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Training Physicians to Provide High-Value, Cost-Conscious Care
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Lorette A. Stammen, MD; Renée E. Stalmeijer, MSc, PhD; Emma Paternotte, MD; Andrea Oudkerk Pool, MSc; Erik W. Driessen, MSc, PhD;
Fedde Scheele, MD, PhD; Laurents P. S. Stassen, MD, PhD

IMPORTANCE Increasing health care expenditures are taxing the sustainability of the health
care system. Physicians should be prepared to deliver high-value, cost-conscious care.

OBJECTIVE To understand the circumstances in which the delivery of high-value,
cost-conscious care is learned, with a goal of informing development of effective educational
interventions.

DATA SOURCES PubMed, EMBASE, ERIC, and Cochrane databases were searched from
inception until September 5, 2015, to identify learners and cost-related topics.

STUDY SELECTION Studies were included on the basis of topic relevance, implementation of
intervention, evaluation of intervention, educational components in intervention, and
appropriate target group. There was no restriction on study design.

DATA EXTRACTION AND SYNTHESIS Data extraction was guided by a merged and modified
version of a Best Evidence in Medical Education abstraction form and a Cochrane data coding
sheet. Articles were analyzed using the realist review method, a narrative review technique
that focuses on understanding the underlying mechanisms in interventions. Recurrent
patterns were identified in the data through thematic analyses. Resulting themes were
discussed within the research team until consensus was reached.

MAIN OUTCOMES AND MEASURES Main outcomes were factors that promote education in
delivering high-value, cost-conscious care.

FINDINGS The initial search identified 2650 articles; 79 met the inclusion criteria, of which 14
were randomized clinical trials. The majority of the studies were conducted in North America
(78.5%) using a pre-post interventional design (58.2%; at least 1619 participants); they
focused on practicing physicians (36.7%; at least 3448 participants), resident physicians
(6.3%; n = 516), and medical students (15.2%; n = 275). Among the 14 randomized clinical
trials, 12 addressed knowledge transmission, 7 reflective practice, and 1 supportive
environment; 10 (71%) concluded that the intervention was effective. The data analysis
suggested that 3 factors aid successful learning: (1) effective transmission of knowledge,
related, for example, to general health economics and prices of health services, to scientific
evidence regarding guidelines and the benefits and harms of health care, and to patient
preferences and personal values (67 articles); (2) facilitation of reflective practice, such as
providing feedback or asking reflective questions regarding decisions related to laboratory
ordering or prescribing to give trainees insight into their past and current behavior (56 articles);
and (3) creation of a supportive environment in which the organization of the health care
system, the presence of role models of delivering high-value, cost-conscious care, and a culture
of high-value, cost-conscious care reinforce the desired training goals (27 articles).

CONCLUSIONS AND RELEVANCE Research on educating physicians to deliver high-value,
cost-conscious care suggests that learning by practicing physicians, resident physicians, and
medical students is promoted by combining specific knowledge transmission, reflective
practice, and a supportive environment. These factors should be considered when
educational interventions are being developed.
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I ncreasing costs of health care are a cause of concern to
patients, governments, health economists, and the medi-
cal profession around the world.1-3 The United States has

the highest health care expenses, with health care expendi-
tures in 2015 approaching 18% of gross domestic product.4

Leading physician associations, such as the American
College of Physicians, the Alliance for Academic Internal
Medicine, and the American Board of Internal Medicine,
offer educational programs on providing high-value, cost-
conscious care.5,6

High-value, cost-conscious care refers to care that
aims to assess the benefits, harms, and costs of interventions
and consequently to provide care that adds value.7 Although
in recent years the harms of increasing health care costs
have been acknowledged, bending the cost curve has proved
difficult.8 Besides the increase in health care costs and
its associated complications such as the accessibility and
sustainability of health care, quality cannot always be
established.2,9 Interventions targeting physicians and their
medical expertise are proposed as a means to reduce health
care waste (care that is not beneficial to patients) while main-
taining the quality of care.2,7

This review was conducted to gain understanding of how
and under what circumstances educational interventions
may help practicing physicians, resident physicians, and
medical students deliver high-value, cost-conscious care.
Insight into this learning process is necessary to develop pro-
grams that train physicians in providing such care.

Methods
This review was conducted and reported in accordance with
the RAMESES publication standards for realist reviews.10

Realist review is a systematic, theory-driven, interpretative,
narrative technique developed to analyze heterogeneous evi-
dence (qualitative and quantitative data and/or different out-
come measures) to understand the underlying mechanisms
of an intervention. Realist review gives priority to under-
standing what does or does not make an intervention effec-
tive over the outcome of the intervention. Included articles
were analyzed by searching for information on contexts or
settings in which the study was conducted, working mecha-
nisms of the interventions, outcomes of the interventions,
and program theories (ie, theories of how and why an inter-
vention causes effect) that could explain effectiveness of the
described interventions. The realist review method has a par-
ticular strength when designs like randomized clinical trials
have produced inconsistent estimates of efficacy and there is
no consensus on when, how, and with whom to use these
interventions.10

Literature Search
The research team designed a strategy to search the PubMed,
EMBASE, Education Resources Information center (ERIC),
and Cochrane databases. Search terms were used to identify
learners (physicians, residents, medical students, medical edu-
cation) and topic (cost awareness, cost consciousness, unneces-

sary procedures). These were combined and searched with
and without factors associated with cost containment (cost-
effectiveness, risk assessment, value-based care, shared
decision-making, practice variation, stewardship of resources).
The search was conducted from the inception of each data-
base until September 5, 2015.

Study Selection
After an initial search, titles and abstracts were screened by 3
independent researchers (L.A.S., A.O.P., and Inge Verheijen,
Maastricht University) on the basis of inclusion criteria: ab-
stract available, relevant topic, implementation of interven-
tion, evaluation of intervention, educational components in
intervention, and appropriate target group. Articles without
an abstract were excluded from review. When title or abstract
alone did not provide sufficient information, full-text review
was done. Articles were assessed using an eligibility form based
on the Best Evidence in Medical Education (BEME) abstrac-
tion form and a Cochrane data coding sheet (eAppendix 1 in
the Supplement).11,12 Articles that were found to be appropri-
ate underwent further evaluation to determine if they met the
final inclusion criteria (Box). If during full-text review ar-
ticles did not meet all 5 inclusion criteria, they were excluded
from further review. For a realist review, both qualitative and
quantitative articles can be included and analyzed to create a
broad range of potential empirical mechanisms of the
interventions.10

Data Extraction and Synthesis
To abstract data from the selected articles in order to identify
factors that may influence learning by practicing physicians,
resident physicians, and medical students, 3 researchers
used a merged and modified version of a Best Evidence in
Medical Education (BEME) abstraction form and a Cochrane
data coding sheet (eAppendix 2 in the Supplement).11,12 Dis-
agreements in the final phase of study selection were
resolved by inviting other members of the research team to
read articles in full. Data synthesis was guided by realist
methodology: for each article, we identified program theo-
ries, context, mechanisms, and outcomes through a thematic
analysis.13 Recurrent patterns of context and outcome in the

Box. Final Inclusion Criteriaa

Article is about at least 1 of the following topics
Reducing volume of health care services

Reducing health care expenditures

Improving quality of care

Improving knowledge and/or attitude regarding costs of care

Article describes an intervention implementation

Intervention is evaluated

Intervention contains educational component(s)

Target group contains physicians, residents,
and/or medical students

a To be included, articles had to meet all criteria described above.
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data were identified. Next, we sought to explain these pat-
terns by their mechanism to gain understanding of how con-
texts, mechanisms, and outcomes are related. Both successes
and failures can provide valuable information regarding con-
text and mechanism.10 The themes were discussed until con-
sensus was reached within the research team. Particular
attention was paid to discrepant examples to ensure that the
analysis could account for their occurrence. Quality of the
included articles was assessed based on the relevance and
rigor of the articles.10 Rigor was defined as to what extent the

method used to generate that particular piece of data was
credible (internal validity) and trustworthy (reliability) (high
or low). Relevance was determined by assessing whether the
article contributed to answering the research question (high
or low). Assessments of rigor and relevance were conducted
by 2 independent researchers (L.A.S. and A.O.P.) and were
combined into 1 score: high (rigor high/relevance high),
medium (rigor high/ relevance low or rigor low/relevance
high), or low (rigor low/relevance low). The reviewers were
not blinded to any portion of articles. Disagreement about
study selection, data extraction, and data synthesis were
resolved through consensus within the research team.

Results
Search Results and Selected Articles
The results of the review process are summarized in the eFig-
ure in the Supplement. A total of 2650 articles were consid-
ered for review; 102 articles were appropriate for further se-
lection, of which 79 met the inclusion criteria. The majority
of the studies were conducted in North America (78.5%) using
pre-post interventional design (58.2%; at least 1619 partici-
pants); they focused on practicing physicians (36.7%; at least
3448 participants), resident physicians (6.3%; n = 516), and
medical students (15.2%; n = 275). Twenty-eight articles did
not report the number of participating practicing physicians,
resident physicians, or medical students. More detail regard-
ing the characteristics of the selected articles is shown in
Table 1. Of the articles, 87% concluded that their interven-
tions were effective in delivering appropriate care and reduc-
ing costs, volume, or unnecessary procedures. Among the 14
randomized clinical trials, 12 addressed knowledge transmis-
sion, 7 reflective practice, and 1 supportive environment; 10
(71%) concluded that the intervention was effective. Summa-
ries of articles are provided in Table 2, with more details pro-
vided in the eTable in the Supplement.

The data analysis of the included articles concluded that
the success of educational interventions preparing future and
practicing physicians for the delivery of high-value, cost-
conscious care may depend on 3 factors: knowledge transmis-
sion, reflective practice, and a supportive environment. These
3 factors were the result of an analytic process in which we first
collected potential program theories, contexts, mechanisms,
and outcomes as presented in the included articles. Second,
we identified recurrent patterns of contexts and outcomes that
could be explained by mechanisms found in the included ar-
ticles. These patterns were extensively discussed within the
entire research team to identify overarching factors that in-
fluence the learning of practicing physicians, resident physi-
cians, and medical students.

Knowledge Transmission
Increasing knowledge about high-value, cost-conscious care
behavior among practicing physicians, resident physicians, and
medical students has been associated with reduction in un-
necessary or inappropriate health care delivery. Such knowl-
edge interventions specifically focused on 3 subject areas

Table 1. Characteristics of Included Studiesa

Characteristics No. (%)
Geographical setting

North America 62 (78.5)

Asia 6 (7.6)

Europe 6 (7.6)

Oceania 4 (5.0)

Africa 1 (1.3)

Study designs

Pre-post interventional (n>1619) 46 (58.2)

Quasi-experimental (n>616) 14 (17.7)

Randomized clinical trial (n>2149) 14 (17.7)

Mixed methods (n>349) 4 (5.1)

Qualitative (n=31) 1 (1.3)

Target group

Practicing physicians 29 (36.7)

Physicians and other health care professionals 18 (22.6)

Combination of physicians, residents, and students 15 (19.0)

Resident physicians 12 (15.2)

Medical students 5 (6.3)

No. of participants

Not reported 28 (35.4)

0-50 25 (31.7)

51-100 14 (17.7)

101-150 1 (1.3)

>150 11 (13.9)

Training factors

Knowledge transmission, reflective practice,
and supportive environmentb

16 (20.3)

Knowledge transmission and reflective practicec 29 (36.7)

Knowledge transmission and supportive
environment35,36,44,50,51

5 (6.3)

Reflective practice and supportive
environment39,74,77,78,91,92

6 (7.6)

Knowledge transmissiond 17 (21.5)

Reflective practice21,40,66,67,73 5 (6.3)

Supportive environment87 1 (1.3)

a Study designs and target groups are based on Best Evidence Medical
Education Collaboration classification. Types of training factors in each study
are counted based on which factor they represent in the Results section of the
text. Twenty-eight included articles did not report the number of participants.
Therefore, the minimum number of participants based on those who could be
counted is reported.

b References 27, 32, 37, 41, 46, 55, 61, 64, 65, 69, 70, 71, 81-83, and 88.
c References 14-16, 22, 28-31, 34, 42-45, 47-49, 52, 53, 56, 57, 62, 63, 68, 72, 75,

76, 79, 80, 84, and 86.
d References 17-20, 23-26, 33, 38, 54, 58-60, 85, 89, and 90.
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(prices of services and general health economics, scientific evi-
dence, and patient preferences) and were represented in 67 ar-
ticles (87%).

Prices and General Health Economics
The majority of interventions focused on raising awareness
of prices of medical services and on teaching the basics of
health economics.14-30 The first was done by presenting
prices on modified order forms, on pocket cards, or in web-
based tools or by visualizing price indicators.14,16-18,21-24,27 A
high-quality study by Ellemdin et al18 used a pocket-sized
brochure to inform internal medicine physicians (n = 434)
about the costs of laboratory testing and asked them to write
these costs on the order form. Over the 4-month follow-up
period, there was a 27% to 36% decrease in laboratory expen-
ditures. Teaching physicians the basics of general health
economics15,19,20,25,26,28 was done by lectures and interactive
sessions informing physicians about the competitive market
forces and general health care economic principles, such as
the role of insurance companies in price setting.19,26

Although the weekly lectures for medical interns were asso-
ciated with a nonsignificant reduction in the number of tests
ordered during patient admissions,19 the interactive sessions
significantly improved physicians’ knowledge of economics
and rational prescribing.26

Scientific Evidence
A frequent approach to teaching efficiency was to provide
the background evidence underlying indications and guide-
lines related to medical decision making.14,15,19,21,24-26,31-63 Be-
fore implementing or discussing new,26,32,42,47,53,55,62

modified,44,50,64 or established32-34,39,41,43,49,54 guidelines or
clinical indications,28,48,56,65 trainees and physicians were in-
formed of the scientific evidence that supported these recom-
mendations. A high-quality study by Lee et al61 implemented
a teaching session focusing on guidelines on antibiotic pre-
scriptions among 42 practicing physicians, resident physi-
cians, and medical students. These teaching sessions were ac-
companied by a checklist addressing dose, route, duration, and
appropriateness of prescriptions. Their intervention resulted
in an annual saving of $69.42 (baseline, $149.74, vs postinter-
vention, $80.32). Effects associated with such teaching de-
pended on several factors, such as expert involvement, comple-
mentary lectures, and timing of information. For example, when
guidelines were developed by expert panels, they were ac-
cepted and adhered to more readily, especially when con-
structed in multidisciplinary teams.32,40,44 Additionally, sev-
eral interventions had an expert deliver didactic sessions or
conduct outreach visits on the clinical topic to which the guide-
line applied.32,34,35,46,47,54,66 Other interventions introduced
guidelines using lectures about the key recommendations42,55

or by email notifications.25

Another technique that was often used with the aim of
increasing the likelihood that physicians would implement
the guidelines was to provide just-in-time scientific evi-
dence. For example, inserting guidelines or recommenda-
tions into charts allowed physicians to successfully translate
these guidelines immediately into practice.24,33,45,47,54

Complementing guidelines by suggestions to physicians for
treatment of selected patients formed the core of several
interventions aimed to improve physicians’ prescribing
patterns.33,37,45,49,51 Two of these interventions used forms
that were inserted in charts of selected patients, which were
associated with a significant reduction in the prescription of
the targeted pharmaceuticals.33,37 For example, the change
from a second-generation cephalosporin to a less expensive
but equally effective first-generation cephalosporin occurred
in 28% of cases (medium-quality study).33 Moreover, when
physicians were able to immediately accept or decline a sug-
gestion to switch to a different drug and to modify their pre-
scription to the more appropriate evidence-informed sugges-
tion, a prescribing reduction of up to 43% was achieved
(medium-quality study).37

Patient Preferences
Four studies were identified that sought to stimulate high-
value, cost-conscious care by improving understanding of
patient preferences.24,39,57,58 Physicians involved patients in
the decision-making process and in devising a plan of action.
During consultation, physicians discussed risks and benefits
of medical services and explored patient concerns to be able
to provide the best possible care.24,57 Knowledge of patients’
preferences was deemed sufficient when patients felt com-
fortable about the shared decision that was made. Educa-
tional interventions such as DECISION+ combined evidence
and patient preferences in workshops to optimize the pre-
scription of antibiotics for acute respiratory tract infections
by residents and practicing physicians57,58; the number of
patients opting for immediate antibiotic therapy in this high-
quality study declined 16% (49% [n = 70] in the control group
vs 33% [n = 81] in the experimental group), but this was not
statistically significant (P = .08).57

Reflective Practice
A second derived factor was to stimulate reflective practice in
future and practicing physicians to help them gain insight into
their performance, with a goal of influencing future behavior.*
This was achieved by providing feedback, stimulating reflec-
tion, or a combination of both, in 56 articles including more
than 2039 participants.

Feedback
Feedback to physicians about their performance was most
often based on utilization data such as the number of ordered
tests or amount of prescribed antibiotics.† This feedback
could focus on various elements, which, in turn, influenced
how trainees learned from feedback. Feedback could focus
on volume (such as numbers of requested tests),43,48,55,75-77

costs (eg, total costs of antibiotic prescriptions),14,21,22,28 or
appropriateness (eg, extent of adherence to guidelines).67

Feedback could center on physicians’ individual utilization
or their utilization in relation to that of others.34,49,52,67,76

Another element of importance was the frequency of
feedback.21,40,67 One high-quality study sent emails to 15
*References 16, 21, 22, 25, 29, 31, 34, 35, 37, 39, 40, 49, 52, 61, 65, 67-74
†References 14, 21, 22, 28-30, 34, 37, 43, 49, 52, 55, 61, 65, 67-70, 75-77
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physicians in the upper 50th percentile for expenditures to
point out the differences in their spending behavior com-
pared with their peers over a 3-month period.67 This measure
did not lead to a significant expenditure reduction compared
with the control group (per-physician expenditure difference
of $654.45; P = .64), which might have been because of the
short amount of time between feedback provision and mea-
surement of changes in spending behavior. In contrast, Stue-
bing and Miner21 made use of more frequent feedback: in
their medium-quality study, attending physicians and resi-
dents in a surgical department (number not reported)
received weekly notifications about the costs, expressed in
terms of dollars per intensive care unit patient per day.
Despite small increases in total expenditure that occurred
each time residents switched services, there was a significant
decrease in total laboratory costs.21 At baseline, laboratory
expenditures were $147.73 per patient per day, and a decrease
of up to 27% (−$39.62) from baseline in expenditures per day
was reached.

Reflective Questions
Peer- or supervisor-facilitated reflection on medical decisions
and their influence on the quality and cost-effectiveness of
care was the focus of several studies.‡ Supervisors,39,55,72

peers,69,79 and experts27,37,53,56,64,66,76 in several clinical set-
tings were the initiators of reflective discussions.22,25,34,39 For
example, they asked reflective questions during morning
rounds or grand rounds and in the presence of other health care
professionals. Reflective practice was guided by questions such
as “What was the indication for this test?”; “What alternatives
were available?”; or “Why do you think this specific test is
redundant?”16,39 Reflection on one’s own behavior was fur-
ther stimulated by means of reminder alerts whenever a labo-
ratory request or prescription was ordered that was identified
as redundant.73,80 Although determining what classified as re-
dundancy from the perspective of the research team and the
participants was difficult, in a medium-quality study73 the alerts
appeared to be effective and resulted in cancellation of 69% of
redundant tests by physicians (n = 282) compared with 51% in
the control group (n = 4769) (P < .001).

Combining Feedback and Reflection
Eight articles used feedback as a starting point for re-
flection.31,34,43,49,68,69,77,81 The authors chose this combina-
tion to counter the potential risk of creating a judgmental set-
ting, which is not conducive to high-value, cost-conscious
behavior.49 von Ferber et al69 introduced peer-to-peer re-
view discussion groups (high-quality study). During these
sessions, the motives that influence prescribing behavior and
attitudes of physicians (n = 79), together with underlying
causes of practice variation, were discussed in an open and
tolerant environment. This approach was associated with sig-
nificant decreases in prescription costs, from $853 to $527 for
high prescribers and from $469 to $352 for low prescribers
(P < .001 for both), and with cost-effective prescription of
selected drugs.69

Supportive Learning Environment
The data from 27 articles including more than 521 partici-
pants highlighted the essential role of the environment in
which educational interventions are implemented. Support at
the macro level, such as supportive payment systems, man-
agement policies, and reimbursement systems, was empha-
sized, together with the presence of clinical role models and
teachers and a culture of high-value, cost-conscious care.

Macro-Level Support
There was a repeated emphasis in a number of publications
(n = 29; 37%) on the effect of macro-level support for their in-
terventions on practicing physicians, resident physicians, and
medical students.§ The organization was often perceived to
frustrate the training of physicians in the provision of high-
value, cost-conscious care.36,44,57,83-86 This was the case, for
example, when physicians felt inhibited by fear of malprac-
tice suits84,85 and pressured to adhere to guidelines.57 Other
elements of the health care system that might either posi-
tively or negatively influence the delivery of high-value,
cost-conscious care were the availability of resources,15,31,34,87

workload,36,66,84 bureaucratic structure,55,84 and access to
and transparency of health care costs.16,25 For example, in a
high-quality survey study by Post et al16 of 68 residents with
an 83% response rate, only 4 claimed that they had adequate
access to the costs of care they provided. Furthermore, 59 of
these residents claimed that better knowledge of costs would
influence their ordering behavior. The use of incentives
(financial or otherwise) to modify practice28,47,55,76,84,86

and payment systems{are also examples of how macro-
level decisions could influence individual physicians. The in-
fluence of the reimbursement system on the success of cost-
containment interventions was identified by Lyle et al.86 In this
high-quality study, it was noted that the structure for financ-
ing hospital care could run counter to hospital economics, since
a decrease in utilization is related to a decline in third-party
payments.86

Clinical Role Models and Teachers
An environment in which learners have role models who are
very much committed to delivering and demonstrating high-
value, cost-conscious care was often mentioned as an impor-
tant factor in preparing physicians for sustainable practice.#
The lack of such clinical role models was described as the most
common barrier to lessons learned.22,40,48,84 Some authors
noted that residents seeking to learn how to provide high-
value, cost-conscious care received little or no support from
supervisors or attending physicians. For example, the study
by Post et al16 implemented an intervention among 83 inter-
nal medicine residents based on knowledge of costs and re-
flective discussions regarding the appropriateness of health
care services for selected patients. Their evaluation included
a survey (n = 68); only 26 residents agreed with the state-
ment “My supervising consultants consistently encourage me
to consider costs when making medical decisions.” As a re-

‡References 15, 16, 22, 25, 27, 34, 35, 39, 40, 53, 55, 56, 64, 66, 69, 71-74, 76, 78

§References 16, 17, 19, 22, 24, 25, 28, 31-33, 44, 47, 48, 50, 55, 66, 68, 77, 82, 83
{References 17, 19, 22, 28, 66, 76, 77, 82, 86
#References 15, 19, 20, 22, 34, 35, 40, 47, 49, 66, 79, 84
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sult, residents became disheartened by fear of getting into con-
flict with supervisors or being overruled by them.16,22,40

The importance of the involvement of local role models
and respected teachers in educational programs was acknowl-
edged by several studies.** To enhance acceptance of educa-
tional interventions, people with established clinical exper-
tise or managerial responsibilities or physicians considered to
be opinion leaders were given a prominent place in the
program.†† Illustrating the influence of teachers on training
effectiveness, 1 study asserted that if workshops were not con-
ducted by a highly motivated principal teacher, the effect of
the intervention could not be reproduced.57

Culture of Interprofessional Collaboration in Relation to High-Value,
Cost-Conscious Care
Learning within interprofessional collaborations compared
with individual training of physicians was the focus of 14
interventions.‡‡ Associations with learning in collaborations
was demonstrated in a medium-quality study by Collins et al,89

who sent participants identical feedback emails discussing the
appropriateness of dipyrimidole prescriptions. A physicians-
only control group (n = 342) compared with a physicians-
pharmacists intervention group (n = 91) spent $37.01 per pa-
tient more on dipyridamole (P < .025), even though specific
pharmacist action had not been solicited.

The importance of the values and beliefs of coworkers,
whether peers or other health care professionals, was high-
lighted by several other studies.§§ By raising cost issues in
newsletters,27,32,46,50,51,88,90 in posters,32,33,36,37,50,57,64,91 in
grand rounds, or at bedside teaching,25,40,50,91 these studies
aimed to create a prosustainability environment.22,36,37,55,88

In a high-quality study,55 feedback of participating physicians
after an intervention that aimed to reduce the costs of labora-
tory ordering described that group discussions among staff
increased consensus regarding the general understanding of
the need for cost reduction in the emergency department.
Additionally, the involvement of the nursing staff was
defined by the authors as one of the key success factors of
the intervention due to active involvement of the nursing
staff as moderators in the discussions regarding appropriate-
ness between residents and attending physicians. Declaring
cost-effectiveness as the theme of the week was another tac-
tic used to stimulate cost consciousness.41 Three articles dis-
cussed the negative effect of the absence of an interprofes-
sional collaborating culture toward high-value, cost-
conscious care.39,84,92

Discussion
To ensure sustainable health care practices, physicians need
to be trained to provide high-value, cost-conscious care. This
realist review was conducted to examine how and under

what circumstances educational interventions may help
trainees and practicing physicians deliver such care. Three
important elements emerged that could inform development
of interventions aimed to train physicians: knowledge trans-
mission, reflective practice, and a supportive environment.

First, knowledge transmission appeared to be pertinent
to the cost of care and to health economics, scientific evi-
dence, and patient preferences. In addition to raising aware-
ness of how physicians contribute to health care costs, the lit-
erature suggested teaching trainees and practicing physicians
how to judge medical value and gain insight into patients’
personal values. The challenge of teaching physicians to
deliver high-value, cost-conscious care seems to be to elicit a
general understanding of how their medical decisions relate
to value. Second, stimulating reflective practice on these dif-
ferent values through feedback, reflective questions, and
group discussions incentivized physicians to think critically
about medical decisions. The literature suggested that these
elements would be most effective when their training goals
are also supported by the environment in which trainees
work and learn. Third, such a supportive environment may
be necessary for clinical teachers, role models, and other
health care professionals’ trainees to appreciate the impor-
tance of high-value, cost-conscious care. These 3 factors
combined provide a framework for the development and fur-
ther research of educational programs that teach physicians
to deliver high-value, cost-conscious care.

The amount of support within an environment may be criti-
cal for the success of efforts to train high-value, cost-
conscious care. To be successful, transmission of knowledge
and reflective practice may work best in environments that fea-
ture role models, attention to health care teams, and an orga-
nization that supports sustainable practice. An unsupportive
environment might inadvertently negate the intended train-
ing effect,93 underlining the importance that trainees wit-
ness the delivery of high-value, cost-conscious care in clini-
cal practice. There is a risk of adverse effects of learning from
poor role models, and good role models may be scarce, as many
physicians who provide clinical education were trained with
the assumption that costs have no place in medical decision
making. Adding to confusion is that the current generation of
physicians is practicing in a health care system that features
continuously changing payment systems and accreditation re-
quirements, with a legacy of health care costs lacking in trans-
parency and unstable rules and regulations.

This review should be considered in the light of its limita-
tions. First, because of the variability of definitions given to
high-value, cost-conscious care, selection bias cannot be
excluded. To minimize this risk, no cutoff date was used in
the search and all related publications were screened, the
oldest articles dating from 1979. Although the field of medi-
cine has evolved tremendously since then, the elements of
training inherent in our identified framework and the inher-
ent barriers have remained stable, which reinforces the
strength of the findings. A second limitation is the risk of
publication bias, which is suggested by apparent effective-
ness in 87% of the studies overall and in 71% of the 14 ran-
domized clinical trials. We tried to reduce this bias as much

**References 19, 20, 26, 28, 34, 35, 47, 49, 50, 57, 66, 69, 76, 77, 85
††References 19, 47, 49, 50, 57, 66, 69, 76, 81, 85
‡‡References 37, 44-46, 48, 51, 55, 61, 65, 66, 68, 70, 74, 79, 83, 88, 89
§§References 22, 25, 27, 32, 33, 36, 37, 39-41, 46, 47, 50, 51, 55, 57, 64, 77, 84, 88,
90-92
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as possible by searching multiple databases and placing no
restrictions on the quality of journals. Nevertheless, the pos-
sibility of publication bias should be considered. Third, the
assessment of quality of the included articles, ie, rigor and
relevance, was derived from the professional judgments of
the researchers. Although prone to subjectivity, we tried to
counteract this through extensive discussions within the
research team. Fourth, the factor of supportive environment
was partly derived from qualitative data from quantitative
studies, not as strong as the evidence used to derive knowl-
edge transmission and reflective practice. Quantitative find-
ings using randomized trials demonstrating an influence of
the supportive environment on learning outcomes would
have provided stronger evidence.

Although the reported effectiveness of educational inter-
ventions seems to provide scope for medical education to bring
about improvement, training physicians to deliver high-
value, cost-conscious care remains a complex task. Further re-
search should focus on what makes a good role model of high-

value, cost-conscious care and how such attributes can be
cultivated by means of medical education. Additionally, there
is a need to investigate how formal education can help mold
the culture of the learning environment. Although measuring
the value of care is extremely complex, outcome measures that
focus solely on volume or costs might promote the incorrect
assumption that cheaper is better. Therefore, thoughtful con-
sideration of which outcome measures can be used to evalu-
ate the effectiveness of interventions remains important.

Conclusions
Research on educating physicians to deliver high-value, cost-
conscious care suggests that learning by practicing physicians,
resident physicians, and medical students is promoted by com-
bining specific knowledge transmission, reflective practice, and
a supportive environment. These factors should be consid-
ered when educational interventions are being developed.
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