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Split-second decisions in emergency departments often have life-or-death consequences 

for patients. Yet researchers are just beginning to understand the complexities of clinical 

decision making in emergency medical settings, where traditional, rule-based models are 

proving often inadequate. 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 rule-based clinical decision support 

systems (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 

three studies explores the role of mindfulness in emergency physiciansô HIT-supported 

decision making. The first study qualitatively explores decision making among 

emergency physicians and finds that experienced physicians do not rely on rule-based 

decision strategies, instead they employ intuitive 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 
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mindfulness. Results reveal that mindfulness dampens a negative relationship between 

HIT use and performance, regardless of HIT characteristics. Finally, the third study 

sharpens the focus on mindfulness through a two-phase, embedded mixed-method design 

exploring the role of mindfulness in generating patterns 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 initial diagnosis 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 characterized by high HIT use. Managers should invest in training and 

interventions designed to improve mindfulness in ER physicians. They should also 

implement HIT use policies that allow physicians to use decision support tools in a 

supportive role. These findings should be 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 decision making; mindfulness; situational awareness 
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CHAPTER 1: INTRODUCTION  AND OVERVIEW  

Technology today is so accurate that one doesnôt need to risk diagnosing 

incorrectly. (Study 1, participant, 37F) 

Thereôs a lot of science in medicine, 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, itôs still a patient, a person, and as we often say, patients donôt read 

the textbooks. (Study 1, participant 9F) 

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

fact, since you brought mindfulness to my attention, Iôve made it a habit to not 

depend on them [IT tools] as much. I will use them to verify my process and thatôs 

it. I wonôt look at it first now. This might be something that can be taught to us on 

a regular basis. I feel more empowered. (Study 3, participant 17) 

In the United States, an emergency room physician is a doctor specially trained to 

focus on the immediate decision making and action necessary to prevent death or further 

disability (Coget & Keller, 2010). In the prehospital setting, emergency physicians direct 

emergency medical technicians, and physicians themselves provide medical care inside 

the emergency department. The emergency physician provides immediate recognition, 

evaluation, care, stabilization, and disposition of a generally diversified population of 

adult and pediatric patients in response to acute illness and injury (Coget & Keller, 2010). 

Emergency departments differ significantly from other medical service settings in several 

ways: whereas physicians in non-emergency 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 example, Coget and Keller (2010) reported 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 medical history consistent with heart attack. 

However, based on his experience, the doctor noticed that the patientôs description of his 
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symptoms differed slightly from typical descriptions of heart attack pain. The authors 

described the physicianôs dilemma:  

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 not 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 such difficult situations, how do emergency physicians like Dr. Keller make 

the correct decisions quickly enough to save patients? 

Understanding the decision-making process used by emergency room physicians 

is important because split-second ER decisions often have life-or-death consequences for 

patients. Researchers are just beginning to understand the complexities of clinical 

decision making in emergency room settings (Coget & Keller, 2010). Traditional, rule-

based views of clinical decision making do not precisely reflect individualsô lived 

experiences (Coget, 2004; Djulbegovic, Hozo, 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. Hospitals are under increased pressure to cut costs while 

continuing to improve quality and safety of care and comply with new regulations (Carr, 

DiGioia, Wagner, & Saef, 2013). By understanding how emergency physicians quickly 

and reliably arrive at the correct diagnosis and treatment decisions, management can 

implement key performance initiatives and quality assurance programs that improve the 

practice of emergency medicine. 
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IT-based clinical decision support systems (CDSSs) are increasingly appearing in 

emergency departments as tools to reduce costs, increase performance, enhance decision 

making, and save time (Carr et al., 2013; Dinh & Chu, 2006; Tsang, 2013). IT-based 

CDSSs range from mobile ñapplicationsò designed to recommend courses of action to 

modules that can be integrated with medical records to ensure treatments are consistent 

with patientsô medical histories. The present research is concerned primarily with this 

class of IT tool, since it has the potential to change physiciansô behaviors and, potentially, 

their performance. Some such tools have been found to be effective in emergency 

department settings to assess patient risk and determine treatment protocols (Anderson et 

al., 2014; Barrett et al., 2015; Watts, Fountain, Reith, & Herbison, 2003), but little 

research has examined the effect of healthcare information technology (HIT) use on 

physiciansô performance and decision making strategies generally. In fact, one important 

review showed that, of 100 related studies, only 5 revealed improved outcomes from IT 

use in emergency departments, and none of these entailed improvements in overall 

mortality (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 

non-automatic approach to solving problems that is characterized by highly context-

dependent cognition (Langer, 1997; Spender, 1989). Butler and Gray (2006) argued that 

these two approaches to reliable performance are not mutually exclusive. Research also 

suggests that physiciansô performance in emergency rooms is connected to multiple 

individual, organizational, and systemic factors (Wenghofer, Williams, & Klass, 2009). 

Among individual factors, physiciansô level of mindfulness has recently been shown to 
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positively correlate with improved performance: mindfulness increases the physicianôs 

ability to communicate effectively with patients (Beach et al., 2013) while reducing 

diagnostic errors (Sibinga & Wu, 2010). 

The purpose of this research is to explore how emergency physicians use 

information technology, especially CDSSs, to make correct diagnosis and treatment 

decisions. Given the current equivocal findings on the effectiveness of HIT, there is an 

urgent need to understand the impact of environmental conditions and personal 

characteristics that lead better returns on HIT investment in the form of improved 

physician performance. The proposed sequence of three studies therefore needs to start 

with examining the multifaceted nature of physician decision making; then, the research 

subject will be about the role of mindfulness in HIT. Finally, I focus specifically on use 

patterns around CDSSs to determine how mindfulness alters physiciansô use of these 

increasingly tools. 

The remainder of this dissertation is organized as 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 research. Chapter 3 formulates the research questions and outlines the general 

research design for all three studies. Chapters 4-6 present in detail each of the three 

studies in the sequence. Finally, Chapter 7 contains the concluding discussion and notes 

limitations and practical implications of the findings. 
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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 framework 

of this research. First, I 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 in the next 

two sections. Next, I review literature related to healthcare information technology, 

which is central to all three studies, and restrictiveness, which is a key component of my 

quantitative model (see Chapter 5). Following this I conduct a review of literature 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 mindfulness from a 

clinical perspective.  

Emergency Physician Performance 

General Performance 

Physician performance can be generally defined as the degree to which a 

physician performs well with regard to the outcome quality of patient care and 

communicates with patients or other professionals critical 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 

diagnostic tests), and individual, physician factors (e.g., certifications held) (Wenghofer 

et al., 2009). Several studies have identified that personal and psychological differences 
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are also important for explaining variations in physiciansô performance (Mitchell et al., 

2005). For example, Girard and Hickam (1991) found that emotions and attitudes among 

resident physicians explained 48% of the variation in their clinical performance, where 

depression was the strongest explanatory variable. The present study takes this finding 

into account by focusing on mindfulness, a physician attitude factor. 

Several other factors which have been studied in the past may influence the 

relationship between IT environment features and physician performance. These are 

summarized in Table 1. 

Table 1. Factors Influencing Emergency Physician Performance 

Factor Definition Effect on 

IT/performance 

References 

Occupational stress Perceived stress from 

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, and 

Khorasani (2012); 

Tubbs, Elrod, and 

Flum (2006) 

Years of medical 

experience 

How long a physician 

has been practicing 

More tenured 

physicians may 

perform better than 

less tenured ones. 

Sparrow and Davies 

(1988); Van der 

Vaart, Vastag, and 

Wijngaard (2011) 

Pay-for-performance 

availability 

Whether a 

physicianôs 

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 physicians 

use IT tools during 

patient consultation 

Increased IT use may 

distract physicians, 

resulting in lower 

performance 

France et al. (2005); 

Hunt et al. (2009) 
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In addition to the factors listed in Table 1, scholars have suggested that 

mindfulness is crucial in situations where CDSSs are used (France et al., 2005), implying 

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 decisions can be generally defined as those which lead to quality 

of patient care, which involves, not only accurate diagnosis and effective treatment, but 

also communication. Recent research suggests that effective clinical decision 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 held and length of experience) (Bruni et 

al., 2009; Rogers et al., 2015; Torchiana et al., 2013; Van der Vaart et al., 2011; 

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

differences are also important for explaining variations in physiciansô performance 

(Mitchell et al., 2005). For example, (Girard & Hickam, 1991) found that emotions and 

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 organizational structure 

and support and psychological feelings of competence as important to effective clinical 

decision making, in addition to traditional medical education (Hagbaghery, Salsali, & 

Ahmadi, 2004; White, 2003). This research strongly supports the argument that classical, 

rational decision theory is inadequate for understanding clinical decision making in the 
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real world, which involves not 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 technology-based decision aids, described above) may also 

improve clinical 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, 2005). Not all decision support tools are created 

equal. Timing, workflow, ease of use, user expertise, decision support restrictiveness, and 

simplicity are all factors found to influence whether decision support systems lead to 

more effective clinical decisions (Arnold, Collier, Leech, & Sutton, 2004; Arnold & 

Sutton, 1998; Bates et al., 2003; Kawamoto et al., 2005). This underscores the 

importance of mindfulness at the organizational and policy levels; healthcare 

organizations increasingly invest 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 mindlessly (France et al., 2005; Williams, Asi, 

Raffenaud, Bagwell, & Zeini, 2015). 

However, there is a gap in existing literature related to how mindfulness and other 

factors influence decision making, and how changes in decision making lead to behaviors 

that translate to improved performance. Therefore, I turn to a discussion of literature on 

decision theory in clinical settings, focusing on the link to performance. 

Decision Theory and Clinical Decision Making 

In the previous section, I defined emergency physician performance and 

summarized factors found to be related to performance. However, it is not yet known 
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how these factors improve 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 decisions, and these decision behaviors could, in turn, affect 

patient outcomes. Therefore, it is important to understand the clinical decision making 

process. In this section, I review several competing theories of clinical decision making. 

Classical Decision Theory and Clinical Decision Analysis 

Decision making is a process whereby individuals ñjudge, evaluate and make 

choices about behaviors or goalsò (Gong et al., 2013). Classical decision theory, which 

has roots in the fields of mathematics and economics, approaches decision making from 

the perspective of values (or utility based on some concrete criterion) and probability. 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 probability that certain decisions will lead to outcomes consistent with 

their values (Bross, 1953; Chernoff & Moses, 2012; Edwards, 1954; von Neumann & 

Morgenstern, 1947). This 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, according to Janis (1989), organizational 

decision making is goal-driven, and organizational leaders make decisions based on a 

belief that their strategic choices will be successful to the degree required to achieve the 

goal at which the decision is directed. Thus, the leaderôs or organizationôs values 

determine the goal, the leaderôs decision is based on an assessment of the probability of 

achieving that goal. The process of defining goals, weighing options, assessing 
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probabilities, and selecting the optimal decision from among available choices is called 

rational decision making (Coget & Keller, 2010; Doyle, 1999). Although there are other 

models of human decision making (a few of which are considered later in this essay), the 

bulk of existing research on decision making focuses on the classical, rational model 

(Bazerman & Moore, 2012; Simon, 1979; Tversky & Kahneman, 1990), and the classical 

concepts serve as an important foundation for understanding more recent developments 

in decision theory. 

Classical decision theory can be applied to emergency physiciansô decision 

making in clinical contexts. A clinical decision is any decision that affects patient 

treatment (van der Velde, 2005). In some healthcare settings, such as surgery and 

emergency medicine, clinical decisions have particularly high stakes and may be 

associated with greater levels of stress and uncertainty, representing one extreme of 

decision making in general (Coget & Keller, 2010; Shepherd & Rudd, 2014). 

The classical model of decision making has been applied to clinical decisions in 

the form of clinical decision analysis. Clinical decision analysis applies the mathematical 

approach of decision analysis to clinical decisions, based on utility and probability values 

determined from empirical research (Sisson, 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, called a decision tree, that can 

be used to treat patients or develop treatment guidelines, given the probabilities of 

various outcomes. Kassirer (1976) provides the example of a patient suspected of having 

a subphrenic abscess (an infection in the abdomen following surgery); based on the 
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patientôs characteristics, medical literature, and the experience of other clinicians, 

alternative choices (to operate or not to operate) are analyzed on the basis of their 

probable outcomes. The resultant decision tree is reproduced in Figure 3. 

Figure 1. Sample Clinical Decision Analysis Decision Tree 

 

Reproduced from Kassirer (1976). 

 

 

One benefit of the clinical decision analysis approach, which is based on the 

classical theory of rational decision making, is that it results in highly programmed 

decision making (Simon, 1979) at the level of individual patient care. As Kessler (2004) 

succinctly put it, ñProgrammed decisions deal with relatively repetitive, known 
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phenomena and are óbureaucraticallyô routinized to require only rule-directed behaviorò 

(p. 278). In the medical professions, where errors in decision making can sometimes cost 

patients their lives, there has been a decades-long movement to program decision making. 

Using clinical decision analysis to program decisions is thought to reduce the potential 

for error caused by cognitive biases (Sisson et al., 1976). In recent years, technological 

advances have enabled clinical decisions to be programmed in a literal sense, resulting in 

the advent of clinical decision support systems, technology-based tools that script and 

model clinical decision making. Decision aids recommend courses of action in particular 

settings or for particular tasks, with varying degrees of context-specific input. Mobile 

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 of real-time interactive IT 

tools for clinical decision making. These are being rapidly adopted in United States 

healthcare facilities (Williams, 2014). 

Despite its utility in many situations, critics argue that the clinical decision 

analysis model is inadequate because some clinical decisions cannot be made using pre-

established rules; they are more complex and therefore require other cognitive processes, 

including but not necessarily limited to creativity, judgment, and situational awareness 

(Coget & Keller, 2010; Kessler, 2004). In emergency medicine, there may be situations 

where the numerically optimal decision is not the best decision. For example, an ER 

physician in Curreriôs (2014) study recalled a situation where following the traditional 

model would have led to a patientôs death. The physician had an 18-month-old patient 

who presented with worsening abdominal pain. The patientôs parents did not provide 

information on what was wrong with their daughter. Based on the lack of information, the 
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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, the physicianôs situational awareness alerted him to 

some strange features of the parentsô behavior, which led him to conclude that the patient 

had accidentally ingested methamphetamine: ñShe [the patient] is no longer conscious 

and sheôs beginning to vomit. Instinct takes over now. I knew she ingested some methé 

We barely saved her. Her toxicology came back and I was right.ò If he had adhered 

dogmatically to the traditional decision model, the physician might not have considered 

the behavior of the childôs parents. This could have resulted in the patientôs death because 

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 to reliably make correct diagnosis and treatment decisions. 

This conclusion is supported by the theoretical work of Dreyfus and Dreyfus 

(2005), who developed a five-stage model of skill acquisition 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 through the five 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, 

Dreyfus and Dreyfus (2005) argued, ñmedical expertise in particular, cannot be captured 

in rule-based expert systems, since expertise is based on the making of immediateé 

situational responsesò (p. 779).  
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Dreyfus also questioned the one-sided benefits of such computer-aided 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 decisions. But critics argue 

(see, e.g., Dreyfus, 1992) that the underlying assumption here is wrong. As Dreyfus 

notes, computers lack humansô ability to understand when knowledge and rules may or 

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 is still required 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 critical to address correctly ambiguous diagnosis or treatment 

decisions faced by the physician. CDSSs simply cannot be made óawareô of all the 

potentially relevant aspects of all patientôs clinical contexts.  

This research indicates that reliability among experts is more complex than rule-

based decision making models suggest. I discuss reliable performance in detail in the next 

section of this chapter. Before doing so, however, I consider competing models to the 

classical clinical decision theory. Alternative theoretical perspectives have originated in 

disciplines like business and organizational decision making and are more recently 

finding their way into the field of medicine. I therefore turn now to of alternative decision 

making theories and consider their application to clinical decision making. I will discuss 

intuitive decision making, followed by dual process theory. Later in this chapter, I also 

discuss mindful decision making. 
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Intuitive Decision Making 

Scholars have long recognized the potential limitations of classical decision 

theory, particularly in domains where it may be difficult or impossible to completely 

characterize the context in which decisions must be made (Simon, 1979). In the realm of 

management, which applies equally to the healthcare industry, contextual factors can 

include the external environment (e.g., a society with certain needs for and expectations 

of medical care) and decision-specific characteristics (e.g., a set of alternative choices, 

some of which may be unknown to the decision makers) (Shepherd & Rudd, 2014; 

Simon, 1979). These elements introduce 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 decision treeðin the real world, with all of its unknowns, 

optimal decision making may be out of reach (Simon, 1979). 

Classical decision theory also suffers from a notable limitation in environments 

where decisions have high stakes and must be made rapidly, such as during military 

operations or in emergency medical settings. Emergency physicians make diagnosis and 

treatment decisions in environments ñcharacterized by high stakes, high stress, rapidity, 

incomplete information, overwhelming data, and overlapping processesò (Coget & 

Keller, 2010: 57). Coget and Keller (2010) described an example in which a patient 

presented with symptoms of cardiac arrest. On the classical decision 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 

presentation. However, ñHis [the physicianôs] intuition alerts him to the possibility that 



16 

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 dieò (p. 58). Indeed, in this example, the physicianôs intuition was correct, and 

the programmed decision model would have resulted in the patientôs death. In high-stakes 

cases like these, classical decision theory may be inadequate to describe the additional 

factors, some of which may not confirm to the programmed decision making model, 

which are important to making correct decisions. Intuition, such as that exhibited in 

Cogetôs and Kellerôs example, has therefore been a focus of alternative decision making 

theories. Hence, I chose to focus on intuition 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, I turn now to dual-process theory, an alternative model 

of decision making that incorporates both types of decision making. 

Dual-Process Theory 

The dual-process theory of decision making was developed in the 1990s in the 

field of cognitive psychology, and has gained traction in recent years as a way of 

understanding clinical decision making (Pelaccia, Tardif, Triby, & Charlin, 2011). This 

theory was important to the present research because it provides a framework for 

understanding clinical decisions as incorporating both routinized and intuitive processes. 

According to dual-process theory, two systems of reasoning, the intuitive system and the 

rational system, are used simultaneously to arrive at decisions. Westcott (1968) defined 

intuitive decision making as the process of ñreaching a conclusion on the basis of less 

explicit information than is ordinarily required to reach that conclusionò (p. 71). Because 

intuition is important in rapid decision making and may be less useful in decisions where 
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ample time is available for reflection, dual-process theory focuses on tactical (as opposed 

to strategic) decisions (Moxley, Ericsson, Charness, & Krampe, 2012). However, 

intuitive (i.e., automatic, non-deliberative) decision making processes may characterize 

even expert-level, skilled decision making (Kahneman & Frederick, 2005). 

According to the dual-process theory, intuitive cognitive systems handle most 

routine, daily decisions, especially when 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 interrupted by factors like time constraints, stress, fatigue, 

and lack of motivation (Pelaccia et al., 2011). 

This perspective has certain advantages for describing clinical decision making, 

especially in light of research showing that, in real-world settings, decision making is 

highly context-dependent (Gruppen & Frohna, 2002), such that programmed decision 

making may be better understood as a normative ideal 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 making on decision reliability. Decision-making 

improvements, including CDSSs and training, have the goal of making physicians more 

reliable at making effective decisions, even in high-stress, high-stakes settings. In such 

settings, which have a high degree of uncertainty 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, I turn now to 

a review of literature related to reliable performance. 
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Reliable Performance: Routine and Non-Routine Behaviors 

In organizational settings, reliability is defined as the ability to repeatedly produce 

outcomes ñof a certain minimum qualityò (Hannan & Freeman, 1984: 153). As stated 

before, physician performance is defined by the outcome quality of patient care. A 

physician can perform well in an individual patientôs case by making effective decisions 

for that patient, but to ensure quality of care for all patients department-wide, physicians 

must be able to perform as well as possible with regard to all patients; they must perform 

reliably. Reliable performance is crucial in high-risk settings like emergency rooms and 

is defined as the ability to ñanticipate the evolution of unexpected events and promote 

resilience in times of crisisò (Gebauer, 2013: 205). According to high reliability theory 

(HRT), which is a classical model of reliability, there are two dimensions to reliability: 

routine reliability and mindful reliability (Butler & Gray, 2006; Roberts, 1990). Routine 

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 makers can routinely 

follow those steps any time they are faced with that situation. This is highly reminiscent 

of classical rational decision theory. 

Routine-based reliability is only one dimension of clinical performance; for 

example, reliable physicians make and execute 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 outcomes while 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. In other words, ñreliable performance is not merely 

the attainment of a desired outcome level, but also the ability to control variance in 

outcomesò (Butler & Gray, 2006: 212).  

At the organizational level, reliable performance has been associated with both 

routine-based activities and non-routine behaviors (Tsang, 2013). Here, a routine is ña é 

stimulus [that] produces a fixed response that involves a predefined pattern of choice 

from an established set of options without searching for new possibilitiesò (Butler & 

Gray, 2006: 213ï214). Within clinical performance improvement, routine-based 

approaches 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 

guidelines for programmed decision making often aided by technology (Butler & Gray, 

2006). The logic behind this approach is that, by minimizing the need for ñcreative 

human involvement in the momentò (Butler & Gray, 2006: 214), clinical organizations 

can minimize errors caused by physicianôs cognitive bias, individual differences, fatigue, 

or task skill inefficiency. Clinical practice guidelines and other protocols used to 

routinize decision making are based on this same logic. 

The reliability of intuitive cognitive processes is highly contested in the field of 

medical practice. Because decision makers are not consciously following a set of 

predefined rules, intuitive, non-programmed decision making is inherently more 

vulnerable to cognitive biases like emotion. This has led some to argue that intuitive 

cognition is unreliable (Pelaccia et al., 2011). However, dual-process theorists argue that 
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intuitive and rational decision making processes are equally error prone (Norman & Eva, 

2010). 

This impasse highlights a major drawback of dual-process theory: its focus on 

tactical decision making leaves little room for higher-level analysis of organizational, 

cultural, and managerial factors that might influence decision making within the 

organization as a whole. Although dual-process decision making could admit of external 

influences to individual cognition, its emphasis on the individual ignores important 

organization-wide factors that may be essential to understanding organizational trends in 

decision making. Such organizational trends are essential to reliable performance, 

particularly in high-risk settings like medicine where organizationalðnot just 

individualðreliability is of extraordinary importance (Roberts, 1990). Taking a ñbig 

pictureò approach is a prerequisite of developing high reliability at an organization-wide 

level (Roberts, Bea, & Bartles, 2001). By focusing on individual physiciansô decision 

making processes, dual-process theory sheds light on 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 routine-based reliability still underpins much 

of the current use motivation of CDDSs. Because CDDSs match patient-specific 

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, 1979). According to Shortliffe et al. 

(1979), patient-specific CDSSs specifically ñimprove the reliability of clinical decisions 

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 decisions explicitò (p. 1208). 

Although there is some evidence that CDSSs can improve physiciansô reliability, research 

has failed to show that the increasing routinization of decision making alone has had 

positive results overall for patient outcomes (Jaspers, Smeulers, Vermeulen, & Peute, 

2011). 

Mindfulness 

Mindfulness Theory 

The converse of routine reliability is mindful reliability, which is reliability 

conferred by a non-automatic approach to solving problems that is characterized by 

highly context-dependent cognition (Langer, 1997; Spender, 1989). Another definition of 

mindfulness is ñthe capacity to be aware of oneôs internal condition and external situation 

as fully and as consciously as possibleò (Coget & Keller, 2010: 69). Classical decision 

theory fails to account for nonprogrammed decisions, and dual-process theory fails to 

allow for multi-level analysis, confining decision theory to the individual level and 

leaving little room for understanding decision making at an organizational level. By 

contrast, the theory of routine and mindful reliability provides sufficient power to account 

for all facets of decision making in complex settings. Butler and Gray (2006) 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 authors explained: ñWhile software that 

is easy to use increases usersô efficiency, it also increases their vulnerability to change or 

failure because it makes task execution more automaticò (Butler & Gray, 2006: 220). 

Mindfulness thus provides an attractive alternative to 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 characteristic (Weick, Sutcliffe, & Obstfeld, 1999). Karl E. Weick is one 

of the most prominent researchers of mindfulness in organizational settings. Weick and 

Sutcliffe (2006) described the relationship between mindful decision making and 

routinized decision making processes, which they called ñcodes.ò The authors argued that 

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) than their less 

mindful counterparts. Similarly, Weick and Putnam (2006) emphasized that mindful 

individuals minimize reliance on concepts, instead relying on their own conscious 

awareness. 

At the organizational level, mindfulness involves an organizationôs ability to 

respond efficiently to changing and new environmental events and to bounce back from 

close failures. This form of mindfulness is highly relevant to healthcare services, because 

it can help organizations design processes and structures that can improve the 

organizationôs capability to respond to unexpected situations such as large scale 

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 clinical 

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 mindfulness characterizes organizations that recognize the 

inexorable nature of uncertainty 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 about the world, (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 experts. (Weick & Sutcliffe, 2006: 516) 

As Carlo, Lyytinen, and Boland (2012) pointed out, collective 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 representatives to mindfully ensure that 

contractorsô work will lead to the accomplishment of the goal for a building project. 

However, the work itself necessarily involves the mindless work of laying a brick wall; 

the mason is not expected to pay attention to the global impact of this activity, and, as an 

expert in the operation, is likely able to perform the work automatically, with a minimum 

of conscious decision making (Carlo et al., 2012). 

Individual mindfulness, which is the concept of interest in this present research, is 

ñthe capacity to be aware of oneôs internal condition and external situation as fully and as 

consciously as possibleò (Coget & Keller, 2010: 69). In this regard, mindfulness is 

closely related to situational awareness. Indeed, Ellen Langer defines mindfulness as a 
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ñsense of situational awarenessò (Langer, 1997). However, mindfulness differs from 

situational awareness in that it ñrefers to the active construction of new categories and 

meanings when one pays attentionò (Vago & Silbersweig, 2012: 3). Thus, mindfulness 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 see that reliable clinical decisions may involve mindful processes at the 

individual level, like deliberations about investing in experimental oncology drugs and 

conscious awareness of patient-specific contexts, as well as mindless processes, like 

intuitive decision making and automated use of evidence-based 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 these 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 

organization. Research shows that mindful attention can be developed and enhanced 

through interventions (e.g., Desbordes, 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 present research 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 meditations (Vago & Silbersweig, 2012). Although some 
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research indicates that meditation or other spiritual practices are useful in developing 

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

we are interested in personal traits or tendencies as exhibited by physicianôs actions in 

clinical settings. Neither should mindfulness be confused with other individual 

characteristics such as intuitive decision making, defined as the process of ñreaching a 

conclusion on the basis of less explicit information than is ordinarily required to reach 

that conclusionò (Westcott, 1968: 71). Mindful physicians may make decisions on the 

basis of explicit information, such as the parentsô behavior in the example above, or non-

explicit information, such as difficult-to-define hunches. Consequently, mindful 

physicians may make many or few intuitive decisions, depending on the context. Intuitive 

decision making presents 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 of pattern recognition, in that mindful physicians are more likely to identify 

new patterns and make decisions based on such patterns, pattern recognition forms an 

essential element of all clinical decision making and therefore has an equivocal 

relationship with 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 

mistakes (Shortliffe et al., 1979). Because not all clinical situations require overtly 

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

personal trait is difficult to observe. 
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I turn now to empirical research on reliable decision making in clinical settings, 

which will shed light on the real-world utility of mindfulness theory. 

Empirical Research on Mindfulness in Clinical Settings 

In the current healthcare 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 among physicians (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. I discuss these 

in the paragraphs below, following which I discuss mindfulness research in the healthcare 

field, which is incipient, but promising. 

Mindfulness may have an effect on physiciansô wellbeing and performance 

(Beach et al., 2013). Because mindful individuals engage in both awareness of their 

surroundings and critical self-reflection, mindfulness may enable them to ñlisten 

attentively to attentively to patientsô distress, recognize their own errors, refine their 

technical skills, make evidence-based decisions, and clarify their values so they can act 

with compassion, technical competence, presence, and insightò (Epstein, 1999). 

Caregiver mindfulness has been empirically linked decreased morbidity in some 

conditions (Matte, 2012). Coget and Keller (2010), using an illustrative case study of an 

experienced emergency physician, listed ñcapacity for mindfulnessò as one of four skills 

and traits necessary to make effective decisions in critical contexts such as emergency 

medicine. Epstein (2003) found that exemplary physicians often exhibit mindfulness, 

despite the fact that mindfulness 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 nursesô level of mindfulness [not to be confused with mindfulness meditation]) 

have been shown to improve workïlife balance (Cunningham, Bartels, Grant, & Ralph, 

2013) and job satisfaction (Kwok, 2012) and to reduce anxiety, depression, and burnout 

(Westphal et al., 2015). Among first-year medical students, mindfulness intervention has 

been shown to decrease stress and increase self-compassion (Erogul, 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 shows, according to a recent multidisciplinary review, being mindful at work 

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

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

first to investigate the role of mindfulness in emergency department physiciansô decision 

making and performance. 

To summarize, reliable decisions can be made using routine-based and 

mindfulness-based processes. Crucially, routines are ñhelpful when they provide options, 

but detrimental when they hinder detection of changes in the task or environmentò 

(Butler & Gray, 2006: 214). Therefore, the two approaches 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, Butler and Gray explained: ñWhile software that is 

easy to use increases usersô efficiency, it also increases their vulnerability to change or 

failure because it makes task execution more automaticò (Butler & Gray, 2006: 220). 
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Similarly, physicians who rely on routine-based CDSSs may be vulnerable to errors 

caused by a lack of mindfulness. It seems, therefore, that the optimal situation would be 

one in which CDSSs promoted routine-based reliability without hindering mindfulness-

based reliability. 

Empirical Research on Mindfulness and Information Technology 

Despite the lack of evidence on mindfulness among emergency physicians in 

particular, there is a growing body of research from other industries related to 

mindfulness and its relationship with IT. Recent reviews have revealed that the large 

majority of mindfulness research shows physical, psychological, and performance 

benefits, including stress reduction and motivation increase, as a result of which many 

workplaces have begun to offer mindfulness interventions for employees (Choi & Tobias, 

2015; Hyland, Lee, & Mills, 2015; Kroon, Menting, & van Woerkom, 2015). These 

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 

on training participants to pay attention to their environments ñon purpose, in the present 

moment, and nonjudgmentallyò (Kabat-Zinn, 2005: 4). Such trainings 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 group task performance (Cleirigh & Greaney, 2015). 

 One of the most important theoretical works on the subject was written by Butler 

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) perspective, they argue that complex information 
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systems are subject to failure and may not be reliable (e.g., computers may crash), and 

that mindfulness can act as a paradigm for securing reliability in the face of unpredictable 

systems and chaotic contexts (e.g., by 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 are both required to complement routine processes and 

unreliable systems. 

This perspective is highly applicable to emergency physiciansô decision making, 

since CDSSs aim at increasing process consistency and guideline adherence at the 

expense of context-specific decision making (Dean et al., 2015). Mindfulness enables 

individuals to ñchange their perspective to reflect the situation at hand. From this 

perspective, routines are a double-edged sword. They are helpful when they provide 

options, but detrimental when they hinder detection of changes in the task or 

environmentò (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 routine-

based operations may not yield net performance benefits. Thus, focusing on a single 

perspective (such as that of a CDSS) is likely to lead to ñunexpected detrimental 

consequencesò (Butler & Gray, 20016: 215). Mindfulness has also been identified as a 

key component of reliable performance in fast-response organizations where critical 

decisions must be made at a momentôs notice (Faraj & Yan, 2006; Weick et al., 1999).  

A growing body of literature has examined the relationship between mindfulness 

and IT generally. 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 functions (Boland Jr, Tenkasi, & Te'eni, 1994). At the individual level, 

however, the effects of IT are more mixed. For example, (Butler & Gray, 2006) found 

that reliable IT systems can, in fact, promote mindlessness (i.e., a lack of awareness of 

oneôs internal and external situation) at the individual level by enabling routine, repetitive 

performance of tasks. The 2008 financial crisis has provided a paradigm case of this 

mechanism; Eastburn and Jr.Boland (2015) described how IT-based decision support 

systems encouraged mindless behaviors among bankers and investors, eventually leading 

to detrimental financial outcomes. These outcomes were surprising to the 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 individual mindlessness may be beneficial 

when taken together with mindfulness at other parts of the organizationðin fact, 

mindfulness as an organizational trait involves 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 extent of its use, its context, and userôs personal 

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 a 10-year 

period to hospitals for investing in healthcare information technology systems (Sharma, 

Chandrasekaran, & Boyer, 2014). The result 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 hospital-level effects of this investment (Adler-Milstein, 

Everson, Shoou-Yih, & Lee, 2015). The general consensus appears to be that healthcare 

IT investment leads to performance gains in the form of cost reduction (Adler-Milstein et 

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

other types of performance benefits. For example, Williams et al. (2015) found that 

hospitals with the highest quality (measured as 30-day readmission rates and 30-day 

mortality rates) did not use statistically more types of IT (the possible types included 

electronic medical records, computerized physician order entry systems, and electronic 

diagnostic results, among others). Further, the researchers conducted a sensitivity 

analysis, which revealed that IT variables were the least important variables in their 

model for predicting hospital quality. The researchers include both electronic records and 

CDSSs in their analysis and concluded that ñan aggressive technology adoption 

practiceédoes not necessarily lead to increased quality of patient careò (Williams et al., 

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 improving the return on IT 

investment. 

A few studies have focused specifically on the role of CDSSs in physiciansô 

decision making, as I did in the present mixed-method study (see Chapter 6). CDSSs that 

provide physicians with information on prescribing medications have been found to 

improve prescription accuracy and reduce the influence of pharmaceutical firms, 

including in intensive care settings (Bochicchio et al., 2006a; Epstein & Ketcham, 2014). 
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Computerized physician order entry systems (CPOEs) allow physicians to input orders 

for medications, procedures, and tests electronically and also provide a degree of decision 

support by requiring situation-specific inputs (Williams et al., 2015). There is robust 

evidence supporting the claim that CPOEs lead to decreased medication errors and 

adverse drug-related events at the hospital level (e.g., by making it difficult or impossible 

for physicians to make careless mistakes), and that this connection is strengthened when 

CPOEs include decision support (Charles, 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 mindfulness, that may influence performance 

outcomes. While some models have considered organizational factors like hospital size 

and length of operation (Williams et al., 2015), few have investigated IT-related 

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, CPOEs are associated with significant increases in emergency department 

personnelôs time spent on computersðup to 11.3% for emergency department physicians 

(Georgiou et al., 2013). This increased computer time may lead to decreased time spent 

with patients (since physicians are required to spend time completing computerized tasks) 

and, potentially, decreased mindfulness (since physicians may be more rushed or more 

attentive to computerized tools, as described above). Additionally, the benefits of CPOEs 

becomes less visible in more complex models, such that the evidence in favor of their use 

is far from straightforward (Georgiou et al., 2013). Indeed, when it comes to predicting 
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patient outcomes, physiciansô opinions may still outperform algorithms and routinized 

tools (Farion, Wilk, Michalowski, O'Sullivan, & Sayyad-Shirabad, 2013). 

CDSSs are increasingly implemented using handheld devices like smartphones 

and tablets (Bochicchio et al., 2006b). However, very little existing evidence supports a 

connection between mobile device use by emergency department physicians and 

improved patient outcomes (Dexheimer & Borycki, 2015). Despite the lack of evidence, 

scholars have viewed the increased investment in mobile devices by emergency 

departments as inevitable (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 evidence suggests that any such gains may entail significant tradeoffs. 

Clinical Decision Support Systems 

Clinical decision support systems are a particular class of HIT. Broadly, a CDSS 

is ñany computer program designed to help healthcare professionals to make clinical 

decisionsò (Musen, Middleton, & Greenes, 2014). With 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 common-sense 

understandings or exploring specific applications without attempting to define them. 

Because the present study focuses on clinical decision making, it is important to attempt 

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 decisions that are most likely to result in desired 

outcomes. At their heart, CDSSs are an attempt to automate this clinical decision model. 

Therefore, I exclude from the definition of CDSSs any system that merely provides 

warnings or alerts based, for example, on medicine compatibilities or patientsô medical 

history. To qualify as a CDSS under my definition, a system must provide outputs based 

on a statistical calculation using the physiciansô inputs about patientsô symptoms and 

characteristics. In adopting this definition, I am both adhering to the traditional theory of 

clinical decision making and following leaders in the CDSS field, such as Spiegelhalter 

and Knill-Jones (1984), who pioneered CDSS theory by emphasizing both the importance 

and the pitfalls of probabilistic approaches to computerized clinical decision support. 

Other researchers in the field of medical information systems distinguish between 

knowledge management systems, on the one hand, and patient-specific 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. Patient-specific systems provide patient-specific recommendations by 

matching knowledge in a computerized database with information specific to a patientôs 

condition (Pluye & Grad, 2004). For example, a CDSS may suggest a best explanation 

for a patientsô symptoms or may provide differential diagnoses (i.e., alternative 

explanations for the same clinical presentation) with their associated statistical 

probabilities. Patient-specific CDSSs match generic rule-based information stored in 

databases with patient-specific inputs as to aid in clinical decision making. Again, to 

qualify as a CDSS under my definition, the rule-based information must use a probability 

calculation to arrive at the output, rather than simply noting that patient is due for a 
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particular test or cannot tolerate a particular medication based on interactions with 

existing prescriptions. Because of their rapid and reliable inputïoutput conversion, 

CDSSs fit well with the needs of emergency medicine, where accurate, life-saving 

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 emergency departments (Ash 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 had risen to 75% by 2014, with an increase in use of clinical decision support 

functions (Adler-Milstein et al., 2015).  

In practice, clinical CDSSs can take 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 these computers 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 patientsô rooms or at their bedsides, when physician and 

patient are present together in the same room), or they can be carried with clinicians in 

the form of mobile devices like smartphones and tablets (Musen et al., 2014). Each of 

these different types of CDSSs can alter clinical decision making procedures in multiple 

ways depending on cliniciansô patterns of CDSSs use. For example, a physician may use 

CDSSs to input a patientôs symptoms during consultation, reviewing the systemôs 

recommendations before making a diagnosis. In this case, the physician relies on the 
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system to simplify the decision making process. Alternatively, a physician can consult a 

CDSS after a patient consultation as a way to confirm and check his or her own diagnosis 

and treatment decisions. In this case, the physician treats the CDSS use as secondary 

ólineô in the decision making process by relying more on her owing training and 

situational knowledge and to make sure that he or she did not miss anything. Figure 2 

provides screenshots of two such systems: UpToDate and Epocrates. 

Figure 2. Sample CDSS Screens 

UpToDate calculator Epocrates treatment guidelines 

 

 

  

 

 

Next, I turn to the concept of restrictiveness, 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 patient care, have ushered a new generation of real-

time interactive IT tools for clinical decision making. These are being rapidly adopted in 

United States healthcare facilities (Williams, 2014). Research also indicates that 

physicians who use such HIT tools make significantly different diagnosis and treatment 

decisions compared with those who do not (Bochicchio 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 with the calculation programmed into the system than 

those of their counterparts who did not use the system (Epstein & Ketcham, 2014). 

At the same time, the outcomes 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 use such HIT tools at a 

greater rate than their lower performing counterparts (Williams 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 performing 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 evidence already suggests that accessing tools such as mobile 

devices at the point of patient care can alter physiciansô treatment decisions and 

potentially lead to differences in performance compared with physicians who do not use 
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such technologies (Bochicchio et al., 2006b; Epstein & Ketcham, 2014). Particular 

characteristics of the HIT environment may play a role in how HIT alters performance. 

HIT restrictiveness is defined as the extent to which HIT tools guide physiciansô 

decisions and thereby restrict their decision-making behaviors (Tsang, 2013). For 

example, a highly restrictive CDSS might provide an exact dose for a particular drug 

given a patientôs weight; a less restrictive tool might suggest a range, allowing physicians 

to prescribe more aggressively or conservatively, as they prefer. 

However, it is not clear how this influences performance. Physicians may become 

overly reliant on restrictive HIT tools and their scripts, and access to embedded scripts is 

likely to interfere with situation-specific decision making, potentially drawing attention 

away from evidence or details that are not captured in the HIT programming. This could 

be very important. It could also be argued that restrictiveness could improve performance 

owing to its role in standardizing best practices in patient care and by doing so decreasing 

variance in decision process and performance (e.g., by ensuring that doctors do not over-

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 physician performance. 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 quickly and 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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technologies like CDSSs, by turning physiciansô attention toward programmed, 

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 explain how mindful physicians differ 

in their use of CDSSs. Without this knowledge, it is impossible for hospitals to ensure 

that their HIT investment will yield the hoped-for returns. Therefore, I seek to explore 

how emergency physicians use information technology, especially CDSSs, to make 

correct diagnosis and treatment decisions. This 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 three chapters, I 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 from a 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, I present the overall purpose of the present research and formulate 

key research questions, including an overarching research question and specific research 

questions for each of the three studies. This enables me to expand the overall design for 

the three-study sequence. 

Research Purpose 

The problem of practice explored in this research is that despite decades of 

research results on the effectiveness of HITðparticularly CDSSsðremains equivocal. 

To date, the primary purpose of CDSSs has been to routinize clinical decision making, 

taking the ñguess workò out of the practice within emergency medicine. Although there is 

some evidence that CDSSs can improve physiciansô reliability, research has failed to 

show that increased routinization of decision making has a positive effect on either 

patient care outcomes or healthcare costs (Jaspers et al., 2011; Jones, Rudin, Perry, & 

Shekelle, 2014; Kellermann & Jones, 2013; Landrigan et al., 2010; Williams et al., 2015). 

Nevertheless, the United States government has continued to promote HIT, allocating 

billions of dollars to hospitals for investing in HIT systems and penalizing hospitals that 

do not comply (Sharma et al., 2014). The outcome of this movement is a potential loss of 

investment for institutions and at the federal level, a potential increase in healthcare costs 

for consumers, and a failure to improve standards of care.  

Therefore, there is a need to determine conditions what make HIT use effective, 

identify factors which might hinder their effective implementation, and analyze patterns 

of effects how they jointly alter patient outcomes. More specifically, there is a need to 

determine how HIT systems interact with complex clinical decision-making contexts and 
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processes, which cover both routine and non-routine behaviors both at the individual and 

team levels. Such an understanding can help hospitals create and promote conditions that 

can lead to more reliable decision making in HIT rich environments that will improve 

patient outcomes and realize return on HIT investment. The overall purpose of this 

research is to explore how emergency physicians can use healthcare information 

technology, especially CDSSs, more effectively by increasing the level of correct 

diagnosis and treatment decisions.  

Research Questions 

To address the general research question above I decided to conduct a series of 

three studies. In my qualitative research, the first in the series of three studies, I examined 

the use of automatic decision making, called intuitive reasoning, on emergency 

physiciansô decision making process. The purpose of the study was to address the 

following questions: 

o  How emergency room (ER) physicians make diagnosis and treatment 

decisions and what influences those decisions? 

o How and to what extent does intuitive decision making take precedence over 

routinized decision making in ER physiciansô diagnosis and treatment 

decision processes? 

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 of IT use in ER physician performance, I conducted 

a second study modelling IT (again considered broadly at this initial stage) as a predictor 
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of performance. The follow-up study, a quantitative survey project, explored a model of 

mindfulness, IT access, and ER physician performance. The research question was:  

o What is the relationship between information technology use, access, and 

restrictiveness and ER physician performance, and to what extent are such 

effects mediated by mindfulness? 

This study yielded results that supported the potential risks of IT use and the importance 

of mindfulness in mitigating those risks. 

In a third, mixed-method study, I sought to develop a fuller understanding of the 

ways in which mindfulness affects the performance gains or losses generated through use 

of IT. I focused specifically on IT-based CDSSs and their use. The third study was 

guided by the following research question: 

o What, if anything, do highly mindful emergency physicians do differently when 

using clinical decision support systems that will  lead to improved 

performance when compared with less mindful physicians? 

Results revealed six patterns of CDSS use: confirmation only, disengaged use, electronic 

charts, extension of consultation, no use, and preparation for consultation. The results 

also suggested that more mindful physicians are more open to change and to consider 

how different use practices could result in better patients outcomes. Mindfulness leads 

physicians to more circumspectly consider all possibilities, as they remain aware of their 

own potential limitations. 

Research Design 

Overall, this sequence of studies follows a sequential, exploratory mixed methods 

design. Mixed-methods research enables researchers to take advantage of the strengths of 
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both qualitative and quantitative approaches while using a robust, multifaceted approach 

to overcome the weaknesses of each (Castro, Kellison, Boyd, & Kopak, 2010). This type 

of research is especially appropriate for conducting in-depth explorations of understudied 

topics, because 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 mixed-methods research involves collecting both quantitative and qualitative 

data at the same time, whereas quantitative and qualitative aspects follow one another in 

sequential designs (Castro et al., 2010). Concurrent designs are appropriate when 

researchers hope to accurately define relationships among predefined variables of interest 

(Creswell, Plano Clark, Gutmann, & Hanson, 2003). In the present research, however, the 

variables of interest were not clearly defined at the outset, making a concurrent design 

inappropriate. Therefore, I chose a sequential mixed-methods design for this study. 

Sequential mixed-methods designs are further subdivided into exploratory, 

explanatory, and transformative research (Castro et al., 2010). Transformative designs 

seek explicitly to bring about social change, rather than to bring about understanding of a 

research area, making transformative research inappropriate for the present study. An 

explanatory design was also inappropriate for this research because it involves, first, 

conducting quantitative research to test a research hypothesis or model and then, second, 

using qualitative methods to explain the quantitative results (Castro et al., 2010). 

However, for this study, I did not have an a priori hypothesis or model; instead, I sought 

to better understand 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 through open-ended 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. 

The present research process consists of a sequence of three studies. The results of 

each study informed the design of the following study. First, I conducted a qualitative 

study to broadly understand problems in ER physician decision making by looking 

particularly at times when physiciansô decisions came into conflict with the decisions 

suggested by routinized systems or training. The 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 

patientsô relatives) in experienced ER physiciansô approach to clinical decisions. Second, 

results revealed an increasing level of reliance on HIT tools among less experienced 

physicians (see below for a detailed description of results).  

Based on these results, I formulated a quantitative model of mindfulness, HIT, 

and physician performance, with the goal of characterizing the causal relationships 

among these variables and thereby testing hypotheses related to the effects of 

mindfulness. As expected, the study revealed that increased HIT use decreases 

performance except when mindfulness acts a ódampeningô mediator (see below for a 

detailed description of results). This suggests that mindful physicians use HIT differently 

from their less mindful counterparts, so mindfulness is a crucial component to consider in 

the attempt to optimize hospital HIT investment.  
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To better understand how mindfulness influences HIT use, I designed an 

embedded, mixed-method study with the goal of discovering what mindful emergency 

physicians do differently while using CDSSs and how their different behaviors might 

lead to improved performance. Through in-depth interviews, mindfulness questionnaires, 

and objective performance data, I performed a multi-faceted exploration of the 

connections among mindfulness, patterns of CDSS use, and emergency physician 

performance. The integrative research model and the key findings of each study are 

summarized in Figure 3.  

Figure 3. Integrative Research Model 

Study 1: Qualitative Study 2: Quantitative Study 3: Mixed
Research Questions:

¶ What explains how emergency 
room (ER) physicians make 
diagnosis and treatment decisions?
¶ How and to what extent does 

intuitive decision making take 
precedence over rational decision 
ƳŀƪƛƴƎ ƛƴ 9w ǇƘȅǎƛŎƛŀƴǎΩ ŘƛŀƎƴƻǎƛǎ 
and treatment decisions?

Research Question:
What is the relationship between 
information technology use, access, 
and restrictiveness and ER physician 
performance, and to what extent such 
effects are mediated by mindfulness?

Key Findings:
¶ 0 out of 22 younger respondents 

(ages 33 and younger) reported 
trusting their intuitions in 
preference to medical training
¶ 15 out of 15 experienced 

respondents (ages 34 and older) 
reported trusting their intuitions in 
preference to medical training.

Key Findings:
¶ Mindfulness dampens the negative 

relationship between IT use and 
performance (direct ̡  = -.676, p < 
.001; indirect ̡  = .124, p = .043). 
¶ There is a negative direct effect of 

IT use on mindfulness.
¶ IT access positively influences 

mindfulness (  ̡= .445, p < .001). 

Flow to next phase:
¶ Intuition Ą  Importance of 

mindfulness
¶ Decision making style differs by 

generation Ą  potential 
overreliance on information 
technology

Flow to next phase:
Mindfulness negatively mediates IT 

use performance effects Ą  
Mindful physicians use IT 
differently

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

Key Findings:
¶ Mindfulness is significantly 

positively related to ER physician 
performance (  ́= .660, t = 4.027; p 
< .001)
¶ Highly mindful physicians view 

CDSSs in supporting, consultative 
role in their decision-making
¶ Less mindful physicians rely either 

heavily and routinely or not at all 
on CDSSs
¶ More mindful physicians are open 

to change and consider how 
alternative practices can result in 
better patients outcomes

How do top-performing physicians use IT to reliably make correct diagnosis and treatment decisions?
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The following paragraphs provide a brief overview of the design of each of the 

three studies in this sequence. For a detailed description and justification of the design 

and methods for each study, see Chapter 4 (quantitative study), Chapter 5 (qualitative 

study), and Chapter 6 (mixed-method study). 

Qualitative Study Design 

The qualitative study explored intuitive decision making in general among ER 

physicians. Table 2 summarizes the demographic characteristics of the sample. The 

interview protocol can be found in Appendix A. 

Table 2. Participant Demographics 

Characteristic 
Number of participants  

(total: 37) 

Gender 
Male 20 

Female 17 

Age 
Ò 33 22 (12 women, 10 men) 

> 33 15 (5 women, 10 men 

City size* 
Large 20 

Small 17 

UtilizationÀ 
High 20 

Low 17 

Regionÿ 
East 18 

West 19 
*Small city size was defined as < 100,000 inhabitants according to U.S. 

Census data, and large city size was defined as Ó 100,000 inhabitants. 

 
ÀLow and high utilization were defined being below or above the 

national utilization of 42.8 ER visits per 100 persons per year, 

respectively (Centers for Disease Control and Prevention, 2014). 

 
ÿEast refers to Boston, MA, Cleveland, OH, Atlanta, GA, and 

Melbourne, FL, and West refers to Los Angeles, CA, San Francisco, 

CA, Portland, OR, and Las Vegas, NV. 

 

 

Semi-structured interviews revealed that less experienced physicians rely more on 

technologies and treatment protocols learned during training. Although there are some 

similarities between protocols learned in training and CDSSs (many of which automate 

the same protocols), I chose to focus on CDSSs, rather than on medical training, owing to 
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the timeliness of IT use as a research topic and its underrepresentation in existing 

research literature when compared with research on medical training. This led 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 peer-rated performance, considering the role of 

mindfulness as a mediator. The quantitative research model is presented in Figure 4. 

Figure 4. Quantitative Research Model 

IT Access

IT Use

IT Restrictive-
ness

Performance

Pay-for-Performance 
Availability

Years of Medical 
Experience

Risk Tolerance

Occupational Stress

Controls

Mindfulness

 
 

 

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 of IT, whereas less 

mindful physicians may experience performance decreases with increased IT use. 
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Therefore, I developed a third mixed-method study to investigate the differences in IT 

use tendencies among more and less mindful physicians. 

Mixed-Method Study Design 

The third study explored differing patterns of CDSS use among high- and low-

mindful emergency physicians. An embedded mixed-method approach was chosen 

because I 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 

quantitatively using established research instruments, but differences in CDSS use is 

suited to qualitative examination, since it does not involve measuring a variable or testing 

a hypothesis, but rather involves an open-ended exploration of a process phenomenon. 

Because the study involved both qualitative and quantitative aspects, a mixed-method 

study was 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 

decisions and what influences those decisions? 

o How and to what extent does intuitive decision making take precedence over 

routinized decision making in ER physiciansô diagnosis and treatment 

decisions? 

In this chapter, I present the design, method, results, discussion, and limitations for the 

study. 

Design 

A qualitative, grounded theory approach, as formulated by Corbin and Strauss 

(2008), was used to conduct this research. Grounded theory is an integrative methodology 

in which new theory is constructed from ñthe past and present involvements and 

interactions with people, perspectives and research practicesò (Charmaz, 2006: 10). 

Through semi-structured 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 rational decision making in 

their physiciansô diagnosis and treatment decisions. The methodology for the research 

takes into account the knowledge obtained from the review of related academic literature, 

the nature of the research subject, and the objectives that this researcher hopes to achieve. 

Utilizing a qualitative method in the form of semi-structured interviews and a 

narrative approach enabled the researcher to understand the decision making processes 

used by emergency room physicians. Crossley (2000) suggested that narrative research is 
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concerned with identity and is appropriate when understanding the experiences of trauma 

and sensitive information. 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 disadvantage of using semi-structured interviews is that the interview can 

lack direction (Padgett, 2008). Therefore, the researcher must be mindful that 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 for-profit and not for profit hospitals. With the help of staff at the emergency 

departments being studied, participants were chosen based on their knowledge and 

experience (Torr, 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 Table 3 for a summary of participant demographics, 

including age and gender. Specifically, 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, NV) region.  
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Table 3. Qualitative Research Participant Demographics 

Characteristic 
Number of participants  

(total: 37) 

Gender 
Male 20 

Female 17 

Age 
Ò 33 22 (12 women, 10 men) 

> 33 15 (5 women, 10 men 

City size* 
Large 20 

Small 17 

UtilizationÀ 
High 20 

Low 17 

Regionÿ 
East 18 

West 19 
*Small city size was defined as < 100,000 inhabitants according to U.S. 

Census data, and large city size was defined as Ó 100,000 inhabitants. 

 
ÀLow and high utilization were defined being below or above the national 

utilization of 42.8 ER visits per 100 persons per year, respectively 

(Centers for Disease Control and Prevention, 2014). 

 
ÿEast refers to Boston, MA, Cleveland, OH, Atlanta, GA, and Melbourne, 

FL, and West refers to Los Angeles, 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 

conferencing adhering to proper protocol. The chosen physicians were asked to 

participate in a confidential, semi-structured interview estimated to take 60 to 90 minutes. 

The preferred method of conducting the interviews was in person when possible. 

Prior to commencing the 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 could end 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 been fully 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. See Appendix A for the interview protocol. 

All of the recordings are stored in a password-protected 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 transcribed documents 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 interviews (Corbin & Strauss, 2008) that 

could help answer the research questions and construct a theory grounded in the research 

findings. Braun and Clarke (2006) described thematic coding as a method for 

ñidentifying, analyzing and reporting patterns (themes) within dataò (p. 79) and noted that 

ña theme captures something important about the data in relation to the research question 

and represents some level of patterned response or meaning within the data setò (p. 82). 

Subsequently, axial coding was employed after the open coding process in order to 

identify emerging themes across the interviews. Finally, 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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I continued to examine interview data for themes that emerge pursuant to the 

research questions. 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 data, third party reviewers, 

including two colleagues and one professional editor, were asked to review the codes. 

The third-party reviewers checked to ensure that the emergent themes were reflected in 

the interview transcripts and that the coding process aligned with the research question. 

Figure 5 contains the list of codes for each step, and Table 4 presents 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, 

Participants Ò 33 

Total Instances, 

Participants > 33 

% of Interviews 

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, I used a grounded theory approach to answer the research question 

and build a hypothesis related to the role of intuitive reasoning in emergency physiciansô 

decision making processes. The findings of the thematic analysis and the grounded theory 

are presented in narrative format in the following section. 

Results 

Findings relevant to each theme are presented in the following subsections. Table 

5 indicates how each of the participants answered the key research question and 

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

Participant  
Age > 

33? 

Finding 1: 

Participant 

reported 

experiencing 

intuitions 

about clinical 

cases?  

Findings 1A & 1B 

(research question): 

Participant reported 

using intuition in  

preference to 

training while 

making a diagnosis 

or treatment 

decision?  

Findings 2A & 2B: 

Participant 

reported 

reflecting on loss 

of life after work?  

Finding 3: 

Participant 

mentioned 

deep -vein or 

mesenteric -

vein 

thrombosis?  

1F ƍ ƍ ƍ ƍ ƍ 

2M  ƍ    

3M  ƍ   ƍ 

4F  ƍ    

5F ƍ ƍ ƍ ƍ ƍ 

6M  ƍ   ƍ 

7M ƍ ƍ ƍ ƍ ƍ 

8M ƍ ƍ ƍ ƍ ƍ 

9F ƍ ƍ ƍ   

10M  ƍ   ƍ 

11M ƍ ƍ ƍ  ƍ 

12F  ƍ   ƍ 

13F  ƍ    

14F  ƍ    

15M ƍ ƍ ƍ ƍ ƍ 

16M ƍ ƍ ƍ ƍ ƍ 

17M ƍ ƍ ƍ ƍ ƍ 

18F  ƍ    

19F  ƍ   ƍ 

20M  ƍ   ƍ 

21F  ƍ    

22F ƍ ƍ ƍ ƍ ƍ 

23M  ƍ   ƍ 

24M  ƍ    

25M  ƍ    

26M ƍ ƍ ƍ ƍ ƍ 

27F  ƍ    

28F  ƍ    

29M  ƍ    

30M ƍ ƍ ƍ ƍ ƍ 

31M  ƍ    

32F  ƍ   ƍ 

33M ƍ ƍ ƍ ƍ ƍ 

34F  ƍ   ƍ 

35M ƍ ƍ ƍ ƍ ƍ 

36F ƍ ƍ ƍ ƍ ƍ 

37F  ƍ   ƍ 

Shaded rows represent participants > 33 years old. Dot (ƍ) represents òyes.ó 
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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. Figure 6 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 emphasized the reliability of 

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

said, ñMedical training definitely saves lives. We have protocol for every possible 

situation. Iôve never used my instinct to treat anyone.ò 

Figure 6. Quote Tree for Finding 1A 
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Participant 19F emphasized the algorithm-based nature of medical training and suggested 

that intuitive reasoning in clinical decisions may be altogether unnecessary, thanks to 

technological advances:  

ñWeôre 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 

wouldnôt have to rely on instinct to diagnose. Why would you want to risk 

it?ò 

Participant 37F held a similar view: ñI think youôd have to be an old school doctor to 

trust intuition. Technology today is so accurate that one doesnôt need to risk diagnosing 

incorrectly.ò This suggests that the younger generation of physicians may view intuitive 

decision making as archaic. 

Participant 33M, who had 6 years of experience in emergency medicine, 

emphasized the potential utility of algorithms, validated clinical scoring systems, and 

other evidence-based practices in making diagnostic decisions. According to the 

participant: 

ñThereôs 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, I think, would be helpful. But a lot of us are either not aware of them 

or donôt know them.ò 

Additionally, the participant emphasized the importance of using both rational and 

intuitive reasoning in everyday clinical decisions:  

ñSo you can use those [scoring systems] to 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 didnôt use evidence-based 

medicine, then youôd end up looking for that disease in all kinds of people 

who didnôt really have it.ò 
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Interestingly, when prompted to give a general description of his decision making 

process, Participant 33M seemed to indicate a tendency not to focus on patientsô history 

and context:  

ñAs an ER doctor, Iôm really focused on what brought [the patient] iné 

Whatôs the potential life-threatening condition? They may have diabetes 

and they may smoke, but thatôs not relevant toðyou have chest pain, well, 

what is the cause of your chest pain, thatôs what Iôm focused on.ò 

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 (ages 34 and older) 

reported trusting their intuitions in preference to medical training. Figure 7 shows a 

quote tree summarizing the quotations related to this finding. These selected quotes are 

representative of the responses of all participants aged 34 and older. 
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Figure 7. Quote Tree for Finding 1B 

 
 

Participant 11M recalled two times when the use of intuitive reasoning had led to 

life-saving decisions. One involved an 18-month-old girl who presented with abdominal 

pain and whose symptoms worsened during her ER visit. The patientôs parents were not 

forthcoming with information about the situation. Based on the participantôs observations 
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of the parents and on his clinical intuition, he concluded that the patient had accidentally 

ingested methamphetamine:  

ñShe [the patient] is no longer conscious and sheôs beginning to vomit. 

Instinct takes over now. I knew she ingested some methé We barely saved 

her. Her toxicology came back and I was right. éMeth isnôt prevalent in 

our part of the city so I thinkðI know most physicians might miss it.ò 

When probed for more detail about his decision making process, the participant indicated 

that he never doubted or second-guessed his decision, and he gave the following account 

of ER physiciansô reasoning: ñI believe that an ER physicianôs brain is ruling out other 

causes, diagnoses, etc., but this is happening in the background of our minds. Itôs not 

even cognitive to me. Itôs just years of experience and seeing what Iôve seen.ò This 

suggests that years of experience contribute to the creation of intuitive diagnostic models 

that physicians can employ without the use of rational, algorithm-based decision making. 

Another example of intuitive reasoning was given by participant 35M, who 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: 

ñWe got an IV in him very quickly. We got the initial meds in him very 

quicklyé 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 canôt 

see well enough to put a tube into your trachea. But I really did not want to 

intubate him. So I called ENT and I said, you need to come down here and 

scope him. éSo ENT comes down, they scope him. The back of his tongue 

is also swollen. Normally, [the ENT physician] would just go ahead and say 

weôre just going to intubate him, which would have meant he would have 

been on a ventilator for 24 to 36 hours, extubated, ICU, prolonged hospital, 

blah, blah. éIf you don't intubate soon enough, you end up having to é 

create an airway, a surgical airway, which is a traumatic thing to do. é[The 

ENT physician said], well, heôs swollen and he meets all the criteria for 

intubation. And I said, you know what, heôs 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 weôre not making 
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progress, weôll do it. But if heôs getting better, maybe we can avoid an 

intubation. I would not normally do that. I think I bent the rules a little bit 

because it was a colleague.ò 

Participant 35M 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 participantôs career, he may not have made the same decision. ñI might have just 

gone ahead and intubated him.ò This participant also emphasized an awareness that 

intuitive reasoning was overriding medical training and reported taking extra caution to 

ensure that the decision did not harm the patient:  

ñI donôt think it was reckless because I stood there and Iôm reassessing. é 

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

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

button. éI made the decision, but I also knew it was a risk decision. And, 

therefore, to fully own that decision, I had to stay there and make sure.ò 

A final example comes from a 60-year-old participant, Participant 9F who 

described an interesting approach to emergency room medicine. According to the 

participant, ER physicians approach treatment and diagnosis differently from other 

physicians: ñMost doctors are interested in making diagnosis and then start a treatment. 

We treat and then we make a diagnosis.ò Participant 9F observed that this is an inherently 

more intuitive way of operating. She stated this emphasis on intuition explicitly later in 

the interview, stating, ñThe emergency physiciansé are MacGyver types. éThe job 

thatôs there, we got to get it done, rules shmules.ò This participant was one of the most 

experienced, and she was the only one to directly equate medical training with the 

development of clinical intuition:  

ñMedical training isðthereôs a lot of science in medicine, 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, itôs still a patient, a person, 

and as we often say, patients donôt read the textbooks.ò 
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Participant 9F used an interesting analogy to describe the ER physicianôs clinical decision 

making process. She 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, 

ñAfter 25 years of driving, I want to drive, I get in the car, throw it in gear 

and go. éYou donôt even think about what youôre doing with your body 

because thatôs becomeðyou canôt say instinct because no human has the 

instinct to drive.ò 

This account suggests 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 

automatic. Participant 9F appeared to be familiar with the dual processing model of 

decision making, calling this intuitive reasoning process ñtype-two thinking.ò 

Finding 2A: 0 out of 22 respondents aged 33 or younger reported reflecting on patient 

loss of life after work 

Figure 8 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. 



63 

Figure 8. Quote Tree for Finding 2A 

 
 

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 

reflected during their shifts. Participant 6M noted, ñDo I reflect on the loss of life 

afterwards? Iôm human, I do think about it but I leave it at work,ò and participant 18F 

similarly reported, ñI will think about it as Iôm leaving for home but I donôt bring this 

home with me. I donôt think I would be able to function if I constantly reflected on the 

loss of life.ò Other participants reported not reflecting on patient loss of life at all. 

According to participant 4F, ñI donôt reflect too much. This can really weigh you down.ò 

Participant 12F, who had only experienced dead on arrival patients, said, ñI donôt recall 

reflecting on it. I just went to the next patient.ò 

Participant 33M, a younger participant with 6 years of ER experience, indicated 

that patient loss of life did not often affect him emotionally. However, when discussing 

cardiac arrest situations, he stated that ñItôs harder to psychologically stop a resuscitation 

 








































































































































































































