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and treatment monitoring. To shed light on opportunities to improve patient care 
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Background
The USA spends more than 17% of its gross 
domestic product on healthcare. A substan-
tial portion of this spending is for services 
that, according to evidence, do not improve 
patient’s health  [1]. At the same time, many 
services with strong evidentiary support are 
underutilized [2]. Furthermore, clinical prac-
tice varies widely between and/or within geo-
graphic regions, specialties and physicians. 
These findings affirm the importance of 
identifying factors that are under the control 
of physicians, patients, provider organiza-
tions and payers that can influence whether 
evidence-based clinical care is consistently 
delivered [3,4].

Partly as a result of this variation in cost 
and quality across the country, US policy-
makers and healthcare stakeholders have 
begun experimenting with new payment and 
regulatory strategies aimed at influencing the 
environment in which healthcare is provided 

so as to reduce unnecessary care and costs, 
and increase evidence-based treatment. The 
most salient recent example of such efforts 
is the Patient Protection and Affordable 
Care Act of 2010  [5]. More recently, initia-
tives begun by the Centers for Medicare and 
Medicaid Services – but also endorsed by 
many private payers – are promoting new 
payment and care delivery models that may 
foster a practice environment in which phy-
sicians are consistently supported in offering 
evidence-based recommendations  [6]. Pas-
sage of the Medicare Access and Children’s 
Health Insurance Program Reauthorization 
Act in April 2015 will further accelerate the 
development of additional payment and care 
delivery models aimed at rewarding higher 
quality and lower cost care. Thus, in the cur-
rent healthcare environment, physicians in 
the USA are faced with a variety of incentives 
related to reimbursement, available resources, 
practice regulations, and the broader health-
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care market – many of which are in flux. Promoting 
evidence-based solutions to different patient problems 
requires an understanding of how different facets of 
the healthcare system influence physician behavior.

In this paper, we conduct a narrative literature 
review using four real-world cases of clinical deci-
sions to show how barriers to the use of evidence-based 
medicine affect physician decision-making at the point 
of care, and where adjustments could be made in the 
healthcare system to address these barriers. Our four 
cases constitute decisions typical of the types physi-
cians make on a regular basis, and represent the three 
broad domains of: diagnostic testing, initial treatment 
and treatment monitoring. These cases are based on 
a small sample of the many clinical recommendations 
included in the Choosing Wisely® initiative – a project 
of the American Board of Internal Medicine. By basing 
all of our cases on the same source, we avoid issues of 
varying guideline quality; moreover, the recommenda-
tions made under the Choosing Wisely initiative enjoy 
strong support from numerous medical specialty soci-
eties. Two of our cases examples (two and four below) 
concern overuse of a particular test or treatment, while 
the others (one and three below) involve recommen-
dations to substitute more invasive and/or expensive 
therapies with less invasive and/or expensive ones that 
produce equivalent or better outcomes:

•	 Case one. Imaging in initial assessment of children 
with suspected appendicitis (general surgery);

•	 Case two. Imaging in routine follow-up with 
asymptomatic cardiac patients (cardiology);

•	 Case three. Interventions in patients with 
intermittent claudication (vascular surgery);

•	 Case four. Titration of long-term acid suppression 
therapy in patients with gastroesophageal reflux 
disease (GERD; gastroenterology).

Throughout this narrative review, we focus on barri-
ers to evidence-based physician decision-making at the 
point of care that could be addressed through changes 
to policy and/or practice at a particular level of the 
healthcare system. In doing so, we aim to shed light on 
opportunities to improve patient care while simulta-
neously reducing costs. A companion article describes 
findings from structured interviews with physicians 
about their decision-making processes in our four clin-
ical cases  [7], and a related policy brief discusses how 
different payment models might affect evidence-based 
decision-making at the point of care [8].

This review proceeds as follows: conceptual frame-
work describes in more detail the conceptual frame-
work we use to categorize factors influential to physi-

cian decision-making, and provides some background 
on the types of decisions our selected cases represent; 
literature review presents the narrative literature 
review on barriers relevant to each of our four cases; 
and conclusion summarizes and concludes.

A number of authors have attempted to systemati-
cally describe the various factors that might influence 
physician decision-making, leading to recommenda-
tions or actions inconsistent with evidence  [9–15]. As 
part of a larger research agenda on this topic, this paper 
draws heavily upon intellectual contributions intro-
duced in two prior papers. The first (Rich  et al.  [16]) 
presents an original conceptual framework for better 
understanding the various individual and organiza-
tional factors that may facilitate or impede evidence-
based physician decision-making at the point of care, 
particularly decision-making about testing, diagnosis 
and treatment. This framework was extended and for-
malized in Reschovsky et al. [17], which organizes these 
factors into different levels discussed in greater detail 
below (and presented in Table 1).

E Rich’s conceptual framework focuses on activ-
ity at the point of care – where patient and physician 
meet. Due to our focus on barriers to evidence-based 
decision-making at this juncture that are amenable to 
policy changes at the relevant level of the healthcare 
system, we do not consider issues of clinical guideline 
dissemination or psychological processes within physi-
cians (e.g., biases and cognitive limitations). However, 
both potentially play a role in adherence to evidence-
based medicine. We also abstract from features of 
evidence-based guidelines that make them more or 
less likely to be applied in the clinical setting, such as 
ambiguity or whether they include advice for treating 
patients with complex chronic conditions.

Conceptual framework
Table 1 presents the components of the conceptual 
framework in more detail; throughout the remainder 
of this review, these have been made bold to visually 
tie our findings to the conceptual framework. At the 
center of the framework is the physician, who makes 
decisions and recommendations regarding patient 
care. A number of physician characteristics can influ-
ence his or her decision-making; we focus on aspects 
such as training and specialty, which can be influenced 
by policy or regulatory decisions.

The practice site and practice organization can also 
influence physician decision-making. The practice 
site is the physical location where the physician pro-
vides care, as well as the social context and the avail-
able medical infrastructure. It includes access to peers, 
support staff, diagnostic and therapeutic technology, 
health information systems (including decision sup-
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port systems) and other resources that affect physician 
decision-making both directly and indirectly through 
effects on work load and flows. The practice organiza-
tion is the organization employing the physician. This 
could be a solo practice, small partnership of several 
physicians or any of a variety of single or multispecialty 
practices of different sizes. It is the practice organiza-
tion that establishes the terms of a physician’s employ-
ment, compensation and financial incentives, as well 
as overseeing arrangements with healthcare payers 
and purchasers. The practice organization can exert 
considerable influence over the environment in which 
decision-making occurs, from leadership and organiza-
tional culture, to care management resources, perfor-
mance feedback or an infrastructure that favors some 
clinical decisions over others.

Practice organizations may also enter into affiliations 
with other physician practices (e.g., independent prac-
tice associations) or hospitals (e.g., physician hospital 
organizations), or establish formal joint financial ven-

tures (e.g., with ambulatory surgery centers). Depend-
ing on the nature of these affiliations, they too may 
influence the incentives, information and resources 
that affect physician decisions at the point of care.

The broader market environment for healthcare 
may further affect practice organizations, practice sites 
and individual physicians. For example, the number 
and type of physicians, practice organizations and pay-
ers in the market may interact to influence payment 
rates. Medicolegal characteristics of the local market 
may also be relevant to certain types of physician deci-
sions, although in some cases, physicians’ perception of 
litigation risk may be more important than the actual 
risk levels  [18]. Another critical element of the local 
market is the population served, including its illness 
prevalence, socioeconomics and demographics. Finally, 
Table 1 notes that the broader payment and regulatory 
policy environment, including both state and national 
policy, may also shape the organizations and practices 
within which physician decision-making occurs. The 

Table 1. Healthcare system factors influencing physician decision-making.

Level of healthcare system Factors affecting decision-making

Physician Training/specialty 
Competencies around numeracy and relative/absolute risk 
Experience 
Types of performance feedback received

Practice site Peer relationships (including presence of learners at the site) 
Care management infrastructure/care processes 
Leadership/organizational culture 
Patient population 
Access to resources 
Workload/time pressures

Practice organization Leadership/organizational culture 
Mix of payers 
Payment incentives from payers 
Other compensation incentives 
Access to resources (including other physicians and support 
staff) 
Performance feedback mechanisms

Networks, hospital and other affiliations Oversight/network financial arrangements 
Network of peers 
Network leadership/culture/values 
Access to resources 
Shared practice services with other organizations

Market environment Local population (demographics, disease incidence) 
Local practice norms 
Level of competition 
Resources (skilled nursing facility supply, data exchange 
among others.) 
Legal environment 
Prices

State and national policy Regulatory policies 
Payment policies
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primary examples of national policy that shape medi-
cal decision-making are the payment rates and regula-
tions associated with Medicare, which, because of its 
size and importance, strongly influences the rest of the 
healthcare system. At the state level, insurance regu-
lations may influence decision-making at the point of 
care.

Physician decisions at the point of care
All of the factors in our conceptual framework can 
both individually, and in concert, affect physician 
decision-making due to their influence at the point of 
care, where the patient first brings a concern or con-
cerns to the physician’s attention. The physician must 
decide which diagnostic tests, if any, to recommend 
and, upon receiving the results of those tests, interpret 
them in light of competing diagnostic possibilities. 
At some point in this process, the physician achieves 
sufficient certainty regarding the diagnosis to recom-
mend additional tests or a treatment plan. Before mak-
ing a recommendation, the physician may take steps 
to better understand the patient’s own preferences and 
values, and allow these to inform the choice of test 
or treatment. The physician may also take additional 
steps to enhance the likelihood that the patient will 
follow through on the recommendation. Once treat-
ment is initiated, the physician may be more or less 
proactive in monitoring treatment response. In our 
narrative literature review, we select cases that rep-
resent three typical decisions physicians make at the 
point of care: diagnostic testing, initial treatment and 
treatment monitoring. In the remainder of this section, 
we describe how the factors in our conceptual frame-
work can influence these general types of physician 
decisions.

Diagnostic testing (cases one & two)
The use of technology to aid in diagnosis has dramati-
cally enhanced medical care, but overuse of diagnostic 
tests can cause harm to patients through direct adverse 
effects, spurious abnormal results and recommenda-
tions of unnecessary treatment  [19–21]. Researchers 
have found evidence for several reasons why physicians 
might engage in excessive diagnostic testing. Physician 
experience and institutional placement can influence 
test ordering. More experienced physicians [22,23], and 
those at higher ranked institutions  [24], order fewer 
diagnostic tests. Owing to changes in medical prac-
tice norms, diagnostic testing may have become an 
automatic response, especially among newly minted 
doctors who have not been trained on how to practice 
without them [25]. When the optimal diagnostic test is 
unknown, the test ordered may depend on physician 
specialty [26].

Practice site may also matter. In one study, physi-
cians in solo practices tended to order more tests than 
physicians in group practices  [27]. Various studies have 
shown that ordering processes may influence the rate 
of use of various diagnostic tests  [28–31]. The effects of 
work environment and workload on test use may also 
be significant. One study showed that higher workloads 
can prompt physicians to substitute diagnostic testing 
for patient communication [32]. In the case of imaging 
tests specifically, evidence suggests that physician own-
ership of imaging facilities is associated with increased 
utilization of these services [33].

The local market may also have an influence on 
diagnostic test use. For example, malpractice concerns 
have been widely cited as a potential driver of increased 
and, in many cases, unnecessary testing, as physicians 
more heavily weight the possibility of misdiagnosis and 
liability [20,34–40]. A fragmented local market may result 
in duplicate tests when patients seek care from new 
physicians who cannot easily share test results [39,41].

Initial treatment (case three)
Once a diagnosis is made, a physician must recom-
mend a treatment. As in the case of diagnostic testing, 
treatment choice, as well as treatment intensity, can be 
affected by various factors. Physician financial incen-
tives (at the practice organization level) have received 
a great deal of attention. Fee-for-service payment sys-
tems reward the provision of treatment regardless of its 
necessity, and procedures that are more highly remu-
nerated may be more attractive to physicians  [42–45]. 
Similar to the case of diagnostic testing equipment, 
physicians with a financial stake in treatment facilities 
(e.g., ambulatory surgery centers and radiation therapy 
facilities) appear to be more likely to perform those 
services [46–48].

Workload and time pressure – both practice site fac-
tors – may also influence choice of treatment. Studies 
have suggested that physicians with high workloads, or 
under time pressure, are less likely to provide evidence-
based treatments [49–52]. One way to mitigate the effect 
of high cognitive load associated with overwork is to 
provide additional resources at the point of care to sup-
port more evidence-based decisions. Both support staff 
and the availability of decision support technology at 
the practice site have been associated with improved 
clinical decision-making  [53–60]. Providing informa-
tion on the relative costs of options can also influence 
point-of-care decisions  [61]. Market-level factors, such 
as knowledge spillovers and the proliferation of certain 
technologies, have also been shown to affect physician 
treatment choice at the point of care [62].

Case three below centers on a decision relevant to 
elective surgery. Much has been written about sources 
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of variation in the use of surgical procedures across 
geographic areas. Market-level practice norms, such 
as upstream testing practices that can lead to inter-
ventions, may be important  [63,64]. Medicolegal con-
cerns have also been suggested as a rationale for why 
physicians recommend interventions despite limited 
evidence supporting these actions [20,21].

Treatment monitoring (case four)
Deprescribing refers to the practice of ceasing to renew 
prescriptions for long-term medication when it is no 
longer clinically appropriate  [65]. Whether a medica-
tion is appropriate can depend on other medications 
the patient is taking, or simply the risk–benefit ratio 
when continuation invites adverse events, and reduc-
tion or elimination would not negatively impact qual-
ity of life. This decision is also related to the concept 
of clinical inertia, which is ordinarily used to describe 
failure to appropriately escalate treatment of chronic 
conditions over time, but equally applies to a failure to 
de-escalate treatment when applicable [66,67].

Literature review
The remainder of this review applies the conceptual 
framework to point-of-care physician decisions related 
to four common cases, representing the different types 
of decisions physicians make on a daily basis. We chose 
topics from the Choosing Wisely initiative, a program 

sponsored by the American Board of Internal Medicine 
Foundation. Each topic involves a decision for which 
current practice varies significantly, but for which the 
relevant specialty society has endorsed a specific choice 
as a best practice based on strong available evidence. 
Our cases address diagnostic testing, initial treatment 
and treatment monitoring. For each of these decisions, 
the relevant specialty societies (for general surgery, car-
diology, vascular surgery and gastroenterology, respec-
tively) identified the topic as involving important real-
world variation in clinical practice that occurs despite 
available evidence and professional society consensus. 
The decisions were purposefully selected to represent 
four broad domains of care: diagnostic testing for a 
new patient problem, diagnostic testing for an ongoing 
health concern, initial choice of treatment/intervention 
and monitoring response to a treatment (including 
identifying opportunities to ‘deprescribe’). By taking 
this approach, we are better able to explore decision-
making factors relevant to a wide range of physician 
roles, clinical settings and patient circumstances, rather 
than being limited by issues of evidence quality and 
applicability to particular types of specialty practices.

Methods
Our literature search strategy is summarized in Table 2. 
We conducted keyword searches in PubMed, Ovid 
MEDLINE, Science Direct and Google Scholar from 

Table 2. Literature search parameters.

Search characteristic Parameters 

Sources Ovid MEDLINE 
Science Direct 
Google Scholar 
Hand searches of references of retrieved literature 
Discussions with experts in literature on evidence-based medicine

Keywords General surgery: 
– Appendicitis; computed tomography; ultrasound; pediatric; children

  Cardiology: 
– Echocardiography; cardiac imaging; stress cardiac imaging

  Vascular surgery: 
– Surgical bypass; angiography; angioplasty; stent; claudication, peripheral 
arterial disease

  Gastroenterology: 
– Gastroesophageal reflux disease; acid suppression; proton pump inhibitors; 
H-2 receptor antagonist; deprescribing

  General: 
– Evidence-based medicine; overuse; physician decision-making; physician 
behavior; point of care; (terms in conceptual framework)

Dates January 2005–May 2015

Language English

Country USA
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January 2005 through May 2015, supplementing with 
hand searches of the references in retrieved literature, 
and discussions with experts in the literature. Key-
words included terms in the conceptual framework 
section, as well as the specific cases and specialties 
of interest (i.e.,  general surgery, cardiology, vascu-
lar surgery and gastroenterology). We restricted our 
searches to articles published in English and focused 
on the US population. Although several excellent stud-
ies on evidence-based decision-making have focused 
on other countries and populations, our interest in 
the policy implications for various new payment and 
regulatory strategies being developed in the USA led 
us to concentrate on its particular context (see the 
Future perspective, section). We included only stud-
ies that empirically explored the factors that increase 
or decrease the probability of the recommended physi-
cian action being taken; studies purely about relative 
efficacy or that contribute to the evidence base for the 
recommendation without consideration of whether the 
recommendation is followed were excluded.

Results
Because we consider a very narrow set of clinical cases, 
the applicable literature is limited. We found eight 
studies relevant to case one, seven relevant to case two, 
three relevant to case three and four relevant to case 
four. In almost all cases, we found only one or two 
studies examining how a particular facet of the health-
care system relates to evidence-based practice at the 
point of care. Our results are summarized in Table 3, 
where we indicate the factors identified in the litera-
ture as constituting barriers to the use of evidence in 
physician decision-making.

Case one (general surgery): imaging in 
initial assessment of children with suspected 
appendicitis
Our first case involves the choice of which, if any, diag-
nostic test to order for a child with suspected appen-
dicitis. According to available evidence, physicians 
should not choose computed tomography (CT) for 
evaluation in this scenario until after ultrasound has 
been considered [68]. While CT scanning has superior 
diagnostic accuracy, it exposes the patient to radiation. 
Ultrasound requires an experienced operator but does 
not involve radiation exposure – making it the preferred 
choice for children. Despite this evidence, CT scan-
ning is still commonly used. Thinking about the afore-
mentioned conceptual framework, we consider below 
what factors might drive some physicians to make the 
evidence-based decision in this case, and others not to.

Several studies found that the practice site where 
the child is evaluated was strongly associated with test 

choice. CT scans were more frequently performed than 
ultrasounds when children presented to community 
rather than to children’s hospitals  [69–73]. Various rea-
sons have been posited for why the practice site might 
be important in this case. Because of their pediatric 
focus, physicians in children’s hospitals may be more 
aware of differences in recommendations for adults and 
children. In one study, emergency physicians were sig-
nificantly more likely than pediatricians to order CT 
scans for children, meaning that physician specialty 
may matter [74]. Children’s hospitals may also be more 
likely to have ultrasound available as a first option, par-
ticularly at night; when CT is the only imaging modal-
ity available, it is used much more often [75]. Work pro-
cesses at the practice site, including which physician is 
responsible for making decisions about imaging studies 
(e.g.,  the emergency physician or the surgeon), have 
also been shown to affect the use of CT in children [76].

Case two (cardiology): imaging in routine 
follow-up with asymptomatic cardiac patients
Our second diagnostic testing case focuses on the 
routine use of stress cardiac or advanced noninvasive 
imaging as part of long-term monitoring in asymp-
tomatic patients with known coronary heart disease. 
The evidence-based recommendation is not to rou-
tinely use such imaging because it involves both excess 
radiation exposure and the potential for unnecessary 
care later [77]. Below, we consider the factors that may 
contribute to departures from this recommendation.

Stress testing following a cardiac procedure is more 
common among patients treated by physicians who 
own the equipment (a practice site and practice orga-
nization factor)  [78], although the mechanism for this 
effect is subject to speculation. In some clinical circum-
stances, studies have suggested that risk-averse physi-
cians order more tests [79,80], but there is no evidence to 
suggest that risk-averse cardiologists are more likely to 
purchase (or to work in practices that have purchased) 
imaging equipment. Noting the high levels of spending 
on cardiac imaging, payers have reduced reimburse-
ment for some of these tests in recent years [81]. Reduced 
reimbursements in turn have led to changes in practice 
affiliations and ownership because hospitals can often 
bill for higher rates when these services are provided 
in hospital outpatient departments  [81–83]. Whether 
these changes in levels of reimbursement have resulted 
in more evidence-based use of these diagnostic tests is 
not clear; in fact, utilization may have increased [81,84].

Case three (vascular surgery): interventions in 
patients with intermittent claudication
The third recommendation we explored indicates that 
surgical interventions – including surgical bypass, 
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angiography, angioplasty and stent placement – for 
patients with intermittent claudication from periph-
eral arterial disease should not be pursued until risk 
factor modification and pharmacologic treatment 
have been attempted  [85]. Despite this recommen-
dation the number of surgical interventions in this 
population has increased tremendously over the past 
several decades, particularly in older patients (age 65 
years and older) [86–88].

Practice patterns vary by physician specialty; one 
study showed that patients with claudication are more 
likely to undergo interventions when being treated 
by cardiologists than by vascular surgeons, and that 
their treatment by cardiologists is more resource-
intensive  [89]. Little direct evidence exists regarding 
practice organization characteristics associated with 
intervention decisions, although some have speculated 
that financial incentives play a role [86,90].

Case four (gastroenterology): titration of 
long-term acid suppression therapy in patients 
with GERD
Evidence recommends that for a patient with GERD 
whose symptoms are controlled, the physician should 
titrate acid suppression therapy to the lowest possible 
dose that does not cause symptom recurrence [91]. The 
rationale for this recommendation is that such medica-
tions have potentially harmful side effects – including 
pneumonia, infections and hip fractures [92–94] – when 
used long term.

Physicians may worry about recurrence of their 
patients’ symptoms or other adverse withdrawal 
events, which may subject them to increased risk of 
litigation (a market-level factor)  [65,94]. Following 
up with patients to alter their medication also takes 
time, and physicians may not wish to increase their 
personal workloads or the workloads of supporting 
staff (e.g.,  nursing staff )  [65]. Access to information 
technology systems at the practice site may be use-
ful to physicians in identifying medications that are 
promising targets for deprescribing [95].

Certain features of the healthcare delivery market 
may also present barriers to evidence-based depre-
scribing. Physicians may be uncomfortable changing 
or stopping a medication started by another physi-
cian  [65,94–95], particularly in a fragmented system 
where information on why medications were origi-
nally prescribed is scarce  [94]. In most markets, phy-
sician payment policies do not reward investigating 
these issues or proactively adjusting medications – a 
challenge made more daunting by increased prescrip-
tions of acid suppression medication in emergency 
departments, which increases the rate of use of these 
drugs in the population [96].
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Conclusion
Although evidence on factors affecting physician 
decision-making at the point of care is often scarce 
for specific clinical decisions, in examining the avail-
able literature on our four representative decisions, 
we find support for the influence of all levels of the 
healthcare system represented in our hierarchical 
conceptual framework. Patient-level factors such as 
demand for care or preferences regarding treatment 
are cited frequently as affecting physician behavior. 
Physician characteristics also play a role, in particu-
lar traits such as training and specialty, as well as 
physicians’ beliefs about what constitutes appropriate 
care. Medicolegal factors are frequently mentioned 
in studies, but physician perception of the risk of 
malpractice litigation can be more important than 
actual risk in driving their behavior [18].

Practice site is important in large part because of 
its role in determining physician access to resources. 
The availability of peers and access to diagnostic 
and decision support technology are important fac-
tors in diagnostic decisions. Physician and support 
staff workloads are another important consider-
ation and feature of the practice site. Features of the 
practice organization also appear regularly in our 
review, most notably in the context of influencing 
physician financial incentives. Physician or practice 
ownership of diagnostic or treatment technology is 
associated with greater use of the technology, likely 
both because it facilitates access, and because physi-
cians can enhance their reimbursements by billing 
for its use.

Network characteristics appear less frequently in 
our literature review, most notably in the suggestion 
that a feedback loop exists between reimbursement 
policy and formation of networks between physi-
cians and hospitals. At the market level, fragmenta-
tion contributes both to overuse of diagnostic testing 
and to a failure to revisit prescription decisions with 
an eye to reducing unnecessary medication.

Future research could explore the barriers to 
evidence-based care for other typical physician deci-
sions. A larger evidence base might shed light on 
important patterns or commonalities that will enable 
policy makers and other stakeholders to identify pri-
ority areas for altering the practice environment to 
promote the use of evidence at the point of care. 
For example, in our four cases, financial incentives 
were the most frequently cited barriers (Table 3). It 
is therefore not surprising that many reform efforts 
involve alternative physician and hospital payment 
models. However, access to technology and prac-
tice site workload were also associated with lack of 
evidence-based care in two cases each. If these fac-

tors appear frequently in the literature as barriers to 
following evidence-based recommendations, future 
reform efforts might focus on these components of 
modern US practice.

Limitations
Our aim in this narrative review was to use four 
exemplar clinical cases to illustrate the relationship 
between features of the healthcare system at all lev-
els and the incentives physicians face at the point of 
care. We limit our attention to the context in the 
USA, and so our findings cannot be readily extended 
to other countries whose healthcare systems may dif-
fer in important ways. We also use an existing con-
ceptual framework to structure our findings, and 
focus particularly on factors that are subject to pol-
icy changes. Hence, we do not consider a number of 
other factors that may influence physician decision-
making, such as psychological biases against with-
drawing treatment, or issues of guideline applicabil-
ity to specific patient populations. Furthermore, our 
cases, while selected to represent a broader range of 
decisions within the four domains we consider, are 
narrowly constructed. Our findings may not be read-
ily extrapolated to other diagnostic and therapeutic 
decisions.

Future perspective
In the current complex healthcare environment in the 
USA, physicians face a variety of barriers to recom-
mending the most evidence-based solutions to different 
patient problems. Policy makers recognize that current 
proposals do not necessarily address the broad range of 
clinical decisions and specialties reflected in the types 
of cases we discuss here. Therefore, a new commission 
was established under the Medicare Access and Chil-
dren’s Health Insurance Program Reauthorization Act 
to consider a wide variety of stakeholder proposals for 
innovative physician-focused payment models that 
are intended to provide payment incentives for higher 
value care, and support care delivery improvements that 
encourage patient engagement in decision making [97]. 
Thus, we anticipate future shifts in several factors rel-
evant to physician decision-making at the point of care. 
For at least some specialties and types of cases, these 
policy initiatives will result in changes in practice site 
and practice organization configurations and incen-
tives. Furthermore, as payment models come to empha-
size engaging patient perspectives, changes may follow 
in physician training and in point-of-care resources that 
are available for patient education and shared decision-
making. Greater emphasis and investment in efforts in 
the local practice community to promote value-based 
care may improve the resources available for actionable 
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feedback to clinicians and thus facilitate local norms 
emphasizing evidence-based use of tests and treat-
ments. This progress will likely be slow, however, and 
will require care evaluation and monitoring. Given the 
complexity of the environment for point-of-care clinical 
decision-making that we highlight, the feasibility and 
likely effectiveness of these strategies can vary consid-
erably across clinical problems, practice settings and 
communities.
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Executive summary

•	 A substantial portion of healthcare spending is for services that do not improve patient health, while many 
evidence-based services are underutilized.

•	 To address this, we need to understand the barriers to evidence-based physician decision-making at the point 
of care.

Background & conceptual framework
•	 The ‘point of care’ is where the patient first brings a concern or concerns to his or her physician’s attention. 

The physician must then decide how to address this or these concern(s).
•	 A multitude of factors may impact physician decision-making at the point of care, including: the physician’s 

professional characteristics, the practice site, the practice organization, affiliations, the broader market 
environment, and payment and regulatory policy.

Approach to literature review
•	 We explore the factors that may influence physician decision-making at the point of care in the context of four 

real-world clinical cases involving diagnostic testing, initial treatment and treatment monitoring.
Diagnostic testing
•	 Physician, practice site and market environment factors may all influence physician decisions about diagnostic 

test use in general.
•	 Looking at the specific case of imaging in initial assessments of children with suspected appendicitis 

emphasizes the potential influence of practice site factors on physician decision-making related to diagnostic 
testing at the point of care.

•	 Looking at the specific case of imaging in routine follow-up with asymptomatic cardiac patients emphasizes 
the potential influence of practice site and affiliations factors on physician decision-making related to 
diagnostic testing at the point of care.

Initial treatment
•	 Physician specialty, practice site and market factors may all influence physician decisions about initial 

treatment in general.
•	 Looking at the specific case of interventions in patients with intermittent claudication emphasizes the 

potential influence of physician-level and practice site factors on physician decision-making related to initial 
treatments at the point of care.

Treatment monitoring & deprescribing long-term therapy
•	 Looking at the specific case of titration of long-term acid suppression therapy in patients with 

gastroesophageal reflux disease emphasizes the potential influence of practice site and market factors on 
physician decision-making related to treatment monitoring and deprescribing at the point of care.

References
Papers of special note have been highlighted as: 

• of interest; •• of considerable interest

1	 Schwartz AL, Landon BE, Elshaug AG, Chernew ME, 
McWilliams JM. Measuring low-value care in Medicare. 
JAMA Intern. Med. 174(7), 1067–1076 (2014). 

•	 Describes the extent to which patients may be subjected to 
services associated with low-value healthcare.

2	 McGlynn EA, Asch SM, Adams J et al. The quality of 
health care delivered to adults in the United States.  
N. Engl. J. Med. 348(26), 2635–2645 (2003). 

•	 Describes how deviations from evidence-based healthcare 
recommendations can negatively impact care quality.

3	 Newhouse JP, Garber AM, Graham RP, McCoy MA, 
Mancher M, Kibria A. Variation in Health Care Spending: 
Target Decision-making, Not Geography. National Academies 
Press, Washington, DC, USA (2013).  

•	 Provides an overview of how healthcare spending varies 
by geographic location, and other factors under individual 
control.

4	 Lin GA, Redberg RF. Addressing overuse of medical services 
one decision at a time. JAMA Intern. Med. 175(7), 1092–1093 
(2015).  



60 J. Comp. Eff. Res. (2017) 6(1) future science group

Review    Contreary, Collins & Rich

•	 Describes how promoting evidence-based decision-making 
by both physicians and patients can lead to high-value 
healthcare.

5	 Patient Protection and Affordable Care Act , 42 US Constitution 
18001 (2010).

6	 Better, smarter, healthier: in historic announcement, HHS sets 
clear goals and timeline for shifting Medicare reimbursements 
from volume to value (2015)  
www.hhs.gov/about/news/2015/01/26l

7	 O’Malley AS, Collins A, Contreary K, Rich EC. Barriers to 
and Facilitators of Evidence-Based Decision-making at the 
Point of Care: Implications for Delivery Systems, Payers and 
Policymakers. MDM Policy & Practice   
doi:10.1177/2381468316660375 (2016) (Epub ahead of print).

8	 Contreary K, Rich E, Collins A, O’Malley AS, Reschovsky J. 
Supporting Better Physician Decisions at the Point of Care: What 
Payers and Purchasers Can Do. Mathematica Policy Research, 
Washington, DC, USA (2016).  
www.mathematica-mpr.com  

••	 Uses results from physician interviews and a stakeholder 
meeting to describe barriers to, and facilitators 
of, evidence-based physician decision-making at the point of 
care.

9	 Cabana MD, Rand CS, Powe NR et al. Why don’t physicians 
follow clinical practice guidelines?: a framework for 
improvement. JAMA 282(15), 1458–1465 (1999).

10	 Eccles M, Grimshaw J, Walker A, Johnston M, Pitts N. 
Changing the behavior of healthcare professionals: the use of 
theory in promoting the uptake of research findings. J. Clin. 
Epidemiol. 58(2), 107–112 (2005).

11	 Eisenberg JM. Physician utilization: the state of research about 
physicians’ practice patterns. Med. Care 40(11), 461–483 
(1985).

12	 Godin G, Bélanger-Gravel A, Eccles M, Grimshaw J. 
Healthcare professionals’ intentions and behaviours: a 
systematic review of studies based on social cognitive theories. 
Implement. Sci. 3(36), 1–12 (2008).

13	 Michie S, Johnston M, Abraham C et al. Making 
psychological theory useful for implementing evidence based 
practice: a consensus approach. Qual. Saf. Health Care 14(1), 
26–33 (2005).

14	 Powell AA, Bloomfield HE, Burgess DJ, Wilt TJ, Partin MR. 
A conceptual framework for understanding and reducing 
overuse by primary care providers. Med. Care Res. Rev. 70(5), 
451–472 (2013).

15	 Town R, Wholey DR, Kralewski J, Dowd B. Assessing the 
influence of incentives on physicians and medical groups. Med. 
Care Res. Rev. 61(Suppl.3), S80–S118 (2004).

16	 Rich EC, Lake TK, Valenzano CS, Maxfield MM. Paying 
the doctor: evidence-based decisions at the point-of-care and 
the role of fee-for-service incentives. J. Comp. Eff. Res. 2(3), 
235–247 (2013). 

••	 Provides a conceptual framework for understanding how 
various incentives may impact physician decision-making at 
the point of care.

17	 Reschovsky JD, Rich EC, Lake TK. Factors contributing to 
variations in physicians’ use of evidence at the point of care: 

a conceptual model. J. Gen. Intern. Med. 30(3), 555–561 
(2015). 

••	 Provides a conceptual model to describe factors that may 
influence physician decision-making at the point of care.

18	 Carrier ER, Reschovsky JD, Mello MM, Mayrell RC, Katz 
D. Physicians’ fears of malpractice lawsuits are not assuaged 
by tort reforms. Health Aff. (Millwood) 29(9), 1585–1592 
(2010).

19	 Gawande A. Overkill New Yorker, 11th May (2015).

20	 Lin GA, Dudley RA, Redberg RF. Cardiologists’ use of 
percutaneous coronary interventions for stable coronary 
artery disease. Arch. Intern. Med. 167(15), 1604–1609 
(2007).

21	 Lin GA, Dudley RA, Redberg RF. Why physicians favor 
use of percutaneous coronary intervention to medical 
therapy: a focus group study. J. Gen. Intern. Med. 23(9), 
1458–1463 (2008).

22	 Griffith CH, Wilson JF, Desai NS, Rich EC. Does pediatric 
housestaff experience influence tests ordered for infants 
in the neonatal intensive care unit? Crit Care Med. 25(4), 
704–709 (1997).

23	 Rich EC, Gifford G, Luxenberg M, Dowd B. The 
relationship of house staff experience to the cost and quality 
of inpatient care. JAMA 263(7), 953–957 (1990).

24	 Doyle JJ, Ewer SM, Wagner TH. Returns to physician 
human capital: Evidence from patients randomized to 
physician teams. J. Health Econ. 29(6), 866–882 (2010).

25	 Pines JM, Meisel ZF. Why Doctors Order Too Many Tests 
(It’s Not Just to Avoid Lawsuits). Health Policy Informal 
Communications. Paper 4, USA (2011).  
https://www.sciencebasedmedicine.org/ 

26	 Cherkin DC, Deyo RA, Wheeler K, Ciol MA. Physician 
variation in diagnostic testing for low back pain. Who you 
see is what you get. Arthritis Rheum. 37(1), 15–22 (1994).

27	 Landon BE, Reschovsky J, Reed M, Blumenthal D. 
Personal, organizational, and market level influences on 
physicians’ practice patterns: results of a national survey of 
primary care physicians. Med. Care 39(8), 889–905 (2001).

28	 Olson J, Hollenbeak C, Donaldson K, Abendroth T, 
Castellani W. Default settings of computerized physician 
order entry system order sets drive ordering habits. 
J. Pathol. Inform. doi:10.4103/2153-3539.153916 (2015) 
(Epub ahead of print).

29	 Larochelle MR, Knight AM, Pantle H, Riedel S, Trost JC. 
Reducing excess cardiac biomarker testing at an academic 
medical center. J. Intern. Med. 29(11), 1468–1474 (2014).

30	 Pageler NM, Franzon D, Longhurst CA et al. Embedding 
time-limited laboratory orders within computerized provider 
order entry reduces laboratory utilization. Pediatr. Crit. Care 
Med. 14(4), 413–419 (2013).

31	 Georgiou A, Prgomet M, Markewycz A, Adams E, Westbrook 
JI. The impact of computerized provider order entry systems 
on medical-imaging services: a systematic review. J. Am. Med. 
Inform. Assoc. 18(3), 335–340 (2011).

32	 Epstein RM, Franks P, Shields CG et al. Patient-centered 
communication and diagnostic testing. Ann. Fam. Med. (5), 
415–421 (2005).



www.futuremedicine.com 61future science group

Barriers to evidence-based physician decision-making at the point of care    Review

33	 Levin DC, Rao VM. The effect of self-referral on utilization 
of advanced diagnostic imaging. Am. J. Roentgenol. 196(4), 
848–852 (2011).

34	 Carrier ER, Reschovsky JD, Katz DA, Mello MM. High 
physician concern about malpractice risk predicts more 
aggressive diagnostic testing in office-based practice. 
Health Aff. (Millwood) 32(8), 1383–1391 (2013).

35	 Huffman MD, van Geertruyden PH. Does low pre-test 
probability of coronary artery disease reflect overuse of stress 
testing? JACC Cardiovasc. Imaging 4(10), 1143–1144 (2011).

36	 Studdert DM, Mello MM, Sage WM et al. Defensive 
medicine among high-risk specialist physicians in a volatile 
malpractice environment. JAMA 293(21), 2609–2617 (2005).

37	 Arnold R, Graham D, Melvin P, Taylor G. Variability 
in imaging utilization in U.S. pediatric hospitals. 
Pediatr. Radiol. 41(7), 867–874 (2011).

38	 Frush D. Deciding why and when to use CT in children: 
a radiologist’s perspective. Pediatr. Radiol. 44(3 Suppl. 3) 
404–408 (2014).

39	 Rao VM, Levin DC. The overuse of diagnostic imaging and 
the Choosing Wisely initiative. Ann. Intern. Med. 157(8), 
574–576 (2012).

40	 Baicker K, Fisher ES, Chandra A. Malpractice liability costs 
and the practice of medicine in the Medicare program. Health 
Aff. (Millwood) 6(3), 841–852 (2007).

41	 Romano MJ, Segal JB, Pollack CE. The association between 
continuity of care and the overuse of medical procedures. 
JAMA Intern. Med. 175(7), 1148–1154 (2015).

42	 Shafrin J. Operating on commission: analyzing how physician 
financial incentives affect surgery rates. Health Econ. 19(5), 
562–580 (2010).

43	 Epstein AJ, Johnson SJ. Physician response to financial 
incentives when choosing drugs to treat breast 
cancer. Int. J. Health Care Finance Econ. 12(4), 285–302 
(2012).

44	 Clemens J, Gottlieb JD. Do physicians’ financial incentives 
affect medical treatment and patient health? Am. Econ. Rev. 
104(4), 1320 (2014).

45	 Bergman J, Saigal CS, Litwin MS. Service intensity and 
physician income: conclusions from medicare’s physician 
data release. JAMA Intern. Med. 175(2), 297-299 (2014).

46	 Hoffman KE, Niu J, Shen Y, Jiang J et al. Physician variation 
in management of low-risk prostate cancer: a population-
based cohort study. JAMA Intern. Med. 174(9), 1450–1459 
(2014).

47	 GAO. Higher Use of Costly Prostate Cancer Treatment by 
Providers Who Self-Refer Warrants Scrutiny. USGovernment 
Accountability Office; 2013 July 2013. Report No.: 
GAO-13–525.  
www.gao.gov/assets/660/656026.pdf

48	 Yee CA. Why Surgeon Owners of Ambulatory Surgical 
Centers Do More Surgery Than Non-Owners.Workers 
Compensation Research Institute, Cambridge, MA, 
USA (2012).  
www.wcrinet.org/studies/public/books

49	 Tsiga E, Panagopoulou E, Sevdalis N, Montgomery A, 
Benos A. The influence of time pressure on adherence to 

guidelines in primary care: an experimental study. BMJ 
Open 3(4), e002700 (2013).

50	 Grol R, Mokkink H, Smits A et al. Work satisfaction of 
general practitioners and the quality of patient care. Fam. 
Pract. 2(3), 128–135 (1985).

51	 Tamblyn R, Berkson L, Dauphinee WD et al. Unnecessary 
prescribing of NSAIDs and the management of NSAID-
related gastropathy in medical practice. Ann. Intern. 
Med. 127(6), 429–438 (1997).

52	 Linder J, Doctor J, Friedberg M et al. Time of day and 
the decision to prescribe antibiotics. JAMA Intern. Med. 
174(12), 2029, 2021–2031 (2014).

53	 Margolis KL, Lofgren RP, Korn JE. Organizational 
strategies to improve influenza vaccine delivery: a standing 
order in a general medicine clinic. Arch Intern. Med. 
148(10), 2205–2207 (1988).

54	 Bodenheimer T, Laing BY. The teamlet model of primary 
care. Ann. Fam. Med. 5(5), 457–461 (2007).

55	 Centers for Disease Control and Prevention 
(CDC). Facilitating influenza and pneumococcal 
vaccination through standing orders programs. 
MMWR Morb. Mortal. Wkly Rep. 52(4), 68–69 (2003).

56	 Colla CH, Mainor AJ, Hargreaves C, Sequist T, Morden 
N. Interventions aimed at reducing use of low-value 
health services: a systematic review. Med. Care Res. Rev. 
doi:10.1177/1077558716656970 (2016) (Epub ahead of 
print). 

57	 Bates DW, Kuperman GJ, Wang S et al. Ten commandments 
for effective clinical decision support: making the practice 
of evidence-based medicine a reality. J. Am. Med. Inform. 
Assoc. 10(6), 523–530.

58	 Garg AX, Adhikari NK, McDonald H, Rosas-Arellano MP, 
Devereaux P, Beyene J et al. Effects of computerized clinical 
decision support systems on practitioner performance and 
patient outcomes: a systematic review. JAMA 293(10), 
1223–1238 (2005).

59	 McCool C. A current review of the benefits, barriers, 
and considerations for implementing decision support 
systems. Online J. Nurs. Inform. 17(2), 2673 (2013).

60	 Litzelman DK, Dittus RS, Miller ME, Tierney WM. 
Requiring physicians to respond to computerized reminders 
improves their compliance with preventive care protocols. 
J. Gen. Int. Med. 8(6), 311–317 (1993).

61	 Horn DM, Koplan KE, Senese MD, Orav EJ, Sequist TD. The 
impact of cost displays on primary care physician laboratory 
test ordering. J. Gen. Int. Med. 29(5), 708–714 (2014).

62	 Chandra A, Staiger DO. Productivity spillovers in healthcare: 
evidence from the treatment of heart attacks. J. Polit. Econ. 
115, 103–140 (2007).

63	 Birkmeyer JD, Reames BN, McCulloch P, Carr AJ, Campbell 
WB, Wennberg JE. Understanding of regional variation in the 
use of surgery. Lancet 382(9898), 1121–1129 (2013).

64	 Cutler D, Skinner J, Stern AD, Wennberg D. Physician beliefs 
and patient preferences: a new look at regional variation in 
health care spending. NBER Working Paper No. 19320 
(2013).  
http://econ.ohio-state.edu



62 J. Comp. Eff. Res. (2017) 6(1) future science group

Review    Contreary, Collins & Rich

65	 Anderson K, Stowasser D, Freeman C, Scott I. Prescriber 
barriers and enablers to minimising potentially inappropriate 
medications in adults: a systematic review and thematic 
synthesis. BMJ Open 4, e006544 (2014).

66	 Phillips LS, Branch WT, Cook CB et al. Clinical inertia. 
Ann. Intern. Med. 135(9), 825–834 (2001).

67	 Ostini R, Hegney D, Jackson C, Tett SE. Knowing how to 
stop: ceasing prescribing when the medicine is no longer 
required. J. Manag. Care Pharm. 18(1), 68–72 (2012).

68	 Don’t do computed tomography (CT) for the evaluation of 
suspected appendicitis in children until after ultrasound has 
been considered as an option.  
www.choosingwisely.org/clinician-lists/american-college

69	 Saito J, Yan Y, Evashwick T, Warner B, Tarr P. Use and 
accuracy of diagnostic imaging by hospital type in pediatric 
appendicitis. Pediatrics 131(1) e37–e44 (2013).

70	 Hryhorczuk AL, Mannix RC, Taylor GA. Pediatric abdominal 
pain: use of imaging in the emergency department in the 
USfrom 1999 to 2007. Radiology 263(3), 778–785 (2012).

71	 Kim ME, Orth RC, Fallon SC et al. Performance of CT 
examinations in children with suspected acute appendicitis in 
the community setting: a need for more Eeducation. Am. J. 
Roentgenol. 204(4), 857–860 (2015).

72	 Kotagal M, Richards MK, Flum DR, Acierno SP, 
Weinsheimer RL, Goldin AB. Use and accuracy of diagnostic 
imaging in the evaluation of pediatric appendicitis. J. Pediatr. 
Surg. 50(4), 642–646 (2014).

73	 Michailidou M, Casamassima MGS, Karim O, Gause C 
et al. Diagnostic imaging for acute appendicitis: interfacility 
differences in practice patterns. Pediatr. Surg. Int. 31(4), 
355–361 (2015).

74	 Grim PF 3rd. Emergency medicine physicians’ and 
pediatricians’ use of computed tomography in the evaluation 
of pediatric patients with abdominal pain without trauma in a 
community hospital. Clin. Pediatr. 53(5), 486–489 (2014).

75	 Burr A, Renaud EJ, Manno M et al. Glowing in the dark: 
time of day as a determinant of radiographic imaging in 
the evaluation of abdominal pain in children. J. Pediatr. 
Surg. 46(1), 188–191 (2011).

76	 Santillanes G, Simms S, Gausche-Hill M et al. Prospective 
evaluation of a clinical practice guideline for diagnosis of 
appendicitis in children. Acad. Emerg. Med. 19(8), 886–893 
(2012).

77	 Don’t perform annual stress cardiac imaging or advanced non-
invasive imaging as part of routine follow-up in asymptomatic 
patients.  
www.choosingwisely.org/clinician-lists/american-college

78	 Shah BR, Cowper PA, O’Brien SM et al. Association between 
physician billing and cardiac stress testing patterns following 
coronary revascularization. JAMA 306(18), 1993–2000 
(2011).

79	 Pines J, Hollander J, Isserman J et al. The association 
between physician risk tolerance and imaging use in 
abdominal pain. Am. J. Emerg. Med. 27(5), 552, 552–557 
(2009).

80	 Pines J, Isserman J, Szyld D, Dean A, McCusker C, Hollander 
J. The effect of physician risk tolerance and the presence of 

an observation unit on decision-making for ED patients with 
chest pain. Am. J. Emerg. Med. 28(7), 771, 771–779 (2010).

81	 Power TP. Ensuring appropriate use of cardiac 
imaging. J. Digit. Imaging 26(5), 821–824 (2013).

82	 Levin DC, Parker L, Halpern EJ, Rao VM. The diversion of 
outpatient echocardiography from private offices to higher 
cost hospital facilities: an unanticipated effect of code 
bundling. J. Am. Coll. Radiol 11(5), 477–480 (2014).

83	 Levin DC, Parker L, Intenzo CM, Rao VM. Recent 
reimbursement changes and their effect on hospital and 
private office use of myocardial perfusion imaging. J. Am. 
Coll. Radiol. 10(3), 198–201 (2013).

84	 Levin DC, Rao VM, Parker L. Trends in the utilization of 
outpatient advanced imaging after the deficit reduction act. 
J. Am. Coll. Radiol. 9(1), 27–32 (2012).

85	 Don’t use interventions (including surgical bypass, 
angiogram, angioplasty or stent) as a first line of treatment 
for most patients with intermittent claudication.  
www.choosingwisely.org/

86	 Anderson PL, Gelijns A, Moskowitz A et al. Understanding 
trends in inpatient surgical volume: vascular interventions, 
1980–2000. J. Vasc. Surg. 39(6), 1200–1208 (2004).

87	 Keeling WB, Stone PA, Armstrong PA, Kearney H, 
Klepczyk L, Blazick E et al. Increasing endovascular 
intervention for claudication: impact on vascular surgery 
resident training. J. Endovasc. Ther. 13(4), 507–513 (2006).

88	 Goodney PP, Beck AW, Nagle J, Welch HG, Zwolak 
RM. National trends in lower extremity bypass surgery, 
endovascular interventions, and major amputations. J. Vasc. 
Surg. 50(1), 54–60 (2009).

89	 Vogel TR, Dombrovskiy VY, Carson JL, Haser PB, Graham 
AM. Lower extremity angioplasty: impact of practitioner 
specialty and volume on practice patterns and healthcare 
resource utilization. J. Vasc. Surg. 50(6), 1320–1325 
(2009).

90	 Creswell J, Abelson R. Medicare Payments Surge for Stents 
to Unblock Blood Vessels in Limbs. The New York Times, 
29th January (2015).

91	 For pharmacological treatment of patients with 
gastroesophageal reflux disease (GERD), long-term acid 
suppression therapy (proton pump inhibitors or histamine2 
receptor antagonists) should be titrated to the lowest 
effective dose needed to achieve therapeutic goals. 
 www.choosingwisely.org/clinician-lists

92	 Eom CS, Jeon CY, Lim JW, Cho EG, Park SM, Lee KS. 
Use of acid-suppressive drugs and risk of pneumonia: 
a systematic review and meta-analysis. CMAJ 183(3), 
310–319 (2011).

93	 Corley DA, Kubo A, Zhao W, Quesenberry C. Proton 
pump inhibitors and histamine-2 receptor antagonists 
are associated with hip fractures among at-risk patients. 
Gastroenterology 139(1), 93–101 (2010).

94	 Linsky A. Reversing gears: discontinuing medication 
therapy to prevent adverse events. JAMA Intern. Med. 
173(7), 524–525 (2013).

95	 Bain K, Holmes H, Beers M, Maio V, Handler S, Pauker S. 
Discontinuing medications: a novel approach for revising 



www.futuremedicine.com 63future science group

Barriers to evidence-based physician decision-making at the point of care    Review

the prescribing stage of the medication-use process. J. Am. 
Geriatr. Soc. 56(10), 1946–1952 (2008) 

96	 Mazer-Amirshahi M, Mullins PM, van den Anker 
J, Meltzer A, Pines JM. Rising rates of proton pump 
inhibitor prescribing in US emergency departments. Am. J. 
Emerg. Med. 32(6), 618–622 (2014).

97	 Centers for Medicare & Medicaid Services. Medicare 
program; Merit-based Incentive Payment System (MIPS) 
and Alternative Payment Model (APM) incentive under 
the Physician Fee Schedule, and criteria for physician-
focused payment models. Fed. Reg. 81(89), 28161–28586 
(2016).


