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Abstract

Systematic reviews of healthcare disparities suggest that clinicians’ diagnostic and therapeutic

decision making varies by clinically irrelevant characteristics, such as patient race, and that this

variation may contribute to healthcare disparities. However, there is little understanding of the

particular features of the healthcare setting under which clinicians are most likely to be

inappropriately influenced by these characteristics. This study delineates several hypotheses to

stimulate future research in this area. It is posited that healthcare settings in which providers

experience high levels of cognitive load will increase the likelihood of racial disparities via 2

pathways. First, providers who experience higher levels of cognitive load are hypothesized to

make poorer medical decisions and provide poorer care for all patients, due to lower levels of

controlled processing (H1). Second, under greater levels of cognitive load, it is hypothesized that

healthcare providers’ medical decisions and interpersonal behaviors will be more likely to be

influenced by racial stereotypes, leading to poorer processes and outcomes of care for racial

minority patients (H2). It is further hypothesized that certain characteristics of healthcare settings

will result in higher levels of cognitive load experienced by providers (H3). Finally, it is

hypothesized that minority patients will be disproportionately likely to be treated in healthcare

settings in which providers experience greater levels of cognitive load (H4a), which will result in

racial disparities due to lower levels of controlled processing by providers (H4b) and the influence

of racial stereotypes (H4c).The study concludes with implications for research and practice that

flow from this framework.

Keywords

healthcare disparities; stereotyping; organizations; race/ethnicity; social cognition; cognitive load

This study introduces a conceptual framework for exploring how features of healthcare

settings that increase cognitive load may contribute to racial/ethnic disparities in healthcare.

In this study, cognitive load can be thought of as the amount of mental activity imposed on
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working memory, which may come from competing mental tasks, environmental factors,

our own psychological or physiological state (e.g., fatigue), as well as from the demands

inherent in the task at hand (i.e., intrinsic cognitive load). According to this formulation,

cognitive load is best conceptualized as a quantity that varies rather than a state that is either

present or absent.

The conceptual framework presented below is grounded in dual process models of social

cognition, in which controlled and automatic processes handle different types of mental

activities.1,2 Controlled processes involve intentional, conscious, and effortful thought.

Importantly, high levels of cognitive load can interrupt, impair, or prevent the successful

execution of controlled processes by “taking up” the necessary cognitive resources for those

processes. By contrast, automatic processes are relatively effortless, can occur outside of

consciousness and without intent, and importantly, are not disrupted under high levels of

cognitive load. Recent studies have identified a neurocognitive basis for this distinction,

identifying different patterns of neural activation for automatic versus controlled processes.3

PRIMARY HYPOTHESES

It is posited that healthcare settings in which providers experience high levels of cognitive

load will increase the likelihood of racial disparities via 2 pathways. First, providers who

experience higher levels of cognitive load are hypothesized to make poorer medical

decisions and provide poorer care for all patients, due to lower levels of controlled

processing (H1). Second, under greater levels of cognitive load, it is hypothesized that

healthcare providers’ medical decisions and interpersonal behaviors will be more likely to

be influenced by racial stereotypes, leading to poorer processes and outcomes of care for

racial minority patients (H2). It is further hypothesized that certain healthcare settings will

result in higher levels of cognitive load experienced by providers (H3). Finally, it is

hypothesized that minority patients will be disproportionately likely to be treated in

healthcare settings in which providers experience greater levels of cognitive load (H4a),

which will result in racial disparities due to lower levels of controlled processing by

providers (H4b) and the influence of racial stereotypes (H4c).

Hypothesis 1: Providers Who Experience Higher Levels of Cognitive Load Will Make
Poorer Medical Decisions and Provide Poorer Care for all Patients, due to Lower Levels of
Controlled Processing

To understand the impact of cognitive load on medical decisions and patient care, it is

important to understand the role of automatic and controlled processes in learning and

performance. In learning a new task, we expand precious cognitive resources engaging in

controlled processes. When we are learning how to drive, for example, we spend a great deal

of conscious effort thinking about negotiating the brakes, clutch, gas pedal and paying

attention to steering—tasks that constitute intrinsic cognitive load—and consequently have

very little attention to spare for other tasks. After we have learned and practiced the behavior

it becomes automatized and we have spare cognitive resources to devote to other tasks.

However, even after we have become experts, there can be external circumstances where we

need to pay attention, snap out of our automatic behavior, and shift our attention to the

situation at hand. Usually, we are adept at conserving cognitive resources by strategically
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reallocating those resources to where they are most needed. However, our ability to

reallocate attention is hindered under high levels of cognitive load (e.g., fatigue, poor road

conditions) and we are not as efficient at shifting from automatic to controlled processing.4,5

As scholars and practitioners are well aware, the art of medicine involves numerous mental

processes, many of which become automatized with training. For example, experienced

clinicians tend to generate diagnoses automatically when faced with patients whose pattern

of symptoms “matches” previously seen patterns of symptom configurations.6 Clinicians

also rely on a number of medical heuristics or “shortcuts” that facilitate decision making.7 In

the ideal scenario, clinicians are able to strategically shift from automatic to controlled

processes when the situation is warranted, such as when faced with complex or unfamiliar

cases, or in instances when it is important to critically reflect upon their decisions.8

However, under cognitive load, clinicians’ ability to switch from controlled to automatic

processes is expected to become compromised, leading to poorer care.

The detrimental effect of various sources of cognitive load, such as fatigue, stress, mental

distress, excessive workload, inadequate staffing, and time pressure on medical errors and

impaired cognitive performance by clinicians is well documented (see hypothesis 3 for a

more comprehensive discussion).9–15 However, there is a dearth of studies that have

rigorously examined the effect of cognitive load on providers using methods from other

disciplines, such as aviation, and human factors and educational research.16–18

Hypothesis 2: Under Greater Levels of Cognitive Load, Providers’ Medical Decisions and
Interpersonal Behaviors Are More Likely to Be Influenced by Racial Stereotypes, Leading
to Poorer Processes and Outcomes of Care for Racial Minority Patients

The processes by which provider stereotyping is posited to contribute to racial disparities in

care have received significant attention in the recent Institute of Medicine (IOM) report.19

Salient patient characteristics, such as race, gender, and age, may activate stereotypes that

might lead to biases in providers’ interpretation of behaviors and symptoms, expectations

about patient behaviors (e.g., adherence), and medical decisions, and may also adversely

influence the quality of the medical encounter.20–23

Several lines of research support the hypothesis that medical decision making will be more

likely to be influenced by racial/ethnic stereotypes under high levels of cognitive load.

Numerous studies have shown that activation and application of stereotypes can be

automatic processes that occur unconsciously and unintentionally—a phenomenon known as

implicit stereotyping.20,22 Indeed, there is evidence that white physicians hold negative

implicit (unconscious) stereotypes about African Americans (as do whites in the general

population), which can result in medical decision-making biases.24 However, it is possible

to override or correct for these automatic processes of categorization and stereotyping, via

controlled processes, if we have sufficient cognitive resources and we are motivated to do

so.25,26 With sufficient cognitive resources and motivation, it is more likely that we will

engage in individuation—an effortful, controlled process in which we focus on the unique

features of the person with whom we are interacting, which may differ from the stereotype

that was automatically activated.27 If we are aware that we may engage in bias due to
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stereotypes and we are motivated to overcome this, we also may engage in “de-biasing” or

“correction” strategies where we actively try to correct for judgments that we suspect may

be “tainted” by stereotypes.28 Conversely, under greater levels of cognitive load,

individuation and correction for activated stereotypes are less likely.

One line of research supporting H2 uses an experimental paradigm in which subjects are

randomly assigned to evaluate or make judgments about “targets” from different social

categories (e.g., male v. female; black v. white) under conditions of high v. low levels of

cognitive load. Cognitive load is typically manipulated by having subjects perform a

concurrent mental task, such as rehearsing an 8-digit string of numbers29,30 or attending to a

news broadcast.31 Cognitive load manipulation has also involved increasing the complexity

of the judgment task,32 putting subjects under time pressure,33 and having subjects perform

tasks during their “off peak” phase of circadian arousal (during the daytime for “night owls”

and during the nighttime for “morning people”).34 These studies have consistently found

that biased decisions (e.g., gender bias in performance ratings, age discrimination in hiring

decisions) are more likely for subjects who are making the decisions under high levels of

cognitive load.30,35–41

Converging evidence for H2 comes from neuroimaging studies demonstrating that that the

desire and ability to regulate attitudes, in general, and prejudiced attitudes, in particular, is

associated with greater activity of the right lateral prefrontal cortex (LPFC), an area of the

brain that supports controlled processing.3,42,43 Likewise, activation of the LPFC is

associated with inhibition of biased beliefs within the context of solving logic problems44—

a process analogous to what providers would engage in if they were to correct for the

influence of automatically activated stereotypes. There is also evidence that the process of

self-reflection on emotional stimuli—a controlled process whose activity is disrupted by

cognitive load manipulations—can reduce activity in the amygdala45—part of the automatic

processing system that is associated with implicit prejudice.42

An important issue is why cognitive load might increase the use of clinically irrelevant

characteristics such as race as opposed to clinically relevant characteristics that activate the

appropriate scripts for diagnostic reasoning.6 One explanation is that certain patient

characteristics such as African American race are more likely than other characteristics to

automatically activate stereotypes.46 Specifically, neuroimaging studies have shown

differential activity in the amygdale, the area of the brain that is responsive to perceived

threat, in response to African American compared with white men.42 Evolutionary

psychologists have posited that our brains are wired to be highly responsive to

characteristics associated with survival (i.e., those associated with physical threat) and

reproductive fitness (e.g., age, gender), suggesting that certain patient characteristics may

predominate even when they are not clinically relevant.46,47 Cognitive load may also

increase the extent that automatically activated, clinically irrelevant stereotypes are applied,

by inhibiting their suppression, an explanation consistent with a study in which higher levels

of cognitive load predicted poorer ability to control inhibit stereotypic responses on a

stereotype inhibition task.48
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The single published study explicitly designed to test the hypothesis that cognitive load

increases provider contribution to disparities due to stereotyping operationalized cognitive

load in terms of low versus high patient load.49 This study employed a retrospective chart

review based on the records of 1236 adult psychiatric patients treated in psychiatric

emergency services. The patient load variable was derived by combining the average

number of patients typically seen during specified shifts (“institutional peak times”) and the

actual volume of patients seen by the individual clinician during his or her shift (“stratified

invidual peak times”). Patient records were sampled according to this measure of patient

load, in which random samples were taken from all adult patients evaluated by each

clinician during low peak and high peak shifts. The researchers found that, under conditions

of high cognitive load, being female compared with being male increased the odds of

receiving a diagnosis of depressive disorder, a disorder that has been shown to be

overdiagnosed among women and that has been viewed as a stereotypically female

condition.50 This provides indirect evidence that provider bias may be greater under higher

levels of cognitive load, although it is limited by the fact that stereotyping was not

measured, but merely inferred.

Hypothesis 3: Certain Characteristics of Healthcare Settings Will Result in Higher Levels
of Cognitive Load Experienced by Providers

Hypothesis 3a: Providers Will Experience Greater Levels of Cognitive Load in
Settings in which They Face Greater “Competing Demands”—Health service

researchers are well aware of the multiple demands that compete for providers’ attention

within clinical encounters, particularly for complex patients with multiple chronic

conditions.51–56 From a social cognitive perspective, competing demands include not only

clinical tasks, but other tasks that require effortful cognitive “work,” such as communicating

with patients with low English language proficiency or diminished cognitive capacity.

Hence, patient case mix is likely to increase cognitive load to the extent that it is comprised

of patient populations that impose a greater number of demands on providers.

Hypothesis 3b: Providers Will Experience Greater Levels of Cognitive Load in
Settings in which They Experience Higher Levels of Fatigue, Stress, Anxiety,
Distress, and Time Pressure—Numerous studies have shown that fatigue, sleep

deprivation, chronic and acute stress, and anxiety significantly deplete working memory and

diminish mental processing ability.57–74 There also is evidence that physiological and

psychological impairments diminish providers’ performance in healthcare settings. For

example, studies of physicians, residents, nurses, and paramedics have found that higher

levels of acute and chronic stress, fatigue, psychological distress, depression, and burnout

are associated with a greater likelihood of making medical errors and providing suboptimal

or poorer patient care.10,11,13,75–79

Research has shown a linkage between characteristics of practice settings and physician

work stress. For example, physician work stress has been shown to be greater for individuals

in solo practice and for physicians treating a greater number of complex patients with

multiple clinical conditions.80 Greater levels of physician stress have also been associated

with low levels of perceived control over workplace and administrative issues, low levels of
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perceived organizational support for balancing work and family,80,81 and sexual or racial

harassment,80,82–84 and greater perceived time pressure, overload, and numbers of hours

worked.79,80,85–87

Hypothesis 3c: Facilities with High Proportions of Trainees Will Be
Particularly Vulnerable to the Adverse Effects of Cognitive Load—Central to

theories of learning is the concept that the initial acquisition of tasks or skills is effortful and

hence takes up valuable working memory capacity. With practice, skills become

increasingly automatized and impose less cognitive burden on providers. Related to this,

experts use less cognitive capacity than novices when solving problems, because their

mental representations are more elaborate and able to integrate more knowledge into a single

representation or chunk. Hence, the expert is able to allocate more resources to other

cognitive activities. For instance, a physician with greater experience in a particular domain

will develop a richer schema and so is able to better integrate separate pieces of clinical

information into a larger chunk than a physician with less experience, leaving him or her

with greater cognitive resources to attend to other mental tasks. Conversely, the less expert

physician may be more likely to rely on stereotyping because he or she has less cognitive

capacity to integrate individual-level information.

Teaching hospitals that rely on residents are also likely to experience high levels of

cognitive load among its workforce, since fatigue, work stress, and emotional exhaustion

continue to remain high among residents, even after the enactment (in 2003) of legislation

that limited residents’ work week to 80 hours and restricted residents to a maximum of 30

hours of continuous duty. While some studies have shown reductions in residents’ fatigue,

stress, and emotional exhaustion since this legislation was enacted,88,89 other studies found

no change in total work or sleep hours following enactment of this legislation.90

Hypothesis 3d: Providers Will Experience Lower Levels of Cognitive Load in
Settings with Greater Structures and Practices that Support Medical-Decision
Making—Structures and practices that support medical decisions may alleviate the

cognitive burden associated with particular clinical tasks.91–93 However, the design of the

technological structures is critical in determining whether the technology will reduce or

contribute to cognitive load. This is illustrated by 2 recent studies conducted with medical

students and board certified physicians that examined the extent to which presentation of

clinical information affects cognitive load.94 Cognitive load was found to be lower when

patient information was presented via a combination of symbols and texts (i.e., “knowledge-

enhanced graphical symbols”) compared with when it was presented via traditional charts

and records, underscoring the importance of designing technological systems that minimize

provider cognitive load and the need for additional research to inform these design

considerations. In addition, although new technologies may ultimately reduce provider

cognitive load, during the learning phase new technological systems are likely to contribute

to cognitive load until their use becomes automatized.

Indirect evidence for H3d comes from studies in which increases in quality improvement are

associated with reductions in racial disparities (in hemodialysis, breast cancer screening,

diabetes care processes, cardiovascular care, congestive heart failure, and depression).95–98
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Although the mechanisms that underlie these reductions in disparities are unknown, it is

plausible that structures and processes designed to improve quality, such as clinical support

systems, may reduce the effect of racial stereotypes on decision making by decreasing

cognitive load experienced by providers.

Hypothesis 3e: Providers Will Experience Higher Levels of Cognitive Load
When Interacting with Patients of a Different Race or Ethnicity—Interactions with

someone of another race has been shown to be another source of cognitive load that can

impair performance (H1) and promote the use of stereotypes (H2), because these

interactions lead to increased anxiety and an increase in self-regulatory behaviors, such as

monitoring or regulating one’s thoughts, feelings, or behaviors to avoid appearing

prejudiced.99–104 A drawback to this research is that it consists entirely of laboratory studies

with undergraduate students. However, a study showing that physicians experience anxiety

when interacting with black or Latino patients, and that self-reported ratings of interracial

anxiety are associated with lower patient ratings of encounter quality among nonwhite

patients,105 suggests that examining the effects of interracial anxiety on a broader range of

outcomes (e.g., medical decision making) would be a fruitful area for future research.

Hypothesis 4: Minority Patients Are Disproportionately Likely To Be Treated in Healthcare
Settings in which Providers Experience Greater Levels of Cognitive Load (H4a) and Are
Therefore Expected To Experience Poorer Care than Whites due to Lower Levels of
Controlled Processing by Providers (H4b) and the Influence of Racial Stereotypes (H4c)

There is evidence that racial and ethnic minorities are more likely than whites to be treated

in settings in which providers experience high levels of cognitive load.106 For example,

physicians in clinics with at least 30%minority patients (N = 27) were more likely than

physicians in other clinics (N = 69) to lack access to referral specialists, to have more

difficult patients (e.g., patients who have chronic pain and substance abuse; patients who are

medically and psychosocially complex) and to report lower levels of job satisfaction and

work control and were 4 times more likely to report a chaotic workplace.107 Racial

minorities are also more likely to be treated in settings that lack technologies, such as

computerized record systems, which have the potential to reduce cognitive load. There is

also evidence that African Americans are less likely to be treated by physicians with the

highest levels of expertise (board certified physicians, “high volume” surgical teams),108–111

who require fewer cognitive resources than less experienced providers. International medical

graduates, who make up a large percentage of the work force in settings in which minorities

receive care, experience a great deal of stress, including perceived discrimination, cultural

differences, and a lack of social support.19

Because the majority of African Americans in the United States currently receive care

within a relatively small percentage of hospitals,106,108,112,113 it is particularly important to

examine whether providers working in those settings experience greater levels of cognitive

load compared with providers in predominantly white settings. Although there is evidence

that the site of care may contribute to disparities,106,108,113–118 with nonwhites more likely

to be treated in facilities in which they receive lower quality care than whites, researchers

have generally conceptualized patient race and site of care as separate and competing factors
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and have not examined how the two may interact,106 so that it is not possible to determine

whether certain settings render provider bias more likely, an “either/or perspective”

illustrated by a question posed in one journal article: “Are racial disparities the result of who

you are or where you seek care?”119 An exception is 2 recent studies in which racial

disparities in treatment were greater in facilities that had larger minority populations.120,121

Nonetheless, additional research that examines the interactive as well as the main effects of

patient race and racial composition of the healthcare facility is needed.

IMPLICATIONS FOR RESEARCH

Much of the existing research supporting the proposition that provider stereotypes and bias

contributes to disparities in healthcare comes from vignette studies in which patient race is

experimentally manipulated in the form of a clinical vignette and the provider is asked to

make a series of medical decisions. However, many vignette studies fail to find strong main

effects of race: either race unexpectedly interacts with another factor or the effect of race is

not significant122–125; see Aberegg and Terry126 for a discussion. For instance, in contrast to

the numerous studies documenting racial disparities in treatment of cardiovascular

disease,127,128 several factorial experiments found no effect of patient race on physicians’

treatment decisions for coronary heart disease129,130,131 and coronary revascularization,132

and the well-publicized study by Schulman and others.133 found lower likelihood of cardiac

catheterization only for black women, but not for black men. Similarly, despite documented

disparities in depression diagnosis and treatment in African Americans, several experiments

using videotaped vignettes failed to find an effect of race on diagnosis and treatment.134–136

This lack of simple main effects of race using experimental vignettes for conditions in which

there are documented racial disparities in care points to the difficulty and importance of

creating vignette experiments that fully capture the complexity of the clinical encounter.

Although the experimental method eliminates threats to internal validity inherent in

observational studies, allowing researchers to isolate the effect of race from potentially

confounding factors (e.g., socioeconomic status, expression of pain), in its current form it

creates a condition in which providers have time to rely on more effortful strategies of

individuation, thus reducing the impact of unconscious stereotypes.27 It is plausible that this

failure to account for providers’ cognitive load in vignette studies may help explain why

these studies do not provide consistent and strong support for the hypothesis that

stereotyping contributes to disparities in healthcare.

I suggest that researchers who seek to study the provider contribution to disparities

incorporate cognitive load into their research design. To fully understand the effect of

cognitive load on disparities in processes and outcomes of care it will be necessary to take a

multimethodological approach. Efforts should be made to conduct vignette studies (in which

race and other patient characteristics are systematically manipulated) with standardized

patients, in contexts that contain the types of cognitive demands that providers face in the

clinical setting (e.g., fatigue, stress, competing demands). Other experiments might

manipulate and measure the effects of cognitive load on providers’ task performance using

standardized patients or using other types of simulations. Observational studies might

operationalize cognitive load via organizational characteristics posited to be associated with
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cognitive load (“distal measures” such as patient volume, presence of international medical

graduates; provider work flow) as well as proximal measures of cognitive load (e.g.,

burnout, stress, perceived overload), to examine the extent to which cognitive load mediates

the relationship between organizational characteristics and outcomes such as racial/ethnic

disparities in care.79

IMPLICATIONS FOR POLICY AND PRACTICE

Although a great deal of research is clearly needed, this framework points to the importance

of developing initiatives, at the provider, organizational, and policy level, to reduce the

burden of provider cognitive load. At the provider level, one approach could involve

interventions such as mindfulness training, which has been demonstrated to reduce stress

and help providers regulate negative emotions,137–139 as well as training in other forms of

stress management,140 ideally as part of medical training. Another approach is to foster the

automaticity of desired provider behaviors, including routine tasks as well as new scripts

specifically designed to counteract or prevent known bias, including racial and ethnic bias.

For example, providers might mentally simulate and rehearse new scripts to correct for

common cognitive biases, including biases due to the inappropriate application of

stereotypes.7

It is also possible to practice self-regulation of automatic prejudiced responses, so that self-

regulation becomes automatized, by becoming aware of “prejudiced cues” and developing

new responses to replace those initial responses with nonprejudiced responses.141 As

discussed previously, automatic processes conserve cognitive load that can be used for

controlled processing.142 Developing new scripts (or routines) requires rehearsal and

practice of the desired behaviors in low cognitive load settings, while the operation of the

script becomes automatized, before moving into settings with high levels of cognitive load,

such as a busy clinic. Programs or courses designed to promote “reflective practice” or self-

awareness offer the potential for providers to reflect on his or her automatic, habitual

practices and, afterward (in a low cognitive load setting), identify areas for improvement and

change.7,8,143,144

This framework also points to key changes in the work environment to reduce chaos,

improve work-flow, and increase providers’ sense of control over their work environment.

This may require additional resources for increased staffing but likely will also require more

thoughtful consideration of how new processes are implemented. For example, electronic

medical record systems should be designed to minimize extraneous cognitive load.94

Likewise, it is important to ensure that new initiatives (e.g., performance measurement)

employ techniques used in other fields, such as cognitive task analysis to measure cognitive

load.18,145 It is also important to avoid disparities-reduction interventions that, both of which

may increase cognitive load. Increase interracial anxiety or that promote stereotype

suppression.146 On the flip side, “cognitive aids” (e.g., algorithms, checklists, clinical

decision support tools) can reduce the burden of cognitive load.7 For instance, checklists can

relieve providers of the mental burden of following newly introduced processes before they

become automatized.147,148
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In the face of scarce resources it is also critical that these types of interventions are targeted

at environments in which there is likely to be a great deal of cognitive load, such as systems

that serve minority populations.107 This would require broader changes in policies, such as

the allocation of more resources to such systems as well as better reimbursement for primary

care.107 It is also important to consider the burden of cognitive load on trainees, whose

performance is more likely to be adversely affected by high levels of load than providers

with greater expertise.142

CONCLUSION

There is scant research investigating the effect of organizational characteristics on disparities

in healthcare.149 I argue that incorporating the concept of cognitive load into health

disparities research can advance the science by positing a potentially important mechanism

through which a diverse range of features in the healthcare setting may affect provider bias.

According to dual process models of cognition, cognitive load is a key determinant of the

extent to which individuals will engage in automatic or controlled processes. Among

healthcare providers, a greater reliance on automatic processes, such as stereotyping, is

expected to be particularly disadvantageous for members of socially stigmatized groups and

to contribute to disparities in care.20,23,24,150,151 The disproportionate burden of cognitive

load experienced by providers who treat racial/ethnic minorities is also expected to result in

poorer performance in tasks that require higher levels of executive functioning, such as

medical decision making. Understanding the particular organizational characteristics that

increase or decrease provider cognitive load would allow for the development of

organizational-level interventions and policy changes to reduce racial and ethnic disparities

in care. At a more general level, by positing a mechanism to link organizational,

interpersonal, and intrapsychic phenomena, this model also provides a framework for more

precisely examining the effect of a diverse range of organizational-level characteristics on

medical decision making, potentially leading to valuable insights and advances.

Acknowledgments

This project was supported by a Merit Review Entry Program (MREP) award to Dr. Burgess from the VA Health
Services Research & Development (HSR&D).The author thanks Dr. Melissa Partin, Dr. Brian Martinson, Dr.
Thomas Flottemesch, and Dr. Joan Griffin for their insightful comments on previous drafts of the manuscript.

REFERENCES

1. Smith ER, DeCoster J. Dual-process models in social and cognitive psychology: Conceptual
integration and links to underlying memory systems. Pers Soc Psychol Rev. 2000; 4:108–131.

2. Deutsch R, Strack F. Duality models in social psychology: from dual processes to interacting
systems. Psychol Rev. 2006; 17:166–172.

3. Lieberman MD. Social cognitive neuroscience: a review of core processes. Annu Rev Psychol.
2007; 58:259–289. [PubMed: 17002553]

4. Anttila V, Juha L. Surrogate in-vehicle information systems and driver behavior in an urban
environment: a field study on the effects of visual and cognitive load. Transportation Research Part
F: Traffic Psychology and Behaviour. 2005; 8:121–133.

5. Horrey WJ, Simons DJ. Examining cognitive interference and adaptive safety behaviours in tactical
vehicle control. Ergonomics. 2007; 50:1340–1350. [PubMed: 17558673]

Burgess Page 10

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



6. Elstein AS, Schwartz A. Clinical problem solving and diagnostic decision making: selective review
of the cognitive literature. BMJ. 2002; 324:729–732. [PubMed: 11909793]

7. Croskerry P. Achieving quality in clinical decision making: cognitive strategies and detection of
bias. Acad Emerg Med. 2002; 9:1184–1204. [PubMed: 12414468]

8. Mamede S, Schmidt HG, Rikers R. Diagnostic errors and reflective practice in medicine. J Eval Clin
Pract. 2007; 13:138–145. [PubMed: 17286736]

9. Garrett C. The effect of nurse staffing patterns on medical errors and nurse burnout. Aorn J. 2008;
87:1191–1204. [PubMed: 18549833]

10. West CP, Huschka MM, Novotny PJ, et al. Association of perceived medical errors with resident
distress and empathy: a prospective longitudinal study. JAMA. 2006; 296:1071–1078. [PubMed:
16954486]

11. LeBlanc VR, MacDonald RD, McArthur B, King K, Lepine T. Paramedic performance in
calculating drug dosages following stressful scenarios in a human patient simulator. Prehosp
Emerg Care. 2005; 9:439–444. [PubMed: 16263679]

12. Weissman JS, Rothschild JM, Bendavid E, et al. Hospital workload and adverse events. Med Care.
2007; 45:448–455. [PubMed: 17446831]

13. Landrigan CP, Rothschild JM, Cronin JW, et al. Effect of reducing interns’ work hours on serious
medical errors in intensive care units. N Engl J Med. 2004; 351:1838–1848. [PubMed: 15509817]

14. Tamblyn R, Berkson L, Dauphinee WD, et al. Unnecessary prescribing of NSAIDs and the
management of NSAID-related gastropathy in medical practice. Ann Intern Med. 1997; 127:429–
438. [PubMed: 9312999]

15. Levinson W, Roter DL, Mullooly JP, Dull VT, Frankel RM. Physician-patient communication. The
relationship with malpractice claims among primary care physicians and surgeons. JAMA. 1997;
277:553–559. [PubMed: 9032162]

16. Young G, Zavelina L, Hooper V. Assessment of workload using NASA Task Load Index in
perianesthesia nursing. J Perianesth Nurs. 2008; 23:102–110. [PubMed: 18362006]

17. Hashimoto M, Kuwahara N, Naya F, Noma H, Kogure K, Osuga M. The proposal of measurement
of RNs at acute care setting cognitive process when they make cognitive error. Stud Health
Technol Inform. 2006; 122:455–457. [PubMed: 17102299]

18. Paas F, Tuovinen JE, Tabbers H, Van Gerven PWM. Cognitive load measurement as a means to
advance cognitive load theory. Educational Psychologist. 2003; 38:63–71.

19. Smedley, BD.; Stith, AY.; Nelson, AR., editors. Unequal Treatment: Confronting Racial and
Ethnic Disparities in Healthcare. Washington, DC: National Academy Press; 2002.

20. Burgess DJ, Fu SS, van Ryn M. Why do providers contribute to disparities and what can be done
about it? J Gen Intern Med. 2004; 19:1154–1159. [PubMed: 15566446]

21. Burgess DJ, van Ryn M, Malat J, Matoka M. Understanding the provider contribution to race/
ethnicity disparities in pain treatment: insights from social cognitive research on stereotyping. Pain
Med. 2006; 7:119–134. [PubMed: 16634725]

22. van Ryn M. Research on the provider contribution to race/ethnicity disparities in medical care.
Med Care. 2002; 40(1 Suppl):I140–I151. [PubMed: 11789627]

23. van Ryn M, Fu SS. Paved with good intentions: do public health and human service providers
contribute to racial/ethnic disparities in health? Am J Public Health. 2003; 93:248–255. [PubMed:
12554578]

24. Green AR, Carney DR, Pallin DJ, et al. Implicit bias among physicians and its prediction of
thrombolysis decisions for black and white patients. J Gen Intern Med. 2007; 22:1231–1238.
[PubMed: 17594129]

25. Fiske, ST.; Lin, M.; Neuberg, SL. The continuum model: Ten years later. In: Chaiken, S.; Trope,
Y., editors. Dual process theories in social psychology. New York: Guilford; 1999. p. 211-254.

26. Brewer, MB. A dual process model of impression formation. In: Wyer, TSSRS., editor. Advances
in Social Cognition. Hillsdale (NJ): Lawrence Erlbaum; 1988. p. 1-36.

27. Fiske, ST. Stereotyping, Prejudice, and Discrimination. 4th ed.. Boston: McGraw-Hill; 1998.

28. Wegener, DT.; Dunn, M.; Tokusato, D. The flexible correction model: Phenomenology and the use
of naive theories in avoiding or removing bias. In: Moskowitz, GB., editor. Cognitive Social

Burgess Page 11

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Psychology: The Princeton Symposium on the Legacy and Future of Social Cognition. Matwah
(NJ): Lawrence Erlbaum; 2001. p. 277-290.

29. Gilbert DT, Hixon J. The trouble of thinking: activation and application of stereotypic beliefs. J
Pers Soc Psychol. 1991; 60:509–517.

30. Macrae C, Hewstone M, Griffiths R. Processing load and memory for stereotype-based
information. Eur J Soc Psychol. 1993; 23:77–87.

31. Stangor C, Duan C. Effects of multiple task demands upon memory for information about social
goups. J Exp Soc Psychol. 1991; 27:357–378.

32. Bodenhausen GV, Lichtenstein M. Social stereotypes and information processing strategies: The
impact of task complexity. J Pers Soc Psychol. 1987; 52:871–880. [PubMed: 3585699]

33. Kreuglanski AW, Freund T. The freezing and unfreezing of lay-inferences: Effects on impressional
primacy, ethnic stereotyping, and numerical anchoring. J Exp Soc Psychol. 1983; 19:448–468.

34. Bodenhausen GV. Stereotypes as judgemental heuristics: evidence of circadian variations in
discrimination. Psychol Sci. 1990; 1:319–322.

35. Martell RF. Sex bias at work: The effects of attentional and memory demands on performance
ratings of men and women. J Appl Psychol. 1991; 21:1939–1960.

36. Perry EL, Kulik CT, Bourhis AC. Moderating effects of personal and contextual factors in age
discrimination. J Appl Psychol. 1996; 81:628–647. [PubMed: 9019121]

37. Spears, R.; Haslam, AS. Stereotyping and the burden of cognitive load. In: Spears, R.; Oakes, PJ.;
Ellemers, N.; Haslam, SA., editors. The Social Psychology of Stereotyping and Group Life.
Malden (MA): Blackwell Publishing; 1997. p. 171-207.

38. Dijker AJ, Koomen W. Stereotyping and attitudinal effects under time pressure. Eur J Soc Psychol.
1996; 26:61–74.

39. Sczesny. Meta-cognition about biological sex and gender-stereotyping physical appearance:
consequences for the assessment of leadership competence. Pers Soc Psychol Bull. 2004; 30:13–
21. [PubMed: 15030639]

40. Wigboldus DH, Sherman JW, Franzese JW, van Knippenberg A. Capacity and comprehension:
spontaneous stereotyping under cognitive load. Soc Cogn. 2004; 22:292–309.

41. Pendry LF, Macrae CN. What the disinterested perceiver overlooks: Goal-directed social
categorization. Pers Soc Psychol Bull. 1996; 22:249–256.

42. Cunningham WA, Johnson MK, Raye CL, Chris Gatenby J, Gore JC, Banaji MR. Separable neural
components in the processing of black and white faces. Psychol Sci. 2004; 15:806–813. [PubMed:
15563325]

43. Richeson JA, Baird AA, Gordon HL, et al. An fMRI investigation of the impact of interracial
contact on executive function. Nat Neurosci. 2003; 6:1323–1328. [PubMed: 14625557]

44. Goel V, Dolan RJ. Explaining modulation of reasoning by belief. Cognition. 2003; 87:B11–B22.
[PubMed: 12499108]

45. Greicius MD, Krasnow B, Reiss AL, Menon V. Functional connectivity in the resting brain: a
network analysis of the default mode hypothesis. Proc Natl Acad Sci U S A. 2003; 100:253–258.
[PubMed: 12506194]

46. Richeson JA, Trawalter S. The threat of appearing prejudiced and race-based attentional biases.
Psychol Sci. 2008; 19:98–102. [PubMed: 18271854]

47. Ackerman JM, Shapiro JR, Neuberg SL, et al. They all look the same to me (unless they’re angry):
from out-group homogeneity to out-group heterogeneity. Psychol Sci. 2006; 17:836–840.
[PubMed: 17100781]

48. Amodio DM. Intergroup anxiety effects on the control of racial stereotypes: a
psychoneuroendocrine analysis. J Exp Soc Psychol. 2009; 45:60–67.

49. Muroff JR, Jackson JS, Mowbray CT, Himle JA. The influence of gender, patient volume and time
on clinical diagnostic decision making in psychiatric emergency services. Gen Hosp Psychiatry.
2007; 29:481–488. [PubMed: 18022040]

50. Rosenfield S. Race differences in involuntary hospitalization: psychiatric vs. labeling perspectives.
J Health Soc Behav. 1984; 25:14–23. [PubMed: 6725921]

Burgess Page 12

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



51. Jaen C, Stange K, Nutting P. Competing demands of primary care: a model for the delivery of
clinical preventive services. J Fam Pract. 1994; 38:859–863.

52. Redelmeier D, Tan S, Booth G. The treatment of unrelated disorders in patients with chronic
medical diseases. N Engl J Med. 1998; 338:1516–1520. [PubMed: 9593791]

53. Parchman ML, Pugh JA, Romero RL, Bowers KW. Competing demands or clinical inertia: the
case of elevated glycosylated hemoglobin. Ann Fam Med. 2007; 5:196–201. [PubMed: 17548846]

54. Jaen C, McIlvain H, Pol L, Phillips RL Jr, Flocke S, Crabtree BF. Tailoring tobacco counseling to
the competing demands in the clinical encounter. J Fam Pract. 2001; 50:859–863. [PubMed:
11674888]

55. Nutting P, Rost K, Smith J, Werner J, Elliot C. Competing demands from physical problems: effect
on initiating and completing depression care over 6 months. Arch Fam Med. 2000; 9:1059–1064.
[PubMed: 11115208]

56. Nutting P, Baier M, Werner J, Cutter G, Conry C, Stewart L. Competing demands in the office
visit: what influences mammography recommendations. J Am Board Fam Pract. 2001; 14:352–
361. [PubMed: 11572540]

57. Lieberman HR, Tharion WJ, Shukitt-Hale B, Speckman KL, Tulley R. Effects of caffeine, sleep
loss, and stress on cognitive performance and mood during U.S. Navy SEAL training. Sea-Air-
Land. Psychopharmacology (Berl). 2002; 164:250–261. [PubMed: 12424548]

58. Sagaspe P, Charles A, Taillard J, Bioulac B, Philip P. Inhibition and working memory: effect of
acute sleep deprivation on a random generation task. Can J Exp Psychol. 2003; 57:265–273.
[PubMed: 14710864]

59. Nilsson JP, Soderstrom M, Karlsson AU, et al. Less effective executive functioning after one
night’s sleep deprivation. J Sleep Res. 2005; 14:1–6. [PubMed: 15743327]

60. Banks S, Dinges DF. Behavioral and physiological consequences of sleep restriction. J Clin Sleep
Med. 2007; 3:519–528. [PubMed: 17803017]

61. Philip P, Sagaspe P, Taillard J, et al. Fatigue, sleep restriction, and performance in automobile
drivers: a controlled study in a natural environment. Sleep. 2003; 26:277–280. [PubMed:
12749545]

62. Klein K, Boals A. The relationship of life event stress and working memory capacity. Appl Cogn
Psychol. 2001; 15:565–579.

63. Sandstrom A, Rhodin I, Lundberg M, Olsson T, Nyberg L. Impaired cognitive performance in
patients with chronic burnout syndrome. Biol Psychol. 2005; 69:271–279. [PubMed: 15925030]

64. Caswell L, Vitaliano P, Croyle K, Scanland J, Zhang J, Darwula A. Negative associations of
chronic stress and cognitive performance in older adult spouse caregivers. Exp Aging Res. 2003;
29:303–318. [PubMed: 12775440]

65. Brand N, Hanson E, Godaert G. Chronic stress affects blood pressure and speed of short-term
memory. Percept Mot Skills. 2000; 91:291–298. [PubMed: 11011900]

66. Morgan C, Doran A, Steffian G, Hazlett G, Southwick S. Stress-induced deficits in working
memory and visuo-constructive abilities in special operations soldiers. Biol Psychiatry. 2006;
60:722–729. [PubMed: 16934776]

67. Dibartolo PM, Brown TA, Barlow DH. Effects of anxiety on attentional allocation and task
performance: an information processing analysis. Behav Res Ther. 1997; 35:1101–1111.
[PubMed: 9465443]

68. Ashcraft MH, Kirk EP. The relationships among working memory, math anxiety, and performance.
J Exp Psychol. 2001; 130:224–237.

69. Stephan WG, Finlay K. The role of empathy in improving intergroup relations. J Soc Issues. 1999;
55:729–743.

70. Darke S. Effects of anxiety on inferential reasoning task performance. J Pers Soc Psychol. 1988;
55:499–505. [PubMed: 3171920]

71. Oei NY, Everaerd WT, Elzinga BM, van Well S, Bermond B. Psychosocial stress impairs working
memory at high loads: an association with cortisol levels and memory retrieval. Stress. 2006;
9:133–141. [PubMed: 17035163]

Burgess Page 13

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



72. Robinson SJ, Sunram-Lea SI, Leach J, Owen-Lynch PJ. The effects of exposure to an acute
naturalistic stressor on working memory, state anxiety and salivary cortisol concentrations. Stress.
2008; 11:115–124. [PubMed: 18311600]

73. Braunstein-Bercovitz H. Does stress enhance or impair selective attention? The effects of stress
and perceptual load on negative priming. Anxiety Stress Coping. 2003; 16:345–357.

74. Braunstein-Bercovitz H, Dimentman-Ashenazi I, Lubow R. Stress affects the selection of relevant
from irrelevant stimuli. Emotion. 2001; 1:182–192. [PubMed: 12899196]

75. Williams ES, Manwell LB, Konrad TR, Linzer M. The relationship of organizational culture,
stress, satisfaction, and burnout with physician-reported error and suboptimal patient care: results
from the MEMO study. Health Care Manage Rev. 2007; 32:203–212. [PubMed: 17666991]

76. Shanafelt T, Bradley K, Wipf J, Back A. Burnout and self-reported patient care in an internal
medicine residency program. Ann Intern Med. 2002; 136:358–367. [PubMed: 11874308]

77. Firth-Cozens J, Greenhalgh J. Doctors’ perceptions of the links between stress and lowered clinical
care. Soc Sci Med. 1997; 44:1017–1022. [PubMed: 9089922]

78. Dugan J, Lauer E, Bouquot Z, Dutro BK, Smith M, Widmeyer G. Stressful nurses: the effect on
patient outcomes. J Nurs Care Qual. 1996; 10:46–58. [PubMed: 8634470]

79. Shirom A, Nirel N, Vinokur AD. Overload, autonomy, and burnout as predictors of physicians’
quality of care. J Occup Health Psychol. 2006; 11:328–342. [PubMed: 17059297]

80. Linzer M, Gerrity M, Douglas JA, McMurray JE, Willaims ES, Konrad TR. Physician stress:
results from the physician worklife study. Stress and Health. 2002; 18:37–42.

81. Williams ES, Konrad TR, Linzer M, et al. Physician, practice, and patient characteristics related to
primary care physician physical and mental health: results from the Physician Worklife Study.
Health Serv Res. 2002; 37:121–143. [PubMed: 11949917]

82. Kassebaum DG, Cutler ER. On the culture of student abuse in medical school. Acad Med. 1998;
73:1149–1158. [PubMed: 9834696]

83. Nora LM, McLaughlin MA, Fosson SE, et al. Gender discrimination and sexual harassment in
medical education: perspectives gained by a 14-school study. Acad Med. 2002; 77(12 Pt 1):1226–
1234. [PubMed: 12480632]

84. Frank E, Brogan D, Schiffman M. Prevalence and correlates of harassment among US women
physicians. Arch Intern Med. 1998; 158:352–358. 23. [PubMed: 9487232]

85. Kirkcaldy BD, Trimpop R, Cooper CL. Working hours, job stress, work satisfaction, and accident
rates among medical practitioners and allied personnel. Int J Stress Manag. 1997; 4:79–87.

86. Gelsema TI, van der Doef M, Maes S, Janssen M, Akerboom S, Verhoeven C. A longitudinal study
of job stress in the nursing profession: causes and consequences. J Nurs Manag. 2006; 14:289–
299. [PubMed: 16629843]

87. Lindholm M. Working conditions, psychosocial resources and work stress in nurses and physicians
in chief managers’ positions. J Nurs Manag. 2006; 14:300–309. [PubMed: 16629844]

88. Goitein L, Shanafelt TD, Wipf JE, Slatore CG, Back AL. The effects of work-hour limitations on
resident well-being, patient care, and education in an internal medicine residency program. Arch
Intern Med. 2005; 165:2601–2606. [PubMed: 16344417]

89. Gopal R, Glasheen JJ, Miyoshi TJ, Prochazka AV. Burnout and internal medicine resident work-
hour restrictions. Arch Internal Med. 2005; 165:2595–2600. [PubMed: 16344416]

90. Landrigan CP, Fahrenkopf AM, Lewin D, et al. Effects of the accreditation council for graduate
medical education duty hour limits on sleep, work hours, and safety. Pediatrics. 2008; 122:250–
258. [PubMed: 18676540]

91. Patel VL, Arocha JF, Kaufman DR. A primer on aspects of cognition for medical informatics.
JAMA. 2001; 65:193–211.

92. Galanter CA, Patel VL. Medical decision making: a selective review for child psychiatrists and
psychologists. J Child Psychol Psychiatry. 2005; 46:675–689. [PubMed: 15972065]

93. Patel VL, Kaufman DR, Arocha JF. Emerging paradigms of cognition in medical decision making.
J Biomed Inform. 2002; 35:52–75. [PubMed: 12415726]

94. Workman M, Lesser MF, Kim J. An exploratory study of cognitive load in diagnosing patient
conditions. Int J Qual Health Care. 2007; 19:127–133. [PubMed: 17347318]

Burgess Page 14

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



95. Sequist TD, Adams A, Zhang F, Ross-Degnan D, Ayanian JZ. Effect of quality improvement on
racial disparities in diabetes care. Arch Intern Med. 2006; 166:675–681. [PubMed: 16567608]

96. Wells K, Sherbourne C, Schoenbaum M, et al. Five-year impact of quality improvement for
depression: results of a group-level randomized controlled trial. Arch Gen Psychiatry. 2004;
61:378–386. [PubMed: 15066896]

97. Sehgal AR. Impact of quality improvement efforts on race and sex disparities in hemodialysis.
JAMA. 2003; 289:996–1000. [PubMed: 12597751]

98. Miranda J, Duan N, Sherbourne C, et al. Improving care for minorities: can quality improvement
interventions improve care and outcomes for depressed minorities? Results of a randomized,
controlled trial. Health Serv Res. 2003; 38:613–630. [PubMed: 12785564]

99. Vorauer JD, Hunter AJ, Main KJ, Roy SA. Meta-stereotype activation: evidence from indirect
measures for specific evaluative concerns experienced by members of dominant groups in
intergroup interaction. J Pers Soc Psychol. 2000; 78:690–707. [PubMed: 10794374]

100. Plant EA, Devine PG. Internal and external motivation to respond without prejudice. J Pers Soc
Psychol. 1998; 75:811–832.

101. Richeson JA, Trawalter S. Why do interracial interactions impair executive function? A resource
depletion account. J Pers Soc Psychol. 2005; 88:934–947. [PubMed: 15982114]

102. Richeson JA, Shelton JN. When prejudice does not pay: effects of interracial contact on executive
function. Psychol Sci. 2003; 14:287–290. [PubMed: 12741756]

103. Blascovich J, Mendes WB, Hunter SB, Lickel B, Kowai-Bell N. Perceiver threat in social
interactions with stigmatized others. J Pers Soc Psychol. 2001; 80:253–267. [PubMed:
11220444]

104. Mendes WB, Blascovich J, Lickel B, Hunter S. Challenge and threat during social interaction
with white and black men. Pers Soc Psychol Bull. 2002; 28:939–952.

105. Saha, S.; Korthuis, P.; Cohn, A.; Sharp, V.; Moore, R.; Beach, M. Physician Interracial Anxiety,
Patient Trust, and Satisfaction with HIV Care. Presentation at the International Conference on
Communication in Healthcare; September 2008; Oslo, Norway. 2008.

106. Bach PB. Racial disparities and site of care. Ethn Dis. 2005; 15 Suppl 2(2):S31–S33. [PubMed:
15822835]

107. Varkey AB, Manwell LB, Williams ES, et al. Separate and unequal: clinics where minority and
nonminority patients receive primary care. Arch Intern Med. 2009; 169:243–250. [PubMed:
19204215]

108. Bach PB, Pham HH, Schrag D, Tate RC, Hargraves JL. Primary care physicians who treat blacks
and whites. N Engl J Med. 2004; 351:575–584. 5. [PubMed: 15295050]

109. Birkmeyer JD, Siewers AE, Finlayson EV, et al. Hospital volume and surgical mortality in the
United States. N Engl J Med. 2002; 346:1128–1137. [PubMed: 11948273]

110. Birkmeyer JD, Stukel TA, Siewers AE, Goodney PP, Wennberg DE, Lucas FL. Surgeon volume
and operative mortality in the United States. N Engl J Med. 2003; 349:2117–2127. [PubMed:
14645640]

111. Liu JH, Zingmond DS, McGory ML, et al. Disparities in the utilization of high-volume hospitals
for complex surgery. JAMA. 2006; 296:1973–1980. [PubMed: 17062860]

112. Jha AK, Shlipak MG, Hosmer W, Frances CD, Browner WS. Racial differences in mortality
among men hospitalized in the Veterans Affairs health care system. JAMA. 2001; 285:297–303.
[PubMed: 11176839]

113. Skinner J, Chandra A, Staiger D, Lee J, McClellan M. Mortality after acute myocardial infarction
in hospitals that disproportionately treat black patients. Circulation. 2005; 112:2634–2641.
[PubMed: 16246963]

114. Epstein AM. Health care in America–still too separate, not yet equal. N Engl J Med. 2004;
351:603–605. [PubMed: 15295055]

115. Clarke SP, Davis BL, Nailon RE. Racial segregation and differential outcomes in hospital care.
West J Nurs Res. 2007; 29:739–757. [PubMed: 17630385]

116. Lucas FL, Stukel TA, Morris AM, Siewers AE, Birkmeyer JD. Race and surgical mortality in the
United States. Ann Surg. 2006; 243:281–286. [PubMed: 16432363]

Burgess Page 15

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



117. Konety SH, Vaughan Sarrazin MS, Rosenthal GE. Patient and hospital differences underlying
racial variation in outcomes after coronary artery bypass graft surgery. Circulation. 2005;
111:1210–1216. [PubMed: 15769760]

118. Barnato AE, Lucas FL, Staiger D, Wennberg DE, Chandra A. Hospital-level racial disparities in
acute myocardial infarction treatment and outcomes. Med Care. 2005; 43:308–319. [PubMed:
15778634]

119. Hasnain-Wynia R, Baker DW, Nerenz D, et al. Disparities in health care are driven by where
minority patients seek care: examination of the hospital quality alliance measures. Arch Intern
Med. 2007; 167:1233–1239. [PubMed: 17592095]

120. Silber JH, Rosenbaum PR, Zhang X, Even-Shoshan O. Influence of patient and hospital
characteristics on anesthesia time in medicare patients undergoing general and orthopedic
surgery. Anesthesiology. 2007; 106:356–364. [PubMed: 17264731]

121. Groeneveld PW, Kruse GB, Chen Z, Asch DA. Variation in cardiac procedure use and racial
disparity among Veterans Affairs Hospitals. Am Heart J. 2007; 153:320–327. [PubMed:
17239696]

122. Tamayo-Sarver JH, Dawson NV, Hinze SW, et al. The effect of race/ethnicity and desirable
social characteristics on physicians’ decisions to prescribe opioid analgesics. Acad Emerg Med.
2003; 10:1239–1248. [PubMed: 14597500]

123. Battaglia TA, Ash A, Prout MN, Freund KM. Cancer prevention trials and primary care
physicians: factors associated with recommending trial enrollment. Cancer Detect Prev. 2006;
30:34–37. [PubMed: 16476525]

124. Baig A, Shadigian E, Heisler M. Hidden from plain sight: residents’ domestic violence screening
attitudes and reported practices. J Gen Intern Med. 2006; 21:949–954. [PubMed: 16918740]

125. Santry HP, Lauderdale DS, Cagney KA, Rathouz PJ, Alverdy JC, Chin MH. Predictors of patient
selection in bariatric surgery. Ann Surg. 2007; 245:59–67. [PubMed: 17197966]

126. Aberegg SK, Terry PB. Medical decision-making and healthcare disparities: the physician’s role.
J Lab Clin Med. 2004; 144:11–17. [PubMed: 15252402]

127. Mensah GA, Mokdad AH, Ford ES, Greenlund KJ, Croft JB. State of disparities in cardiovascular
health in the United States. Circulation. 2005; 111:1233–1241. 15. [PubMed: 15769763]

128. Kressin NR, Petersen LA. Racial differences in the use of invasive cardiovascular procedures:
review of the literature and prescription for future research. Ann Intern Med. 2001; 135:352–366.
[PubMed: 11529699]

129. Arber S, McKinlay J, Adams A, Marceau L, Link C, O’Donnell A. Influence of patient
characteristics on doctors’ questioning and lifestyle advice for coronary heart disease: a UK/US
video experiment. Br J Gen Pract. 2004; 54:673–678. [PubMed: 15353053]

130. Arber S, McKinlay J, Adams A, Marceau L, Link C, O’Donnell A. Patient characteristics and
inequalities in doctors’ diagnostic and management strategies relating to CHD: a video-
simulation experiment. Soc Sci Med. 2006; 62:103–115. [PubMed: 16002197]

131. McKinlay JB, Link CL, Freund KM, Marceau LD, O’Donnell AB, Lutfey KL. Sources of
variation in physician adherence with clinical guidelines: results from a factorial experiment. J
Gen Intern Med. 2007; 22:289–296. [PubMed: 17356957]

132. Barnhart JM, Wassertheil-Smoller S. The effect of race/ethnicity, sex, and social circumstances
on coronary revascularization preferences: a vignette comparison. Cardiol Rev. 2006; 14:215–
222. [PubMed: 16924161]

133. Schulman KA, Berlin JA, Harless W, et al. The effect of race and sex on physicians’
recommendations for cardiac catheterization. N Engl J Med. 1999; 340:618–626. [PubMed:
10029647]

134. Kales HC, Neighbors HW, Blow FC, et al. Race, gender, and psychiatrists’ diagnosis and
treatment of major depression among elderly patients. Psychiatr Serv. 2005; 56:721–728.
[PubMed: 15939950]

135. Kales HC, Neighbors HW, Valenstein M, et al. Effect of race and sex on primary care physicians’
diagnosis and treatment of late-life depression. J Am Geriatr Soc. 2005; 53:777–784. [PubMed:
15877552]

Burgess Page 16

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



136. McKinlay JB, Lin T, Freund K, Moskowitz M. The unexpected influence of physician attributes
on clinical decisions: results of an experiment. J Health Soc Behav. 2002; 43:92–106. [PubMed:
11949199]

137. Schenstrom A, Ronnberg S, Bodlund O. Mindfulness-based cognitive attitude training for
primary care staff: a pilot study. Complement Health Pract Rev. 2006; 11:144–152.

138. Mackenzie CS, Poulin PA, Seidman-Carlson R. A brief mindfulness-based stress reduction
intervention for nurses and nurse aides. Appl Nurs Res. 2006; 19:105–109. [PubMed: 16728295]

139. Shapiro SL, Astin JA, Bishop SR, Cordova M. Mindfulness-based stress reduction for health care
professionals: Results from a randomized trial. Int J Stress Manag. 2005; 12:164–176.

140. Shapiro SL, Shapiro DE, Schwartz GE. Stress management in medical education: a review of the
literature. Acad Med. 2000; 75:748–759. [PubMed: 10926029]

141. Monteith MJ, Ashburn-Nardo L, Voils CI, Czopp AM. Putting the brakes on prejudice: on the
development and operation of cues for control. J Pers Soc Psychol. 2002; 83:1029–1050.
[PubMed: 12416910]

142. Feldon DF. Cognitive load and classroom teaching: The double-edged sword of automaticity.
Educational Psychologist. 2007; 42:123–137.

143. Epstein RM. Mindful practice. JAMA. 1999; 282:833–839. 1. [PubMed: 10478689]

144. Smith RC, Dwamena FC, Fortin AHt. Teaching personal awareness. J Gen Intern Med. 2005;
20:201–207. [PubMed: 15836555]

145. Fackler J, Watts C, Grome A, Miller T, Crandall B, Pronovost P. Critical care physician cognitive
task analysis: an exploratory study. Crit Care. 2009; 13:R33. [PubMed: 19265517]

146. Burgess D, van Ryn M, Dovidio J, Saha S. Reducing racial bias among health care providers:
lessons from social-cognitive psychology. J Gen Intern Med. 2007; 22:882–887. [PubMed:
17503111]

147. Gawande A. The checklist. The New Yorker. 2007 Dec 10.

148. Pronovost PJ, Berenholtz SM, Goeschel C, et al. Improving patient safety in intensive care units
in Michigan. J Crit Care. 2008; 23:207–221. [PubMed: 18538214]

149. Dreachslin JL, Weech-Maldonado R, Dansky KH. Racial and ethnic diversity and organizational
behavior: a focused research agenda for health services management. Soc Sci Med. 2004;
59:961–971. [PubMed: 15186897]

150. van Ryn M, Burke J. The effect of patient race and socioeconomic status on physicians’
perceptions of patients. Soc Sci Med. 2000; 50:813–828. [PubMed: 10695979]

151. van Ryn M, Burgess D, Malat J, Griffin J. Physicians’ perceptions of patients’ social and
behavioral characteristics and race disparities in treatment recommendations for men with
coronary artery disease. Am J Public Health. 2006; 96:351–357. [PubMed: 16380577]

Burgess Page 17

Med Decis Making. Author manuscript; available in PMC 2014 April 16.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript


