INFORMATION TECHNOLOGY IN THE EMERGENCY ROOM &
THE ROLE OF MINDFULNESS

by

ALLEN J. CURRERI

Submitted in partial fulfillment of the requirements for the degree of

Doctor of Philosophy

Weatherhead School of Management

Designing Sustainable Systems

CASE WESTERN RESERVE UNIVERISTY

May, 2017



CASE WESTERN RESERVE UNIVERSITY
SCHOOL OF GRADUATE STUDIES

We hereby approve the thesis/dissertation of
Allen J. Curreri

candidate for the degree of Doctor of Philosophy*

Committee Chair
Kalle Lyytinen, Ph.D., Case Western Reserve University
Committee Member
Ritu Agarwal, Ph.D., University of Maryland
Committee Member
David Aron, MD., Case Western Reserve University
Committee Member

Richard BolandJr.,Ph.D., Case Western Reserve University

Date of Defense

January 192017

*We also certify that written approval has been obtained

for any proprietary material contained thare



© Allen J. Curreri, 2017

All rights reserved.



Dedication

| dedicate my dissertatido my family for their unconditional support and
guidance. My parents, in particuldgseph Curreri and Maureen Halkt an early
example of discipline, hard work, determination, education, kindness and personal
growth. It is this foundation that set my course for continued learning and intellectual
curiosity. Theirwords of encouragemetd make a positive impact irverything | do
will forever be an influence my life. | acknowledge with pridey, sister Melissa
CurrertLevesquewho has been an extraordinary influence in my life. | watched her
indomitable spirit and distinction as she moved up the ranks to a Mdfa WS Air
Force. Melissa reminds me every day that hard work and compassion are tenants to an
extraordinary life of pride and service to others.

This experience would have been impossible without the brilliant, selfless
members of this cohort that shared this journey with me. | grew academically and became
a scholar, but we all grew together as individualsatned every day from their
experience, virtuosity and personal kindness. Their strong commitment to camaraderie

continually reminds me that we are all stronger together.



Table of Contents

S o B 1= o =SSP PPPPRRRPPPPPPPPPPPP viii
LIST Of FIQUIES.....eeeiiiiiiie ettt ettt et e e e e e e e e e e e mn e IX
ADSTIACT . ... e e e e e e Xi
Chapter 1: Introduction and OVEIVIEW. ...........uuuruuuiiiiieeeeeeiriiiiisa e e e e e e e e e e s enasreaaaeeeeas 1
Chapter 2: LIterature REVIEW..........uviiiiiiiiiee et eeee e 5
Emergency Physician Performance...............uoiiiiiieceiieiiiiiiiieee e eeeee s 5
General PerformManCe..........ouuuiiiiiiiiii e 5.
Clinical Decision Making PerformancCe............ccoouuiiiiiiiieemiiiieeeeeeee e 7
Decision Theory and Clinical Decision MakKing..............cccccvuvimmmnnnnniiiiiennnnne. 8.
Classical Decision Theory and Clinical Decision Analysis................coovvviea! 9
Intuitive DecCISION MaKING.........cuviiiiiiiiiiiiii i 15
DUBHFPTOCESS TNEOILY ...uuiiiiiiiiiiiiiiii ittt 16
Reliable Performance: Routine and NlRoutine Behaviors............cc.ceevvvviiieineee. 18
MINATUINESS. ...ttt e e e e e eneere s e e e e e e e e e e e e e e e e e eeetnnneeeeeeeeeeees 21
MINATUINESS TNEOIY ...t e e e 21
Empirical Research on Mindfulness in Clinical Settings..............cccccoeieee.. 26
Empirical Research on Mindfulness and Information Technalagy.............. 28
Information Technology inthe ER..........ooooiiiiiiie e 30
Clinical Decision SUpPpPOrt SYStEMS........cceeeeiiiiiiiiiieeee e 33
Clinical IT and ReStIHCHVENESS. .. .uuuiiiiiiiiiiiiee e eeee e 37
SUMIMIBIY .ttt ettt s n e e e e e e e e e emne e nn e e e e e e e e e 38
Chapter 3: Research Questions and DeSIGN.............uuuueiiicccrereeiiiiiiiiie e e 40
RESEAICN PII0OSE... ..ot e e e e e e aneen s 40
Research QUESHIONS...........ccevvviiiiiiiimcre e emrennnnnnn e e e eeeeeneeennnnn AL
RESEAICN BSIQN.....eiiiiiiiiiiie et eeee e —————— 42
Qualitative StudY DESIQN..........ooiieeeeeieeei e 46
Quantitative Study DeSIgN.........coooiiiiiiieeee e a7
Mixed-Method Study DeSig..........ccuvviiiiiiiiiiiemceeiie e vieeme i . A8
Chapter 4: Multifaceted Decision making Among Emergency physicians........... 49
D13 T | o TR ROPPPPPY 1)
SaAMP. et rn—e e aaaaaa 50
D= 1 W @0 ]| [=Tox i o] o O PP PRPPPTTRSRPRTPPN 51



DatA ANAIYSIS. .. euuteiiiiiie e eeees et e et r——— e e e e e e —————————_ 52

RESUIES. .t re et e et eee e rerrnaana 54
Finding 1: All (37 of 37) participants reported instances in which they
experienced intuitions or gut feelings about particulaiadircases................ 56
Finding 2A: 0 out of 22 respondents aged 33 or younger reported reflecting
on patient loss of life after Work..............ovvvveiiiicec e, 62
Finding 2B: 13 out of 15 more experienced respondents reported reflecting
on patient loss of life after Work...............ovvveeiiiiceec e, 64
Finding 3: 24 out of 37 respondents mentioned desp thrombosis or
mesenterievein thrombosis in narratives regarding{gaving decisions......... 65

DISCUSSION. ...ttt ettt et e ettt ettt et e e e e e e e e e e e s st e e e e e e e e e e e e e s s e s s s ssmnne e e e e s s e annnnes 67
Intuitive versus Rational Decision MaKing............cccccoviiiiicce 67
Transition t0 MINAfUINESS..........ooiiiiiieeeee s 69

Limitations and Future Research..........cccccccceiiiiiccceeeseeeeen e 0

Chapter 5: A Model of Information Technology, Mindfulness, and Physician
Performance in EMergency ROOMIS..........uuuiiiiiiii i eeeen e 72

Theory Review antHypotheSesS............ovvvviiiiiiiiiieeiiees e eeeninn e 2
Physician Performance, Information Technology, and Mindfulness........... 12
The Effect of Organizational and Individual Factors.............cccceeeevvieeeeennn. 77
Hypothesis DevelopmEeNLt.........ccoooi oo iiiiiiieeee e 78

D13 o | o PSP 82
Construct Definition and Operationalization..............cccuuvvvvieeeriiiiiiiiennee. 83
Instrument DeVEIOPMENL.............oooiiiiiieeee e 85

ST= 10 ] o] = PP PP PP PP PPPPPPPPTPPPPP 85

D= 1= W @] |[=Tox 1o o 1RSSR 87

Data ANAIYSIS. ...uuiiiiiii i e ——————————— 87
Data Cleanin@nd Multivariate ASSUMPLIONS..........ccccvvviiiiiiieeeiiieeeee 87
Measurement MOUEL...........iiiiiee e 89
SHUCTUIAl MOUEL.....eeiiiiiiiiiiiiiie e e 91

RESUIES. .ttt ee e e e e e e e e e et —————aeeeeeeearnnnnnna 91

3o U 7] o) o 94

Limitations and Future RESEArCh.............ciiiiiii e 97

Chapter 6: The Role of Mindfulness in Clinical Decision Support Use and
Emergency Physician Performance.............coiiiiiiieeeeciiic e eeeee e 98
D1 SE] (0| O S UPPPPOTRUPPPPRTN 98



(D= 1= W @] |[=Tox 1[0 o 1RSSR 105
Data ANAIYSS.....eeiiiiiiieee e eeeee et —e et e rnnnnn 108
Reliability and Validity.............uiiiiiiiii e eeeveeer e e 111
0o [T 0T I TP PSP PP PPPPPPP 111
How Do Emergency Physicians use CDSS, and What are Their Levels of
MINATUINESS 2. 111
How Do Emergency Physiciansd Mindfulnes
Use, and What Is the Role of Mindfulness In Their Performance?........... 121
[ o U751 o] o U 133
Limitations, Implications, and Future Research............cc.ovvvviicccniiiiiiiiiinnnnns 135
Chapter 7: Discussion, Limitations, Implications, and Conclusion...................... 138
Summary and DISCUSSIQN.......uuuuuiiiiiiiiiiii ettt rmmme e 138
[T T =0 ) 1SS PPPPPRN 144
Contributions to Knowledge inthe Field..............cccoooiiiiieeecce e 145
Recommendations fOr PracCliCe...........uuuuuuiuiiiiieeeeiiiiiiiese e erenan s 148
(©0] 1] 11153 (0] o 148
Appendix A: Qualitative Study Interview ProtoCol..............coeeeeviivieeeiiiieieeeeeeee 150
Appendix B: Quantitative Study Measurement Model...........cccooeeiiiiiceciiceneennn. 153
Appendix C: Mindfulness Attention Awareness Scale...........cccccovvvviemmrinieeneennnns 155
Appendix D: MixedMethod Study Phase 1 Interview Protacol...............cccccunnee. 156
Appendix E: MixedMethod Study Phase 2 Inteew Protocol.................cvvvvnnnneee. 159
] (=] (=] [0 = 162

Vii



List of Tables

Table 1. Factors Influencing Emergency Physician Performance....................ce.... 6
Table 2. Participant DemographiCs............uuuuiuiiiiicreeeeeiiiers e 46
Table 3. Qualitative Research Participant Demographics...........ccccovvvvieeeneeeeeeen, 51
Table 4. Frequemnes of ThematiC COUES..........cceeeeiiiiiiiiiiinnn e 54
Table 5. Evidence for Findings by Participant..............cccooovvieeeeiiii s 55
Table 6. Mindfulness, IT Features, and Organizational Factars.................ccccce.... 78
Table 7. Sample CharaCteriStiCS. .......uu i et 86
Table 8. Construct Validity and Reliability..................ouviiiiieemiiiiiii e 90
Table 9. Direct Effects RESULLS..........ccoooiiiiiiiiieeeniiiiireeeeee e e e e 94
Table 10. Mediation RESUILS..........ccoiiiiiiiieiiieeee e 94
Table 11. PArtiCIPANES. ........uuuiiiiiiiiiiieiieeeiiiiee ettt emmr e e e e e e e e nne s 106
Table 12. MixeeMethod Phase 1 Interview Results in Aggregate........................ 112
Table 13. MixeedMethod Phase Ihterview Results by Participant......................... 113
Table 14. Highand LowMindfulness PartiCipants.................eeevviiiieeeiiiiinieieneennnns. 120
Table 15. Phas&wo Participants, Performance SCOres..............evvvvvvviimeeeeeennnnns 121

viii



List of Figures

Figure 1. Sample Clinical Decision Analysis Decision Tree.............cccccvvimeereennnns 11
Figure 2. SaAmple CDSS SCIrEENS ... .ciiiii it e e eeiieeeeeie ettt enee e e e e e e aeeeaneans 36
Figure 3. Integrative Research Model..........ccccoeoiiiiicceciiiiiii e eeeeeevvvvieeeeee . 45
Figure 4. Quantitative Research Model............cooooiiiiiieee e a7
Figure 5. Qualitative Research Coding ReSULLS...........cceeiiiiiiiiccciiciiiei e 53
Figure 6. Quote Tree for FINAING 1A ... 56
Figure 7. Quote Tree for FINAiNg 1B........ccoooiiiiiiiieeee e 59
Figure 8. Quote Tree for FINAING 2A.....ccoo oo 63
Figure 9. Quote Tree for FINAiNg 2B..........ccooiiiiiiiiieeee e 64
Figure 10. Quote Tree for FINGIMBI.......ccccuvrrrirrieiieieieeeeiieeiee et erme e 66
Figure 11. Quantitative Research Model..............iiiiemiii 79
Figure 12. Finabtatistical MOdEL...............oooviiiiiiiiee e 92
Figure 13. Conceptual Framework and Study Design.............ooooviiiicceeeeeeeeeeeene 100

Figure 14. Scatterplot of Years of Experience and MAAS Score with Trend.Lin&07
Figure 15. Scatterplot of Performance Score and MAAS Score with Trend Lingl22
Figure B1. Final CFA MOEL........ooooiiii e 154



Acknowledgements

Most importantly| wish to thank my committee membgeBy. David Aron, Dr.
Richard Boland and Dr. Ritu Agarwal for agreeing to serve on my comraittbeho
wereexceptionallygeneroudy sharing their experience, knowledge ént all the
while, encouraging me every step of the way. A special thankoyDu. Kalle Lyytinen,
my committeeChairme nt or , academi c geountlesshoarsal f ri end.
thoughtful directioninspiraton, and intellectual prowess was my ongoing guide. | knew
that under his tutelage my research and academic growth would have an impact. Thank
you for yourpatience throughouhis processl am proud that my Lyytinen number is
one.Finally, the foundatiomf this program and in turn, all our experiences would not
have been seamless without the care and attentidaafyn Chorman, Sue Nartkeand
Shelley Muchnikki Their support has been instrumentat¢éeh student in the program.

This dissertation wodl not be possible without you.



Information Technology in the Emergency Rooms:
The Role of Mindfulness

Abstract

by

ALLEN J. CURRERI

Split-second decisi@in emergency departmerafien have lifeor-death consequences

for patientsYet researchers are just beginning to understand the complexities of clinical
decision making irrmergency medical settings, whénaditional, rulebased models are
provingofteninadequate. Meanwhile, hospitals are under increased pressure to cut costs
while continuing to improve quality and safety of care and comply with new regulations.
One way hospitals have responded to this pressure is by rapidly adopting healthcare
information technology (HIT) systems, especially fhésed clinical decision support
sydems (CDSSs). By understanding what factors influence how physicians use HIT to
reliably arrive at the correct diagnosis and treatment decisions, management can
implement programs that improve the practice of emergency medicine. This sequence of
threestudes expl ores the role of mi-sugported ne s s
decision making. The first study qualitatively explores decision making among
emergency physicians and finds that experienced physicians do not rely-basete

decision strategs, insteathey employintuitive reasoning supported by mindful

awareness of clinical contexts. The second study quantitatively tests a model of the
relationship between HIT and emergency physician performance as mediated by

Xi



mindfulness. Results reveabtimindfulness dampens a negative relationship between

HIT use and performance, regardless of HIT characteristics. Finally, the third study
sharpens the focus on mindfulness through aghase, embedded mix@dethod design
exploring the role of mindfulnesingeneratingpatterns of CDSS use. Findings reveal a
significant positive correlation between mindfulness and performance. Results also show
that more mindful physicians are open to change and may use CDSSs for confirmation
only, rather than for initiadliagnosis and treatment information. Overall, results reveal
several important research directions and recommendations for healthcare management.
It is clear that mindfulness has beneficial effects on physician performance, particularly
in environments diracterized by high HIT use. Magers should invest in trainiragd
interventions designed to improrendfulness in ER physiciansh&y shouldalso

implement HIT use policies that allow physicians to use decision support tools in a
supportive role. Theséindings shouldoe of interest to HIT designers, who are advised to

focus on designing tools that support, rather than hinder, user mindfulness.

Keywords: healthcare information technology; clinical decision support; emergency

medicine; clinical decisiomaking; mindfulness; situational awareness
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CHAPTER 1: INTRODUCTION AND OVERVIEW

Technol ogy today is so accurate that o
incorrectly.(Study 1, participant, 37F)

Th e r e 0 of science imnhedicine, but it is primarily still more of an art than

science. All the science does is it informs and influences the art. When it comes
down to it, i1itdéds still a patient, a pe
the textbookqStudy 1, participant 9F)

| make sure | spend more time engaged with the patient and not my paperwork. In

fact, since you brought mindfulness to
depend on themT toolg as much. | will use them to verify myprocase d t hat 6
it Il wonot | ook at it first now. This

a regular basis. | feel more empowergstudy 3, participant 17)

In the United States, an emergency room physician is a doctor specially trained to
focus on he immediate decision making and action necessary to prevent death or further
disability (Coget & Keller, 201Q)In the prehospital setting, emergency physicians direct
emergency nmdical technicians, and physicians themselves provide medical care inside
theemergency departmenthe emergency physician provides immediate recognition,
evaluation, care, stabilization, and disposition of a generally diversified population of
adult and pdiatric patients in response to acute illness and if{Coget & Keller, 201Q)
Emergency departments differ significantly from other medical service settings in several
ways: wheeas physicians in heemergency settings have extended time to consult with
patients, access records and other information resources, and seek assistance from peers,
ER physicians rarely have time for such luxuries.

For exampleCoget and Keller (201G¥ported a case study of an experienced
emergency physician, Dr. Gene Keller. In one episode, Dr. Keller treated a man who
complained of severe chest pain and had a rakhistory consistent with heart attack.

However, based on his experience, the doc

n

r
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symptoms differed slightly from typical descriptions of heart attack pain. The authors
described the physiciands dil emma:
His intuition alerts him to the possibility that the patient may have a dissecting
aneurysm. If indeed the patient suffers from a dissecting aneurysm and is directed
to the Cath lab for treatment of a heart attack, he will probably die. However, if he

is nd treated for a heart attack within 90 min of the initial symptoms, he will
suffer irreparable cardiac damage, and possibly die, in the process. (p. 58)

How does Dr. Keller decide whether to treat his patient for an aneurysm or a heart attack?
Faced with gch difficult situations, how demergencyhysicians like Dr. Keller make
the correct decisions quickly enough to save patients?

Understanding the decisionaking process used by emergency room physicians
is important because spiecondER decisiors often have lifeor-death consequences for
patients Researchers are just beginning to understand the complexities of clinical
decision making in emergency room setti{i@sget & Keller, ®10) Traditional, rule
based views of clinicadecision makinglo not preciselyreflegt ndi vi dual sd | i v e
experiencegCoget, 2004; DjulbegovjdHozo, Beckstead, Tsalatsanis, & Pauker, 2012)
From a management perspective, this topic is of crucial importance, because quality
assurance programs need to account for the realities physicians face in treating patients
with emergent conditions. Hosgls are under increased pressure to cut costs while
continuing to improve quality and safety of care and comply with new regul§@amns
DiGioia, Wagner, & Saef, 2013By understanding ho@mergencyhysicians quickly
and reliably arrive at the correct diagnosis and treatment decisions, management can
implement key performance initiatives and quality assuraragrams that improve the

practice of emergency medicine.



IT-based clinical decision support systems (CD&8s)ncreasingly appearing in
emergency departments as tools to reduce costs, increase performance, enhance decision
making, and save timgarr et al., 2013; Dinh & Chu, 2006; Tsang, 201B)based
CDSSsr ange from mobile Aapplicationso design
modules thatan be integrated with medical records to ensure treatments are consistent
with patientsdé medical hi stories. The pres
class of I T tool, since it has the potenti
their performanceSome such tools have been found to be effective in emergency
department settings to assess patient risk and determine treatment pfétodetson et
al., 2014; Barrett et al., 2015; Watts, Fountain, Reith, & Herbison, 2008]jttle
research has examined the effechealthcare information technology (HITi3e on
physic ansd® performance and de.dnfat omenimporsakti ng st
review showed thatf 100 related studies, only 5 revealed improved outcomes from IT
use in emergency departments, and none of these entailed improvements in overall
mortaity (Garg et al., 2005)

Reliable performance is typically studied in either in terms of automatic routines
that produce desired results, such as diagnostic algorithms, or in terms of mindfulness, a
nonrautomatic approach solving problems that is characterized by highly context
dependent cognitiofLanger, 1997; Spender, 1988utler and Gray (200&rgued that
these two approaches to reliable performance are not mutually exclesearch also
suggests that physiciansd performance in e
individual, organizational,ra systemic factor@NVenghofer, Williams, & Klass, 2009)

Among individual factor s, physiciansdé | eve

3



positively correlate with improved perform

ability to communicate effectively with patier{Beach et al., 2013¥hile reducing
diagnostic errorgSibinga & Wu, 201Q)

The purpose of this researchaseixplore howemergencyhysicianause
information technology, especially CDSSs, to make correct diagnosis and treatment
decisions. Given theurrentequivocal findings on the effectivenessHif, there is an
urgent need to understand ihgact ofenvironmental conditions and persal
characteristics that lead betteturrs on HIT investment in the form afmproved
physician performancd.he proposedequence of three studig®refore needs to start
with examining the multifaceted nature of physicianigsien making; then, the research
subject will be abouthe role of mindfulness in HIT. Finally, | focspecificallyon use
patterns around CDSSs to determoev mndfulness alterp hy si c i athesed us e
increasinglytools.

The remainder of this disdation is organizeds follows.Chapter 2 contains a
review of research and theoretical literature related to the research topic. This literature
review is organized according to the concepts that form the theoretical framework for the
present researchapter3 formulatesthe research questions amatlines the general
researcldesign for all three studies. Chapter8 gresent in detailazh of the three
studies in thesequence. Finally, Chapter 7 contdims concluding discussion and notes

limitationsand practical implications of the findings

of



CHAPTER 2: LITERATURE REVIEW

This chapter contains a review of theoretical and empirical literature related to the
research topic, IT use in health care, mindfulness, decision making performance, and
patient outcomes. We also introduce the concepts pertinent to the theoretical flamewo
of this research. First, | summarize research related to clinical decision making, focusing
on the multifaceted and complex nature of decision making in emergency medical
environments. Reliable performance and mindfulness literature is reviewed exthe n
two sections. Next, | review literature related to healthcare information technology,
which is central to all three studies, and restrictiveness, which is a key component of my
guantitative model (see Chapter 5). Following this | conduct a revietendtiire related
to clinical decision support systems (CDSSs), which form a particular class of HIT
technologies with some unique features. The final section synthesizes what we know
about the interactions among HIT, physician performance, and mindfdtoesa
clinical perspective.

Emergency Physician Performance
General Performance

Physician performance can be generally defineti@sl¢gree to which a
physician performs wellith regard to the outcome quality jphtient careand
communi@teswith patients or other professionatsitical for rendering the care. Recent
research suggests that physician performance is linked to several factors, including
organizational factors (e.g., type of clinic), systemic factors (e.g., availability of basic
diagnostidests), and individual, physician factors (e.g., certifications lf@¥gnhghofer

et al., 2009)Several studies have identified that personal and psychalatifferences

5



are also i mportant for expl ai (Michejetadar i ati o
2005) For exampleGirard and Hickam (199%pund thaemotions and attitudes among

resident physicians explained 48% of the variation in their clinical performance, where
depression was the strongest explanatory varidible present study takes this finding

into account by focusing on mindfulneasphysician attitude factor.

Severalother factors which have been studied in the past may influence the

relationship betweelT environment features and physician performaftese are

summarized in Table 1.

Table 1. Factors Influencing Emergency Physician Performance

Factor

Definition

Effect on
IT/performance

References

Occupational stress

Perceived stress fron
work-related causes

Increased stress
decreases physician
performance.

Adler, Werner, and
Korsch (1980);
Mitchell et al. (2005)

Risk tolerance

The degree to which
a physician is risk
seeking or risk
avoidant, compared
to the mean

Risk tolerance leads
to overuse of
diagnostic
technologies.

Andruchow, Raja,
Prevedello, Zane, an
Khorasani (2012);
Tubbs, Elrod, and
Flum (2006)

Years of medical
experience

How long a physiciar
has been practicing

More tenured
physicians may
perform better than
less tenured ones.

Sparrow and Davies
(1988); Van der
Vaart, Vastag, and
Wijngaard (2011)

Payfor-performance
availability

Whether a
physici ani{
workplace offers pay
pay-for-performance
incentives

Performance
incentives have been
linked to increased
performance.

Bruni, Nobilio, and
Ugolini (2009);
Rogers et al. (2015);
Torchiana et al.
(2013)

Extent of IT use at
the point of patient
care

How often physiciang
use IT tools during
patient consultation

Increased IT use may
distract physicians,
resulting in lower
performance

France et al. (2005);
Hunt et al. (2009)




In addition to the factors listed in Tablestholars have suggested that
mindfulness is crucial in situations where CDSSs are (Faahce et al., 2005)mplying
that more mindful users can be expected to make better use of CDSSs than those who are
less mindful.

Clinical Decision Making Performance

Effective clinical decisionsan be generally defined as those which lead to quality
of patient carewhich involves, not only accurate diagnosis and effective treatment, but
also communication. Recent research suggests that effectivalctiamsion making is
linked to several factors, including organizational factors (e.g., type of clinic,
performance incentives), systemic factors (e.g., availability of basic diagnostic tests), and
individual, physician factors (e.g., certifications hafl length of experienc€runi et
al., 2009; Rogers et al., 2015; Torchiana et al., 2013; Van der Vaart et al., 2011,
Wenghofer et al., 2009%everal studies have identified that personal and psychological
diff er ences are also i mportant for explainin
(Mitchell et al., 2005)For example(Girard & Hickam, 1991jound that emotionsral
attitudes among resident physicians explained 48% of the variation in their clinical
performance, where depression was the strongest explanatory variable. From a qualitative
perspective, the same is true. Clinicians have been found to view organizsttiociare
and support and psychological feelings of competence as important to effective clinical
decision making, in addition to traditional medical educatiémgbaghery, Salsali, &
Ahmadi, 2004; White, 2003) his research strongly supports the argument that classical,

rational decision theory is inadequate for understanding clinical decision making in the



real world, which involvesat just utilities and probabilities, but is influenced by a wide
range of other factors.

Nevertheless, programmed decision making procedures and routinized decision
support systems (such as technolbgged decision aids, described above) may also
improveclinical practice in some cases. One review found that, in 68% of clinical trials
of decision support tools, the systems improved clinical decision making effectiveness
(Kawamoto, Houlihan, Balas, & Lobach, 200Blot all decision support tools are created
equal. Timing, workflow, ease of use, user expertise, ecgipport restrictiveness, and
simplicity are all factors found to influence whether decision support systems lead to
more effective clinical decisior(&rnold, Collier, Leech, & Sutton, 2004; Arnold &

Sutton, 1998; Bates et al., 2003; Kawamoto et al., 20083 underscores the
importance of mindfulness at the organizational and policy levels; healthcare
organizations increasinginvest in such decision supports, and mindfulness at the
organizational level can therefore lead to more effective decision making among
clinicians, who may use decision supports mindle@sigince et al., 2005; Williams, Asi,
Raffenaud, Bagwell, & Zeini, 2015)

However, there is a gap in existing literatte&ated to how mindfulness and other
factors influence decision making, and how changes in decision making lead to behaviors
that translate to improved performance. Therefore, | turn to a discussion of literature on
decision theory in clinical settinggydusing on the link to performance.

Decision Theory andClinical Decision Making

In the previous section, | defined emergency physician performance and
summarized factors found to be related to performance. However, it is not yet known

8



how these factors iprove performance. This gap in the literature exists because
performance factors have been insufficiently discussed in the context of physician
decision making. Clinical and IT environments could influence how physicians make
diagnosis and treatment deoiss, and these decision behaviors could, in turn, affect
patient outcomes. Therefore, it is important to understand the clinical decision making
process. In this section, | review several competing theories of clinical decision making.

Classical Decision Tieory and Clinical Decision Analysis

Decision making is a process whereby
choices about (Genyetali20I3Classical dagisian ktheody, which
has roots in the fields of mathematics and economics, approaches decision making from
the perspective ofalues(or utility based on some concrete criterion) anabability. On
this model, individuals make decisions in accordance with their values (or the
values/utilities assigned by a governing organization or social norm) and given an
assessment of the probabilibat certain decisions will lead to outcomes consistent with
their valuegBross, 1953; Chernoff & Moses, 2012; Edwards, 1954; von Neumann &
Morgenstern, 1947)rhis view of decision making has been applied to many disciplines,
especially that of organizational and managerial decision making, where decision theory
has developed a firm footing. For example, accordintatos (1989)organizational
decision making is goalriven, and organizational leaders make decisions based on a
belief that their strategic choices will be sussfell to the degree required to achieve the
goal at which the decision is directed.
determine the goal, the | eaderoés deci si

achieving that goal. The process ofidieg goals, weighing options, assessing

Th
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probabilities, and selecting the optimal decision from among available choices is called
rational decision makingCoget & Keller, 2010; Doyle, 1999Although there are other
models of human decision making (a few of which are considered lates iessay), the
bulk of existing research on decision making focuses on the classical, rational model
(Bazerman & Moore, 2012; Simon, 1979; Tversky & Kahneman, 12@@) the classical
concepts serve as an important foundata understanding more recent developments

in decision theory.

Classical decision theory can be applie
making in clinical contexts. Alinical decisionis any decision that affects patient
treatmenivan der Velde, 2005)n some healthcare settings, such as surgery and
emergency medicine, clinical decisions have particularlly bigkes and may be
associated with greater levels of stress and uncertainty, representing one extreme of
decision making in generéCoget & Keller, 2010; Shepherd & Rudd, 2014)

The classical model of decision making has been applied to clinical decisions in
the form of clinical deision analysis. Clinical decision analysis applies the mathematical
approach of decision analysis to clinical decisions, based on utility and probability values
determined from empirical resear®isson, Schoomaker, & Ross, 1976; Weinstein &
Fineberg, 1980)A description of the mathematical models underlying the clinical
decision analysis approach would be beyond the scope of this thesis. The result of the
process, however, is a structured guide to decision making, calktision treethat can
be usedd treat patients or develop treatment guidelines, given the probabilities of
various outcomexassirer (1976provides the example of a patient suspected of having
a subphrenic abscesa(infection in the abdomen following surgery); based on the

10



patientbés characteristics, medical l' i terat
alternative choices (to operate or not to operate) are analyzed on the basis of their
probable outcomes. Thiesultant decision tree is reproduced in Figure 3.

Figure 1. Sample Clinical Decision Analysis Decision Tree

CHOICES OUTCOMES & PROBABILITIES UTILITIES

_LESKON REPAIRED .90 195)

NO SURGICAL SPONT 25 (95
COMP 50 RESDLUTION
. SERIOUS .20 (85)
REPAIRED COMP
DEATH 55 (@
@5 %) LESION REPARED 90 (65)
LN
SURG. CORR. SERIOUS SURGICAL SEONT_____.25 (&3
LESION 30 | comp. 25 @Z-?{ RESOLUTION
NOT 10 W[SERIOUS .20 (25)
@ REPAIRED COMP.
suac;sm«! DEATH 55 (0)
DEATH .25 (0}
NO SURG. COMP 50 (35)
G318
NON-SURG. CORR. 4| SERIOUS SURG COMP. .25 (65)
LESION 70
o DEATH 25 (©)
SPONT. RESOLUTION .25 (100)
SURG. CORR, qm SERIOUS COMP. 20 (60)
=1 1) [LESION 30
L NON-SURG. CORR, {100)
LESION 70

Reproduced fronKassirer (1976)

One benefit othe clinical decision analysis approach, which is based on the
classical theory of rational decision making, is that it results in higlolgrammed
decision makingSimon, 1979xat the level of individual patient care. Kessler (2004)

succinctly put it AProgrammed decisions d
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phenomena and are Obureaucradiircadtlgyd beohudvi
(p. 278). In the medical professions, where errors in decision making can sometimes cost
patients their lives, there has been a dechuiesmovement to program decisimaking.
Using clinical decision analysis to program decisions is thought to reduce the potential
for error caused by cognitive biag&sson et al., 1976)n recent years, technological
advancs have enabled clinical decisions to be programmed in a literal sense, resulting in
the advent otlinical decisionsupport systemsechnologybased tools thagcript and
model clinical decision makindRecision aids recommend courses of action in pdaticu
settings or for particular tasks, with varying degrees of cosigetific inputMobile
technologies, such as tablets and smartphones increase the availability of IT use at the
point of patient care and have ushered in a new generation -eimeadhteractive IT
tools for clinical decision making. These are being rapidly adopted in United States
healthcare facilitie§Williams, 2014)

Despite its utility in many situations, critics argue that theicdindecision
analysis model is inadequate because some clinical decisionst be made using pre
established rules; they are more complex and therefore require other cognitive processes,
including but not necessarily limited to creativity, judgment, sincational awareness
(Coget & Keller, 2010; Kessler, 2004h emergency medicine, there may be situations
where the numerically optimal decision is not the besisttn. For examplean ER
physi ci an (2014)studyrecalles a sitéato where following the traditional
mo d e | woul d have .Teeghydican had ghBemoritheldpgatiest d e at h
who presented witlwvorseninga b d o mi n a | pai n. difhoepropidet i ent 6s
information on what was wrong with their daugh®ased on the lack of information, the

12



classical decision making model directed the physician to order a barrage of tests in order
of likelihood. However, if the physician had followed this process to its conclusion, the
patient would have died. Instead, theps i ci anés situational awar
some strange features of the parteempdisnd beha
had accidentally ingested methamphetamifte [the patient] is no longer conscious
and shebds begsnnhog takesmover |l now. |l knew
We barely saved her. Hertogid ogy came back and | was righ
dogmatically to the traditional decision model, the physician might not have considered
t he behavi or notfs .t hTeh icshiclodudl sd phaarvee resul t ed
diagnosis and treatment would not have occurred quickly enough. The example shows
that, in practice, multiple cognitive processes and decision making strategies lead
experienced physicians toiably make correct diagnosis and treatment decisions.

This conclusion is supported by the theoretical workayfus and Dreyfus
(2005) who developed a fivetage model of skill acquigin in which individuals
progress from a novice level to the level of expertise. At the novice level, individuals rely
heavily on abstract concepts and discrete pieces of information, which they often learn
from instructors. As people progress throughfibe stages of skill acquisition, the role
of abstract concepts (such as those embodied by CDSSs) becomes less and less
important, giving way to experience and situational responses. Speaking of physicians,
Dreyfusand Dr ey f us redliGaDekpprtisain gacieildr, canmot be captured
in rule-based expert systems, since expertise is based on the making of iménediate

situational responses ( p . 779) .
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Dreyfus also questioned the esieled benefits of such cquteraided decision
making models. CDSSs designers often assume incorrectly that, given enough
information in a database, and sets of rules covering a wide variety of medical conditions
computers can arrive most or all the time at correct medical dexi€an critics argue
(see, e.qg., Dreyfus, 1998)at the underlying assumption here is wrong. As Dreyfus
notes, computers | ack wheoknoswledgeandarldes mayory t o
should apply, because they cannot account for all the elements present in the context.
Thus, even if CDSS are understood as providing alternative courses of action rather than
prescribed courses of action, an expert user igetjired to select among alternatives.
Because the context, especially in medicine, is inextricably linked to the applicability of
rules and formulas, slavish CDSSs use alone is likely to miss important pieces of clinical
information that is often crited to address correctly ambiguous diagnosis or treatment

decisions faced by the physician. CDSSs

u

potentially relevant aspects of alll pati en

This research indicates that reliability among etgirmore complex than rule
based decision making models suggkdiscuss reliable performance in detail in the next
section of this chapter. Before doing so, however, | consider competing models to the
classical clinical decision theorglternative tkeoretical perspectives have originated in
disciplines like business and organizational decision making and are more recently
finding their way into the field of medicine. | therefore turn now to of alternative decision
making theories and consider theipagation to clinical decision making. | will discuss
intuitive decision making, followed by dual process theory. Later in this chapter, | also
discuss mindful decision making.
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Intuitive Decision Making

Scholars have long recognized the potential limitegtiof classical decision
theory, particularly in domains where it may be difficult or impossible to completely
characterize the context in which decisions must be if&iden, 1979)In the realm of
management, which applies equallylie healthcare industry, contextual factors can
include the external environment (e.g., a society with certain needs for and expectations
of medical care) and decisi@pecific characteristics (e.g., a set of alternative choices,
some of which may be unknowvio the decision maker§phepherd & Rudd, 2014,

Simon, 1979)These elements mduce a level of uncertainty into the decision making
process, which exposes the notion of rational decision making as an unrealistic ideal.
Decision makers may be able to make optimal decisions only in the simplified
hypothetical world of the decisiore® in the real world, with all of its unknowns,
optimal decision making may be out of reg8mon, 1979)

Classical decision theory also suffers from a notable limitation in environments
where decisions have high stakes and must be raaa#ly, such as during military

operations or in emergency medical settings. Emergeimgsicians makediagnosis and

treat ment decisions in environments fAchar a

incomplete information, overwhelming data, anrlappingproce s e s 06 ( Coge't
Keller, 2010:57). Coget and Keller (201@escribed an example in which a patient
presented with symptoms of cardiac arrest. On thaicksdecision making model, using
programmed the programmed decision methods he learned in his medical training, the
physician should have treated the patient for a heart attack on the basis of his
presentat i bia[.t Heo wehyasitior dérdsmit $othe possibility that
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the patient may have a dissecting aneurysm. If indeed the patient suffers from a

dissecting aneurysm and is directed to the Cath lab for treatment of a heart attack, he will
probably dieo (p. 5t8h)e pmhmydsiedi,an ds tihntsu ietxiac
the programmed deci sion model woulstbtkehave r
cases like these, classical decision theory may be inadequate to describe the additional
factors, some of which may not comf to the programmed decision making model,

which are important to making correct decisions. Intuition, such as that exhibited in
Coget 6s and Kell erb6s example, has therefor
theories. Hence, | chose to focusiotuition in my first, qualitative study (see Chapter

4). To understand how intuition can be combined with routinized decision making for a

fuller view of clinical decisions, | turn now to duptocess theory, an alternative model

of decision making thahtorporates both types of decision making.

Dual-Process Theory

The dualprocess theorgf decision makingvas developed in the 1990s in the
field of cognitive psychologyandhas gained traction in recent years as a way of
understanding clinicadecisionmaking(Pelaccia, Tardif, Triby, & Charlin, 2011y his
theory was important to the present resedecause it provides a framework for
understanding clinical decisions as incorporating both routinized and intuitive processes.
According to duaprocess theory, two systems of reasoning, the intuitive system and the
rational system, are used sinauieouly to arrive at decisiondVestcott (1968¥efined
intuitive decision makingasther ocess of fAreaching a conclu
explicit information than is ordinarily requiredtemc h t hat concl usi ono
intuition is important in rapid decision making and may be less useful in decisions where
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ample time is avadble for reflection, dugbrocess theory focuses tactical (as opposed
to strategic) decision®oxley, Ericsson, Charness, & Krampe, 201 3pwever,

intuitive (i.e., automatic, nedeliberative) decision making processes may characterize
even expertevel, skilled decision makin@Kkahneman & Frederick, 2005)

According to the dugbrocess theory, intuitive cognitive systems handle most
routine, daily decisions, especiaWwhen the stakes and levels of uncertainty are low. The
role of the rational cognitive system is to monitor intuitive decisions, consciously
overruling them in situations where more deliberation is necessary. However, this
monitoring process may be intepted by factors like time constraints, stress, fatigue,
and lack of motivatioriPelaccia et al., 2011)

This perspectivlas certain advantages for describing clinical decision making,
especially in light of research showing that, in 1e@alld settings, decision making is
highly contextdependenf{Gruppen & Frohna, 20023uch that programmed decision
making may be better understood as a normadival rather than an adequate description
of actual decision making. Given that, in practice and at the tactical level, rational and
intuitive decision making processes are both important, there is a need to understand the
effect of intuitive decision makg on decision reliabilityDecisionmaking
improvements, including CDSSs and training, have the goal of making physicians more
reliable at making effective decisions, even in kégfiess, higkstakes settings. In such
settings, which have a high degrdaincertainty and where patient loss may be
inevitable (for example, in cases of extreme trauma or terminal illness), reliability may
have different characteristics from reliability in other settings. To elaborate, | turn now to
a review of literature retad to reliable performance.
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Reliable Performance: Routine and NorRoutine Behaviors

In organizational settingseliability is defined as the ability to repeatedly produce
outcomes Aof a c efHanaan & Freemanj 108453y stadteld i t y O
before, physician performance is defined by the outcome qualitgtent careA
physician can perform wel/l i n an iandi vi dua
for that patient, but to ensure quality of care for all patients depariméef physicians
must be able to perform as well as possible with regaatl patients; they must perform
reliably. Reliable performances crucial in highrisk settings likeemergency rooms and
is defined as the ability to fAanticipate t
resilience i(Gebauer @3 208Mccordimgitoshighsréiability theory
(HRT), which is a classical model of reliability, there are two dimensions to reliability:
routine reliability and mindful reliabilityButler & Gray, 2006; Roberts, 199@outine
reliability is the reliability conferred by programmed decisions. (I describe mindful
reliability, the converse of routine reliability, a little later.) Given a predefined situation
and a set of steps that will reliably produce a desired effect, decision makerstoziyo
follow those steps any time they are faced with that situation. This is highly reminiscent
of classical rational decision theory.

Routinebased reliability is only one dimension of clinical performance; for
example, reliable physicians make andcee more correct diagnosis and treatment
decisions than less reliable but they may not be fastest or most efficient in making such
decisions. The concept of reliable performance hence goes beyond counting the amount
resources used to generate the outcommele in contrast seeking to account for the
characteristics of the process by which outcomes of certain minimum quality are
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achieved and resiliency maintained. I n oth
the attainment of a desired outcome lebel, also the ability to control variance in
outcomeso (Butdl®dr & Gray, 2006:

At the organizational level, reliable performance has been associated with both
routinebased activities and newutine behaviorsiisang, 2013) Her e, a rout i n.
stimulus [that] produces a fixed response that involves a predefined pattern of choice
from an established set of options without
Gray, 2006213 214). Within clinical performance improvement, routibased
approachks are common as a means to increase reliability in patient outcomes. Generally,
such procedures originate from higher echelons of the care organizations such as
research, development, or management, and then are passed down as written or scripted
guidelires for programmed decision making often aided by technoBgiyef & Gray,

20060 The |l ogic behind this approach is that
human i nvolvement i n t he?2l#)ccineahdrganizatiBnst | er &
canminimizeer r or s caused by physicianbés cogniti\
or task skill inefficiencyClinical practice guidelines and other protocols used to

routinize decision making are based on this same logic.

The reliability of intuitive cognitie processes is highly contested in the field of
medical practice. Because decision makers are not consciously following a set of
predefined rules, intuitive, ngorogrammed decision making is inherently more
vulnerable to cognitive biases like emotionisThas led some to argue that intuitive

cognition is unreliabléPelaccia et al., 2011However, duaprocess theoristygue that
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intuitive and rational decision making processes are equally error (Mon®man & Eva,
2010)

This impasse highlights a major drawback of duaicess theory: its focus on
tactical decision making leaves little rador higherlevel analysis of organizational,
cultural, and managerial factors that might influence decision makithg the
organization as a whole. Although dymbcess decision making could admit of external
influences to individual cognition, itsrghasis on the individuajnores important
organizatioawide factorsthat may be essential to understanding organizational trends in
decision making. Such organizational treads essential to reliable performance,

particularly in highrisk settings likemedicine wher@rganizationa not just

=
o

individuald reliability is of extraordinary importang®oberts, 1990) Taki ng a
pictureo approach is a prerequisitwdeof dev
level (Roberts, Bea, & Bartles, 2001) By f ocusing on individual
making processes, duptocess theory sheds light the inadequacies of classical
decision theory but cannot support the level of analysis necessary to effect broad change
in healthcare organizations and the industry writ large.

Despite these drawbacks, the idea of rodtiased reliability still underpsymuch
of the current use motivation of CDDSs. Because CDDSs match pspiecific
information with a broader database of medical knowledge and then use algorithms and
probabilities to arrive at recommendations for specific courses of action, they reduce
variance(Shortliffe, Buchanan, & Feigenbaum, 1978¢cording toShortliffe etal.
(1979) patients peci fi ¢ CDSSs s prl@abilify ofclaital dgcisibns mpr ov e
by avoiding unwarranted influences of similar, but not identical cases (a common source
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of bias among physicians), and by making the criteria for decisionsexplt 06 (p. 120
Al t hough there is some evidence that CDSSs
has failed to show that the increasing routinization of decision making alone has had

positive results overall for patient outconf{éaspers, Smeulers, Vermeulen, & Peute,

2011)

Mindfulness
Mindfulness Theory

The converse of routine reliability is mindful reliability, which is reliability
conferred by a heautomatic approach to solving problems that is characterized by
highly contextdependent cognitiofLanger, 1997; Spender, 198®@nother definition of
mindfulness s At he capacity to be aware of oneos
as fully and as ¢CogetskKeller281D: B9 tssicapdedson bl e o
theory fails to account for nonprogrammed decisiansl dualprocess theory fails to
allow for multilevel analysisconfining decision theory to the individual level and
leaving little room for understandjrdecision making at an organizational level. By
contrastthe theory of routine and mindful reliability provides sufficient power to account
for all facets of decision making in complex settingstler and Gray (208) argued that
these two approaches to reliable performance are not mutually exclusive, and that in fact

they must be viewed as parts of a dynamic whole in order to understand reliable decision

making. Using the example of software use, the authoraaxpi e d : AWhil e soft
is easy to use increases usersodo efficiency
failure because it makes task exB2)ution mo

Mindfulness thus provides an attractive altewetp less robust theories.
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Recently, mindfulness has received a great deal of attention in multiple fields. In
organizational literature, mindfulness is viewed both as an individual and an
organizational characterist{@Veick, Sutcliffe, & Obstfeld, 1999Karl E. Weick is one
of the most prominent researchers of mindfulness in orgamzdsettingsWeick and
Sutcliffe (2006)described the relationship between mindful decision making and
routinized decision making proceagygedthat whi c
mindfulness involves being introspective about the process of altering codes and
interpreting codes. Mindful individuals and organizations, on this view, are less
dependent on codes (or routines such as those programmed into CDSSs) thesstheir
mindful counterparts. Similarlyeick and Putnam (200@mphasized that mindful
individuals minimize reliance on concepts, instead relying on their own conscious
awareness.

At the organizational l evel, mindful nnes
respond efficiently to changing and new environmental events and to bounce back from
close failures. This form of mindfulness is highly relevant to healthcare sevemsuse
it can help organizations design processes and structures that can improve the
organi zationds capability to respond to un
accidents, novel health threats, and so on (Butler & Gray, 2006). Organizational
mindfulness is also connected to individual mindfulness, which we focus on in this study.
Without mindful individuals, it is not possible to create mindful teams or processes.
Hence, individual traits as they pertain to clinical decision making and the Etlinica
environment are of the utmost importance in improving overall reliability of healthcare
operations. Individual mindfulness is a necessary condition for organizational
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mindfulness, but this does not apply in reverse; many participating physicians can be
mindful, but the overall organizational process may not be.

One of the particular strengths of mindfulness theory is its ability to account for
complex decision behaviors at multiple levels of a single organization. According to
Weick et al. (1999)collective mindfulnessharacterizes organizations that recognize the
inexorable nature of uncainty at the level of daily operations. Mindful organizations
are characterized as follows:

These organizations spend (a) more time examining failure as a window on

the health of the system, (b) more time resisting the urge to simplify

assumptions aboutehworld, (c) more time observing operations and their
effects, (d) more time developing resilience to manage unexpected events,

and (e) more time locating local expertise and creating a climate of
deference to those experfeveick & Sutcliffe, 2006: 516)

As Carlo, Lyytinen, and Boland (201@pinted out, collectig mindfulness leads to

mindfulness as an emergent property of organizations but will comprise both mindful and

mindless behaviors at various levels of the organization. To borrow an example from

their research, an architectural firm may send represergdtveindfully ensure that

contractorsoé6 work wil!/ |l ead to the accompl

However the work itself necessarily involves the mindless work of laying a brick wall;
the mason is not expected to pay attention to the gimipact of this activity, and, as an
expert in the operation, is likely able to perform the work automatically, with a minimum
of conscious decision makirf@arlo et al., 2012)

Individual mndfulnesswhich is the concept of interest in this present research, is

At he capaairty of oomedas i nternal condition
consciously as possibledo (Coget & Kell e

closely related to situational awareness. Indeed, Ellen Langer defines mindfulness as a
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As e nsteu atfi osn a | (Laageral9F)Mewveveromindfulness differs from
situational awareness in that i triesiaindef er s
meani ngs when oViago &Sdbgrsweig, 20L2 3hus, snmdfulness is

a state of being situationally aware and of being capable of drawing new conclusions
from, and, if necessary, acting on that situational awareness.

We can e that reliable clinical decisions may involve mindful processes at the
individual level, like deliberations about investing in experimental oncology drugs and
conscious awareness of patispecific contexts, as well as mindless processes, like
intuitive decision making and automated use of eviddyased decision trees. The
desired result of all such processes is improved healthcare outcomes for patients and
improved efficiency of medical treatment (in terms of accuracy, speed, and cost).
Maximizing theg outcomes should involve a robust understanding of mindful and
mindless decision making, their points of interaction and mutual dependence, and their
modes of operation among various decision makers and at various levels of the healthcare
organizationResearch shows that mindful attention can be developed and enhanced
through interventions (e.ddesbordes, Negi, Pace, Wallace, Raison, & Schwartz, 2012;
Semple, Less, Rosa, & Miller, 2010; Westbrook, Creswell, Tabibnia, Julson, Kober, &
Tindle, 2013). If mindfulness is linked to physician performance, managers could
implement such interventions to develop mindfulness in everyday clinical work.

It is important at this stage to differentiate between the individual mindfulness at
issue in the presénresearch and some related but distinct concepts. Mindfulness is
sometimes viewed as a state of mind generated by reflective, meditative processes such
as open monitoring and meditatiai¥sago & Silbersweig, 2012)Although some
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research indicates that meditation or otby@ritual practices are useful in developing

individual mindfulness, the present study is not concerned with such practices. Rather,

we are interested in personal traits or te
clinical settings. Neither shouldindfulness be confused with other individual

characteristics such as intuitive decision making, defned t he process of i
conclusion on the basis of less explicit information than is ordinarily requirec¢t r

t hat c o({Westcotts1i968:r7 dDMindful physicians may make decisions on the
basis of explictm f or mat i on, such as the parentsd bel
explicit information, such as difficutb-define hunches. Consequently, mindful

physicians may make many or few intuitive decisions, depending on the context. Intuitive
decision makingresents a challenge in clinical decision making, because it tends to

increase variance, which is often related to errors. Finally, mindfulness should not be

confused with pattern recognition as such. Though mindfulness draws upon abductive
processes ofgitern recognition, in that mindful physicians are more likely to identify
newpatterns and make decisions based on such patterns, pattern recognition forms an
essential element @il clinical decision making and therefore has an equivocal

relationship wih mindfulness. Consequently, the direction of pattern recognition is

different: mindful physicians are more likely to recognize individual situations as unique

and not rely on established patterns to force situations to fit those patterns. Thus,

mindfulness reduces biased, inaccurate pattern fitting, which often leads to clinical
mistakegShortliffe et al., 1979)Because not all clinical situations require overtly

mindful decisions and responses (even if a physician is mindful) mindfulness as a

personatrait is difficult to observe.
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| turn now to empirical research on reliable decision making in clinical settings,
which will shed light on the reatorld utility of mindfulness theory.

Empirical Research orMindfulnessin Clinical Settings

In the currenhealthcare climate of dwindling resources and breakneck
technological advancement, empirical research on clinical decision making has been
popular. Two research streams are of particular relevance here: research on effective
clinical decision making amorgghysicians (i.e., physician performance) and research on
collaborative decision making, whereby diagnosis and treatment decisions happen in
collaboration with other medical professionals or with patients themselves. | discuss these
in the paragraphs belowgllowing which | discuss mindfulness research in the healthcare
field, which is incipient, but promising.

Mi ndf ulness may have an effect on physi
(Beach et al., 2IB). Because mindful individuals engage in both awareness of their
surroundings and critical selfe f | ect i on, mindful ness may en
attentively to attentively to pa&therent so di
technical skills, make evidendmsed decisions, and clarify their values so they can act
with compassion, techni cal(Epstenmi®eQ) ence, pr e
Caregiver mindfulness has been empirically linked decreased morbidity in some
conditions(Matte, 2012)Coget and Keller (201Qusing an illustrative case study of an
experenced emergency physician, | isted fAcapac
and traits necessary to make effective decisions in critical contexts such as emergency
medicine Epstein (2003jound that exemplary physicians often exhibit mindfulness,
despite the fact that milfulness is not explicitly taught in medical education.
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Other clinical decision makers also benefit from mindfulness. Among nurses in
emergency departments, mindfulness interventions (i.e., training programs intended to
increase nurseso6 |l evel of mindfulness [not
havebeen shown to improve wdrkfe balance(Cunningham, Bartels, Grant, & Ralph,
2013)and job satisfactioKwok, 2012)and to reduce anxiety, depression, and burnout
(Westphal et al., 2015Among firstyear medical students, mindfulness intervention has
been bown to decrease stress and increasecsatipassiorfErogul, Singer, Mcintyre, &

Stefanov, 2014)These studies have all been conducted within the past five years,

indicating the incipient state of research on mindfulness in emergency medicine settings.
These findings support the body of empirical mindfulness research from other fields,

which showsaccording to a recent multidisciplinary review, being mindful at work

contributes to heightened attention, which has downstream effects on physiology,

psychology, and behavi¢Good et al., 2016)The present series of studies is one of the

firsttoi nvestigate the role of mindfulness in
making and performance.

To summarize, reliable decisionan be made using routiti@sed and
mindfulnessbo ased processes. Crucially, routines
but detri mental when they hinder detection
(Butler & Gray, 2006214). Therefore, the twgaroaches to reliable performance must

be viewed as parts of a dynamic whole in order to understand reliable decision making.

Using the example of software use, Butl er
easy to use i ncr ecabcirceasessheirvglrieratglify fo charigean c y , i
failure because it makes task exB2)ution mo
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Similarly, physicians who rely on routifiased CDSSs may be vulnerable to errors
caused by a lack of mindfulness. It seethsrefore, that the optimal situation would be
one in which CDSSs promoted routihased reliability without hindering mindfulness
based reliability.

Empirical Research on Mindfulness and Information Technology

Despite the lack of evidence on mindfulnessong emergency physicians in
particular, there is a growing body of research from other industries related to
mindfulness and its relationship with IRecent reviews have revealed that the large
majority of mindfulness research shows physical, psychcédgand performance
benefits, including stress reduction and motivation increase, as a result of which many
workplaces have begun to offer mindfulness interventions for empl¢@ées & Tobias,
2015; Hyland, Lee, & Mills, 2015; Kroon, Menting, & van Woerkom, 20T5%)ese
interventions take many forms, which may or may not include meditation or instructor
led activities. The common theme linking effective mindfulness interventions is a focus
ontrainingpar ti ci pants to pay attention to their
moment, and n Kabptdithg2005:mxSach trainiags enable participants
to retain mindfulness (to reiterate: defined as the ability to be consciously aware of
internal and external contexts) in their daily work. Brief mindfulness trainings can also
improve graip task performancgleirigh & Greaney, 2015)

One of the most important theoretical works on the subject was writtBothsr
and Gray (2006)The authors develop a theoretical model of mindfulness and its
relationship to reliable performance on both the individual and organizational levels.
Taking an information systems (IS) pegsfive, they argue thabmplex information
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systems are subject to failure and may not be rel{@de, computers may craskand

that mindfulness can act as a paradigm for securing reliability in thefacgredictable
systems and chaotic contextsg(eby ensuring that someone within the organization

knows what automated systems are designed to do and can replicate the tasks in case of
system failure). Butler and Gray distinguish between individual mindfulness and
collective mindfulness, which areth required to complement routine processes and
unreliable systems.

This perspective is highly applicable
since CDSSs aim at increasing process consistency and guideline adherence at the
expense of contexdpecifc decision makingDean et al., 2015Mindfulness enables
indiv i d u achangettheir pérspective to reflect the situation at hand. From this
perspective, routines are a doubldged sword. They are helpful when they provide
options, but detrimental when they hinder detection of changes in the task or
envi r o(Butler & Gray, 2006: 214). The implication of this is that, without a clear
understanding of how to mitigate the risks routines can entail, investment in foutine
based operations may not yield net performance benefits. Thus, focusing on a single

perspecte ( such as that of a CDSS) is Ilikely

t

t

consequenceso (Butler & Gray, 20016: 215).

key component of reliable performance in feestponse organizations where critical
decisionsmudb e made at a (Faraj&&ant2008; Weicktetialc, 89).

A growing body of literature has examined the relationship between mindfulness
and IT generdy. Some suggested early on that IT can promote mindfulness at the
organizational level by promoting communication of key information across different
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roles and functionéBoland Jr, Tenkasi, & Te'eni, 1994t the individual level,
however, the effects of IT are more mixed. For exan{Bletler & Gray, 2006found
that rdiable IT systems can, in fact, promote mindlessness (i.e., a lack of awareness of
oneds internal and external situation) at
performance of task3he 2008 financial crisis has provided a paradigm cadeso
mechanismEastburn and Jr.Boland (201dgscribed how IIbased decision support
systems encouraged mindless behaviors among bankers and investors, eventually leading
to detrimental financial outcomes. These outcomes were surptgsihg investors
involved, who had not been paying sufficient attention to the specifics of the financial
and economic contexts, relying instead on technologies designed to maximize investment
profits.

At the organizational level, this type of individuaindlessness may be beneficial
when taken together with mindfulness at other parts of the organatidact,
mindfulness as an organizational tiaitolves both mindful and mindless behaviors
(Carlo et al., 2012)Therefore, mindfulness is a complex phenomenon which may have
varying effects on individual and organizational performance, depending on the specifics
of the IT functionality and extentofitss e, it s context, and user
characteristics.

Information Technology in the ER

In 2009, the United States government passed the Health Information Technology
for Economic and Clinical Health (HITECH) act, allocating $27 billion over-geldy
period to hospitals for investing in healthcare information technology syg&masma,
Chandrasekaran, & Boyer, 201Zhe reslt has been a significant increase in both public
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and private investment in healthcare information technology, as well as a large body of
research literature examining the hospliéakel effects of this investme(Adler-Milstein,

Everson, ShootYih, & Lee, 2015) The general consensus appears to be that healthcare

IT investment leads to performance gains in the form of cost tied{édler-Milstein et

al., 2015; Williams et al., 2015put researchers have failed to unequivocally substantiate

other types of performance benefits. For examMiéljams et al. (2015jound that

hospitals with the highest quality (measured asl@@readmission rates and-8ay

mortality rates) did not use statisticafhore types of ITthe possible typescluded

electronic medical records, computerized physician order entry systems, and electronic
diagnostic results, among others). Further, the researchers conducted a sensitivity

analysis, which revealed thidt variables were the least importastriables in their

model for predicting hospital qualityhe researchers include both electronic records and
CDSSs in their analysis and concluded that
practiceédoes not necessaribyebe@Wi tbi amsr
2015: 11). However, hospitals continue to adopt new IT tools, investing resources that

may not be leading to positive outcomes. Thus, it is important to continue to study IT

systems like CDSSs to discover potential avenues for impgydkie return on IT

investment.

A few studies have focusegecifically on the role cEDSSs n physi ci ans 6
decision makingas | did in the present mixedethod study (see Chapter 6). CDSSs that
provide physicians with information on prescribing medaadihave been found to
improve prescription accuracy and reduce the influence of pharmaceutical firms,
including in intensive care settin¢gBochicchio et al., 2006a; Epstein & Ketcham12p
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Computerized physician order entry systems (CPOESs) allow physicians to input orders
for medications, procedures, and tests electronically and also provide a degree of decision
support by requiring situatiespecific irputs(Williams et al., 2015)There is robust
evidence supporting the claim tf@POEs lead to decreased medication errors and
adverse drugelated events at the hospital le(lg., by making it difficult or impossible
for physicians to make careless mistakasjl that this connection is strengthened when
CPOEs include decision supp@@harles, Cannon, Hall, & Coustasse, 2014; Nuckols et
al., 2014)

The major limitation of this body of research, however, is that it does not take into
account physician factors, such as mindfulnded, mhay influence performance
outcomes. While some models have considered organizational factors like hospital size
and length of operatiofWilliams et al., 2015)few have investigated tielated
performance differences at the individual physician level. Those that have focused on
physician characteristics reveal a much more mixed view of the benefit of CDSSs. For
example CPOEsare associated with significant increases in emergency department
personnel 6s t i mikeuptdk3fetioramergency depautmentrplsysicians
(Georgiou et al., 2013 his increased computer timeay lead talecreased time spent
with patientgsince physicians are required to spend time completing computerized tasks)
and,potentially, decreased mindfulngssnce physicians may be more rushed or more
attentive to computerized tools, as described above). Additionally, the benefits of CPOEs
becames less visible in more complex models, such that the evidence in favor of their use

is far from straightforwardGeorgiou et al., 2013)ndeed, when it comes to predicting
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patientoutcomeg hysi ci ans®é opinions may still outp
tools (Farion, Wilk, Michalowski, O'Sullivan, & Sayyafhirabad, 2013)

CDSSs are increasingly implemented using handheld devices like smartphones
and tabéts(Bochicchio et al., 2006bHowever very little existing evidence suppods
connection betweemobile devicauseby eme&gency department physiciaaad
improved patiehoutcomegDexheimer & Borycki, 2015)Despite the lack of evidence,
scholars hee viewed the increased investment in mobile devices by emergency
departments asevitable(Dexheimer & Borycki, 2015)strongly supporting a need for
more research in this area. On the basis of the available literature, performance gains
associated with CDSSs cannot yet be firmly linked to the IT tools themselves, and
existing evidene suggests that any such gains may entail significant tradeoffs.

Clinical Decision Support Systems

Clinical decision support systems are a particular class ofBtbadly, a CDSS
i's Aany computer program designed to help
d e c i s(Musem,dMiddleton, & Greenes, 201%Yith the proliferation of applications
and clinical technologies, many of which blur traditional boundaries or incorporate
multiple types of functionality, defining CDSS concretely can be a difficult task. Existing
literature on CDSSs tend to avoid the question of definition, deferring to coisense
understandings or exploring specific applications without attempting to define them.
Because the present study focuses on clinical decision making, it is importdetrtptat
to define CDSSs more clearly.

A clearer definition can be achieved by recalling the traditional model of clinical
decision making, which emphasizes statistical probabilities in ruling out various options
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for diagnosis and treatment to arrive at deais that are most likely to result in desired
outcomes. At their heart, CDSSs are an attempt to automate this clinical decision model.
Therefore, | exclude from the definition of CDSSs any system that merely provides
warnings or alerts based, forexamglen medi ci ne compatibilities
history. To qualify as a CDSS under my definition, a system must provide outputs based
on a statistical <calculation using the phy
characteristics. In adopting ghdefinition, | am both adhering to the traditional theory of
clinical decisiormaking and following leaders in the CDSS field, sucBpiggelhalter
and Knill-Jones (1984)who pioneered CDSS thedny emphasizing both the importance
and the pitfalls of probabilistiapproaches to computerized clinical decision support.

Other esearcherm the field of medical information systerdsstinguish between
knowledge management systems, on the one hand, and jsaieific CDSSs, on the
other(Pluye & Grad, 2004)Knowledge management systems provide clinicians with
knowledge and data grounded in professional literature, acting simply as information
retrieval tool. Patierspecific systems provide patiespecific recommendations by
matching knowledge inacomputée zed dat abase with informat.i
condition(Pluye & Grad, 2004)For example, a CDSS mayggest a best explanation
for a patientsd symptoms or may provide di
explanations for the same clinical presentation) with their associated statistical
probabilities.Patientspecific CDSSs match generic rddased iformation stored in
databases with patiespecific inputs as to aid in clinical decision makiAgain, to
qualify as a CDSS under my definition, the rblesed information must use a probability
calculation to arrive at the output, rather than simplyngathat patient is due for a
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particular test or cannot tolerate a particular medication based on interactions with
existing prescriptionBecause of their rapid and reliable iripaitput conversion,
CDSSs fit well with the needs of emergency medicinesretaccurate, lifsaving
decisions need to be made fast.

In the past decades, CDSSs have become an important element of emergency
medical practice. Although it is difficult to determine exactly the extent to which CDSSs
are currently in use in emergenapértmentgAsh et al., 2012)CDSS adoption is
increasing. As of 2012, only 11.9% of hospitals in the United States had any kind of
electronic record system (with or without decision support; Ash et al., 2012). That
number hd risen to 75% by 2014, with an increase in use of clinical decision support
functions(Adler-Milstein et al., 2015)

In practice, clinical CDSSs caakie a number of forms. They can, for example, be
integrated into test outputs, where abnormal test values are flagged on printed results or
images. In cases where clinicians interact directly with CDSSs using computers, the
location and integration of the€omputers into clinical practice can differ. For example,
computers can be located on hospital floors for use by multiple clinicians at the point of
patient care (defined as in patientsdéd room
patient are presetmgether in the same room), or they can be carried with clinicians in
the form of mobile devices like smartphones and taltsen et al., 2014)Each of
these different types of CDSSs can alter clinical decision making procedures in multiple
ways depending on cliniciansd patterns of
CDSSs to input a pati eindrd,s rseg/nipd wimsg dtulre ng)
recommendations before making a diagnosis. In this case, the physician relies on the

35



system to simplify the decision making process. Alternatively, a physician can consult a
CDSS after a patient consultation as a way to cordinthcheck his or her own diagnosis

and treatment decisions. In this case, the physician treats the CDSS use as secondary
60l ined in the decision making process by
situational knowledge and to make sure that he or ishead miss anythingrigure2

provides screenshots of two such systems: UpToDate and Epocrates.

Figure 2. Sample CDSS Screens

UpToDate calculator Epocratestreatment guidelines
0s Gy 9 [ © a0 4 55l 8:48 AM [N EE 8:07 AM 100% =&
:-UPTODate' . HTN, essential HTN. essential
Calculator: Fractional excretion of sodium Treatment Optil:lns
Calculator: Fractional excretion of .
: Ongoing
sodium
no comorbidity (other than
osteoporosis), nonpregnant
Input:
stage 1 HTN (BP 140 to 159/90 s
Urine Na " mEq/L 4 to 99 mmHg)
— stage 1 not at goal with
mEq/L 4
SerumNa monotherapy or stage 2 (BP >
UrineCr | mg/dL 4 2160/100 mmHg)
serumer |  mgrdL 4 concomitant CAD without CHF,
nonpregnant
stage 1 HTN (BP 140 to 159/90 N
Result: to 99 mmHg)
— stage 1 not at goal with
FENa | id 4
Decimal Precision: 2 4

Next, | turn to the concept oéstrictiveness, which further classifies the

interaction between HIT systems and physician decision making.
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Clinical IT and Restrictiveness

Mobile technologies, such as tablets and smartphones, by increasing the
availability of HIT use at the point of p&nt care, have ushered a new generation of real
time interactive IT tools for clinical decision making. These are being rapidly adopted in
United States healthcafacilities (Williams, 2014) Research ab indicates that
physicians who use su¢hT tools make significantly different diagnosis and treatment
decisions compared with those who do {Bxchicchio et al., 2006b; Epstein &

Ketcham, 2014)For example, one study of an electronic decision support system for
calculating drug dosages revealed that, when physicians used the system, their decisions
were significantly more aligned withe calculation programmed into the system than

those of their counterparts who did not use the sydastein & Ketcham, 2014)

At the same time, the tzomes of investing in HIT tools have been highly
conflicting (Cash, 2008)For example, at the hospital level, the highest performing
institutions (in terms of mortality and readmission rates) do not useH-itidiools at a
greater rate than their lower performing counterp@dliiams et al., 2015)In their
study, Williams et al. (2015) found that, among hospitals with the highest quality rating,
70% used only one type of IT, whereas 45% of lower periftg hospitals used two or
more types of HIT. Therefore, it is far from established that HIT tools improve physician
performance under all conditions.

Indeed, such tools may discourage context awareness, thereby reducing
performance. Preliminary evidenakeady suggests that accessing tools such as mobile
devices at the point of patient care can
potentially lead to differences in performance compared with physicians who do not use
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such technologie@Bochicchio et al., 2006b; Epstein & Ketcham, 20 Rgrticular
characteristics of the HIT environment may play a role in how HIT alters performance.
HIT restrictivenesss defined as the extenttowhieH T t ool s gui de physi
decisions and thereby restrict their decismaking behavior§Tsang, 2013)For
example, a highly restrictive CDSS migitbvide an exact dose for a particular drug
given a patientods weight; a |l ess restricti
to prescribe more aggressively or conservatively, as they prefer.

However, it is not clear how this influences perfonece Physicians may become
overly reliant on restrictive HIT tools and their scripts, and access to embedded scripts is
likely to interfere with situatiorspecific decision making, potentially drawing attention
away fromevidence or detailthat are not gatured in the HIT programming. This could
be very important. It could also be argued that restrictiveness could improve performance
owing to its role irstandardizing best practicespatient care andy doing so decreasing
variance in decision processdaperformancde.g., by ensuring that doctors do not ever
prescribe a particular medication based on drug company recommendations).

Summary

Existing research supports the conclusion that physician factors, such as
mindfulness, are important to ER physicparformance. HIT, though it has been
increasingly implemented in emergency departments in the United States, does not by
itself lead to increased performance or patient outcomes. In emergency medicine settings,
where decisions must often be made quicklg with incomplete information,
mindfulness (defined as a conscious awareness of internal and external contexts) is
required to catch subtle cues which may suggest alternative decisions. Information
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technol ogies | i ke CDSSs ,towhrgpragramned,ng physi c

routinized decision making strategies, may take attention away from these important
contexts. Therefore, mindful use of CDSSs is important to realize the benefits of these
technologies. However, existing research does not exptaumindful physicians differ

in their use of CDSSs. Without this knowledge, it is impossible for hospitals to ensure
that their HIT investment will yield the hopéar returns. Therefore, | seek ¢éaplore

how emergencyhysicians use information technologypesially CDSSs, to make

correct diagnosis and treatment decisidrtss research will address a gap in the existing
literature by describing how physician characteristics interact with HIT to lead to more or
less reliable decision making.

Over the next ttee chapters, | present the findings of the three studies in this
sequence. Chapter 4 contains the findings from a qualitative study focusing on the
presence and role of intuitive decision making among emergency physicians. Chapter 5
contains findings frona quantitative study testing a model of HIT and ER physician
performance when mediated by mindfulness. Chapter 6 presents the findings of-a mixed
method case study exploring how mindfulness influences patterns of CDSS use among

ER physicians.
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CHAPTER 3: RESEARCH QUESTIONS AND DESIGN

In this chapter, | psent the overall purpose of the present research and formulate
keyresearch questions, including an overarching research questispexificresearch
questions for each of the three studiBlsis enal#s me to expand the overall design for
thethreestudy sequence.

Research Purpose

The problem of practice plored in this research is that despite decades of
researchiesults on the effectivenesstfTd particularly CDSS& remains equivocal.
To date, therimary purpose of CDSSs has been to routinize clinical decision making,
taki ngedgshewdirgudb out oemergehceg megicire.cAlthbuglethesgist h i n
some evidence that CDSSs can i mfpileddtry e physi
show thaincreasedoutinization of decision making has a positive effeceiher
patientcareoutcomesor healthcare cos{daspers et al., 2011; Jones, Rudin, Perry, &
Shekelle, 2014; Kellermann & Jones, 2013; Landrigan et al., 2010; Wslkaml., 2015)
Neverthelesghe United States government has continued to prohtidteallocating
billions of dollars to hospitals for investing HiT systems and penalizing hospitals that
do not complySharma et al., 2014The outcome of this movementagotential loss of
investment for institutions and at the federal level, a potential increase in healthcare costs
for consumers, and a failure to imprastandards of care.

Therefore, there is a need to deterngnaditions what makBIT use effective
identify factorswhich might hinder their effective implementation, aathlyze patterns
of effects how they jointhalter patient outcome®lore specificdly, there is a need to

determine how HIT systems interact with complex clinical decisiakingcontexts and

40



processes, which covbpth routine and neroutine behaviorboth at the individual and
team levels. Such an understanding can help hosprede and promote conditions that
canlead tomorereliable decision making in Hifich environments that will improve
patient outcomes and realiggurn on HIT investment® he overallpurpose of this
researchs to explore how emergenppysicianscanusehealthcareinformation
technology, especially CDSSs, more effectively by increasing the |eoetesdt
diagnosis and treatment decisions

Research Questions

To address thgeneral research questiahovel decided to condu@series of
three studiedn my qualitative research, the first in the series of three studies, | examined
the use of automatic decision making, called intuitive reasoning, on emergency
physiciansd decision making omddesséhe s. The p
following questims:
o How emergency room (ER) physicians make diagnosis and treatment
decisionsand what influences those decisi@ns
o How and to what extent does intuitive decision making take precedence over
routinizedd e ci si on mak i n giaghosis aBdRregiehty si ci ans
decision process@s
The results revealed that less experienced physicians tended to rely more heavily on
technologies, which they described broadly, whereas more experienced physicians
maintained a mindful awareness of each individual context.
To further investigate the role ¢ use in ER physician performance, | conducted
a second study modelling IT (again considered broadly at this initial stage) as a predictor
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of performanceThe followup study, a quantitative survey project, explored a model of
mindfulness, IT access, and ER physician performance. The research question was:
0o What is the relationship between information technology use, access, and
restrictiveness and ER physician performance, and to what extestich
effects mediated by mindfelss?
This study yielded results that supported the potential risks of IT use and the importance
of mindfulness in mitigating those risks.
In a third, mixedmethod study, | sought to develop a fuller understandirigeo
ways in which mindfulnesaffecs the performance gains or losses generated through use
of IT. | focusedspecifically on IFbased CDSSand their useThe third study was
guided by the following research question:
o What, if anything, do highly mindful emergency physicians do differendiy wh
using clinical decision support systems thdt leadto improved
performance when compared with less mindful physicians?
Results revealed six patterns of CDSS gsefirmation only, disengaged use, electronic
charts, extension of consultation, no used preparation for consultatiobhe results
also suggested thatore mindful physicians are morpen to change and to consider
how differentusepractices could result in better patients outcomes. Mindfulness leads
physicians tanore circumspectly consider alibssibilities, as they remain aware of their
own potential limitations.

Research Design

Overall, this sequence of studies follows a sequential, exploratory mixed method
design.Mixed-methods research enables researchdekeadvantage of the strengths of
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both qualitative and quantitative approaches while using a robust, multifaceted approach
to overcome the weaknesses of e@@astro, Kellison, Boyd, & Kopak, 2010y his type
of research is especially appropriate for conductinrgeipth explorations of understudied
topics, becase it results in rich and robust findings that can guide the development of
future research.
Mixed-methods studies are usually categorized as either concurrent or sequential.
Concurrent mixednethods research involves collecting both quantitative andtajiazei
data at the same time, whereas quantitative and qualitative aspects follow one another in
sequential design€astro et al., 2010 oncurrent designs are appropriate when
researchers hope to accurately define relationships among predefined variables of interest
(Creswell, Plano Clark, Gutmann, & Hanson, 2008)he present research, however, the
variables of interest were not clearly defined at the outset, making a concurrent design
inappropriate. Therefore chose a sequential mixedethods design for this study.
Sequential mixegnethods desigs are further subdivided into exploratory,
explanatory, and transformative reseaiChstroet al, 201Q. Transformative designs
seek explicitly to bring about socighange, rather than to bring about understanding of a
research area, making transformative research inappropriate for the present study. An
explanatory design was also inappropriatethis research because it involves, first,
conducting quantitative reaech to test a research hypothesis or model and then, second,
using qualitative methods to explain the quantitative regQHlstroet al, 2010Q.
However, for this study, I did not have an a priori hypothesis or model; instead, | sought
to better understal an understudied research area. Therefore, exploratory sequential
mixed-methods design was the most appropriate for this study. In this type of study, the
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researcher begins with qualitative data collection, seeking to narrow down the research
topic throigh operended exploration. Next, the researcher conducts quantitative research
on the basis of qualitative results to better understand the relationships among important
variables that emerged from the first research phase.

Thepresentesearctprocessorsists of a sequence of three studies. The results of
each study informed the design of the following study. First, | conducted atjuali
study to broadly understamoblens in ER physician decision making lmpking
particularly atimes when physicms 6 deci si ons came into conf
suggested by routinized systems or trainifige results revealed, first, the importance of
mindfulness (specifically, awareness of internal factors such as emotions or potential
biases, and awareness of external factors such as subtle patient cues or information from
patientsd rerlncadd VEER )ph s iexipaenmsa & approach tc
results revealedn increasing level of reliance 61T tools among less experienced
physiciangsee below for a detailed description of results).

Based on these results, | formulatadjuantitave model of mindfulness, HIT,
and physician performance, with the goal of characterizingdhsakelationships
among these variables atigerebytesting hyptheses related to the effects
mindfulness. As expected, the study revealedititaéaseHIT use decreases
performance except when mindfulness aaisd a mp emediatogsée below for a
detailed descriptio of results). This suggedtsat mindful physicians use HIT differently
from their less mindful counterparts, so mindfulness is a crusraponent to consider in

the attempt to optimize hospital HIT investment.
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To better understand how mindfulness influences Hd | designed an

embedded, mixedhethod study with the goal dfscovering vinat mindful emergency

physiciangdo differently whik usingCDSSs and how thedlifferent behaviors might

leadto improved performancel hrough indepth interviews, mindfulness questionnaires,

and objective performance data, | performed a rfatieted exploration of the

connections among mindfulness, pattof CDSS use, and emergency physician

performanceThe integrative research model and the key findings of each study are

summarized in Figur8.

Figure 3. Integrative Research Model

How do top-performing physicians use IT to reliably make correct diagnosis and treatment decisions?

Sudy 1: Qualitative

f Research Questions:

1 What explains how emergency
room (ER) physicians make
diagnosis and treatment decisions?

9 How and to what extent does
intuitive decision making take
precedence over rational decision
YHAVIN OwLBERCk yERE Y28k
and treatment decisions? j

f Key Fndings:

1 Oout of 22 younger respondents
(ages 33 and younger) reported
trusting their intuitionsin
preference to medical training

1 15 out of 15 experienced
respondents (ages 34 and older)
reported trusting their intuitionsin
preference to medical training. /

e How to next phase:
1 Intuition A Importance of
mindfulness

generation A potential
overreliance on information
technology

J

>

Sudy 2: Quantitative

Research Question:
What isthe relationship between
information technology use, access,
and restrictiveness and ER physician
performance, and to what extent such
effects are mediated by mindfulne$y

Key Findings:

1 Mindfulness dampensthe negative
relationship between IT use and
performance (directi =-.676, p<
.001; indirecti =.124, p=.043).

1 There isanegative direct effect of
IT use on mindfulness.

9 IT access positively influences
mindfulness (i =.445, p <.001). j

How to next phase:
Mindfulness negatively mediates IT

use performance effects A g

Sudy 3: Mixed

Research Question:
What, if anything, do highly mindful
physicians do differently when using
(DSSsthat leads to improved
performance when compared with
less mindful physicians?

Mindful physiciansuse IT
differently

1 Decision making style differs by -

Key Fndings:

1 Mindfulnessis significantly
positively related to ERphysician
performance (" =.660, t =4.027; p
<.001)

1 Highly mindful physicians view
(ODSSsin supporting, consultative
role in their decision-making

1 Less mindful physiciansrely either
heavily and routinely or not at all
on (DS

1 More mindful physicians are open
to change and consider how
alternative practices can result in

better patients outcomes
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Thefollowing paragraphs provide briefoverview of the design of each of the
three studies in this sequence. For a detailed descrantibjustificationof the design
and methods for each study, see Chapter 4 (quantitative study), Chapter 5 (qualitative
study), and Chapter 6 (mixenethod study).

Quialitative Study Design

The qualitativestudy explored intuitive decision making in general among ER
physicians. Tabl@ summarizes the demographic characteristics of the sample. The
interview protocol can be foann Appendix A.

Table 2. Participant Demographics

.- Number of participants
Characteristic (total: 37)
Male 20
Gender Female 17
Age O 3: 22(12 women, 10 men
g >33 15 (5 women, 10 men
L Large 20
*
City size Small 17
i A High 20
Utilization Low 17
. East 18
Regiort West 19
*Small city size was defined as < 100,000 inhabitants according to
Census data, and | arge city si

A_ow and high utilization were defined being belowabove the
national utilization of 42.8 ER visits per 100 persons per yeatr,
respectively (Centers for Disease Control and Prevention, 2014).
YEast refers to Boston, MA, Cleveland, OH, Atlanta, GA, and

Melbourne, FL, and West refers to Los Angeles, San Francisco,
CA, Portland, OR, and Las Vegas, NV.

Semtstructured interviews revealdgdat less experienced physicians rely more on
technologies antteatment protocolearned duringraining. Although there are some
similarities between protocolsarned in training and CDSSs (many ofiethautomate

the same protocadlsl chose to focus on CDSSs, rather than on medical training, owing to
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the timeliness of ITuseas a research topic and its underrepresentation in existing
researcHiterature when empared with research anedical training. Thiged us to the
important topic of mindfulness, which was central to the second, quantitative study.
Quantitative Study Design

The second study explored the correlations between three dimensions of IT (IT
use,IT access, and IT restrictiveness) and gaged performance, considering the role of
mindfulness as a mediator. The quantitative research model is presented irtFigure

Figure 4. Quantitative Research Model

P
IT Access
\
IT Use Mindfulness Performanc
\
(IT Restrictiv i C:ntras i
ness

Payfor-Performance
Availability
Years of Medical
Experience
( Risk Tolerance )

( Occupational Stress)

Results of the quantitative study revealed that mindfulness dampened a negative
relationship between IT use and mindfulness. This suggested that mindful physicians use
available IT tools differently, allowing them to realize the benefits oiiereas less

mindful physicians may experience performance decreases with increased IT use.
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Therefore, | developed a third mixadethod study to investigate the differences in IT
use tendencies among more and less mindful physicians.

Mixed-Method Study Degn

The third study explored differing patterns of CDSS use among arghlow
mindful emergency physicians. An embedded mirexthod approach was chosen
because needed to (a) identify physicians with high and low levels of mindfulness, (b)
identify physicians with high and low performance, and (c) understand how these
physicians used CDSSs. Mindfulness and performance (items [a] and [b]) can be assessed
guantitatively using established research instruménisdifferences in CDSS uge
suited to quatative examination, since it does not involve measuring a variable or testing
a hypothesis, but rather involves an oewled exploration of a process phenomenon.
Because the study involved both qualitative and quantitative aspects, ameaisobl

study wa most appropriate.
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CHAPTER 4: MULTIFACE TED DECISION MAKING AMONG
EMERGENCY PHYSICIANS

The research questions for this qualitative study were:
o How emergency room (ER) physicians make diagnosis and treatment
decisionsand what influences those decisi®ns
o How and to what extent does intuitive decision making take precedence over
routinizedd eci si on making i n ER physicians?o
decisions?
In this chapter, | present the design, method, resilitsussion, and limitatiorfer the
study.
Design
A qualitative, grounded theory approach, as formulate@drpin and Strauss
(2008) was used to conduct this research. Grounded theory is an integrative methodology
in which new theory is constructed from fit
interactions with peopl e, (Cpaanmas 20@6c10)i ves and
Through semstructured interviews, the researcher explored the perspectives and
practices of a sample of 37 emergency room physicians in order to determine how and to
what extent intuitive decision making takes precedence over ratiecigi@h making in
their physiciansd diagnosis and treat ment
takes into account the knowledge obtained from the review of related academic literature,
the nature of the research subject, and the objectives thatslearcher hopes to achieve.
Utilizing a qualitative method in the form of sestructured interviews and a
narrative approach enabled the researcher to understand the decision making processes

used by emergency room physicia@sossley (20003uggested that narrative research is
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concerned with identity and is appropriate when understanding the experiences of trauma
and sensitive inforattion. It is understood that the information provided may be of a
sensitive nature, individuals may become upset or concerned with confidentiality. As a
result, the participants were free to stop the interview process at any time during the
interview. A dsadvantage of using sestructured interviews is that the interview can

lack direction(Padgett, 2008)Therefore, the researcher must be mihtiat the

interview did not lead or coerce participants in divulging information that could sway the
outcomes of the research being undertaken.

Sample

This research used a purposive sampling method to select 37 ER physicians from
a pool of forprofit andnot for profit hospitals. With the help of staff at the emergency
departments being studied, participants were chosen based on their knowledge and
experiencdgTorr, 2000) This sampling procedure ensured that all participants were
emergency room physicians and that the most robust possible perspective was gained
through the interview process. See Tdabfer a summary of participant demographics,
including age and gende3pecifically, it was the intent to interview physicians in the
East Coast region (Boston, MA, Cleveland, OH, Atlanta, GA & Melbourne, FL) of the
United States and physicians in the West Coast (Los Angeles, CA, San Francisco, CA,

Portland, OR & Las Vegas,\N region.
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Table 3. Qualitative Research Participant Demographics

- Number of participants
Characteristic (total: 37)
Male 20
Gender Female 17
Age O 33 22(12women, 10 men
9 >33 15 (5 women, 10 men
o Large 20
*
City size Small 17
g A High 20
Utilization® Low 17
L East 18
Regiorl West 19
*Small city size was defined as < 100,000 inhabitants according to U.
Census data, and |l arge city siz

A_ow and high utilization were defindgking below or above the nationa
utilization of 42.8 ER visits per 100 persons per year, respectively
(Centers for Disease Control and Prevention, 2014).

YEast refers to Boston, MA, Cleveland, OH, Atlanta, GA, and Melbour
FL, and West refers to La&ngeles, CA, San Francisco, CA, Portland,
OR, and Las Vegas, NV.

Data Collection

Data collection commenced in April, 2014 and continued through August, 2014.
The interviews were conducted in person or through the use of Skype and video
conferencingadhering to proper protocol. The chosen physicians were asked to
participate in a confidential, sessiructured interview estimated to take 60 to 90 minutes.
The preferred method of conducting the interviews was in person when possible.

Prior to commencinghe interviews, the physicians were advised of the
established methods to protect their identity as well as their privacy. It was clearly
communicated to the research participants that their participation in the research was
voluntary and that they couhd the interview at any time they chose. They were
informed that, if they chose not to participate in the research before the end of the

interview, the data gathered would be destroyed and would not be included in the study.
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After the participants had bedully briefed about the protocol of the interview,
understood the process, and had signed the authorization form, the voice recorder was
turned on and the interviews began. 8eeendix Afor the interview protocol.

All of the recordings are stored irpassworeprotected computer secured by the
researcher. The services of a reputable commercial transcription service were utilized for
transcriptions. All transcription records are secured in a locked and fireproof safe. The
recordings and the transcribedcdments of the interviews will be destroyed no later
than three years from the recordings and transcriptions. This date is estimated to be
August 31, 2017.

Data Analysis

Thematic analysis with a constant comparative method and an open coding
approach was employed for the purpose of this study. This approach involves identifying
relevant themes and other findings from the intervig@abin & Strauss, 2008hat
could help answer the research questions and construct a theory grounded in the research

findings.Braun and Clarke (200@)escribed thematic coding as a method for

3t

identifying, analyzing and reporting patt

3t

a theme capt ur etabou thendata ih relaign to the pesearthajuestion

and represents some | evel of patterned res
Subsequently, axial coding was employed after the open coding process in order to

identify emerging themes acra$e interviewsFinally, selective coding was used to

merge or split existing axial codes in order to best represent the composite themes

emerging from the data.
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| continued to examine interview data for themes that emerge pursuant to the
research questis. After themes were identified, the researcher read the transcripts a
second time to identify other instances of the themes, search for disconfirming evidence,
and to check for accuracy. To ensure reliability of the diit@ party reviewers,
includingtwo colleagues and one professional editor, vasked to review the codes.
The thirdparty reviewers checked to ensure that the emergent themes were reflected in
the interview transcripts and that the coding process aligned with the research question.
Figure5 contains the list of codes for each step, and Tapkesents the frequencies of
theoretical codes.

Figure 5. Qualitative Research Coding Results
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Table 4. Frequencies of Thematic Codes

Thematic Codes Total Instances, Total Instances, % of Interviews
Parti ci p a Participants >33
Accountability 34 78 93%
Age Differences 86 101 88%
Decision Making 98 129 67%
Diagnosing 134 131 75%
Experience 84 97 72%
Process 73 122 78%

After coding,l used a grounded theory approach to answer the research question
and build a hypothesis related to the role
decision making processes. The findings of the thematic analysis and the groundged the
are presented in narrative formmathe following section
Results
Findingsrelevant to each theme are presented in the folloguhgectionsTable
5indicates howeach of the participants answered the key research question and

contributed to the fidings.
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Table 5. Evidence for Findings by Participant

Findings 1A & 1B
Finding 1: (research question): Finding 3:
Participant Participant reported Findings 2A & 2B: Participant
reported using intuition in Participant mentioned
- Age > S )
Participant 337 experiencing preference to reported deep -vein or
' intuitions training while reflecting on loss mesenteric -
about clinical making a diagnosis of life after work? vein
cases? or treatment thrombosis?
decision?
1F Q Q Q Q Q
2M Q
3M Q Q
4F Q
Sk Q Q Q Q Q
6M Q Q
™ Q Q Q Q Q
8M Q Q Q Q Q
9F Q Q Q
10M Q Q
11M Q Q Q Q
12F Q Q
13F Q
14F Q
15M Q Q Q Q Q
16M Q Q Q Q Q
1™ Q Q Q Q Q
18F Q
19F Q Q
20M Q Q
21F Q
22F Q Q Q Q Q
23M Q Q
24M Q
25M Q
26M Q Q Q Q Q
27F Q
28F Q
29M Q
30M Q Q Q Q Q
31M Q
32F Q Q
33M Q Q Q Q Q
34F Q Q
35M Q Q Q Q Q
36F Q Q Q Q Q
37F Q Q
Shaded rows represent participants > 33 years ol d.
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Finding 1: All (37 of 37) participants reported instances in which they experienced
intuitions or gut feelings about particular clinical cases

Finding 1A: 0 out of 22 of younger respondents (ages 33 and younger)

reported trusting their intuitions in prefer ence to medical training Figure6 contains

a quote tree summarizing quotations for this finding. These selected quotes are

representative of the responses of all participants aged 33 and younger.

Many of the participants aged 33 and younger emphasizedIihleility of

medical training and new technologies in their responses. For example, participant 4F

s a i Medicalfiraining definitely saves lives. We have protdoolevery possible

situavenewenusdl dny i nstinct to treat anyone.

Figure 6. Quote Tree for Finding 1A

Finding TA: 0 out of 22 of younger respondents (ages 33 and younger) reported trusting their
intuitions in preference to medical training.

Medical training definitely
saves lives. We have protfocol
for every possible situation. I've
never used my instinct to treat
anyone.

—Participant 4F

We're frained to rule certain things out and tfo funnel them down
fo a manageable list of possibilities. Further testing and blood
work usually pegs it for me. With all of the technology and
fraining we have today, one wouldn't have to rely on instinct fo
diagnose. Why would you want fo risk it

—Participant 19F

who didn't really have it.

—Participant 33M

So you can use those [scoring systems] to guide your clinic | think you'd have to be an old
decision-making but at the same time relying on your gut school doctor to trust intuition.
instinct. Now, on the other hand, if all you did was rely on Technology today is so accurate
your gut and didn’'t use evidence-based medicine, then that one doesn't need to risk
you'd end up looking for that disease in all kinds of people diagnosing incorrectly.

—Participant 37F

know them.

—Participant 33M

There's all these like scoring systems for like headache, this is what you should do for this and this is
what you should do for this, this could rule out that; that getting physicians to abide by those clinical
decision-making rules, | think, would be helpful. Buf a lot of us are either not aware of them or don't
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Participant 19F emphasized the algorithased nature of medical training and suggested
that intuitive reasoning in clinical decisions may be altogether unnecessary, thanks to
technological advances:

fWede trained to rule certain things out and to funnel them down to a

manageable list of possibilities. Further testing and blood work usually pegs

it for me. With all of the technology and training we have today, one

wouldnd have to rely on instinct to diagse.Why would you want to risk

it?0
Participant 37F hel ddhavetbaman bldaschooldoaowto i |
trust intuition. Technology today is so accurate that one doesed to risk diagnosing
incorrectlyd T hi s s u g g egerigesneratibnaot physidiaes mayview intuitive
decision making as archaic.

Participant 33M, who had 6 years of experience in emergency medicine
emphasized the potential utility of algorithms, validatidical scoring systems, and
other evidencédased pactices in making diagnostic decisions. According to the
participant:

A T h e alleh@se like scoring systems for like headache, this is what you

should do for this and this is what you should do for this, this could rule out

that; that getting physician® abide by those clinical decisionaking

rules, I think, would be helpfuBut a lot of us are either not aware of them

or dort know them 0
Additionally, the participant emphasized the importance of using both rational and
intuitive reasoning in everyy clinical decisions:

fiSo you can use thogscoring systemsjo guide your clinic decision

making but at the same time relying on your gut instinct. Now, on the other

hand, if all you did was rely on your gut and didnse evidencéased

medicine, theryoud end up looking for that disease in all kinds of people
who didré really have it 0
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Interestingly, when prompted to give a general description of his decision making
process, Participant 33M seemed to indicate atendesityo f ocus otory pati en

and context:

A A an ER doctor,dn really focused on what broughhe patient]iné

Wh astth@ potential lifehreatening condition? They may have dialet

and they may s moke,d yowhave thbesapaid, svelln ot r el
what is thecauseoff our chest pain, thatos what 120

y (D

This contrasts sharply with reports from more experienced physicians, who often reported
considering contextual factors in their decision making process.
Finding 1B: 15 out of 15 of experienced respondents (ag 34 and older)
reported trusting their intuitions in preference to medical training. Figure7 showsa
guote tree summarizing the quotations related to this finding. These selected quotes are

representative of the responses of all participants aged 3ldard
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Figure 7. Quote Tree for Finding 1B

Finding 1B: 15 out of 15 of experienced respondents (ages 34 and older) reported trusting
their intuitions in preference to medical training.

She [the patient] is no longer conscious and she's | believe that an ER physician’s brain is
beginning to vomit. Instinct takes over now. | knew she ruling out other causes, diagnoses, efc.,
ingested some meth... We barely saved her. Her but this is happening in the background
toxicology came back and | was right. ...Meth isn't of our minds. It's not even cognitive to
prevalent in our part of the city so | think— know most me. It's just years of experience and
physicians might miss it. seeing what I've seen.

—Participant 11M —Participant 11M

We got an IV in him very quickly. We got the initial meds in him very quickly... And medically, that
would be an indication to go ahead and intubate him while you still can because it can get so swollen
that you can't see well enough to put a tube into your trachea. But I really did not want to intubate
him. So | called ENT and | said, you need to come down here and scope him. ...So ENT comes down,
they scope him. The back of his tongue is also swollen. Normally, [the ENT physician] would just go
ahead and say we 're just going to intfubate him, which would have meant he would have been on a
ventilator for 24 to 36 hours, extubated, ICU, prolonged hospital, blah, blah. ...If you don't intubate soon
enough, you end up having fo ... create an airway, a surgical airway, which is a traumatic thing to do.
...[The ENT physician said], well, he's swollen and he meets all the criteria for intubation. And | said, you
know what, he’s visibly better in the last 20 minutes since we gave him the meds. Can we wait another
half hour? Will you come back and re-scope him so we can see? If we're not making progress, we'll do
it. But if he's getting better, maybe we can avoid an intubation. | would not normally do that. | think |
bent the rules a little bit because it was a colleague.

—Participant 35M
Most doctors are interested in making Medical training is—there’s a lot of science in
diagnosis and then start a freatment. We medicine, but it is primarily still more of an art than
freat and then we make a diagnosis... The science. All the science does is it informs and
emergency physicians ... are MacGyver influences the art. When it comes down fo it, it's still
types. ...The job that's there, we gof to get it a patient, a person, and as we often say, patients
done, rules shmules. don't read the textbooks.

—Participant 2F —Participant F

After 25 years of driving, | want to drive, | get in the car, throw it in gear and go. ...You don’t even think
about what you're doing with your body because that's become—you can’t say instinct because no
human has the insfinct to drive.

—Participant ?F

Participantl1M recalled two times whethe use of intuitive reasoning had led to
life-savingdecisions One involved an X&onthold girl who presented with abdominal
pain and whose symptoms worsened during he

forthcoming with information about the sit
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of the parentsrad on his clinicalntuition, he concluded that the patient had accidentally
ingested methamphetamine:
consci o

e
ew she ing
I was righ

iShe [the patient] is no | ng
Il nstinct takes over now. | kn
her.Hert oxi col ogy came back and

our part of the city so | thirk | know most physicians might missait.

When probed for more detail about his decision making process, the participant indicated
that he never doubted or secegukssed his decision, and he gave the following account
of ER physicians®é reasoning: Al believe th
causes, diagnoses, etc., but this is happe
even cognitivetometlé6s j ust years of experience and
suggests that years of experience contribute to the creation of intuitive diagnostic models
that physicians can employ without the use of rational, algofithsed decision making.
Anotherexample of intuitive reasoning was given by participd 3who had
nearly 30 years of medical experience. The participant reported an incident in which a
colleague at the university medical center presented with symptoms of a severe allergic
reaction:
fWe got an IV in him very quickly. We got the initial meds in him very
qguicklyé And medically, that would be
intubate him while you still can becaus

see well enough to put a tube into yaaichea. But | really did not want to
intubate him. So | called ENT and | said, you need to come down here and

scope him. éSo ENT comes down, they scoj
is also swollen. Normally, [the ENT physician] would just go ahead and say

webdbre just going to intubate him, which
been on a ventilator for 24 to 36 hours, extubated, ICU, prolonged hospital,

bl ah, bl ah. el f you don't intubate soon
create an airway, a surgicalairwajhw ch i s a traumatic thi ngq
ENT physician said], well, heds swol |l en
intubation. And | sai d, y ou know what,

minutes since we gave him the meds. Can we wait another half hollir? W

you come back andi#cope him so we <can see’? | f
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progress, we 0| | do it. But i f hebds get
intubation. | would not normally do that. | thinkbent the rules a little bit
because it was a colleagoe.

Partcipant 3%/ indicated that years of experience in emergency departments had
contributed to his decision in this situation, and that, if the situation had occurred earlier
in the parthemapamodOshaaeemade t he stame deci
gone ahead and intubated him.o0 This partic
intuitive reasoning was overriding medical training and reported taking extra caution to
ensure that the decision did not harm the patient:

fl dond think it was recklese ecause | stood there and |

And I'm watching changes at the bedside. | rarely spend 20 minutes at the

bedside continuously. I trust the nurse to come get me if or him to push the

button. el made the deci dacisiam.,Andp ut | al s
therefore, to fully own that decision, | had to stay there and makesure.

A final example comes from a @arold participant, Participant 9F who
described an interesting approach to emergency room medicine. According to the
participant, R physicians approach treatment and diagnosis differently from other
p hys i dosadodors aré interested in making diagnosis and then start a treatment.
We treat and then we make adiagnosis Par ti ci pant 9F observed
more irtuitive way of operating. She stated this emphasis on intuition explicitly later in
the interview, stating, AThe emergency phy
thatds there, we got to get it done, rul es
experienced, and she was the only one to directly equate medical training with the

development of clinical intuition:

AMedi cal 0t haredsgaibot of science i n mec
still more of an art than science. All the science does iisfoarms and

influences the art. When it comes down
and as we often say, patients dondt rea
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Participant 9F used an interesting analogy
making processShe described the process of learning to drive a car; at first, the new
driver thinks consciously about all the steps involved. After many years of driving

experience have been accumulated, however, driving becomes intuitive. According to the

participant,
AAfter 25 years of driving, I want to d
and go. éYou dondét even think about wha
because tbBhgbdschedobobmsay instinct becaus
instinct to drive.o

This account sugests that medical training is a process of developing clinical intuition,

such that the experienced physician can use the same diagnostic criteria and heuristics

that novice physicians use, but the process of employing those algorithms has become
automatt. Participant 9F appeared to be familiar with the dual processing model of
decision making, calling {lwios tihmthkii thigve r e

Finding 2A: 0 out of 22 respondents aged 33 or younger reported refleatimgatient
loss of life ater work

Figure8 contains a quote tree summarizing the quotations related to this finding.
These selected quotes are representative of the responses of all participants aged 33 and

younger.

62



Figure 8. Quote Tree for Finding 2A

Finding 2A: 0 out of 22 respondents aged 33 or younger reported reflecting on patient loss of
life after work.

It's harder fo psychologically stop a
resuscitation on somebody who is younger

|W’

Four of the younger participants interviewed for this study had not yet
experienced loss of patient life (e.g., participant 2M). Those who had experienced losses
of life unanimously reported not reflecting on the events after work. Some participants
refleced during their s hiDbltreflect ofhe logs oftife pant 6 M n
after wahudan,2dolthhe bout it but | | eave it at w
similarly report edmledvihg favhome buttl ddnbringthe b out it
home with me. | dofi think | would be able to function if | constantly reflected on the
loss of lfeo Ot her participants reported not refl
According t o p atreftiectto rpuahnThis éak reallyvgh yod dowrd
Participant 12F, who had only lkdenfirecal enced
reflecting on it. | just went to the next patiend

Participant 33M, a younger participant with 6 years of ER experience, indicated
that patient loss dife did not often affect him emotionally. However, when discussing

cardiac arrest si ¢$harddrto psychojogidally stap b sesuscithtion h a t
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