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Objectives&
To*describe*a*conceptual*framework*for*how*to*
align*medical*education*and*the*health*system*to*
improve*the*value*of*care*provided*by*trainees

To*share*how*to*“Use*the*FORCE”*to*engage*
trainees*to*improve*quality,*safety,*and*value

Merging&Health&System&&&
Education&Siloes
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Merging the Health System and Education Silos
to Better Educate Future Physicians

The Affordable Care Act (ACA) is shifting physician re-
imbursement from volume to value. Academic medical
centers (AMCs) are responsible for educating future phy-
sicians so that they will acquire the skills to practice value-
based care. However, the linkages between the leaders
of health systems and leaders of residency education
may be tenuous, primarily because these leaders exist
in separate silos in AMCs.

Even though the American College of Physicians,
Institute for Healthcare Improvement, Veteran Affairs
Centers of Excellence, and others have created curri-
cula to teach residents principles of value-based
care and population health, the practice models that
residents are immersed in result in powerful imprint-
ing on future decision making and practice.1 If resi-
dents observe attending physicians frequently order
unnecessary computed tomography scans due to per-
verse financial incentives, residents may be more
likely to adopt this practice. Similarly, regional spend-
ing patterns in which physicians train are associated
with their future spending patterns in practice.1 In
this Viewpoint, we outline 3 steps AMCs can use to

accomplish their dual missions of delivering high-
quality care and preparing the next generation of phy-
sicians for new models of value-based care and popu-
lation health.

Supporting Leaders Who Bridge the Health Care
Delivery and Education Silos
The first step is to support physician leaders to serve
as the institutional bridge between graduate medical
education and the health system. Several institutions, in-
cluding the University of Pennsylvania and the Univer-
sity of California, San Francisco, have dedicated institu-
tional leadership positions bridging residency education
and the health system to promote quality, safety, and
value. The creation of such positions is being further cata-
lyzed by the new Accreditation Council for Graduate
Medical Education (ACGME) Clinical Learning Environ-
ment Review program.2 Bridging leaders can develop
new training pathways and collaborate with local qual-
ity directors to promote resident and faculty coaching
to reduce unnecessary practice variation. They can also
restructure existing residency curricula to promote value-

based care and population health by incorporating rela-
tive costs and quality of relevant therapeutic options,
care coordination, and strategies to promote health of
specific patient populations.

Bridging leaders can also take responsibility for en-
suring that the clinical learning environment creates an
“imprinting” of these principles. This is critical because
many institutions are at the crossroads of adopting new
models of care while receiving a high proportion of
fee-for-service payments, which incentivize doing more
rather than providing high-value care. Therefore, expos-
ing residents to new alternative care models is impor-
tant. Currently, the internal medicine and family medi-
cine residency programs at the University of Washington,
Virginia Mason, Swedish Medical Center, and Group
Health are jointly developing an elective that integrates
residents into high-performing practice teams to achieve
high-value care outcomes; it will use population health in-
novations like health coaches, LEAN (Lean Education Aca-
demic Network), and alternative payment models.

Ideally, bridging leaders will not only have a work-
ing knowledge of the health system’s goals but also can

access institutional support in health in-
formation technology (IT) and quality to
facilitate aligning resident practice with
institutional goals. These leaders also can
interface with the entire health care
team, including nurses and other health
professionals, so residents receive con-
sistent messages and role modeling in in-
terprofessional teams.

Academic medical centers can also invest in culti-
vating medical student and residency trainees who may
ultimately fill these bridging leadership roles. The Dell
Medical School at the University of Texas at Austin and
Duke University residency programs have developed
leadership and management education pathways for
trainees to obtain extra skills in value-based medicine.
Postresidency fellowships, such as the National Clinical
Scholars Program, can also foster the development of
physician leaders trained in understanding health sys-
tems, health policy, implementation, and evaluation of
health system innovations. Although new educational
pathways to promote high-value care have not yet been
evaluated rigorously, combining curricula and immer-
sion in emerging care models could help inform how to
influence imprinting.

Academic institutions can also learn from each oth-
er’s experiences. Recently, the Costs of Care and Ameri-
can Board of Internal Medicine (ABIM) Foundation
launched the online Teaching Value in Healthcare
Learning Network, an e-learning community to facili-
tate sharing lessons and tools to catalyze spread in
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Clinical Learning Environment Review (CLER Program)

Supervision

Healthcare1Quality

Transitions1of1Care

Patient1Safety

Duty1Hours

Professionalism

Focus'is'on'alignment'at'the'GME;hospital'leadership'level'
to'coordinate'the'6'focus'areas'

Clinical1Learning1
Environment1
Review1

QI'Pathway'1:''
Residents/fellows-
receive-experiential-
training
in..-overuse'in'
diagnosis'or'
treatment'of'
patients
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IM&Program&Directors&Perceptions
Perceptions+of+Cost.Conscious Care %+Agree

GME*has a*responsibility*to*curtail*costs*of*care 85
Majority+of+faculty who+work+with+residents+

model+cost.conscious+care
47

Residents are*prepared*to*incorporate*value*&*costs*
into*medical*decisions

43

Residents in*our*program*have*access*to*information*
about*costs*of*tests*&*procedures

22

Hidden'Curriculum

• imbalanced'focus'on'

identifying'rare'cases

• sins'of'omission'>'sins'of'
commission

• misperception'that'
considering'cost'is'not'
aligned'with'patient'
interests

You'must'unlearn'what'you'have'
learned!'77Yoda

What&is&the&Force?
“It's+an+energy+field+created+by+all+living+

things.+It+surrounds+us+and+penetrates+us;+
it+binds+the+galaxy+together.”

//Obi+Wan+Kenobi

Ways&to&Use&the&Force&to&
Teach&Value

!Cultivate*“situational*
awareness”
!Find*the*right*champions
!Observe*&*understand*
cultural*norms
!Embed*“nudges”*to*
promote*the*right*thing
!Redesign*the*system

Situational+Awareness

Situational+awareness+ =*mindfulness*of*pt*environment
◦ E.g.*surgical*timeout
◦ Reduces*likelihood*of*medical*errors

Simulation promotes*situational*awareness
◦ Hands@on*training
◦ Risk@free*environment*for*learning

Do+incoming+interns+have+situational+awareness+as+it+

relates+to+low+value+care+practices?
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The+“Horror+Room”

GME*Orientation*Boot*Camp:*125*incoming*interns

Inpatient*simulation
◦ 55*y/o*male,*pneumonia,*C.*diff*(+)
◦ Mock*door*chart

12*hazards*of*hospitalization
◦ 8*@ patient*safety*
◦ 4*@ low@value*(overuse)

Assessment*form
◦ List*hazards*identified
◦ Prior*training

Farnan et'al.'BMJ'Qual Saf 2015

Safety+Hazards+in+Horror+Room

SAFETY HAZARDS

No hand+hygiene

Latex+allergy

Bed+rail+down

Wrong name/wrong+
patient

No isolation+precautions

Penicillin+allergy

Wrong+medication

No+VTE+prophylaxis

Low+Value+Hazards+in+Horror+Room

LOW.VALUE+HAZARD

Unnecessary restraints

Unnecessary+Foley+catheter+

(CAUTI+risk)

Unnecessary+blood+

transfusion

Unnecessary+stress+ulcer+

prophylaxis

0%

6%

19%

20%

40%

51%

54%

72%

73%

86%

89%

96%

0% 20% 40% 60% 80% 100%

Unnecessary+stress+ulcer+prophylaxis

Unnecessary+blood+transfusion

No+VTE+prophylaxis

Unnecessary+Foley+catheter

Wrong+medication

Unnecessary+restraints

Penicillin+allergy

Isolation+precautions

Wrong+name/wrong+patient

Bed+rail+down

Latex+allergy

Hand+hygiene

%+of+Interns+who+Identified+Hazards+
N =+125

Average+Intern+Scores:

•Safety:+66%
•Low.Value: 19%

P#< 0.001

68% 67%
63% 62%

19% 20% 19% 18%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Satisfied+with+
prior+training

Unsatisfied++++
with+prior+

training

No+prior+training Unsure+about+
prior+training

%+Identification+by+Prior+Training
N =+121

Safety+Hazards

Low.Value+Hazards

n =&56

n =&33

n =&13

n =&19

P =*0.42

P >*0.99

Intern+Feedback+&+Follow.Up
I+will+[now]+inherently+approach+every+patient+room+“looking”+for+issues

Wish+I+had+done+this+earlier+in+my+career!

Really+fun+way+to+emphasize+the+importance+of+safety+&+value

One+month+into+internship:

•69%+more*aware*of*how*to*identify*hospital*hazards*as*a*result*
of*the*Horror*Room*(N+= 119)

•52%+had*taken*action*to*reduce*a*hazard*included*in*the*
simulation*(N =*119)
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Ways&to&Use&the&Force&to&
Teach&Value
!Cultivate*“situational*
awareness”
!Find*the*right*
champions
!Observe*&*understand*
cultural*norms
!Embed*“nudges”*to*
promote*the*right*thing
!Redesign*the*system

Vinny*– Slide*of*Choosing*wisely

Challenge'co;sponsored'by'GME'&'
CQO'Office'(Michael'Howell'MD)'

COST'Framework'for'Value'Improvement:'
Skip'the'Drips

Interventions Description Skip+the+Drips

C Culture Valuing*cost@consciousness*and*resource*
stewardship*at*the*individual*and*team*level

Subspecialty*faculty*
champions*recruited*to*

email*peers

O Oversight
Requiring*accountability*for*cost@conscious*

decision@making*at*a*peer*and*
organizational*level

Pharmacy*receives*a*monthly*
audit*of*PPI*drips*ordered*

and*why*

S
Systems*
Change

Creating*systems*to*make*cost@conscious*
decisions*using*institutional*policy,*decision@

support*tools,*and*clinical*guidelines

Epic*now*requires*indications*
for*PPI*drips*when*ordering*

T Training Providing*knowledge*&*skills*clinicians*need*
to*make*cost@conscious*decisions

“Brochures”*on*Skip*the*
Drips*shared*in*workrooms*&*

at*morning*report

Levy*et*al.*Acad*Med*2014

23

Choosing(Wisely(Challenge
SKIP(THE(DRIPS

Improve*meaningful*use*of*continuous*infusions*to*improve*value*of*care

•Goals
" Improve-survival-from-life-threatening-GI-bleed
" Avoid-complications-such-as-C-diff
" Improve-likelihood-of-successful-endoscopy

•Recommend
" Pre>endoscopy:-reserve-PPI-drip-for-suspected-

high-risk-upper-GI-bleeds.
" Post>endoscopy:
• All(PPIs(should(be(discontinued(unless(endoscopy(identifies(

ulcers(or(erosions
• Continuous-IV -PPI-can-be-used-for-ulcers-w ith-high>risk-lesions

PPI(FOR(UPPER(GI(BLEED

Special*thanks*to*UCM*Office*of*Clinical*Effectiveness,*led*by*Michael*Howell,*MD.

Dr.'Gautham Reddy,'
GI'Fellowship'
Program'Director'

Inappropriate&PPI&Orders&by&
“Skip&the&Drips”&Education
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Ways&to&Use&the&Force&to&
Teach&Value
!Cultivate*“situational*
awareness”
!Find*the*right*
champions
!Observe*&*understand*
cultural*norms
!Embed*“nudges”*to*
promote*the*right*thing
!Redesign*the*system

Ordering&
Wisely
!Don’t+order+CKMB+
to+diagnose+AMI

!Don’t*order*serum*
folate*in*workup*of*
anemia*

!Don’t*“pan@lab”*for*
rheumatology*

!Don’t*“pan@lab”*for*
thyroid*tests*

Ordering Wisely 

An educational initiative to improve value 

Cardiac Biomarkers 
-Troponin is the preferred biomarker “overall and for each specific 
category of MI” according to AHA/ACC Guidelines: 

 

-Reviews of 30,000 patients from the CRUSADE Trial and 10,000 

patients from the GRACE Registry have shown routine use of CK-

MB rarely adds prognostic value to Troponin alone 

-Health systems (Mayo, Mass Gen, Brigham, Hopkins-Bayview, and 

others) have taken steps to reduce volume of CK-MB testing 

-Troponin rises earlier than CK-MB. Troponin is more specific than 

CK-MB in CKD and ESRD 

RECOMMENDATIONS: 

(1) If concern for ACS, initially check Troponin only. 

(2) If Troponin is negative, there is no role for CK-MB. 

(3) If Troponin is positive (either acutely or at baseline) and 

concern for infarction or reinfarction, recommend serial 

Troponins (q 3-6 hrs). CK-MB may aid in diagnosis and/or 

prognosis in certain clinical circumstances, such as 

reinfarction (consider lab-adding to screening Troponin). 

Thyroid Studies 
-Levels of thyroid markers 

change in previously healthy 

patients who have acute illness 

-Thus, the frequency distribution 

of TSH is dramatically different 

in the hospitalized population 

-In one study, 85% of patients without 

prior thyroid disease, but with low TSH 

in hospital were euthyroid when 

reassessed after recovery from illness 

-In hospitalized patients, TSH 0.1-6.7 

had LR 0 while TSH <0.1 had LR 7.7 for 

hyperthyroidism. TSH 6.7-20 had LR 

0.74 while TSH >20 had LR 11.1 for 

hypothyroidism 

RECOMMENDATION: 

In a patient without prior thyroid disease, a subnormal but 

detectable (0.1-0.3) or mildly elevated (<20.0) TSH drawn in 

the inpatient setting suggests the patient will be euthyroid 

when reassessed after recovery from acute illness. Avoid 

further inpatient thyroid studies unless high clinical 

suspicion due to patient symptoms. 

ANA and Sub-Serologies 
-ANA is very sensitive for certain rheumatologic conditions, 

specifically: active SLE (98-100%), Scleroderma (95%), MCTD 

(100%), and less so for Sjogrens (60%) 

-Thus a negative ANA reduces the likelihood of these diagnosis 

-American College of Rheumatology Choosing Wisely List: 

 

-Changes in ANA titers are not associated with disease activity (ie: 

flares), in the way that dsDNA is in SLE for example 

RECOMMENDATIONS: 

(1) Order ANA as a screening test. Do NOT Pan-Lab. 

(2) Only order other sub-serologies (specifically dsDNA, 

smith, centromere, Scl-70, RNP) if ANA test returns positive 

and there is clinical suspicion for immune-mediated disease. 

-Consider ordering anti-SSA and SSB in setting of 

negative ANA if high clinical suspicion exists. 

-No need to order dsDNA at University of Chicago 

since it is reflexively ordered if ANA is positive. 

(3) In patients previously diagnosed with ANA-associated 

autoimmune disease, do NOT order serial ANA levels. 

Folate 
-In 1996, FDA mandated that by 1/1/1998, all grain products must 

be fortified with 0.14 mg of folic acid per 100 g of grain 

-Other countries have taken similar steps (Canada, South Africa) 

-Since fortification, frequency distributions of US population have 

shifted (see graphs), according to data from NHANES 

 

 

 

 

 

-Studies have shown folate deficiency is now extremely rare 

-Retrospective review of all outpatient serum folates from 2003-

2013 at Beth Israel found 0.06% were low (47 out of 84,187) 

-Retrospective review of all ED and inpatient serum folates in 2011 

at Beth Israel found 0.1% were low (2 out of 2093) 

RECOMMENDATION: 

Do NOT routinely order folate levels in the inpatient or 

outpatient setting. 

Courtesy'Matt'Modes'PGY3'
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Hospital

Proportions+of+Troponin+Only+Testing+for+Cardiac+Muscle+Damage+by+
Hospital+Between+2011q4+and+2015q2

6.4 million encounters in 83 academic teaching hospitals

UHC'Data'from'
S'Hohmann
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Ways&to&Use&the&Force&to&
Teach&Value
!Cultivate*“situational*
awareness”
!Recruit*the*right*
champions
!Understand*the*culture*
you*work*in
!Embed*“nudges”*to*
promote*the*right*thing
!Redesign*the*system

•Combines'4'SHM'Choosing'Wisely'
Recommendations'

• “FLIP”

•Foley'(1)'

•Labs'(routine'daily)'(5)'

• Indications'for'Telemetry'(4)

•Prophylaxis; Inappropriate'GI'
Prophylaxis'(2)

32

“FLIP” For Discharge

33

Charlies Wray,'PGY4

Telemetry&Order&Duration

Coefficients: Estimate Std.+Error Pr(>|t|)

B0 50.57 2.05 <0.001
B1 0.13 0.07 0.09
B2 4.02 4.77 0.4
B3 @2.37 0.64 <0.001

B0*=pre@intervention*intercept

B1*=pre@intervention*slope

B2*=intervention*intercept*change

B3*=intervention*slope

! =#$% + $'(' + $)() + $*(*

Intervention'time

D
u
ra
tio
n
1(h
r)

courtesy'John'Fahrenbach,'Center'for'Healthcare'Delivery'
Science'&'Innovation'

Ways&to&Use&the&Force&to&
Teach&Value
!Find*the*right*
champions
!Observe*&*understand*
the*cultural*norms
!Redesign*the*system
!Cultivate*“situational*
awareness”
!Embed*“nudges”*to*
promote*the*right*thing

F

O

R

C

E

Lessons&for&Jedi&to&Teach&Value
!You*must*unlearn*
what*you*have*
learned.*
!Use*the*FORCE.*
!Do*or*do*not.*
There*is*no*try.
!Stay*on*target.*
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