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BACKGROUND: Estimates suggest 30% of health care
expenditures are wasteful. This has led to increased edu-
cational interventions in graduate medical education
(GME) training aimed to prepare residents for high value,
cost-conscious practice. International health electives
(IHE) are widely available in GME training and may be
provide trainees a unique perspective on principles relat-
ed to high value, cost-conscious care (HVCCC).
OBJECTIVE: The purpose of this study was to explore
how trainee reflections on IHE experiences offer insight
into HVCCC.
DESIGN: The authors conducted an applied thematic
analysis of narrative reflective reports of GME trainees’
IHE experiences to characterize their perceptions of
HVCCC.
PARTICIPANTS: The Mayo International Health Program
(MIHP) supports residents and fellows from all specialties
across all Mayo Clinic sites. We included 546 MIHP par-
ticipants from 2001 to 2020.
APPROACH: The authors collected post-elective narrative
reports fromallMIHPparticipants. Reflectionswere coded
and themes were organized into model for transformative
learning during IHEs, focusing on HVCCC.
KEYRESULTS:GME trainees across 24 differentmedical
specialties participated in IHEs in 73 different countries.
Three components of transformative learning were iden-
tified: disorienting dilemma, critical reflection, and com-
mitment to behavior change. Within the component of
critical reflection, three topics related to HVCCC were
identified: cost transparency, resource stewardship, and
reduced fear of litigation. Transformation was demon-
strated through reflection on future behavioral change,
including cost-aware practice, stepwise approach to
health care, and greater reliance on clinical skills.
CONCLUSIONS: IHEs provide rich experiences for trans-
formative learning and reflection on HVCCC. These expe-
riences may help shape trainees’ ideology of and commit-
ment to HVCCC practices.
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INTRODUCTION

The United States has the highest level of health care spending in
the world, and costs are continuing to rise at an unsustainable
level.1–3 Estimates suggest that 30% (more than $700 billion per
year) of health care costs are “wasted,” defined as adding cost
without benefit to the patient.4,5 This has led prominent profes-
sional medical societies, such as the American College of Phy-
sicians (ACP), to create high-value, cost-conscious care
(HVCCC) initiatives within graduate medical education (GME)
to promote health care that evaluates the benefits, harms, and
costs of interventions and adds value to the patient.1,6,7

The GME environment is a powerful influencer of practice
patterns related to healthcare cost and quality, the two main
aspects of value. Training program affiliation has been identi-
fied as a main contributor to practice intensity (i.e., resource
utilization and costliness).8,9 Residents who trained at residen-
cy programs with low-intensity practices were more likely to
choose appropriately conservative management on the Amer-
ican Board of Internal Medicine certifying examination.9

Studies have also shown that the GME environment influ-
ences prescribing patterns,10 quality of patient care,11 and
health outcomes.12 Further, physicians trained in high-
spending environments go on to practice more costly medicine
than those who train in low-spending environments, with
differences persisting over a decade post-training.13,14 These
studies demonstrate a clear relationship between the GME
training environment and subsequent quality and cost of care.
Given the influence of theGME environment, there have been

increasing calls to engage residents during their training to reduce
costs. The Accreditation Council on Graduate Medical Educa-
tion (ACGME) has refined the core competency of systems-
based practice to address HVCCC; the common program
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requirements state that residents must demonstrate competence
in “incorporating considerations of value, cost awareness, de-
livery and payment, and risk-benefit analysis in patient and/or
population-based care as appropriate” and “understanding
health care finances and its impact on individual patients’ health
decisions.”15 The Alliance for Academic Internal Medicine
(AAIM) and ACP collaborated to develop an online module-
based curriculum to support efforts to train physicians to provide
HVCCC.16 Further, many accreditation and certification organi-
zations require quality improvement activities to encourage on-
going behavioral and cultural changes among faculty members
and institutions.17,18 Despite these efforts, moving the needle
towards HVCCC has proven difficult.
International health electives (IHEs) are widely available in

GME and may provide trainees exposure to HVCCC princi-
ples.19–21 IHEs provide varied educational benefits, including
improvement in medical knowledge, physical examination
skills, resourcefulness and cost-effectiveness, and enhanced
learning across the ACGME core competencies.22–25 While
previous studies suggest that IHEs may provide an environ-
ment that influences how trainees think about HVCCC, we are
not aware of any studies that specifically examine the relation-
ship between IHEs and HVCCC.
The purpose of this study was to explore how trainee

reflections on IHE experiences offer insights into HVCCC.
Examining IHEs through the lens of HVCCC may provide a
greater understanding of how IHE experiences shape trainee
HVCCC perceptions and practice patterns.

METHOD

We conducted an applied thematic analysis26 of reflective
reports of GME trainees’ IHE experiences to characterize their
perceptions of HVCCC.
This study was deemed exempt by the Mayo Clinic Insti-

tutional Review Board.

Context and participants

The Mayo International Health Program (MIHP) was estab-
lished in 2001 to fund and support residents’ and fellows’
participation in IHEs in low- or low-middle income countries.
Residents and fellows across all Mayo Clinic training sites
(Minnesota/Wisconsin, Arizona, and Florida) were eligible to
participate in one week to one month IHEs at one of 14
designated partnership sites or at an independent site of their
choosing that met the program requirements.
We included all narrative reflective reports from MIHP

participants between the years 2001 and 2020, excluding three
reports containing incomplete data (n = 546).

Data collection

Each MIHP participant was required to complete a post-
elective report. This report included demographic information,

a case log, a “minimum one-page personal reflection of your
experience including “a statement indicating how this experi-
ence has impacted you either personally and/or professional-
ly” and a reflection on “areas of our healthcare system (local or
national) which could be improved based on your reflections
of your MIHP experience.” The narrative report was the
source of data for this study.

Data processing and analysis

The narrative reports were uploaded to NVivo 10 (QSR Inter-
national, Australia), a computer software program to support the
analysis of qualitative data. Threemembers of the research team
(H.C.N., M.U.B., A.P.S.) read all reports completed between
2001 and 2014 (n=377). Through open coding, analytic mem-
os, and group discussion we created a codebook a priori from
the ACGME core competencies. Then within the core compe-
tency of systems-based practice a unique HVCCC codes were
identified. This codebookwas applied to 377 reports; three team
members (H.C.N., M.U.B., A.P.S.) coded the first three years
(2001-2003) of reports in duplicate until appropriate agreement
was reached, and the remaining reports were coded individual-
ly. Codes were then organized into axial codes representing the
components of the transformative learning process identified in
prior work27, including “disorienting dilemma,” “critical reflec-
tion,” and “commitment to behavior change.”
To add to our sample size, two authors (C.L.M., A.P.S.)

subsequently coded all reports completed between 2015 and
2020 (n=169) in duplicate. Through group discussion, we
agreed that we achieved thematic continuity (i.e., persistence
of afore identified themes in subsequent years) and thematic
saturation, with no new thematic concepts identified in the
data set, and a comprehensive understanding of the identified
concepts was achieved.

Transformative learning

Transformative learning is defined as “the process of effecting
change in a frame of reference.” The transformative process
begins with a “disorienting dilemma,” proceeds through crit-
ical reflection, and leads to an alternative perspective. We
utilized transformative learning as a lens to organize our data
during analysis.

RESULTS

From 2001 to 2020, 546 trainees completed post-elective
reports following participation in an IHE through the MIHP.
Trainees came from 24 specialties across the three Mayo
Clinic and Mayo Clinic Health System training sites and
participated in IHEs in 73 different countries (Table 1).
Through analysis of post-elective reports, we identified 3

components of transformative learning related to HVCCC
reflection: disorienting dilemma, critical reflection, and com-
mitment to behavioral change (Figure 1). Below, we outline
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Table 1 Demographic information for 546 residents who participated in international health electives through the Mayo International Health
Program (2001-2020)

MCR/
MCHS
(n=404)

MCA
(n=82)

MCF
(n=60)

Total
(n=546)

Sex
Male 219 (54) 42 (51) 27 (45) 288 (53)
Female 185 (46) 40 (49) 33 (55) 258 (47)

Year of Training
PGY-1 1 1 (1) 1 (2) 3 (1)
PGY 2 79 (20) 14 (17) 16 (27) 109 (20)
PGY-3 153 (38) 33 (40) 21 (35) 207 (38)
PGY-4 63 (16) 17 (21) 12 (20) 92 (17)
PGY-5 59 (15) 10 (12) 5 (8) 74 (14)
PGY-6-10 43 (11) 7 (9) 5 (8) 55 (10)
Not Reported 6 (1) 0 0 6 (1)

Specialty
Internal Medicine and Subspecialties 113 (28) 22 (27) 23 (38) 158 (29)
Family Medicine 24 (6) 15 (18) 14 (23) 53 (10)
General Surgery and Subspecialties 42 (10) 8 (10) 5 (8) 55 (10)
Dermatology 18 (4) 10 (12) 3 (5) 31 (6)
Otorhinolaryngology 24 (6) 7 (9) 0 31 (6)
Pediatrics and Medical Subspecialties 29 (7) 0 0 29 (5)
Urology 7 (2) 8 (10) 3 (5) 18 (3)
Ophthalmology and Subspecialties 16 (4) 0 1 (2) 17 (3)
Neurology 15 (4) 6 (7) 5 (8) 26 (5)
Orthopedic Surgery 14 (3) 1 (1) 0 15 (3)
Emergency Medicine 17 (4) 0 0 17 (3)
Anesthesiology 9 (2) 1 (1) 2 (3) 12 (2)
Physical Medicine and Rehabilitation 13 (3) 0 0 13 (2)
Obstetrics and Gynecology and Subspecialties 16 (4) 0 1 (2) 17 (3)
Psychiatry and Subspecialties 11 (3) 0 0 11 (2)
Radiology 9 (2) 2 (2) 3 (5) 14 (3)
Plastic Surgery 11 (3) 2 (2) 0 13 (2)
Pediatric Anesthesia 6 (1) 0 0 6 (1)
Pediatric Neurology 3 (1) 0 0 3 (1)
Pathology 3 (1) 0 0 3
Cardiothoracic Surgery 1 0 0 1
Neurosurgery 1 0 0 1
Oral and Maxillofacial Surgery 1 0 0 1
Radiation Oncology 1 0 0 1

Data are provided as No. (%) of residents.
MCR- Mayo Clinic Rochester; MCHS- Mayo Clinic Health System; MCA- Mayo Clinic Arizona; MCF- Mayo Clinic Florida; PGY- Postgraduate Year.

Figure 1 The process of transformative learning in international health electives, from a study of residents’ high-value, cost-conscious care
reflections during international health electives, Mayo Clinic, 2001-2019. This figure demonstrates high-value, cost-conscious care

transformative learning identified in resident reflective reports after participation in an international health elective, with an example from a
single report (2009/Thailand/Cardiology).
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and expand upon each step in the process of reflection on
HVCCC that most trainees experienced during IHEs.

DISORIENTING DILEMMA

IHEs afford trainee the opportunity to learn about and practice
medicine in low-resource settings. Trainees experienced a
stark contrast in the provision of healthcare between host and
home institutions. This created a disorienting dilemma that
served as a catalyst for reflection on HVCCC principles.
Most trainees reflected on the stark contrast between their

host and home settings. Widespread was their reflection on
poverty: “We rode through some of the poorest villages I have
ever seen. The contrast with the affluence seen here in Amer-
ica was stark” (2002/Mexico/ Otorhinolaryngology). Another
trainee remarked, “the depth of poverty is striking” (2003/Ec-
uador/Neurology). Poverty was linked to access to health care
resources: “lack of financial resources directly affected the
individual’s ability to access resources and care” (2007/Phil-
ippines/Internal Medicine). Lack of resources contrasted with
residents’ home settings: “The substantial lack of access to
medical resources amongst the patients we encountered strik-
ingly contrasts with the situation in the United States. I find it
surreal to conceptualize that by mere virtue of being born a
few miles on one side or the other of a man-made imaginary
line, an individual’s socioeconomic fate can be so radically
affected” (2002/Mexico/Internal Medicine). In addition to
poverty and resource limitations, trainees also contrasted
home and host site infrastructure: “the stark differences be-
tween equipment and facilities here and in the United States is
incomprehensible” (2012/Malawi/Preventative Medicine).
Another trainee stated, “the lack healthcare infrastructure com-
pared to the United States challenged our provision and coor-
dination of care” (2017/Uganda/Family Medicine).
The stark contrast between host and home settings created a

disorienting dilemma that provided the impetus for critical
reflection on HVCCC.

CRITICAL REFLECTION

We identified three categories of themes within trainees re-
flections that related to HVCCC: cost transparency, resource
stewardship, and reduced fear of litigation.

Cost transparency

Cost transparency was contrasted between host and home
healthcare systems. Trainees often reflected on increased cost
transparency at host institutions: “One aspect of health econom-
ics I appreciated was cost transparency. For all testing, the cost
of testing was clearly stated to the patients and they would pay
before testing was ordered. In the U.S. we order a multitude of
tests and neither the patient nor provider knows exactly how
much it costs. It takes the conversation of health care costs away

and contributes to the rising costs of healthcare in the U.S.”
(2020/Kenya/Neurology). Trainees reflected on how greater
cost-transparency at home institutions may provide benefit in
cost-containment: “Additional cost transparency could be ben-
eficial in controlling medical costs in the U.S. With improved
transparency [patients and physicians] may better understand of
the costs of medical care and thereby make shared decisions
taking cost into consideration” (2009/Nepal/Internal Medicine).

Resource stewardship

Working in resource-limited settings challenged residents to
reflect on issues of resource stewardship. Trainees reflected on
the contrast in resource use between host and home intuitions:
“All the supplies were used to the fullest extent. No supplies
were discarded but repurposed until no longer functional. This
contrasts the wasteful consumption in the United States”
(2014/Ghana/Ophthalmology). Trainees further reflected on
appropriate allocation of resources: “Many patients had limit-
ed funds and the hospital also had limited resources. There-
fore, more attention was paid to whether a particular diagnos-
tic test or therapeutic intervention would provide benefit to the
patient. Careful stewardship of resources was central to the
care provided. [The United States] healthcare systems could
benefit from more stringent and appropriate allocation of
healthcare resources” (2013/Cameroon/Pathology).

Reduced fear of litigation

Many trainees reflected on reduced fear of litigation at host
institutions versus home institutions: “In the United States we
have high rates of litigation, but here litigation is rare. It was
refreshing to practice medicine without this fear of litigation –
focusing only on what’s best for the patient” (2011/Ethiopia/
Family Medicine). Reduced fear of litigation translated to less
“defensive medicine” practices, as one trainee reflected: “I
found that when the bureaucracy of medicine (e.g., litigation)
was removed, the doctor-patient relationship flourished. Very
little “defensive medicine” was exercised, which allowed for
more efficient utilization of resources. This represented the
ideal setting to deliver high quality care” (2009/China/
Otorhinolaryngology).

COMMITMENT TO BEHAVIORAL CHANGE

We identified three major themes of behavior change related
to HVCCC: cost-aware practice, stepwise approach to health
care, and greater reliance on clinical skills. Trainees utilized
these practices during IHE and expressed a commitment to
carrying forward these high-value practices after participation
in IHE experiences.

Cost-aware practice

Trainees acknowledged changes in perspective regarding cost-
aware medical practice: “This experience opened my eyes to
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cost and challenged my previously known standards of prac-
tice” (2017/Ghana/Pediatrics). Limited resources created op-
portunity for learning how to “provide excellent medical care
with simplicity, flexibility and creativity,” becoming more
“cost-efficient” in the process (2010/Honduras/General Sur-
gery). Trainees linked cost-transparency to cost-awaremedical
practice: “Because costs are clearly stated at the time of care, I
became very aware of the cost of care and it heavily influenced
my clinical decisions when devising a plan of care” (2017/Pe-
ru/General Surgery). Trainees expressed a commitment to
change the way they approach their future practice: “As I
return to the U.S., I plan to remain mindful of cost of medical
care and determine if ordering tests will ultimately change
management” (2019/Tanzania/Pediatrics).

Stepwise approach

Trainees described how consideration of cost and resource
limitations influenced clinical decisions: “We were forced to
take into account financial and logistical constraints when
coming up with a diagnosis and plan for testing and/or thera-
py” (2009/Colombia/Psychiatry). This challenged trainees to
approach clinical decisions in an organized, stepwise fashion.
As one trainee reflected: “In Ecuador the cost to the family and
the hospital for repeated testing, or even diagnostic testing at
times, was not feasible. Therefore, physicians tended to treat
empirically and follow day-to-day clinical status before testing
or re-testing. This was an important lesson to take back to my
own practice” (2014/Ecuador/Neurology).

Reliance on clinical skills

Trainees reflected on the impact of IHEs on their comfort with
clinical and diagnostic skills, commonly siting improvement
of and greater reliance on the physical exam and reduced
dependence on expensive diagnostics. As one trainee
reflected: “My experience in Nairobi taught me to rely more
heavily on my improved history taking and physical exam and
less on laboratory testing and other diagnostics” (2001/Kenya/
Internal Medicine). Trainees commented on the durable im-
pact of these experiences: “One of the most important skills I
have learned is to rely heavily on my physical exam skills.
This rotation opened my eyes to being conscientious about
cost of medical care and determining if ordering tests will
ultimately change management. I will carry this with me
throughout my career” (2019/Tanzania/Family Medicine).

DISCUSSION

Previous research demonstrated the transformative nature of
IHE experiences27, with several studies pointing towards in-
fluence on learners’ cost-effectiveness.9,13,28 In this study, we
characterized how IHE experiences may contribute to high-
value clinical training. We identified three components of
transformative learning – disorienting dilemma, critical

reflection, and commitment to behavioral change – and their
relation to trainees’ reflections on HVCCC after participation
in IHEs. The contrast in resource availability between host and
home institutions served as a catalyst for HVCCC reflection.
Critical reflection centered on three main themes: cost trans-
parency, resource stewardship, and reduced fear of litigation.
Operating within and reflecting on practicing in a resource-
limited setting led trainees to express a commitment to ap-
proach their future practices with an eye toward cost-
conscious care. Our findings both support and augment the
previous literature that suggest IHEs impact how residents
view HVCCC.
Trainees reported engaging in high-value behaviors, includ-

ing those specifically identified as important within the ACP-
AAIM High Value Care Curriculum. The high-value behav-
iors most frequently described by trainees were regarding
heightened cost-aware practices (e.g., questioning how a test
will change management or considering resource availability)
or interactions with patients (e.g., mindfulness of financial
hardships). Trainee reflections suggested that cost-
consideration influenced practices, including decreased un-
necessary testing, increased reliance on clinical skills, risk-
benefit analysis, and consideration of cost impact on the
patient and system. These results are encouraging and dem-
onstrate how IHEs can integrate the ACP-AAIM High Value
Care principles with experiential learning in the clinical
setting.
This data also enables us to further understand the role of

IHEs in competency-based education. Researchers have found
that IHEs enhance learning across the ACGME core compe-
tencies .22,29 Specifically, the University of Minnesota identi-
fied three themes of reflection related to systems-based prac-
tice: awareness of the larger context of health care, cost aware-
ness, and coordinating care within larger system.29 We iden-
tified a link between transformative learning and HVCCC;
transformative learning, through presenting disorienting di-
lemmas, can facilitate learner reflection on HVCCC concepts.
More broadly, capitalizing on disorienting dilemmas and fa-
cilitating critical reflection could be applied to competency-
based teaching within and outside of IHEs to create transfor-
mation in systems and personal practice related to HVCCC.
Our findings also highlight opportunities for improvement

within U.S. healthcare systems. Trainees regularly reflected on
heighted cost-transparency at host institutions, and positively
correlated cost-transparency with cost-conscious practice.
This supports existing literature that points to price transpar-
ency improving HVCCC practice.30 For example, cost
displayed within the electronic medical record ordering sys-
tems led to reduced health care expenditures.30 Working to-
wards continued improvement of cost-transparency within
U.S. hospital systems may mark a first step along the path
towards equipping trainees with the information needed to
make HVCCC recommendations.
Key components of GME training include clinical experi-

ences, faculty models, and formal curricula, and each of these
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components can imprint both desirable and undesirable prac-
tices related to cost and quality.9–11,13,28 While IHEs provide
exposure to other models of health care delivery that can
stimulate reflection on HVCCC, this is clearly not feasible
for most trainees. There are other opportunities for transfor-
mative learning within medical curricula. For example, a
social pediatrics elective foster reflection on social determi-
nants of health, including the effect of poverty on health
outcomes.31 Exposing trainees to community-based settings
caring for vulnerable populations provided trainees with great-
er awareness, encouraged the development of critical perspec-
tives of the healthcare system, and a renewed vision of medical
practice.32 In general, providing exposure to diverse practices,
encouraging questioning one’s beliefs and the values of the
system, and facilitating reflection provide a learning environ-
ment conducive to transformative learning.33 While IHEs
provide an opportunity for transformation in HVCCC prac-
tices, educators can be intentional to create other spaces for
critical reflection on HVCCC.

LIMITATIONS

There are limitations of this study. First, the data were originally
collected for rotation evaluation and were not designed to
specifically evaluate trainee HVCCC reflections. This limits
our ability to access participants’ predilection toward HVCCC
prior to their IHE experience and, in turn, limits our ability to
analyze the extent to which IHEs influence trainees’ HVCCC
perceptions. Second, as reflections were unguided and experi-
ences were highly variable, it is possible that other potentially
meaningful HVCCC themes were excluded. However, the
open-ended prompt allowed trainees to freely reflect on
HVCCC topics, so conclusions derived from this analysis are
likely significant. Given the large amount of collected reflec-
tions, we felt as a research team we were able to achieve
thematic saturation. Third, our data is from a single institution
and therefore transferability may be limited. For example, res-
idents who train in contexts with larger numbers of underserved
patientsmay not experience the same contrast as residents in our
context. Fourth, the findings of this study are framed in an
American context (i.e., ACGME core competencies) and do
not speak towards the reciprocity of these international collab-
orations; this is a direction for future studies. Lastly, IHEs afford
trainees experiential learning opportunities within different na-
tional health care models and systems, which may impact cost-
awareness and practices. Further research is required to deter-
mine if these experiences result in lasting change.

CONCLUSION

Resident reflections point to the transformative nature of par-
ticipation in IHEs, highlighting a perspective change and
deeper commitment to HVCCC principles. These rich experi-
ences are one facet of GME training that may be leveraged to

prepare trainees for high-value practice. Transformative learn-
ing may be a useful framework, both within IHEs and the
normal training environment, to help trainees understand and
foster HVCCC practices.
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