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Abstract Identified Need: The United States spends the
most per capita on healthcare, but ranks much lower than
most industrialized nations in quality and many health
metrics. Studies have shown higher costs do not translate to
high quality care, and may indeed translate to lower quality
care and patient experience. Teaching high value care (HVC)
is only formally integrated into 15% of internal medicine
residency programs and hardly into undergraduate medical
education. Innovation: To address rising healthcare
expenditures in the United States, the innovation trains
physicians starting in year one of undergraduate medical
education in a HVC focused -curriculum regarding
diagnostic testing. To create the curriculum, content will be
introduced throughout each year of training. Each
consecutive year, the fundamental principles will be
reinforced with the goal to have students practicing HVC at
the end of their clinical training. Implications: This training
could help decrease unnecessary test ordering common
among residents and practicing physicians. Our health
system will benefit through the cost savings associated with
the decrease in unnecessary medical testing. Patients will
also benefit because only the most valuable tests will be
ordered, saving the patient unnecessary distress, time, and
exposure to adverse events.
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1. Background

The United States has a serious issue with healthcare
expenditures, spending the most per capita on healthcare but
ranking much lower than most industrialized nations in
quality and many health metrics.[1] This problem is
addressed as a main tenet of the quadruple aim, which seeks
to improve healthcare by improving population health,

physician well-being, the patient experience, and reducing
healthcare expenditures. Many studies have shown higher
costs do not translate to higher quality care, and may indeed
translate to lower quality care and patient experience.[2-3]
Furthermore, a number of studies have demonstrated an
association between the setting in which physicians train
and their future clinical decisions in terms of cost.[2,4]
Clearly, drastic institutional and educational changes must
take place to combat this costly issue. One way to address
this issue is to focus on undergraduate medical education
(UME) as a way to train future physicians to provide high
value care (HVC), a concept aimed to provide excellent
patient care while simultaneously reducing healthcare costs.
The main purpose of UME is to train students for residency
and future practice in the constantly evolving world of
medicine. In particular, it has been observed that residents
currently order more tests than experienced doctors, some
of which may not be necessary.[5-7] It has been estimated
that of the $765 billion in healthcare waste, about $210
billion (or 27.5%) is due to unnecessary services that
includes redundant testing.[8] In both UME and graduate
medical education (GME), instructions of when and how to
apply diagnostic tests has not kept pace with the rise of
imaging and development of medical technology. Many
practicing physicians and residents are unaware of the costs
of the tests they order on a daily basis.[9-10] In a recent
survey, only 1 in 4 internal medicine residents knew where
to find these costs and share them with patients, and less
than half of these residents incorporated cost into their
decision making.[11] By making providers aware of the
cost, the cost of services can be significantly reduced
without sacrificing quality of care.[12] We believe some of
this excess testing could be curbed by better preparation
throughout UME.

Currently, the majority of medical students are not
exposed to a formal curriculum on the selection of
diagnostic testing and its implications for HVC, especially
during the first two years of training. Traditionally, this
training is embedded in the medical clerkships where
students are exposed to practical day-to-day patient care in a
variety of clinical specialties. However, by design, this
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training is not comprehensive. Curriculum for the individual
student depends heavily on the cases seen during a short
rotation for students and the acumen of their faculty to teach
HVC. Next, in GME, exposure to HVC is minimal and
inconsistent between residency programs. In a study
compiled by the Association of Program Directors for
Internal Medicine, only 15% of directors reported their
programs offer formal curriculum in “cost-conscious care,”
while 48% of programs believed their faculty model
cost-conscious care.[13] Considering the data, we find
GME training insufficient to produce future physicians who
practice HVC. If we allow future physicians to be trained to
mimic all the habits of current faculty, we are unlikely to
curb the high cost of healthcare attributed to unnecessary
testing.

In a recent review of teaching HVC in medical school,
three components were identified as essential for success:
effective knowledge transmission, reflective practice, and a
supportive environment.[14] Our proposal seeks to begin
addressing the first component during the first year of
medical school, the second beginning the clerkship years,
and the third throughout. If we were to create a medical
school of the future, we would want it to prioritize
curriculum that emphasizes HVC as a way to reduce costs
and improve the patient experience. The curriculum will
train more value-focused students to go on to clinical
clerkships, residency, and professional practice using
resources more effectively.

2. High Value Care Curriculum

To create our HVC curriculum, we will introduce content
throughout each year of training, furthering the fundamental
principles each consecutive year with our goal to have
students practicing HVC at the end of their clinical training.
During the first year, we will begin to formally introduce
the diagnostic tests available to physicians. Although the
detailed mechanism of the test may not be necessary for a
physician to know, the information gleaned from the test is
important. Even more crucial may be what is not
confidently known. Future physicians need to be aware of
the dearth of data on efficacy of many tests if they are to
practice HVC and improve on current technologies. We
would also introduce students to what patients experience
during testing. For example, we can include patient
narratives of what it is like to have an MRI and have
students participate in an oral glucose tolerance test. This
instruction will help students develop empathy for their
patients and complements the more data-driven instruction
behind HVC. Another important component would be for
students to compose a mock bill for medical expenses in a
small group setting, leading to a discussion on potential
ways to reduce cost. Along with a basic science background,
we believe it is necessary for first-year medical students to
learn the basics of diagnostic testing concurrently with
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interviewing and physical exam skills.

Typically, the next segment of medical school is an
introduction to pathophysiology. During this time, we will
expose students to the available and preferred tests for the
conditions they are learning about and the reason behind
test ordering. They will also learn the sensitivity and
specificity of each test for the diseases they study, as well as
the concept of pretest probability affecting the positive and
negative predictive value of a given test. These components
of test performance are an important component of the
delivery of HVC. Our plan is that through association of the
most appropriate test with the disease, and learning which
tests not to use, students will more confidently and
appropriately order tests throughout their clinical years. It is
as imperative to know how each tool in your medical toolkit
works as it is to know what tools are available.

During the clinical clerkship years, this HVC training
will be applied and further developed across most, if not all,
specialties  ideally. Some medical schools have
experimented with the role of the medical student as part of
the care team; the undergraduate medical student often has
more time with each patient than other members of the care
team. Some schools have begun training students to write
SOAP-V notes on their patients, where the “V” stands for
“value.”[15] In these notes, the student comments on the
effectiveness of the plan as it pertains to cost of the plan,
effectiveness of the plan, and also possible better viable
alternatives (suggested by the literature or otherwise). In
this way, the student is more an active participant in review
of the patient care the team delivers. Not only are these
students in the mindset of HVC, but they are modeling the
habits of HVC delivery to the other members of the team
who are receiving immediate feedback on their actions.
Their voice is undeniably valuable as they become the
teachers, shifting the paradigm of unnecessary test ordering.
In a recent small study, 86% of third-year medical students
in their internal medicine rotation were able to identify
unnecessary tests ordered and noted a major factor for this
waste as “ingrained practices.”[16] An audit and feedback
of the team’s plan, along with a time for reflection on these
practices, seems to be integral in learning HVC.[14] We
believe this clinical experience would be the culminating
training experience of undergraduate medical students to
then enter residency with more confidence in their
diagnostic test ordering ability.

3. Resources

One attractive aspect of a curriculum centered around
HVC is the limited resources required to implement this
plan. We believe this training could either be part of a
reformed basic science curriculum, replacing less relevant
topics that currently are taught and be part of the
introduction to critical reading of the medical literature. We
do not foresee this training and exposure to consume much
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instructional time for students. It would require time and
compensation for faculty members to design the
introductory course for first year medical students to learn
current diagnostic techniques. Resources available to
instructors include but are not limited to Cochrane reviews
and meta-analyses. In addition, the American College of
Physicians has created a 6-hour HVC curriculum intended
to be adapted for UME. For the incorporation of appropriate
tests into pathophysiology, we believe course instructors
will be able to add the available information on HVC to
their content without substantial additional time and effort.
The SOAP-V note training program is already being
implemented by a number of medical schools, so the
infrastructure exists to adopt this model to medical schools
more broadly. Because many residency programs have
started to incorporate HVC into their curriculum, a
partnership between UME and GME curricula could be
beneficial to provide medical students with practical
examples of HVC.[17] Ultimately to create a successful
pilot program, the enthusiastic involvement of faculty, staff
and students is crucial to make a curriculum that will meet
the goals we set forward. We believe these small but
significant changes to the UME curriculum will produce
residents and future physicians who are increasingly savvy
about diagnostic test ordering, and who see the tools
available as resources whose benefit must be carefully
considered prior to their use.

4. Implementation

Initially, we aim to pilot our comprehensive HVC
curriculum at a few institutions and gain support of the
training sites where medical students rotate. In this pilot, we
will track students exposed and unexposed to this HVC
curriculum into residency to observe any difference in
confidence in test ordering and in number and cost of tests
ordered. In addition, measuring patient satisfaction, care
appropriateness, and health outcomes for those cared for by
residents trained in HVC will ensure this training is
ultimately benefiting patient experience. This observational
study will provide quantitative and qualitative outcomes of
our training in healthcare cost reduction and patient
experience improvements. Results of the study can be used
in support of implementing this curriculum on a mass-scale.
Support from the American Association of Medical
Colleges and American Medical Association would be
essential in adapting this innovation to all U.S. medical
schools, as these institutions are key players in UME.
Perhaps an inclusion of HVC in USMLE Step 1 or 2 would
quickly prioritize this element for instruction on a national
scale, as it has done for certain residencies such as internal
medicine whose culminating exam now tests this concept.
This new curriculum will be a significant step in creating a
generation of physicians dedicated to improving the value
of healthcare. Medical students will benefit from the
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introduction of more clinical content earlier in their
education. Patients will benefit because only the most
valuable tests will be ordered, saving the patient
unnecessary distress, time, and exposure to adverse events.
Our health system will benefit through the cost savings
associated with the decrease in unnecessary medical testing.
A nation-wide implementation of this curriculum will
ensure all medical students are exposed to high value care
training that could decrease regional differences in health
care expenditures that add to rising costs. Ultimately, we
aim to accomplish the quadruple aim with improved patient
care experience and decreased cost of care delivery. While
test ordering is one component of excess cost, increasing
the practice of HVC has the potential to save the entire
healthcare system money. Money not spent on healthcare is
money spent elsewhere. In this way, we all benefit from
smarter care.
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