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Abstract

Purpose

The clinical reasoning literature focuses
on how physicians reason while making
decisions, rather than on what they
reason about while performing their
clinical tasks. In an attempt to provide

a common language for discussing,
teaching, and researching clinical
reasoning, the authors undertook the
task of developing a unified list of
physicians’ reasoning tasks, or what they
reason about, during clinical encounters.

Method
The authors compiled an initial list of 20
reasoning tasks based on the literature

from four content areas—clinical reasoning,
communications, medical errors, and
clinical guidelines. In the summer and fall of
2010, they surveyed a purposive sample of
46 international experts in clinical reasoning
and communications. From the results of
the first survey, the authors refined their list
of reasoning tasks, then resurveyed 22 of
the original participants. From the results

of the second survey, they further refined
their list and validated the inclusion of the
reasoning tasks.

Results
Twenty-four of 46 (52%) and 15 of 22
(65%) participants completed the first-

and second-round surveys, respectively.
Following the second-round survey, the
authors’ list included 24 reasoning tasks,
and a clinical example corresponding

to each, that fell into four broad
categories: framing the encounter (3),
diagnosis (8), management (11), and
self-reflection (2).

Conclusions

The development of this unified list
represents a first step in offering a
vocabulary for discussing, reflecting
on, teaching, and studying physicians’
reasoning tasks during clinical
encounters.

During clinical encounters, physicians
engage in numerous clinical tasks,
including listening to the patient’s

story, reviewing his or her past records,
performing a physical examination,
choosing the appropriate investigations,
providing advice or prescribing
medications, and/or ordering a
consultation. These behaviors are
driven, or at least influenced, by “what”
physicians think about and “how” they
think. Since Elstein and colleagues’

1978 seminal book on medical problem
solving, numerous studies on clinical
reasoning and expertise in medicine have
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been published.? This line of research has
led to important insights on how novice
and expert physicians reason during
clinical encounters. Eva® categorized
these various reasoning processes under
two broad umbrellas: nonanalytical

and analytical processes. Nonanalytical
processes are automatic and unconscious,
such as pattern recognition. Conversely,
analytical processes are deliberate and
detailed, such as hypothetico-deductive
reasoning that involves the generation
and testing of a set of hypotheses around
a set of clinical data. Still, no one has
published a comprehensive list of what
physicians reason about during a clinical
encounter, such as the precipitants or
triggers to the current clinical problem or
the impact of the available resources on
the treatment options.

In an attempt to provide a common
language for discussing, teaching,

and researching clinical reasoning,

we undertook the task of developing

a unified list of physicians’ reasoning
tasks during clinical encounters. We
purposefully distinguished between
clinical tasks, reasoning tasks (the

what), and the process of reasoning (the
how). A clinical task is something that a
physician does, such as eliciting a history,
performing a physical examination, or
ordering a consultation. A reasoning task
is what a physician reasons about while

performing a clinical task. The process

of reasoning is the cognitive process

in which a physician engages for the
purpose of completing a clinical task.

For example, in reviewing the results

of numerous investigations and the
report from a consultation (i.e., clinical
tasks), a physician may consider the
possible impact of the patient’s comorbid
conditions while at the same time also
considering the resources available for his
or her treatment (i.e., reasoning tasks),
using pattern recognition or decision
analysis (i.e., processes of reasoning).
Whereas a physician’s knowledge base,
skills, and values each exert an influence
on how well he or she performs clinical
and reasoning tasks, we considered those
attributes to be separate but related issues
and did not address them in the present
study.

Having a unified list of physicians’
reasoning tasks for practice, teaching, and
research in medicine is important for a
number of reasons. For example, a large
number of patients suffer from multiple
comorbidities,** and research suggests
that medical teams do not adequately
address these patients’ comorbid
medical problems when admitting them
to the hospital; thus, many of these
patients are readmitted at a later date.”®
Whereas many factors contribute to
such diagnostic and management errors,
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a physician’s failure to consider his or

her patient’s chronic active diseases—a
reasoning task—may play an important
role. During clinical patient safety audits
or teaching rounds, explicitly considering
this particular reasoning task could

help physicians improve their practice.
The literature supports that physicians
frequently learn reasoning tasks tacitly
through the case presentation and clinical
documentation genres.”"' However,
research also suggests that, at some
institutions, the apparent purpose of the
case presentation may be too focused

on defending a diagnosis, which may
hinder the learning of other reasoning
tasks." Although most physicians likely
recognize that reasoning tasks completed
during clinical encounters extend beyond
diagnosis, the lack of a shared language
for describing and labeling these tasks
may perpetuate this misconception

and hinder efforts to teach trainees the
broader spectrum of reasoning tasks. As
a first step in addressing this problem,
the purpose of this study was to develop
a unified list of what physicians reason
about during clinical encounters.

Method

In the summer and early fall of 2010,

we conducted a two-stage validation
study by surveying a group of 46
international experts in clinical reasoning
or communications in health care. Using
a thematic summary of the existing
literature, we created an initial list of
reasoning tasks, and then, using our two
surveys, we modified it and validated the
final list. We obtained ethics approval
from the psychology research ethics
board at the University of Western
Ontario and the research ethics board

at the University of Illinois at Chicago.
We conducted this study with local
departmental funds and guaranteed
confidentiality to participants.

Initial list of reasoning tasks

Although no one publication
comprehensively identifies the reasoning
tasks completed during clinical
encounters, many discrete sources
include fragmented lists. We compiled
our initial list by searching four relevant
content areas from the literature. We
include here only those exemplary and/
or key references from these topic areas:
communications,'>" medical errors,”'*!®
clinical reasoning,“'*'” and clinical
guidelines. We chose these references

because they most shaped our thinking
on the topic and conveyed best our
rationale for including one or more of
the reasoning tasks that we identified
on our list. We further modified this
list and thematically organized the
reasoning tasks through a formal
iterative discussion process among the
coauthors. We then piloted the list with
four experienced physician colleagues
familiar with the clinical reasoning and
communications literature, and further
edited the list on the basis of their
feedback (see Appendix 1, Column 1, for
our initial list).

Participants

During the first round of our study, we
contacted 46 international experts. We
chose these experts because each had
published scholarly work in either clinical
reasoning or communications in health
care. We also included a purposeful

mix of physician and nonphysician
researchers in this group. In the second
round of our study, we invited only

half the original participants because

of the high degree of consensus that

they reached during the first round and
to minimize the burden on them. This
second group was again purposively
selected on the basis of our knowledge of
their areas of scholarship and to ensure
that we included a mix of physician and
nonphysician researchers.

Procedure

During the first round of our study, we
contacted each participant via e-mail and
sent a reminder two weeks later. In the
e-mail, we directed participants to a Web-
based survey that included instructions
to complete the first survey. This first
page of the survey also contained an
explanation of the purpose of our study
and the full list of reasoning tasks,
organized into three thematic sections
(i.e., framing the encounter, diagnosis,
and management) (see Appendix 1,
Column 1). We also asked participants

to review and consider printing the list
of reasoning tasks to ensure that they
answered each question in the context of
the complete list. On the second page of
the survey, we asked participants to list
their professional qualifications.

For each reasoning task, we gave
participants the following statement:
“The reasoning task X should appear
on the final list of reasoning tasks in
which physicians may engage during
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the course of a clinical encounter.” The
answer options were (a) yes as written,
(b) yes with alternative wording, (¢) no,
or (d) unable to judge. We also provided
participants with a comment box to
suggest alternative wording. At the end
of the survey, we asked participants to
suggest additional tasks that we had not
included.

During the second round of our study, we
considered the suggestions made during
the first round and modified our list of
reasoning tasks accordingly. To improve
the clarity of each survey item, we also
added a relevant clinical example for each
reasoning task and then sent a new e-mail
to half the original participants. This
second survey included the same set of
questions regarding each reasoning task
as the first survey.

All survey responses were anonymous.

Results

Of the original 46 participants invited

to complete our first survey, 30 replied.
Of those 30 participants, 3 indicated

that they were unable to participate
(insufficient expertise, maternity leave,
and sabbatical leave), 27 began the
survey, and 24 completed it, for an
overall response rate of 52% (24/46).

The respondents represented a variety

of backgrounds, with just over one-third
(9/24) having a doctoral degree and two-
thirds (16/24) having a medical degree;
six participants (25%) had more than
one degree. The majority of physician
respondents (13/16) had trained in either
internal medicine or family medicine, and
just over half of the doctoral respondents
(5/9) came from cognitive psychology.
The percentage of respondents with
doctoral and/or medical degrees closely
matched that in the original group of
invited participants (i.e., 38% versus 28%
with doctoral degrees and 67% versus
72% with medical degrees).

The main findings from our study

are included in Appendix 1, which
contains the original list of 20 proposed
reasoning tasks (Column 1), the final

list of 24 reasoning tasks (Column 2),
and a set of illustrative case examples
(Column 3) intended to help readers
better understand our intent behind each
reasoning task as well as the distinctions
between tasks. For the purpose of clarity,
we listed each task under only the
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one category (framing the encounter,
diagnosis, management, or self-
reflection) that we felt best captured the
overall intent of the reasoning task.

Our original list included 20 proposed
reasoning tasks, organized into three
categories (framing the encounter,
diagnosis, and management) (see
Appendix 1, Column 1). On average,
83% of respondents (20/24) agreed with
the inclusion of all 20 original tasks
(standard deviation [SD] = 12; range =
50-100; see Appendix 1, Column 5, for
details). On average, 25% (6/24) made
suggestions regarding the wording used
to describe each task (SD = 14; range =
8-54). We made changes to the wording
of all 20 reasoning tasks based on this
feedback following the first-round survey.
We followed respondents’ suggestions on
the basis of their ability to add clarity to
the task (see Appendix 1 for the changes
to wording between the original list and
the final list). We followed additional
suggestions from the respondents and
added two new reasoning tasks to the list
for the second-round survey.

Of the 22 participants whom we invited
to complete the second-round survey,

19 began the survey and 15 completed it
(68% response rate). Respondents again
came from a variety of backgrounds: 6
(40%) had a doctoral or master’s degree,
12 (80%) had a medical degree, and

6 (40%) had dual degrees. Again, the
percentages of respondents with doctoral
and medical degrees were similar for
respondents and invited participants.
Several of the participants contacted
(3/22) who did not have a medical
background felt that they could not
complete the second-round survey.

During the second-round survey, 97%

of respondents (14/15) agreed with the
list of proposed reasoning tasks (SD

= 4; range = 93-100; see Appendix 1,
Column 7, for details). Twelve of the 22
tasks (55%) had unanimous approval.
Compared with the first-round survey,
respondents made approximately half

as many suggestions regarding wording
(2/15; 13%; SD = 11; range = 0-33).
Moreover, of the changes suggested, many
were related to the examples rather than
to the reasoning tasks themselves. On the
basis of this feedback, we made wording
changes to 17 of the 22 reasoning tasks.
The majority of these changes were more
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minor than the substantive changes

we made as a result of the first-round
survey. For example, we changed Task

6 from “identifying or determining
potential alternatives for diagnostic
workup (investigation)” to “determine
diagnostic investigations” after the first-
round survey, and to “select diagnostic
investigations” after the second-round
survey. The respondents’ comments and
suggestions also resulted in the addition
of two new tasks. Although the group

of expert reviewers did not validate

these new items, we felt that they were
well supported by the literature and had
appropriate implications for shaping and
studying clinical practice. Because the
two additional items did not fit under the
three original categories (i.e., framing the
encounter, diagnosis, and management),
we added a fourth category—self-
reflection. Our final list thus included 24
reasoning tasks.

Discussion

The purpose of our study was to begin
to develop a unified list of physicians’
reasoning tasks during clinical
encounters. Our two-round validation
study resulted in the identification and
initial validation of 24 reasoning tasks.
What is unique about this list is not the
items themselves but, rather, that we
compiled them into a unified list and
separated reasoning tasks from reasoning
processes instead of considering them as
a single construct, as others often do. For
example, many studies have focused on
diagnostic reasoning as if it were a single
entity™'%; our list, however, contains
eight related but distinct diagnostic
reasoning tasks. Past research has shown
the importance of case specificity with
regard to diagnosis and management."
Case specificity may also extend to

the reasoning task level (i.e., a student
knowing how to determine that the most
likely diagnosis is heart failure does not
predict his or her ability to consider the
implications of managing heart failure
in the context of the patient’s chronic
kidney disease). Although further
validation is needed, we hope that the
development of this list of reasoning
tasks will allow physicians, teachers, and
researchers to begin to expand their
thinking about clinical reasoning. The
proposed list has the potential to impact
clinical practice and teaching as well as
future education and clinical research.

Clinical practice

In many jurisdictions, regulatory

bodies require physicians to reflect

on their practice or conduct practice
audits to ensure that they maintain

their competence. Whether or not it is
required, many physicians still regularly
spend time reflecting on their practice
and identifying personal learning needs.
To this end, we envision that a motivated
practitioner might use our list of
reasoning tasks to reflect on the extent
to which he or she regularly addresses
the various items, when warranted,
during clinical encounters. For example,
as we indicated earlier, reflecting on the
reasoning tasks involved in caring for
patients with multiple comorbidities
would be beneficial to physicians.®’
Several reasoning tasks directly relate to
this issue and may prompt physicians to
question their tacit assumptions about
what and how they reason when seeing
this particular group of patients.?**' For
those who work in interprofessional
teams, the list may also be useful in
clarifying role expectations. For example,
in caring for a patient with new-onset
diabetes who needs to learn about
managing a diabetic diet, Task 19 (“select
education and counseling approach for
patient and family”) could prompt the
physician to involve the team’s dietician.
Although some physicians might be
tempted to turn our list of reasoning
tasks into a checKklist to follow during
clinical encounters, at this stage in its
development we do not support this use.

Teaching

We envision several uses for this list in
teaching, including supporting teachers
while thinking aloud during case
review to foster student learning. Many
physician teachers have only a tacit
understanding of the reasoning tasks

of a clinical encounter.”” By providing
them with a standardized vocabulary
and a list of the possible tasks that

are part of their case-based teaching,
they may be better able to reflect on
and think aloud about their own
reasoning'®; this reflection is an essential
step in practicum-based professional
education.” In addition, the list may
help students both to develop a deeper
understanding of the multiple purposes
of the clinical encounter and to connect
the process skills of communication
with the purpose of communication in
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the context of the clinical encounter. For
example, the first communication step
that a student must take is to initiate

the encounter.**? As part of framing

the encounter during this initial phase,
we identified three related reasoning
tasks—identify active issues, assess
priorities, and reprioritize on the basis
of assessment. A teacher could use

these reasoning tasks to explore specific
issues, such as how and when a physician
should introduce health maintenance,
screening, or smoking cessation into a
clinical encounter, or how many issues a
physician can and should address during
an encounter and how he or she should
prioritize them. Finally, the list also can
be used to help students categorize the
information that they learned in the
classroom or from textbooks in such a
way as to enhance their ability to use
that information in the clinical setting.??
For example, students could connect

the content of a didactic lesson on the
pharmacological principles of drug
interactions with their consideration of
“the consequences of management on
co-morbid illnesses” (Task 15).

Education research

Each of the teaching suggestions above
also should be studied in terms of

its impact on learning and practice.

In addition, other important, related
research questions include “Do particular
history-taking and case presentation
practices support or deflect attention
from certain reasoning tasks?” and “Does
teaching students to approach patient
care with these tasks in mind lead them
to provide more comprehensive care than
their current level of education would
otherwise do?”

Clinical research

Those researchers who are interested in
quality assurance and reducing medical
errors may use the list in their root cause
analyses to explore the extent to which
certain error types are related either

to framing errors or to the failure of
physicians or clinical teams to address
particular issues, such as those related

to Tasks 14 and 15 (consider the impact
of comorbid illnesses on management
and consider the consequences of
management on comorbid illnesses).

In addition, in a recent article, Ely and
colleagues® proposed using a checklist to
enhance physicians’ cognitive approaches
to clinical encounters to reduce medical

errors. Our list of reasoning tasks could
help identify or refine items for such a
checklist.

Further research and limitations

Whereas our results have implications
for current practice, they also represent
the first step in building a unified list of
reasoning tasks in medicine. Our list can,
and should, be expanded in a number
of ways. In developing the list itself, we
made no attempt to identify or define
the number of times that any task, or set
of tasks, might be performed during a
typical encounter or the sequence and
relative hierarchy of each task in a given
encounter. An appropriate next step in
expanding our list would therefore be

to study physicians in practice both to
further validate our list and to begin

to identify the relative influence of
particular reasoning tasks on physicians’
actions. Next, physicians may experience
negative consequences when they engage
in clinical encounters that require them
to address specific reasoning tasks or
multiple tasks at once. For example,
Durning and colleagues®*?® recently
examined the influence of context on
clinical reasoning and cognitive load.

By linking how physicians think with
what they reason about, we can expand
Durning and colleagues’ work and ask
research questions like (1) How do
physicians handle the cognitive load

of multiple reasoning tasks during a
clinical encounter? (2) Do physicians
more frequently ignore certain tasks as
a strategy for handling cognitive load?
and (3) How do physicians handle

the inherent multitasking and task-
switching—going from one task to
another—during a clinical encounter?

Although we know that physicians
assume a variety of roles outside their
one-on-one interactions with patients,
the focus of our study was the reasoning
tasks associated with those types of
clinical encounters. As such, one of the
limitations of our study is that our list
of reasoning tasks does not represent

all clinical reasoning tasks in all clinical
contexts. For example, different reasoning
tasks are associated with performing a
surgery or running a busy emergency
room than with caring for patients one
on one. Therefore, we recommend that
future research focus on broadening
our list to include the reasoning tasks
involved in these situations as well.
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Similarly, our list is not intended to
provide a language for communicating
with patients. Whereas we consider many
of the reasoning tasks to be patient-
centered, the language that we used
represents what physicians reason about,
not what they say. Next, although we
developed clinical examples associated
with each reasoning task to provide
clarity, users should not be constrained by
these examples, because each reasoning
task can lead a physician down many
different paths of inquiry. For example, a
patient being seen for health prevention
or maintenance would yield a set of
different clinical examples than would a
patient presenting with a new problem in
the context of prior active ones.

In conclusion, the development of

this unified list represents a first step

in offering a language for discussing,
reflecting on, and studying what
physicians reason about during clinical
encounters. Whereas our list has many
potential uses in current clinical practice
and teaching, it also provides avenues for
future research in clinical reasoning.

Acknowledgments: The authors wish to express
their gratitude to the survey participants for
their thoughtful comments and suggestions and
to Drs. Judy Bowen, Peter McLeod, and Jeroen
Merrienboer for their useful commentaries on an
earlier draft of this report.

Funding/Support: None.
Other disclosures: None.

Ethical approval: The authors obtained ethics
approval from the psychology research ethics
board at the University of Western Ontario and
the research ethics board at the University of
Illinois at Chicago.

Previous presentations: The authors presented
preliminary results from this study at two
medical education conferences: Goldszmidt

M. Research on clinical reasoning: Time for a
new agenda. Poster presented at: Research in
Medical Education conference; November 2011;
Denver, Colorado; and Goldszmidt M, Minda
JP, Bordage G. Research on clinical reasoning:
More than making a diagnosis. Paper presented
at: Association for Medical Education in Europe
annual conference; September 2011; Vienna,
Austria.

References

1 Elstein AS, Shulman LS, Sprafka SA. Medical
Problem Solving: An Analysis of Clinical
Reasoning. Cambridge, Mass: Harvard
University Press; 1978.

2 Norman G. Research in clinical reasoning:
Past history and current trends. Med Educ.
2005;39:418-427.

393



Research Report

10

11

Eva KW. What every teacher needs to

know about clinical reasoning. Med Educ.
2005;39:98-106.

Fried LP. Establishing benchmarks for quality
care for an aging population: Caring for
vulnerable older adults. Ann Intern Med.
2003;139:784-786.

Safford MM, Allison JJ, Kiefe CI. Patient
complexity: More than comorbidity. The
vector model of complexity. ] Gen Intern
Med. 2007;22(suppl 3):382-390.
Marengoni A, Rizzuto D, Wang HX,
Winblad B, Fratiglioni L. Patterns of chronic
multimorbidity in the elderly population. J
Am Geriatr Soc. 2009;57:225-230.
Hayward RA, Asch SM, Hogan MM, Hofer
TP, Kerr EA. Sins of omission: Getting

too little medical care may be the greatest
threat to patient safety. ] Gen Intern Med.
2005;20:686—-691.

Pitt B. Male gender, diabetes, COPD, anemia,
and creatinine clearance < 30 mL/min predicted
hospitalization after heart failure diagnosis.
Ann Intern Med. 2010;152:JC4-2-JC4-3.
Lingard L, Haber R]. Teaching and learning
communication in medicine: A rhetorical
approach. Acad Med. 1999;74:507-510.
Miller C. Genre as social action. Q J Speech.
1984;70:151-167.

Montgomery K. Doctors’ Stories: The
Narrative Structure of Medical Knowledge.

394

12

13

14

15

16

17

18

19

20

Princeton, NJ: Princeton University Press;
1991.

Lipkin M, Putnam SM, Lazare A. The Medical
Interview: Clinical Care, Education, and
Research. New York, NY: Springer-Verlag; 1995.
Kurtz SM, Silverman J, Draper J. Teaching
and Learning Communication Skills in
Medicine. 2nd ed. Oxford, UK: Radcliffe
Publishing; 2005.

Bordage G. Why did I miss the diagnosis?
Some cognitive explanations and educational
implications. Acad Med. 1999;74(10
suppl):S138-S143.

Graber ML, Franklin N, Gordon R.
Diagnostic error in internal medicine. Arch
Intern Med. 2005;165:1493—-1499.

Higgs J, Jones M. Clinical Reasoning in the
Health Professions. 2nd ed. Oxford, UK:
Butterworth-Heinemann; 2000.
Montgomery K. How Doctors Think: Clinical
Judgement and the Practice of Medicine.
Oxford, UK: Oxford University Press; 2006.
Bowen JL. Educational strategies to promote
clinical diagnostic reasoning. N Engl ] Med.
2006;355:2217-2225.

Norman G, Bordage G, Page G, Keane D.
How specific is case specificity? Med Educ.
2006;40:618-623.

Schon DA. The Reflective Practitioner: How
Professionals Think in Action. New York, NY:
Basic Books; 1983.

21

22

23

24

25

26

Schon DA. Educating the Reflective
Practitioner: Towards a New Design for
Teaching and Learning in the Professions.
San Francisco, Calif: Jossey-Bass;

1987.

Kurtz S, Silverman J, Benson J, Draper

J. Marrying content and process in
clinical method teaching: Enhancing the
Calgary—Cambridge guides. Acad Med.
2003;78:802—-809.

Schwartz DL, Bransford JD, Sears D.
Efficiency and innovation in transfer. In:
JP Mestre, ed. Transfer of Learning From

a Modern Multidisciplinary Perspective.
Greenwich, Conn: IAP; 2005.

Ely JW, Graber ML, Croskerry P. Checklists
to reduce diagnostic errors. Acad Med.
2011;86:307-313.

Durning S, Artino AR Jr, Pangaro L, van
der Vleuten CP, Schuwirth L. Context

and clinical reasoning: Understanding the
perspective of the expert’s voice. Med Educ.
2011;45:927-938.

Durning SJ, Artino AR, Boulet JR,
Dorrance K, van der Vleuten C, Schuwirth
L. The impact of selected contextual
factors on experts’ clinical reasoning
performance (does context impact clinical
reasoning performance in experts?). Adv
Health Sci Educ Theory Pract. 2012;17:
65-79.

Academic Medicine, Vol. 88, No. 3/ March 2013



Research Report

(senunuo) xipuaddy)

‘sisAjelp a4nbai ||Im 2ys 1y} pasies SI UIdUOD) “SHIaM

oM} Jo pouad e 19n0 suluieald buiussiom Apaissaibold pue ‘sisouboud arewnss sisoubouid pue uoissaibold

(€6) vl (1) 88) 1z LV SISOID9U Je|Ngn} 91Nde 0} AIBPUOISS aiN|ie} [eUJ 9INJE YHM JUdled pue uoISsa1b0id JO 91e1 SSISSY 0| Buluiwilap Jo bulkyiuap)

‘A|950J2 uodUNY [PUSI PUE WNISSeIOd SIY MOJ||04 O} ‘JUBWeaJ} JO ‘SUoebISaAUL suoled||dwod

suejd uenisAyd sy uoisuspadAy Joy Jonqgiyul swAzus builBAUOD Jnsoubelp ‘sisoubelp sy yim Juswiealy Jo dnisoubelp

ooL)sL (L)1 616l (509 -UISU10IBUE UB UO PIMIELS SI dN|IR) [PUSJ DIUOIYD UM 1USlied paiedosse suoled|dwod Ajusp| ‘6 BuluiwiIap Jo bulkyiuap)
‘9seas|p A1apie A1euoiod se yans saseasip

JejndseA Jo JuswdolaAsp ay3 03 3INGLIU0D AeW YdIYM [0123S3|0Yd S1010e}

ooL)slL (1) (88) 1z (s2)9 yb1y yum Jaxows e buiaq se palyiauapl si uoisualadAy Yum juaned 'S10108} Sl d|gelHpow A{Iusap] '8 S buluiwialap 1o bulAyiuap)
‘PaJBPISUOD BUIA] ||13S SI SIHIPIEDOPUS SNOI1IRUI

Jo Aujigissod sy uoienbinbal [esiw 219AsS 0} AlepuodSs ain|ie} asned

13y 9A1Sabuod yum pasoubelp st jusiied syl ‘suoiebiisaaul ‘(s)asned buiApspun yum Bulhjispun pue sisoubeip

(ooL)slL (L v (00lL) ¥z (£€)8 JO s3nsal pue ‘wexs [edishyd ‘Aioisiy sy3 buimsinai uj sisoubelp Aj31| 150w sulwi1eq /L Buluiwislsp Jo bulkyiuap)

(uonebnssaul)

"DWOIPUAS dniom dnsoubelp Joy

euinba epned 1no 3|nJ 01 PaJaP.O S [Y|Al Uy "dduauljuodul pue saAneulsyfe [erualod

(€6) 71 (€€) g (52)8L  (09) 7L SOIHUIRIIXD JI9MO| SIY Ul SSSUMBIM MBU YHM SIuasald jusned 'suonebIsaAul dIsoubeIp 103195 9 Buluiwilap 4o bulAyusp)

(pa9Iq
|eunsajulonseb e peH ¢1a1p uiroid-ybiy e bunes usag ¢asojnide)
Siy paddois juaned sy} SeH "9SeasIp JSAI J1IUOIYD JO punolbdeq ‘(S)wa)goad usaInd 3y} (s)ueydpaid
(€6) ¥71 02 € (88) 1z W9 €l e uo Ayredojeydsdus dieday ainde yum syuasald jusied 01 5196611 Jo syueydidaid Apuspl °g Buluiwilsp 1o bulkyiuap)

"95easIp
1ssod U1 INOge SI9PUOM OS[e 3 ‘Wexs Uo
eaH ‘sisoubelp aAijeulal|e ue se ewasAydwa

1ieay Jejnajea jo Ay
Jnuunw 1eay e b

noge .&mbc.o\s uepisAyd siy ‘A1oisiy ayi buryey uj “ewspa ‘(s)asned buiApspun  sasoubeip aaneulsye [errusiod

(€6) ¥l (€9) g (96) €7 (8€) 6 Areuowind jo aansabbns Ajybiy A101s e yum syuasald juaiied pue sasoubelp aAljeUIY e J9PISUOD) Y Buluiwilap 1o bulkyiuap)

sisoubeiq
‘uonoe 1uabin saiinbal ainssald poojq ay3 1ey sisebbns uepisAyd “('0312 ‘sbuiputy

9yl "G71/07Z 40 ainssaid poojq e spulj uepisAyd sy uted diy pa1adxaun ‘saipdadsiad jusied) Ayjigess yusied “Aousbin

(€6) ¥l (€9) g (00l) vz (zw) ol J1uoIYd Jo dn-moj|oy4 Joj uepisAyd Ajiwey siy 03 syuasaud Jualed JUBUISSSSe UO paseq azijouday '€ BuluiwiIap Jo bulAyiuap)
‘elwaJl1euodAy aney o3 punoy (19 ‘uonsanb |eliayal ‘dusild

SI 9ys ‘21043q Aep sy} suop 3J0M Poo|q UQ "UOIIPUOD PIOJAYY juaned “Ayjigels Aousbin ‘paiynuspl J91UNOdUS 8y} 10} epuabe

ooL)sL (Lov 96)€7 (86 J3Y 40 dn-mo||0} BUIINOJ 10} J01D0P Ajiwuey Jay O} Spuasaid juaied S9NSS| UO Paseq) SalHIoLd SS9ssy 7 ue buiuiwilap 10 bulAyiauap)

‘S|9A9] POO|Q PRIBAJ|D SIY INOCE PALLIOM SI pUB ULIBJIeM
uo sijuaned ay] “elwaue d13A>0dIW paziubodalun Ajsnoiaaid e pue (s)w|qold sade
oolL)sL (g€)g 96) € (60 L eluownaud a|qissod e 10} woold Aousbiswa ay} Ul USSS SI Judited 'S9NssI aA1De Apiuspl || Buluiwilap 4o bulkyuspl

J931unodud ay) bujwely

0102 ‘Apnis uoilepijen e Jo spunoy o] woud 3si] euld 3y} ulyjsel Buiuoseay yoe3 Buipnpuj jo jerosddy ,syuapuodsay
Aaning pue sajdwexg jesiul)d Y sisjunodug jesiul) bulng sysel buiuoseay ,suenisAyd jo sisi] [eulq pue jeniu]

| Xipuaddy

395

Academic Medicine, Vol. 88, No. 3 / March 2013



Research Report

(sanunuo) xipuaddy)

‘s919qelp g 9dA} 19suo
-M3U UlIM pasoubelp SI 8y Usym 101ednpa salagelp ayi 0} palisjal
UB]SISPUN PUWI| YLM ‘S4IM SIY pue Jualled

“palelul suonnedaid 19e1U0D YHm Woos a1eald
e Ul pade|d s ays "uoneIpAyal 10} Se [|9m Se UoNda4Ul 3y} 183l 0}
PRHWPE SI BAYIEIP S|DIHIP WINIPLISOP pawnsald Yim Juaiied

‘Ajlep aouo Jsy 99s 0} 9|ge aq Ajuo

pINOM Wea) Buisinu aied awoy ay} pue ‘UMol Ul Ajluie) ou sey pue

SUO|e SAAI| BYS “dWoYy 1uas bulaq Jo pealsul [eudsoy 0} parHwpe

(ooL)sL (0o 6L 61 (ElL)€E SI AJljiqow auljeseq Jood pue siin|[@> 63]-18MO| Y1IM Jusiied

"paJapISuUOD ale suoledIpaw
uted d1uoJyd o asn pue ‘Adessyioishyd ‘Aisbins jo suod pue
sold ay] "siy1roa1so pue uled aauy buiplebas uepisAyd
Ajiwiey siy buiaas si swsjqoud [edipaw ajdinuwl Ym usned

"SJ110Ig1IUR AU} JO / pue € shep uo [9A9] poojq dn-moj|o4 e 1o}
abuelIe 0} pue ULIBJIBAM 3Y} Y 12I3IUI 0} A[9¥1| SS3] d1olqiue ue
(00L)SL (1)1 e/ e/ 9S00V 0} apeW SI UOISPA "UllejeM Uo eluownaud yim juaied

‘auoloejouollds 10U INq J9320|q-e13q e ppe

0} 9peW S UOISIDAQ JoMgIyul dWAZUS BuIlBAUOI-UISUSI0IBUE 3SOP
-MOJ| B UO winissejod pajeas|s aulllaploq Ajpusisisiad yim ainjies
[URJ DIUOIYD pue ‘swordwAs UOIRIDOSSY 1IBaH JOA MAN [I| SSepd
"9, 07 4O UOIDel} UOMI3[3 Ue ‘ainjie) 1eay aAllsabuod Yum juaied

‘paJapIsuod si siebns siy

Jo Buppayd swoy-ul Jejnbas ainbai you ssop pue ejwadAbodAy

asned 01 A|2Y1| ss9| S 1ey3 bnip e yum bunJeys ‘yuswiiedwl

(ool st ()1 (€8) 0z (€€)8 [ensiA sey pue auoje saAl| oym salagelp z adAl yum jusned e u

“(Bulpuelsiapun Jo s|aA3|

,Saljluley 19y} pue ,siuaned Junodde ol
Buryel) Ajiwey pue juaiied Joj yoeoidde
BuIlasuNod pue UoEINPS 1939135 "6

‘(peadds Ayunwiwod

pue ‘suonedidwod ‘ssned bulAjspun
‘swoidwAs ‘aousping/saullapinb |eatuld
‘a1ed 4O s|eob Junodde ojul burel)
suejd yuswabeuew ysijgeisi ‘gl

"S9DI0YD JuswWsbeuew

10 d13soubelp uo (sjeuolissajoldeliul
pue -1ajul pue ‘Ajunwwod ‘jeydsoy
'9D14J0) S824N0S3I 3|ge|leAe JO
suonedldul 8y} JapIsuo) /|

‘(s9dualaaud
juaied junodde ojul bulyey) suondo
1UaWieal} aAjeulaYe YbIapA ‘9|

"S3SSAU||I PICIOWOD UO Juswabeuew
4O S35U3NDASUOD BY} JAPISUOD) G|

"Juswabeurw UO $assaU
pIgIoWod 4O }oedwl 3y} JapIsuod 17|

‘Juswsabeuew pue 1xa1uod |eosoydAsd
uaam1aq Aejdiarul ayy aJojdx3 "€

(uoneanow

pue uollewloyul) Ajiwey pue
juaiied Joy Abaje.is uonednps
Buluiwislap 1o bulkiuspl

(peauds

Alunwwiod ‘suonedidwod
‘asned bulAjspun
‘swoldwAs buipiebau) sued
1uswabeuew a1eudoidde
Buiuiwi1ap 10 bulkyiusp)

(Auunwwod pue ‘jeudsoy
'921440) AYljIgE|IBAR 32IN0S3I
Buiuiwi1ap 10 bulkyiusp)

(S9210Yd PauLIO)Ul) SAILUIRY(E
Buluiwialap 1o bulkjiuspl

e/u

Juswabeuew
uo 1oedwi S} puUB 1X21U0d
Buiuiwi1ap 10 bulAyiuap)

"A|uO Sainseaw aied aailel|jed pue 1LoJWod
21| pjnom Ajiwey ‘saysim passaldxe Ajsnoiaaid siy yum buidasy
U] "enuswsap abe)s-pus a19Ass sey os|e ‘ainioed) dibojoyred

“(buipueisiapun
pue ‘saaidadsiad ‘sadualageld jusied
1unodde Ojul burel ‘aind o sisouboud

Bursyje ‘uonduny buiroidwi ‘sworduAs

sisouboud
Bulisye pue swoydwAs
Buneasy 1o} sjeob pue sanold

(€e)vL  (€1)¢C (88) 1z (529 e buisned auoq 01 d1jeIselsw 4adued a1eysold yum juaiied Buiyesiy) aied Jo sjeob ysijgeis3 "z| Buluiwislap 40 bulAuspl
j1uswabeue
‘9duapuadapul Jay 4O SSO| BY1 YLM
Huidod awi piey e buiaey si ays Ajpuspuadapul aAl| 03 3|ge Jabuo) ‘JUsW1eal} Jo SUORIPUOD edw
ou SI dys suoneywi| [edisAyd pue uied JO UOIBUIGUIOD B JO 9SNedag [E2IPSW JUSLIND 3y} JO $9dUaNbIsuod [eosoydAsd pue [edishyd
(oolL)sL (1) ez (88) 1Z (£1)€ “JUSWISA|OAUI JUIO[I}NW puUe SIHYLIe PIO}ewNay) Y Judiied |eosoydAsd pue |edisAyd aiojdx3 " | Buiuiwzlep J0 BulAyusp)

panuiuo) ‘| xipuaddy

Academic Medicine, Vol. 88, No. 3/ March 2013

396



Research Report

., "UBLILIM se sk, pue , Buipiom aAeUIdYe YHM $9A, Ui0g JO sasuodsal AaaIns sapnpul sak [e10] "001—£6 = abuel ‘v = dS ‘8'96 = UBIIA ¢
"ge-0=abuel || =S 'Syl = UBS ;

L USLILIM Se sak,, pue , Buipiom aaieuld}je Yum sk, y1og Jo sasuodsal Aanins sapnpul sak [e10] "001-0G = dbuel ‘7| = gS ‘€768 = UBIIA ,
"pG-8 = abuel ‘p| = (QS) UONLIASP PIBPUELS '£'97 = UBBIA «

‘BuPuIY} JUBLIND SIY UO dABY
Aew 1ey3 1pedwi 8y} pue UoI3SSIp J11loe Ue aziubodal 0} pajie}
AjpUS231 3y 1eY1 108} SU1 O] SAIISUSS SI PUB UOIDIRLUI [BIPIED0AW ‘buluoseas aduanjul Aew 1eyy saselq
e/u e/u e/u e/u pawnsaid e yum juaized e buieas si uepisAyd woos Adusbisws uy [euosiad pue aAIUBOD J9PISUOD 177 e/u

‘uLlidse yiim aseas|p Jejndsenolp.ed o uonuanald Aewld
Huioddns aduapIAS dY3 0} Se Pasiel S UoIISaNY Il dY3 Ul Udas ‘uejd buiuies| jeuostad ysijgeiss
e/u e/u e/u e/u SI suonedduwod ou pue se1agelp 7 9dAl yum jusied p|o-ieak-Gy pue sdeb abpajmouy| Aausp| "€z e/u

:o_uuw_mw._-:wm.

FENETNEIIETEY]
9y} uo pa1dod si uepisAyd Ajiwey SIH “papnpul aJe suolebiissAul

£33 4O SYNS3J J91II)| [BlJa43) BY1 O UOIMPPE. Ul "uepIsAyd WOoOos  "UOIRIUSWNIOP 3y} BAI9RI PINOYS OYM ABa1eJ1s uoieIUBWINDOP

(o)L (L)1 09)zL 8T fousbisws ayy Ag d1uld Abojoinau usbin sy3 0} paLIyal S| JUSIed pUE JUSWNJOP 0} }BYM dUIWIRIdq 7Z Buluiwislsp Jo bulkyiuap)

“399M 2U0 10} pabuedse s| Juswiuiodde dn-mojjo} v Jeadde
Aay3 1 wool Aousbiawa ayy 03 0b 03 wiy pes| pjnoys swoirdwAs ‘(P9|PUBY 9] ||IM S} NS31/SUOIEDIISIAUL
UDIYM U0 pPajasunod osje si aH iUl Abojoissrusoiseb juabin sy Buipusad moy ‘Aousbin unodxde sa1baresns
yum pabuelle s UORLLNSUOD  uepishyd Ajiwey siy Aq Uas si ojul Buiey) sa16a1eJis uoleynsuod uoneyNsuod pue dn-mojjo}
(ooL)sL ()1 (96) €7 (1) € eaylielp Apoo|q JUSHIWISIUI MBU Yl Juaiied plo-1esh-ani-Auam| pue dn-mo||o} sulwsleq ‘L7 Buruiwislsp 1o bulkyiuap)

‘Aep yoes sjjid Jay axey
0} paJaCUIBWAI Sey ays 1Byl 3Payd-ajgnop pinod ay ey} seaibe sjeuolssajoidiaul
os|e ays ‘uonsabbns s,uos sy 1y “|nydjay ag pjnom a319s0p ||id e ul pue -eijul pue ‘Ajiwey ‘yusied
uondudsald Apyaam uay dn axew Aoewseyd syy buiney iey sealbe ‘Ajlwey pue 1uaied 10} S3]0J dAI}RIOCR||0D
(€6)vL (00 (s2)8l (G2)9 suonedIpaw Jay axel 0} s3abuoy Apusnbaiy oym juaned Apsp|3 10} 3|04 BAI1RIOQE||0d 3J0|dXT 0T Buluiwisiap Jo bulkyiusp

+(%) "ou (%)  x(%) "ou ajdwexa [ed1ul]d
‘Buipiom ‘ou ‘Buipiom

anneusdyje ‘sak aAIeuUId} e

Y3IM SSA Ie3oL  Y3Im S9A

(sL = u) (bz = u) syjse} buiuosead Jo 3si
sjuapuodsaa sjuapuodsaa
puUnNo.I-puoddS puno.-jsiid4

panunuo) ‘| xipuaddy

397

Academic Medicine, Vol. 88, No. 3/ March 2013



