A REVIEW OF THE DATA AND TOOLS:

Treating Clinician Burnout
With Mindfulness Training
n Introduction

Medical tools and treatments often distract us from
attending to the essential instrument of medicine:
the clinician's own mind. Very little in medical education prepares us for the challenges of practice
in the 21st century, so it is no surprise that radical
changes in medicine should result in stress and
burnout. Burnout among medical providers is widespread, and threatens practitioners and patients
alike. Burnout can be prevented, treated, and even
reversed with mindfulness training. Through mindfulness practice, clinicians may become happier
and perform better.

n Critical Appraisal of the Literature

A PubMed search using the search term mindfulness yielded 2315 titles. The search was narrowed
to studies on focused magnetic resonance imaging
(fMRI), cognitive testing studies, descriptive studies, and clinical trials. There are no landmark-type
articles; instead, there has been a steady accumulation of significant and interlocking data in different
fields that show meaningful effects on burnout with

AUTHORS

John Bedolla, MD, FACEP
Assistant Director of Research Education and Assistant Professor of Emergency
Medicine, Dell Medical School, University of Texas; Director of Risk Management,
Emergency Service Partners, Austin, TX

Louise B. Andrew, MD, JD, FIFEM
Principal, www.MDMentor.com
EDITOR-IN-CHIEF

John Bedolla, MD, FACEP
Assistant Director of Research Education and Assistant Professor of Emergency
Medicine, Dell Medical School, University of Texas; Director of Risk Management,
Emergency Service Partners, Austin, TX
COURSE DIRECTOR

Andy Jagoda, MD, FACEP
Professor and Chair, Department of Emergency Medicine, Icahn School of Medicine
at Mount Sinai, Medical Director, Mount Sinai Hospital, New York, NY
EDITORIAL ADVISOR

James Haering, DO, SFHM
Vice President of Physician Services, Resonant Advisors, Tacoma WA; Associate
Professor, Michigan State University College of Osteopathic Medicine and Michigan
State University College of Human Medicine, East Lansing, MI
OBJECTIVES
Upon completion of this article, you should be able to:
1.

Define burnout and its relationship to stress and depression.

2.

Describe the pathological changes in the associated brain function in burnout.

3.

Describe the concept of mindfulness and activities that can be mindful.

4.

Describe mindfulness training as prevention and treatment for burnout.

5.

Self-assess and self-treat for stress and burnout with mindfulness practice.
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mindfulness training.
The studies that were most like bench research were the fMRI studies, which correlated burnout and wellness with activation of the different parts of the brain that play a role in cognition. Each
study had a relatively small number of subjects (often fewer than 20 patients), but virtually all studies
showed differences between the burned-out brain and the mindful brain.
Studies of cognitive testing in clinical and nonclinical environments had larger patient groups,
usually in the 40 to 100 range. They were statistically robust and showed the changes in cognition
and function that might be predicted by fMRI results. This is the largest subset of data. No single
article was dominant, but the mass and consistency of the data showing negative effects of burnout
and the positive effects of mindfulness was compelling.
Descriptive studies and surveys in the clinical environment were the second largest subset of
data. The data were consistent, but the more abstract the measure, the harder it is to measure the
effect. Reaction time, recall, and working memory are concrete and easier to measure than clinical
empathy or clinical results. Nonetheless, the studies and surveys consistently demonstrated negative
effects with burnout and positive effects with mindfulness.
In real-world settings, such as in hospitals and emergency departments (EDs), limitations relate
to the difficulty in finding objective end-points to compare. Many of these studies relied on self-reported error rates and questionnaires from surveyed physicians. Notable exceptions include work by
Fahrenkopf et al.1 Further studies should focus more on objective clinical data as metrics for burnout
and wellness. With regard to the effects of mindfulness, the literature is more robust. There is a rapidly growing body of experimental data where subjects are assigned to treatment arms, or serve as
their own controls in before-and-after studies.

n Wellness and Burnout: A Historical Perspective

The giants of medicine attended little to clinician wellness. The famous injunction, “Physician, heal
thyself,” was not even addressed to physicians. It is a biblical proverb, with the moral that people
should address their own flaws instead of the flaws of others. (Luke 4:23) The works of Hippocrates
and Galen contain directives for excellence, but no instructions on how to achieve it. American Medicine continued the trend. In the works of Flexner, Osler, and Halsted, there is virtually no mention of
clinician wellness. William Halsted, who founded many residency programs, exemplified superhuman
work hours as the expectation for doctors, especially in training. (His own endurance was fueled, at
least in part, by cocaine, which was legal at that time.2-4) Long work hours were so entrenched that
Martin H. Fischer, an influential doctor of his day, could say without irony, “A doctor must work 18
hours a day and 7 days a week. If you cannot console yourself to this, get out of the profession.”5
Interest in clinician wellness began in the mid-20th century, though the focus was mostly on medical disease.6 Important findings included a higher rate of cardiovascular disease among physicians.7
By the 1960s, psychiatrists began studying psychiatric illness, drug addiction, and suicide in physicians. In this heyday of Freudian fashion, depressed physicians were often labeled as “neurotic,” and
there was little concern for external factors such as work stress.8-11
The understanding of workplace stress was revolutionized in the 1970s with the concept of burnout, as developed by Herbert Freudenberger, Christina Maslach, and others studying disillusionment
among social workers and healthcare providers.12-15 After 3 millennia of recorded medical history, the
stressors of practice finally began to be studied systematically.
Burnout: The Scope of the Problem
Burnout among clinicians is widespread. A 2015 Mayo Clinic study showed that 50% of United States
physicians surveyed reported burnout.16 Long work hours were once considered the primary cause
of burnout; however, despite the work-hour reforms of the 1990s, burnout has increased. Since then,
health insurance companies and other payers have adopted increasingly coercive financial leverage
to contain costs and direct care. Because autonomy and control are critically important to maintaining morale among high-skill, high-stakes professionals, the creeping marginalization of doctors from
healthcare design might be expected to increase burnout.17
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Defining Burnout
Figure 1. Link to Information About the
Burnout is an exhaustion of personal resources that does not
Development and Validation of the Maslach
get better with rest. Burned-out workers lose the capacity
Burnout Inventory
to energetically engage and contribute to their work, much
like a fire that runs out of fuel smolders, and eventually goes
out. The work may have to continue, but it lacks consequence and meaning for the worker.18 Burnout occurs in 3
stages: (1) emotional exhaustion, (2) depersonalization, and
then (3) decreased professional efficacy. The 3 stages are
described following:
Scan the QR with your smartphone or tablet, or go to:
1. Emotional exhaustion is a sense of fatigue and havhttp://onlinelibrary.wiley.com/doi/10.1002/job.4030020205/pdf
ing nothing left to give, emotionally, at work. Human
interaction takes effort, and the most common feature
of emotional exhaustion is emotional withdrawal from work and other workers. The worker may
go through the motions of social interactions, but the animating energy is noticeably absent.
Typically, an emotionally exhausted clinician dreads work and cannot engage emotionally or
creatively with work, nurses, staff, or patients.
2. Depersonalization is the state of being disengaged emotionally and intellectually from work,
nurses, and patients. It is the result of long-standing exhaustion, but it has an added negative
component of cynicism or negativity toward others. The depersonalized clinician is detached
from work, emotionally unengaged, and likely to have a negative, cynical mindset. Particular
targets of the depersonalized clinician might be hospital administration or difficult patients.19
3. Decreased professional efficacy occurs with longstanding burnout in the first 2 stages. The exhausted, depersonalized clinician becomes less professionally effective. Male clinicians are likely
to blame others for their decreased efficacy; female clinicians are more likely to blame themselves. Either way, work performance declines.
Measuring Burnout
The Maslach Burnout Inventory is a commonly used tool for measuring burnout. (See Figure 1.) It
contains questions in 3 dimensions, and the score estimates the stage and severity of burnout.20
(A link for purchase of various Maslach Burnout Inventory tools is in the "Mindfulness Toolbox,"
page 6.) Characteristically, burnout starts with exhaustion and can progress to depersonalization,
and finally to impaired efficacy. The further along the stages, the worse the burnout effect is on the
subject. Emergency clinicians tend to have a slightly higher exhaustion at baseline, compared to
other specialties.21 As long as the exhaustion is mild, the other dimensions are unaffected, and the
impairment in function is minimal. Generally, a very high score in 1 stage is associated with higher
scores in the other 2 stages. The more dimensions that are affected, the more severe the impairment
in function.
See the sidebar, "Do Emergency Medicine Physicians Know How Burned-Out We Are?"
(page 9) for a look at what our colleagues in the American College of Surgeons found out when they
asked about burnout.

n Relationship of Burnout to Stress, Depression, and Suicide

Burnout and Stress
Burnout usually begins with work-related stress.22-24 There are multiple causes of stress among
emergency medicine clinicians, which may include working nights and weekends, patient acuity,
and decision-making under uncertainty. Short bursts of work-appropriate stress, such as a challenging intubation or a difficult resuscitation, are probably protective for burnout and, with a break from
the stress, the brain recovers quickly and returns to normal. However, prolonged exposure—such as
when a clinician is working too much and the shifts come too close together—can be more difficult
to recover from. As long as the clinician makes adjustments to get a little more rest, exercise, and
energy-recharging activities, the brain will go back to normal. By comparison, unremitting or unresolved stress has no positive role, and leads directly to burnout.25-27 In a detailed study of 667 physicians and hospital executives, the Rand Corporation identified 5 main causes of physician burnout:28
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Mindfulness Tool Box
•
•
•
•

•
•
•
•
•
•

“Evidence-based Mindfulness” (University of Wisconsin Department of Family Medicine). Two physicians engage in a 15-minute discussion of the history of mindfulness and the base of evidence on mindfulness and its
benefits to the practice of medicine. https://www.youtube.com/watch?v=ZBenPbn3myw
CME has been shown to reduce stress and improve work satisfaction.117 Doing CME and developing added
expertise enhances autonomy and will make your work less stressful.
PowerPoint review of mindfulness training in the United States Marine Corps by Dr. Lori Haase: https://www.
umassmed.edu/contentassets/1cfbcdf00a4a4cd2a4683f7c636ed083/documents/mindfulness_training_in_marines_lori_haase.pdf
Video of Dr. Haase narrating the PowerPoint presentation on mindfulness in the Marines. The video references the PowerPoint slides, but does not show any screenshots. We recommend you download the PowerPoint presentation and listen to the video while you scroll through the slides: https://www.youtube.com/
watch?v=qgYSqeW3FbQ
Major Thomas Jarrett (Chaplain United States Army) Excellent talk on mindfulness and stoicism: https://www.
youtube.com/watch?v=5MTBOiQ2C8s&t=1s
Professional Resource: ACEP Wellness link:
https://www.acep.org/content.aspx?id=32184BOX Insert #3
Mindfulness as a superpower. A short, visually engaging introduction to mindfulness in its many forms. https://
www.youtube.com/watch?v=w6T02g5hnT4&t=5s
“Happify Channel.” A library of 8 videos, 2 to 8 minutes in length, on mindfulness, resilience, and related topics with experts and authors.https://www.youtube.com/channel/UCZ0XvEszYoBrDzBgUKEwVEA
Podcast: “I Should be Meditating, with Alan Klima.” Podcast on meditation and mindfulness techniques.
https://itunes.apple.com/us/podcast/i-should-be-meditating-alan/id894283156?mt=2
A website for purchase of various versions of the Maslach Burnout Inventory tool: http://www.mindgarden.
com/117-maslach-burnout-inventory
1.
2.
3.
4.
5.

A feeling that salaries are unfair
Not being treated with collegiality
The electronic health record
Loss of professional autonomy
Feeling pushed to compromise quality for speed, compliance, policy, or billing

Interestingly, the absolute level of salary was not predictive of burnout or well-being.28 Chronic,
unresolved, or unremitting stress causes measurable, pathologic changes in brain function, including
abnormal amygdala activation and accelerated cortical thinning.29-31 These changes cause decreased
function of areas involved in planning, emotional regulation, and learning, with significant impairment in emotions, adaptability, and behavior.32-35 When these impairments become a regular feature
of the clinician’s mental state, the clinician can be said to be in a state of burnout.36
Burnout and Depression
Burnout and depression are separate constructs, but they may be difficult to distinguish. Burnout and
depression share many clinical features, including decreased response to positive stimuli, increased
response to unpleasant stimuli, and decreased cognitive function.37 A high burnout score correlates
strongly with depression.38-41 Mild burnout is associated with depression (odds ratio [OR], 3). Burnout
can cause depression, and vice-versa.42 Moderate burnout has an OR of 10 for depression, and severe
burnout has an OR of 50.43 Depression and burnout both lead to the same unwanted outcomes.44
Medical culture is one of extreme self-reliance, and admitting depression is difficult. Burnout, by
comparison, is less stigmatized. The greatest value in calling the syndrome “burnout” instead of “depression” is that it makes it easier for clinicians to admit to, talk about, and act on.45 Burnout is best
understood as work-related exhaustion that affects only at work at first, but that eventually bleeds
into all facets of life as a generalized depression syndrome.
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Burnout and Suicide
Physicians are at a higher risk for suicide than the general population. Of the 1 million physicians in
the United States, 400 commit suicide every year.46,47 To date, no studies have shown that burnout,
by itself, can lead to suicide, but when burnout causes or coexists with hopelessness and/or perfectionism, the risk of suicide increases significantly. Physicians with burnout have high hopelessness
scores, as measured by Beck’s Hopelessness Scale, as well as high disengagement scores.48 Physicians with advanced burnout may be rightfully considered at some increased risk for suicide. Perfectionism (which is almost a prerequisite for becoming a physician) may also play a role in suicide,
particularly when self-criticism is high. The third stage of burnout, lack of efficacy, is characterized by
self-criticism, and thus risk may increase with more advanced stages of burnout.49-53
For a deeper exploration of physician suicide, including treatment resources, see “Physician
Suicide,“ by Louise B. Andrew, MD, JD, at: http://emedicine.medscape.com/article/806779overview)

n Experimental Data on Burnout: Focused MRI Testing, Cognitive
Testing, and Work Performance

Managers, mentors, and coaches understand intuitively that burned-out professionals don’t perform
well. Experimental data in many different professions show decreased productivity, increased sick
days, and lower performance ratings. Burnout has even been shown to decrease performance in a
working military canine.54 This suggests that burnout has direct, organic effects on the brain. The
negative effects of burnout affect the whole of human function, from the organ level of an individual
all the way to the society. Burnout is not just a psychological state: it is more like a cancerous, vertically integrated monopoly of the soul.
Focused Magnetic Resonance Imaging and Burnout
fMRI allows the activity and balance of different parts of the brain to be measured, and activity in
different anatomic regions of the brain can be correlated with specific brain functions. Therefore,
increased or decreased activity seen on fMRI is thought to correlate with higher or lower function in
that specific brain function. Studies have shown that the fMRI of a burned-out brain is different from
the fMRI of a healthy brain.
The typical fMRI study takes otherwise-normal subjects with conditions such as chronic stress,
depression, or burnout and compares their fMRIs with similarly normal subjects without chronic
stress, depression, or burnout. fMRI studies show that burnout is associated with decreased activity of the dorsolateral prefrontal cortex, which is associated with impaired anxiety control. Activity
of the posterior cingulate cortex is also increased, and this is associated with decreased working
memory. The amygdala is overactive, and its connections with regulatory centers are attenuated.
fMRI findings also suggest decreased empathic ability is associated with burnout. This combination
of features would be expected to decrease working memory, decrease emotional regulation, and
decrease the ability to control attention, among other critical functions. fMRI studies are limited by
small sample sizes, but they predict and correlate well with cognitive testing results.33,34,55-60
Cognitive Testing and Burnout
Burnout is associated with decreased cognitive performance and impaired emotional regulation.
With exhaustion burnout, reaction times are reduced by as much as 30%.61 In a study of 67 patients (41 with burnout, 26 controls), burnout was associated with decreased control of attention,
decreased working memory, and increased susceptibility to negative stimuli.62,63 Burnout is also associated with decreased executive function, which is defined as higher-order cognitive processes.64
A 2011 study of military Special Operations training (32 subjects) showed that cognitive errors
increased by 35% among subjects with emotional burnout, with equal decline in performance metrics.65 In a German study of 50 subjects, normal subjects with burnout also demonstrated decreased
emotional regulation.66 A 2015 study of 59 outpatients with work-related stress complaints (without major depression), compared with 59 controls, demonstrated that chronically stressed workers
show impaired function across the entire spectrum of cognitive testing.67 Fortunately, dysfunction
is usually not permanent, and reverses when burnout recedes.64 The negative effects of burnout on
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cognitive function are strong and are especially meaningful in light of their potential impact on clinical skills and work performance.
Clinical Skills, Work Performance, and Burnout
Burnout reduces clinical skills and work performance in many dimensions.68,69 A 2014 Dutch study of
95 patients and a follow-up study in 2016 showed a 5% to 10% decline in function across cognitive
measures, including reaction time, matching tasks, and flanker tasks.70,71 Studies of caregivers show
decreased empathy, by as much as 50%, on validated scales.58,72 A prospective study of 69 firefighters showed a major drop in motivation.73 Organization commitment and organizational citizenship
declined by as much as 50% in a survey of 204 hospital employees.74 Burned-out leaders showed
diminished leadership and increased adoption of a laissez-faire approach (n = 205).75 There is some
evidence that burnout is associated with decreased physician productivity.76,77 Interestingly, a 2015
study in a Macedonian teaching hospital of 286 nurses and physicians noted that nurses tend to burn
out in a group, and physicians tend to burn out as individuals. Their burnout syndromes were, otherwise, very similar.78
In a survey of 1537 physicians published in 2016, burnout was associated with doubling of selfreported errors.79 In a survey of 7905 surgeons published in 2010, each point in the scale for burnout was associated with a 5% increase in errors.80 A significantly higher rate of suboptimal care was
self-reported by emergency physicians. Burned-out emergency physicians reported: (1) greater use of
imaging and laboratory resources; (2) less-timely treatment of pain; (3) using admission or discharge
to make a patient more manageable; (4) lower-quality handoffs; (5) decreased communication with
the patient; and (6) decreased communication with other team members.81 Among 178 matched
pairs of doctors and patients, the patients of doctors with higher burnout had lower customer satisfaction scores and experienced longer recovery times.82 Burned-out primary-care providers were also
more likely to make referral to specialists compared with controls (n = 136).83 Medication errors were
more common among burned-out and depressed residents than controls (n = 123).1 Two high-quality
meta-analyses (n = 210,669, n = 40,612) showed that physician burnout is negatively correlated with
patient outcomes, and physician well-being is positively correlated with patient outcomes. The mostmeasured dimensions were patient satisfaction, patient adherence to treatment, and interpersonal
metrics.68,84 Despite multiple PubMed searches, no evidence that burnout is beneficial in any way
was found, and there is overwhelming evidence that it is harmful.
Burnout lowers performance in every dimension of skills and work studied. As such, addressing
burnout must be a key element for improving the healthcare ecosystem. The best care for patients
demands that physician, advanced practice provider, and staff wellness be a core measure, as relevant as door-to-needle time, fluid resuscitation in sepsis, or antibiotics before surgery.
Long-Term Effects of Burnout
According to medical economist Michael Crane, behavioral changes associated with burnout increase the physician’s risk of being sued.85 Burned-out doctors retire sooner and are expensive to
replace. The medical system can ill afford to lose physicians, as long-term demographic trends show
that an increasing physician work force will be needed.86-88 Retaining doctors and advanced practice
providers is imperative for maintaining a healthy population. Population health is a national strategic
resource; an unfit, unhealthy population cannot compete in a world economy and is a weak substrate
for national security.89

n Mindfulness and its Role in Managing Stress and Burnout

There are many definitions of mindfulness. For purposes of this review, mindfulness is any practice
that puts the mind in a state of increased and nonjudgmental awareness of the present moment. Traditionally, we think of mindfulness as meditation, but it can take many other forms. Mindfulness can
be practiced through an engaging hobby, a creative activity, and even through physical activity. Any
activity that engages the mind in such a way that one feels a sense of heightened, nonjudgmental
awareness of the present is mindful. When one is being mindful, the activity is enjoyable for its own
sake, and one experiences a sense of timelessness. (For mindfulness resources, see the Mindfulness
Tool Box, page 6.)
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Do Emergency Medicine Physicians Even Realize How Burned-out We Are?
Louise Andrew, MD, JD, FIFEM
Principal, www.MDMentor.com

It is now well established that burnout is more common in physicians than in other age-matched professionals. Varying studies across a wide range of specialties are reporting that emergency physicians are the most
burned-out of all specialists, with the latest study suggesting that more than 72% of emergency physicians
exhibit burnout. Burnout in physicians seems to be increasing yearly, with the average number of physicians
experiencing at least 1 symptom of burnout increasing from 45.5% to 54.4% between 2011 and 2014, along
with decreasing career satisfaction. Midcareer seems to be the point at which burnout and career dissatisfaction are most prevalent.1-3
I spent many years staffing the American College of Emergency Physicians (ACEP) Wellness Booth where,
since the early 1990s, we offered participants the opportunity to take the Maslach Burnout Inventory and
receive confidential results. Quite a few participants declined the opportunity because they said they already
knew they were burned out (“I know I’m toast,” was a common response).
The American College of Surgeons Survey on Burnout
As emergency physicians, we may reasonably believe that we are terminally burned out, but there is a specialty
that has actually studied its members systematically, and the results of the American College of Surgeons (ACS)
study were eye-popping. Dr. Mick Oreskovich, a surgeon turned addictions specialist (a practicing psychiatrist,
suicidologist, and former director of the Washington state Physician Health Program) has maintained his ties
with the American College of Surgeons, and he spearheaded a committee in 2008 that launched a systematic
survey of all of its members.
In an article published in 2009,4 Oreskovich and ACS revealed that 40% of its members met formal criteria for burnout. Looking more closely over the next several years, Oreskovich and others conducted studies
of both surgeons and a cohort of all physicians from the American Medical Association (AMA) Masterfile and
compared them with “normals.” Shanafelt, Dyrbye, Oreskovich et al found that there were highly statistically
significant correlations between burnout and alcohol misuse/dependence, diminished work/life satisfaction,
depression, suicidal ideation, and medical errors.5 Frighteningly, most of the surgeons had no idea that they
were burned out until they formally took the Maslach Burnout Inventory as part of the survey. Even more worrisome, surgeons were, in very large measure, reluctant to seek help for depression, fearing licensure repercussions. Yet many were taking prescribed antidepressant medications. Were they treating themselves? Receiving
“curbstone consultations” (including prescriptions) from colleagues? This was not explored further.
Alcohol misuse/dependence was especially highly correlated with medical errors and suicidal ideation,
and alcohol abuse has previously been recognized to be a significant occupational hazard for surgeons. Alcohol is commonly used by all populations as a form of self-medication for depression. When compared with
age and income-matched professionals, surgeons scored far higher on measures of burnout, alcohol misuse/
dependence, depression, and suicidal ideation. Normally protective mechanisms such as marriage, higher
educational level, income, and (presumably) access to first-class medical care, were not operant in these studied surgeons.
Addressing Burnout
The specialty of surgery has launched a program aimed at directly addressing burnout among its members.
Members are able to receive graphical assessments of their condition, access resources and materials, and actually measure their progress towards overcoming burnout. Results are not yet in, but it is a safe bet that there
will be a more positive response than to sticking their heads in the sand.
Oreskovich on Burnout6:
1. There is a high prevalence of physicians, as a whole, with over-representation in certain specialties.
2. Those with burnout are more likely to abuse substances, become depressed and suicidal, make medical
errors, and be markedly dissatisfied with both their professional and personal lives.
3. Burnout is easily recognizable.
4. Burnout is reversible.
5. Burnout is treatable.

Continued on page 10
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But burnout is only treatable if it is diagnosed! Identifying and treating burnout will decrease the risks of
depression, suicide, substance abuse, medical errors, and personal and professional losses. I can only shudder at what we would find in emergency medicine if we were to honestly study the incidence of burnout, given
that we are already registering at a 72% burnout rate, compared with the surgeons’ 40%. I don’t know whether
we have the courage demonstrated by the ACS to even undertake to study the issue seriously. What if it confirms our worst fears?
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Mindfulness: A Historical Perspective
“Mindfulness” may sound like it belongs in a monastery more than in an ED; however, mindfulness
can improve cognitive function and enhance performance in medical practice. A full discussion of the
history of mindfulness is beyond the scope of this paper, but a brief summary of its development in
medicine is worthwhile.
The scientific study of mindfulness originated with the works of Dr. Jon Kabat-Zinn and Dr. Richard Davidson in the 1970s. Dr. Kabat-Zinn worked in the field of psychology, studying the psychological effects of meditation on stress. Dr. Davidson worked in a similar vein, with a focus on objective
measures (such as electroencephalograms), and their relation to the high cognitive functioning and
resilience of individuals who have engaged in life-long meditation.
Mindfulness remained a niche area in medicine until the 1990s. With the publication of books
such as Wherever You Go, There You Are: Mindfulness Meditation in Everyday Life (1994), public
interest in mindfulness surged. Research in mindfulness intensified and became a mainstream subject. Today, mindfulness research, principles, and practice are applied in wide-ranging fields, from the
military to the workplace; from the boardroom to the ED. Mindfulness can be applied in almost any
human situation, and mindfulness training is an effective therapy in medicine and psychiatry.
Mindfulness: Experimental Findings
Mindfulness training is effective in a broad range of activities and settings, which suggests it has a
direct effect on the human brain. This effect has been studied in many settings. We will discuss the 4
settings most relevant to medicine:
1. fMRI
2. Cognitive testing
3. Clinical skills/work performance
4. Clinical trials of mindfulness as treatment for stress and burnout
Focused MRI and Mindfulness
The brains of a people who have engaged in mindfulness training can be distinguished from controls
on fMRI. On fMRI, mindfulness-trained brains appear different from controls. Mindfulness training is
associated with increased activation in areas of higher function and emotional control. The prefrontal
cortex and anterior cingulate cortex, which control planning, emotional regulation, and high-level
decision-making, are more active.90-94 In a 2016 study of 27 participants who volunteered for 8 weeks
of mindfulness training versus 24 control participants (who engaged in “active control training”), it
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was determined by fMRI that the septal region, associated with cooperativeness, showed increased
activity in the mindfulness-training participants.95
The pattern of brain activity induced by mindfulness training is a natural antidote to burnout.
Overactivity of the amygdala, which is associated with stress, anger, autonomic overactivation, and
decreased judgment, is dampened.96 Studies also suggest better global function. The aggregated
data are robust, though limited because most studies compared the mindfulness-trained brain with
controls, and not the same brain before and after mindfulness training.97 More-recent studies compare the brain before and after mindfulness training. The results of a meta-analysis data collected on
the neural effects of meditation (in 110 studies, with 2875 participants) are consistent and suggest
the mindful brain is higher functioning, better regulated, more deliberate and rational, and better
suited to teamwork.98
Cognitive Performance and Mindfulness
Mindfulness training improves cognitive function in many dimensions. There is a robust body of
literature on the effects of meditation, which is a specific type of mindfulness training. It seems clear
that the mindful brain is higher-performing; the weakness of these studies is that they lack internal
control or crossover. That is to say, the brains of subjects in most of these studies were not evaluated
prior to adoption of meditation as mindfulness training, so it is difficult to show causality. The brains
of subjects could have been higher-performing before adoption of meditation.
Fortunately, there is a growing body of experimental data showing the positive effects of
mindfulness on cognitive performance. These studies compare people before and after mindfulness training, or cohorts randomly assigned to mindfulness or control arms. A randomized trial of
mindfulness showed enhanced ability to detect errors in complex task completion.99 A cohort of
80 military recruits had fewer attention lapses after mindfulness training.100 Mindfulness training
also improves episodic memory.101 Executive function and self-control improved in other clinical trials, and impulsivity declined.102-104 These results are most likely related to the specific brain
areas activated and suppressed by mindfulness. There is also evidence that mindfulness reduces
serum markers of stress, though the evidence in meta-analyses is not conclusive.105-107
It has been known for some time that the mindful brain is higher-functioning than the untrained
brain. The body of work showing positive effects in experimental designs is persuasive and growing
rapidly. Mindfulness can be valuable for the clinician who simply wants to improve performance.
Mindfulness for Treating Burnout
Multiple clinical trials have shown that mindfulness is an effective treatment for burnout. Sustained
reductions in depressive symptoms, stress, and burnout scores are seen in many studies, some of
which are summarized below:
• In a 3-arm trial (mindfulness, control, and nonexperimental, n = 424) mindfulness substantially
decreased exhaustion and depersonalization in the mindfulness arm and resulted in greater work
engagement. Furthermore, the effect was sustained over time.
• A large meta-analysis (n = 1034) bore out a 40% reduction in burnout among physicians with
mindfulness intervention.108,109
• A 2-arm trial with crossover of 144 managers showed marked increase in self-esteem and positive affect, and decreases in work stress, negative affect, and sick days.110
• In a mindfulness program with 74 physicians, exhaustion, depersonalization, and overall burnout
scores decreased by 10% to 15%, and work engagement increased by 7%.111
• A meta-analysis of health professional students (19 studies, 1815 students) demonstrated that
mindfulness interventions decreased stress, anxiety, and depression while improving mindfulness, mood, self-efficacy, and empathy.112
• An interesting meta-analysis of online mindfulness training also demonstrated significant and
lasting improvement in perceived stress.113
• Other studies that demonstrated successful mitigation of burnout and stress include:
1. The effect of mindfulness-based CME in a small study of residents (n = 30).114,115
2. Physician-led initiatives can make the workplace better (clinical trial, 34 clinics,134 physicians).116
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3. Workplace interventions to decrease burnout have many positive impacts on physician wellbeing and clinical outcomes (systematic review, 18 articles).84
There are many other studies, and improvement with mindfulness is near-universal. Although
there is a bias against studies where no difference is shown, despite exhaustive searching, not a
single study showing a negative effect of mindfulness could be found. One area lacking data is the
effect of mindfulness on clinical errors. Clinical errors are rare and hard to find, and can be correlated
with many different independent variables. Self-reported errors have been studied by survey in burnout and perhaps similar surveys could be done with physicians and advanced practice providers after
mindfulness training.
Small, Brief Interventions Make a Large, Lasting Difference
It is remarkable that, in many studies, the mindfulness intervention is very brief, but still highly effective. As such, even the busiest clinician can find 10 to 15 minutes each day to engage in mindfulness
exercises. Mindfulness training can even be done online. The evidence suggests the benefits are
significant and durable.

n Frequently Asked Questions the Experimental Data Cannot Answer
Q. What should you do if you feel burned-out?
A. The first step is to measure and see how severe it is. Most emergency clinicians have mild to moderate exhaustion. This will usually respond to a recharge of personal resources through rest, a few
days off, and time with loved ones Spiritual practice, as well as reflection on the greater goals in life,
may also enhance resilience and mindfulness. Mindfulness training is effective at treating burnout,
but can be adopted even before burnout begins. If the burnout has advanced to mild-to-moderate
depersonalization, consider reducing the number of shifts worked, and do everything you can to
recharge your resources. Adopt mindfulness or meditation at least a couple of times a day. Seek out
a trusted colleague or mentor or even a figure outside of work, (such as a member of the clergy) for
advice and how to recharge. If the burnout is so severe that it is at the level of diminished efficacy,
you are at some significant risk, and if you make a clinical mistake in this delicate state, you may not
be able to manage it psychologically. Try to get more rest and work fewer shifts. When you are at
work, bounce cases off your colleagues more often, and check in with members of the care team
more often. You should probably get professional guidance and support. As always, eat healthily,
sleep enough, and get some exercise.
Q. Is there protection for you if you disclose you have burnout?
A. You will not get fired if your burnout is mild. If it is severe, the risk of disclosing to your employer is
likely lower than the risk of committing a severe medical mistake or psychological decompensation.
You are very fragile at this point, and you should consider a few days off. The middle ground is tricky,
and probably varies from state to state and group to group. At this time, burnout is not a protected
class. If burnout has progressed to depersonalization, you definitely want someone on your team: a
spouse, member of the clergy, or other professional advisor.
Q. What should you do if you spot burnout in a colleague?
A. If you think a colleague is an imminent danger to patients, you should report. Burnout does not, in
and of itself, represent an imminent danger to any patient. Try to engage your colleague and check
in and see if he is OK. Ask how he is doing. If he gives you an opening, talk about this interesting
article you read about burnout, and perhaps share your own story. Tell him about any resources you
find valuable. Generally, the best thing is for an ED group to have a Wellness Committee to serve as
a resource for doctors in the group. As always, the best treatment is prevention. Or, like a rabies vaccine, it protects you a lot better if you start it before anything bad happens.
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n Summary

Burnout and wellness are not “soft” topics. They are scientifically valid and you should understand
them if you want to thrive in 21st-century medicine. If you feel burned-out from time to time, it’s not
your fault. Multiple recent changes in medicine have contributed to the burnout epidemic. These
include the electronic health record, because it is intrusive and tends to require more time away
from patients. Increasingly coercive tactics by insurance companies also play a part. The opioid
epidemic means that whenever you write a prescription, there is a risk of diversion or death, but if
you don't write the prescription, you risk a bad customer service score. These kind of “damned if
you do, damned if you don’t” dilemmas cause unresolved stress and contribute to burnout. As part
of regaining professional autonomy, we are going to have to step into the boardroom and even the
legislature. There is no reason why clinicians should not be the leaders of healthcare system design.
We just have to prepare for it. And mindfulness is the way.

n Key Points
•
•
•
•
•
•
•
•
•
•

Burnout is a major problem for doctors and, potentially, for patients.
Exhaustion is almost an occupational hazard in emergency medicine, but burnout doesn’t have
to be.
Burnout has 5 main external causes: unfairness, unprofessionalism, the electronic health record,
loss of autonomy, and feeling that quality has to be compromised.
Burnout has direct negative effects on the brain.
The negative effects of burnout are manifest and concordant in multiple modalities: fMRI, cognitive testing, and in the workplace.
Burnout probably causes increased medical errors and may contribute to lawsuits.
Mindfulness training has direct positive effects on the brain.
The positive effects of mindfulness are manifest and concordant in multiple modalities: fMRI,
cognitive testing, and the workplace.
Mindfulness treats and reverses burnout.
Mindfulness is useful to the healthy brain for burnout prevention and cognitive skills optimization.

n References

Evidence-based medicine requires a critical appraisal of the literature based upon study methodology and number of subjects. Not all references are equally robust. The findings of a large, prospective, randomized, and blinded trial should carry more weight than a case report.
To help the reader judge the strength of each reference, pertinent information about the study,
such as the type of study and the number of patients in the study, will be included in bold type following the reference, where available.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Fahrenkopf AM, Sectish TC, Barger LK, et al. Rates of medication errors among depressed and burnt out residents: prospective cohort study. BMJ. 2008;336(7642):488-491. (Prospective observational cohort; 123 residents physicians)
Osborne MP. William Stewart Halsted: his life and contributions to surgery. Lancet Oncol. 2007;8(3):256-265. (Historical
essay)
Rankin JS. William Stewart Halsted: a lecture by Dr. Peter D. Olch. Ann Surg. 2006;243(3):418-425. (Historical essay)
Tan SY, Uyehara P. William Stewart Halsted (1852-1922): father of American surgery. Singapore Med J. 2010;51(7):530-531.
South D. “Fischerisms.” J Miss State Med Assoc. 1996;37(5):583-586. (Historical essay)
Dublin LI, Spiegelman M. The longevity and mortality of American physicians, 1938-1942; a preliminary report. J Am
Med Assoc. 1947;134(15):1211-1215. (Retrospective, nested cohort; 175,139 physicians)
Morris JN, Heady JA, Barley RG. Coronary heart disease in medical practitioners. Br Med J. 1952;1(4757):503-520. (Retrospective, nested cohort 6180 subjects)
Duffy JC, Litin EM. Psychiatric morbidity of physicians. JAMA. 1964;189:989-992.
DeSole DE, Singer P, Aronson S. Suicide and role strain among physicians. Int J Soc Psychiatry. 1969;15(4):294-301.
(Retrospecive study; 93 physicians)
Waring EM. Psychiatric illness in physicians: a review. Compr Psychiatry. 1974;15(6):519-530. (Review article)
Ross M. Suicide among physicians. Psychiatry Med. 1971;2(3):189-198. (Review article)
Lee YY, Medford AR, Halim AS. Burnout in physicians. J R Coll Physicians Edinb. 2015;45(2):104-107. (Review article)
Freudenberger HJ. The issues of staff burnout in therapeutic communities. J Psychoactive Drugs. 1986;18(3):247-251.
(Essay)
WWW.EBMEDICINE.NET | COPYRIGHT © 2018 EB MEDICINE. ALL RIGHTS RESERVED.

PAGE 11

PAGE 12

TREATING CLINICIAN BURNOUT WITH MINDFULNESS TRAINING

14. Pines A, Maslach C. Characteristics of staff burnout in mental health settings. Hosp Community Psychiatry. 1978;29(4):233237. (Prospective, observational; 76 subjects)
15. Maslach C. Burned-out. Can J Psychiatr Nurs. 1979;20(6):5-9. (Review article)
16. Shanafelt TD, Hasan O, Dyrbye LN, et al. Changes in burnout and satisfaction with work-life balance in physicians and the
general US working population between 2011 and 2014. Mayo Clin Proc. 2015;90(12):1600-1613.
17. Amabile TM, Kramer SJ. The power of small wins. Harvard Business Review. 2011;89(5). (Review)
18. Schaufeli WB, Leiter MP, Maslach C. Burnout: 35 years of research and practice. Career Development International.
2009;14(3):204-220. (Review article)
19. Moukaddam N, AufderHeide E, Flores A, et al. Shift, interrupted: strategies for managing difficult patients including
those with personality disorders and somatic symptoms in the emergency department. Emerg Med Clin North Am.
2015;33(4):797-810. (Review article)
20. Maslach C, Jackson SE. The measurement of experienced burnout. Journal of Occupational Behaviour. 1981;2(2):99-113.
21. Arora M, Asha S, Chinnappa J, et al. Review article: burnout in emergency medicine physicians. Emerg Med Australas.
2013;25(6):491-495.
22. De las Cuevas C, Gonzalez de Rivera JL, De la Fuente JA, et al. [Burnout and reaction to stress]. Rev Med Univ Navarra.
1997;41(2):10-18. (Prospective survey; 123 responses)
23. Hutchinson TA, Haase S, French S, et al. Stress, burnout and coping among emergency physicians at a major hospital in
Kingston, Jamaica. West Indian Med J. 2014;63(3):262-266. (Prospective survey; 30 physicians)
24. Ptacek R, Stefano GB, Kuzelova H, et al. Burnout syndrome in medical professionals: a manifestation of chronic stress with
counterintuitive passive characteristics. Neuro Endocrinol Lett. 2013;34(4):259-264. (Review article)
25. Bittner JGt, Khan Z, Babu M, et al. Stress, burnout, and maladaptive coping: strategies for surgeon well-being. Bull Am
Coll Surg. 2011;96(8):17-22. (Review article)
26. Guthrie E, Black D, Bagalkote H, et al. Psychological stress and burnout in medical students: a five-year prospective longitudinal study. J R Soc Med. 1998;91(5):237-243. (Prospective observational study; 494 students)
27. Iacovides A, Fountoulakis KN, Kaprinis S, et al. The relationship between job stress, burnout and clinical depression. J
Affect Disord. 2003;75(3):209-221. (Review article)
28. Friedberg MW, Chen PG, Van Busum KR, et al. Factors affecting physician professional satisfaction and their implications
for patient care, health systems, and health policy. Rand Health Q. 2014;3(4):1. (Prospective interviews; 220 physicians,
776 surveys)
29. Sapolsky RM. Stress and plasticity in the limbic system. Neurochem Res. 2003;28(11):1735-1742. (Review article)
30. Savic I. Structural changes of the brain in relation to occupational stress. Cereb Cortex. 2015;25(6):1554-1564. (Prospective experimental study; 40 subjects, 40 controls)
31. Yassa MA, Hazlett RL, Stark CE, et al. Functional MRI of the amygdala and bed nucleus of the stria terminalis during conditions of uncertainty in generalized anxiety disorder. J Psychiatr Res. 2012;46(8):1045-1052. (Prospective experimental
study; 15 subjects and 15 controls)
32. Blix E, Perski A, Berglund H, et al. Long-term occupational stress is associated with regional reductions in brain tissue
volumes. PLoS One. 2013;8(6):e64065. (Prospective experimental study; 30 subjects and 60 controls)
33. Golkar A, Johansson E, Kasahara M, et al. The influence of work-related chronic stress on the regulation of emotion and
on functional connectivity in the brain. PLoS One. 2014;9(9):e104550. (Prospective experimental study; 40 subjects and
70 controls)
34. Liston C, McEwen BS, Casey BJ. Psychosocial stress reversibly disrupts prefrontal processing and attentional control. Proc
Natl Acad Sci U S A. 2009;106(3):912-917. (Prospective experimental study with 1-sided crossover; 20 patients and
20 controls)
35. Tryon MS, Carter CS, Decant R, et al. Chronic stress exposure may affect the brain’s response to high calorie food cues and
predispose to obesogenic eating habits. Physiol Behav. 2013;120:233-242. (Prospective experimental study with 1-sided
crossover; 20 patients and 20 controls)
36. McManus IC, Winder BC, Gordon D. The causal links between stress and burnout in a longitudinal study of UK doctors.
Lancet. 2002;359(9323):2089-2090. (Prospective observational study; 331 physicians)
37. Bianchi R, Laurent E. Emotional information processing in depression and burnout: an eye-tracking study. Eur Arch Psychiatry Clin Neurosci. 2015;265(1):27-34. (Prospective experimental study; 54 subjects)
38. Bianchi R, Schonfeld IS, Laurent E. Burnout-depression overlap: a review. Clin Psychol Rev. 2015;36:28-41. (Review
article)
39. Bianchi R, Schonfeld IS, Laurent E. Is burnout separable from depression in cluster analysis? A longitudinal study. Soc
Psychiatry Psychiatr Epidemiol. 2015;50(6):1005-1011. (Prospective study; 627 subjects)
40. Firth H, McIntee J, McKeown P, et al. Burnout and professional depression: related concepts? J Adv Nurs. 1986;11(6):633641. (Review article)
41. Ahola K, Honkonen T, Kivimaki M, et al. Contribution of burnout to the association between job strain and depression: the
health 2000 study. J Occup Environ Med. 2006;48(10):1023-1030. (Prospective survey; 6270 subjects)
42. Toker S, Biron M. Job burnout and depression: unraveling their temporal relationship and considering the role of physical
activity. J Appl Psychol. 2012;97(3):699-710. (Prospective observational study; 1632 subjects)
WWW.EBMEDICINE.NET | COPYRIGHT © 2018 EB MEDICINE. ALL RIGHTS RESERVED.

TREATING CLINICIAN BURNOUT WITH MINDFULNESS TRAINING

43. Wurm W, Vogel K, Holl A, et al. Depression-burnout overlap in physicians. PLoS One. 2016;11(3):e0149913. (Prospective survey; 5897 physicians)
44. Bianchi R, Boffy C, Hingray C, et al. Comparative symptomatology of burnout and depression. J Health Psychol.
2013;18(6):782-787. (Prospective observational study; 46 subjects and 453 controls)
45. Bianchi R, Verkuilen J, Brisson R, et al. Burnout and depression: label-related stigma, help-seeking, and syndrome overlap. Psychiatry Res. 2016;245:91-98. (Prospective survey; 1046 subjects)
46. Legha RK. A history of physician suicide in America. J Med Humanit. 2012;33(4):219-244. (Review article)
47. Eckleberry-Hunt J, Lick D. Physician depression and suicide: A shared responsibility. Teach Learn Med. 2015;27(3):341345. (Review article)
48. Pompili M, Innamorati M, Narciso V, et al. Burnout, hopelessness and suicide risk in medical doctors. Clin Ter.
2010;161(6):511-514. (Prospective observational study; 133 physicians)
49. Dean PJ, Range LM. The escape theory of suicide and perfectionism in college students. Death Stud. 1996;20(4):415424. (Prospective observational study; 168 subjects)
50. DePew CL, Gordon M, Yoder LH, et al. The relationship of burnout, stress, and hardiness in nurses in a military medical
center: a replicated descriptive study. J Burn Care Rehabil. 1999;20(6):515-522. (Prospective observational study; 49
subjects)
51. Donaldson D, Spirito A, Farnett E. The role of perfectionism and depressive cognitions in understanding the hopelessness experienced by adolescent suicide attempters. Child Psychiatry Hum Dev. 2000;31(2):99-111. (Prospective observational study; 68 subjects)
52. Hamilton TK, Schweitzer RD. The cost of being perfect: perfectionism and suicide ideation in university students. Aust N
Z J Psychiatry. 2000;34(5):829-835. (Prospective observational study; 405 subjects)
53. Kiamanesh P, Dyregrov K, Haavind H, et al. Suicide and perfectionism: a psychological autopsy study of non-clinical
suicides. Omega (Westport). 2014;69(4):381-399. (Case-control prospective study; 6 cases)
54. Luescher UA. Animal behavior case of the month. A breakdown in working performance, or burnout, was observed in a
dog used in searches for explosives. J Am Vet Med Assoc. 1993;203(11):1538-1539. (Case report)
55. Durning SJ, Costanzo M, Artino AR, Jr., et al. Functional neuroimaging correlates of burnout among internal medicine
residents and faculty members. Front Psychiatry. 2013;4:131. (Experimental study; 27 subjects)
56. de Andrade AP, Amaro E, Jr., Farhat SC, et al. Higher burnout scores in paediatric residents are associated with
increased brain activity during attentional functional magnetic resonance imaging task. Acta Paediatr. 2016;105(6):705713. (Prospective cross-sectional study; 23 subjects)
57. Klimecki OM, Leiberg S, Ricard M, et al. Differential pattern of functional brain plasticity after compassion and empathy
training. Soc Cogn Affect Neurosci. 2014;9(6):873-879. (Prospective experimental study; 53 subjects)
58. Tei S, Becker C, Kawada R, et al. Can we predict burnout severity from empathy-related brain activity? Transl Psychiatry.
2014;4:e393. (Prospective experimental study; 25 subjects)
59. Schreiner SJ, Kirchner T, Wyss M, et al. Low episodic memory performance in cognitively normal elderly subjects is associated
with increased posterior cingulate gray matter N-acetylaspartate: a 1H MRSI study at 7 Tesla. Neurobiol Aging. 2016;48:195-203.
(Prospective experimental study; 30 subjects)
60. Garcia-Campayo J, Fayed N, Serrano-Blanco A, et al. Brain dysfunction behind functional symptoms: neuroimaging and
somatoform, conversive, and dissociative disorders. Curr Opin Psychiatry. 2009;22(2):224-231. (Review article)
61. Orena EF, Caldiroli D, Cortellazzi P. Does the Maslach Burnout Inventory correlate with cognitive performance in anesthesia
practitioners? A pilot study. Saudi J Anaesth. 2013;7(3):277-282. (Prospective observational study; 18 subjects)
62. Sokka L, Huotilainen M, Leinikka M, et al. Alterations in attention capture to auditory emotional stimuli in job burnout: an
event-related potential study. Int J Psychophysiol. 2014;94(3):427-436. (Prospective experimental study; 67 subjects)
63. Sokka L, Leinikka M, Korpela J, et al. Job burnout is associated with dysfunctions in brain mechanisms of voluntary and
involuntary attention. Biol Psychol. 2016;117:56-66. (Prospective experimental study; 86 subjects)
64. Beck J, Gerber M, Brand S, et al. Executive function performance is reduced during occupational burnout but can
recover to the level of healthy controls. J Psychiatr Res. 2013;47(11):1824-1830. (Prospective experimental study; 12
subjects, 12 controls)
65. Morgan CA 3rd, Russell B, McNeil J, et al. Baseline burnout symptoms predict visuospatial executive function during
survival school training in special operations military personnel. J Int Neuropsychol Soc. 2011;17(3):494-501. (Prospective experimental study; 32 subjects)
66. Sollner W, Behringer J, Bohme S, et al. [Attachment Representation and Emotion Regulation in Patients with Burnout Syndrome]. Psychother Psychosom Med Psychol. 2016;66(6):227-234. (Prospective experimental study; 50 subjects)
67. Eskildsen A, Andersen LP, Pedersen AD, et al. Work-related stress is associated with impaired neuropsychological test
performance: a clinical cross-sectional study. Stress. 2015;18(2):198-207. (Prospective experimental study; 59 subjects,
59 controls)
68. Salyers MP, Bonfils KA, Luther L, et al. The relationship between professional burnout and quality and safety in healthcare: a meta-analysis. J Gen Intern Med. 2016. (Meta-analysis; 82 manuscripts, 210,669 patients)
69. Lyndon A. Burnout among health professionals and its effect on patient safety. In: Services DoHaH, ed. Rockville, MD:
Agency for Healthcare Research and Quality; 2016.
WWW.EBMEDICINE.NET | COPYRIGHT © 2018 EB MEDICINE. ALL RIGHTS RESERVED.

PAGE 13

PAGE 14

TREATING CLINICIAN BURNOUT WITH MINDFULNESS TRAINING

70. Oosterholt BG, Maes JH, Van der Linden D, et al. Cognitive performance in both clinical and non-clinical burnout. Stress.
2014;17(5):400-409. (Prospective experimental study; 3 arms: clinical burnout n = 33, subclinical bunrout n = 29,
control n = 30)
71. Oosterholt BG, Maes JH, Van der Linden D, et al. Getting better, but not well: A 1.5 year follow-up of cognitive performance and cortisol levels in clinical and non-Clinical burnout. Biol Psychol. 2016;117:89-99. (Prospective experimental
study; 3 arms: clinical burnout n = 31, subclinical bunrout n = 27, control n = 27)
72. Yuguero O, Ramon Marsal J, Esquerda M, et al. Association between low empathy and high burnout among primary care
physicians and nurses in Lleida, Spain. Eur J Gen Pract. 2016:1-7. (Prospective survey; 167 physicians)
73. Halbesleben JR, Bowler WM. Emotional exhaustion and job performance: the mediating role of motivation. J Appl Psychol. 2007;92(1):93-106. (Prospective observational study; 497 subjects)
74. Cropanzano R, Rupp DE, Byrne ZS. The relationship of emotional exhaustion to work attitudes, job performance, and organizational citizenship behaviors. J Appl Psychol. 2003;88(1):160-169. (Prospective observational study; 150 subjects)
75. Arnold KA, Connelly CE, Walsh MM, et al. Leadership styles, emotion regulation, and burnout. J Occup Health Psychol.
2015;20(4):481-490. (Prospective observational study; 205 subjects)
76. Dewa CS, Loong D, Bonato S, et al. How does burnout affect physician productivity? A systematic literature review. BMC
Health Serv Res. 2014;14:325. (Literature review; 5 articles)
77. Wilters JH. Stress, burnout and physician productivity. Med Group Manage J. 1998;45(3):32-34, 36-37. (Review article)
78. Mijakoski D, Karadzinska-Bislimovska J, Basarovska V, et al. Burnout, engagement, and organizational culture: differences
between physicians and nurses. Open Access Maced J Med Sci. 2015;3(3):506-513. (Prospective survey; 138 physicians,
148 nurses)
79. Wen J, Cheng Y, Hu X, et al. Workload, burnout, and medical mistakes among physicians in China: A cross-sectional
study. Biosci Trends. 2016;10(1):27-33. (Prospective cross-sectional study; 1537 physicians)
80. Shanafelt TD, Balch CM, Bechamps G, et al. Burnout and medical errors among American surgeons. Ann Surg.
2010;251(6):995-1000. (Prospective survey; 6880 surgeons)
81. Lu DW, Dresden S, McCloskey C, et al. Impact of burnout on self-reported patient care among emergency physicians.
West J Emerg Med. 2015;16(7):996-1001. (Prospective cross-sectional survey; 77 emergency physicians)
82. Halbesleben JR, Rathert C. Linking physician burnout and patient outcomes: exploring the dyadic relationship between
physicians and patients. Health Care Manage Rev. 2008;33(1):29-39. (Prospective survey; 178 pairs of doctors and
patients)
83. Kushnir T, Greenberg D, Madjar N, et al. Is burnout associated with referral rates among primary care physicians in community clinics? Fam Pract. 2014;31(1):44-50. (Prospective observational study; 136 physicians)
84. Scheepers RA, Boerebach BC, Arah OA, et al. A systematic review of the impact of physicians’ occupational well-being
on the quality of patient care. Int J Behav Med. 2015;22(6):683-698. (Systematic review; 18 studies)
85. Crane M. Why burned-out doctors get sued more often. Med Econ.1998;75(10):210-212, 215-218. (Review article)
86. Dewa CS, Jacobs P, Thanh NX, et al. An estimate of the cost of burnout on early retirement and reduction in clinical hours
of practicing physicians in Canada. BMC Health Serv Res. 2014;14:254. (Economic modeling study)
87. Pantenburg B, Luppa M, Konig HH, et al. Burnout among young physicians and its association with physicians’ wishes to leave:
results of a survey in Saxony, Germany. J Occup Med Toxicol. 2016;11:2. (Prospective survey; 2357 physicians)
88. Association of American Medical Colleges. New research confirms looming physician shortage. Presidential Statements
and Speeches 2016; https://www.aamc.org/newsroom/newsreleases/458074/2016_workforce_projections_04052016.
html. Accessed February 13, 2017, 2017.
89. Morrow RH. Macroeconomics and health. BMJ. 2002;325(7355):53-54. (Economic modeling study)
90. Lutz J, Herwig U, Opialla S, et al. Mindfulness and emotion regulation--an fMRI study. Soc Cogn Affect Neurosci.
2014;9(6):776-785. (Prospective experimental study; 24 subjects, 22 controls)
91. Ives-Deliperi VL, Solms M, Meintjes EM. The neural substrates of mindfulness: an fMRI investigation. Soc Neurosci.
2011;6(3):231-242. (Prospective before-and-after study; 10 subjects)
92. Chiesa A, Brambilla P, Serretti A. Neuro-imaging of mindfulness meditations: implications for clinical practice. Epidemiol
Psychiatr Sci. 2011;20(2):205-210.
93. Brewer JA, Garrison KA. The posterior cingulate cortex as a plausible mechanistic target of meditation: findings from
neuroimaging. Ann N Y Acad Sci. 2014;1307:19-27.
94. Chiesa A, Brambilla P, Serretti A. Functional neural correlates of mindfulness meditations in comparison with psychotherapy, pharmacotherapy and placebo effect. Is there a link? Acta Neuropsychiatr. 2010;22(3):104-117. (Review article)
95. Kirk U, Gu X, Sharp C, et al. Mindfulness training increases cooperative decision making in economic exchanges: Evidence from fMRI. Neuroimage. 2016;138:274-283. (Prospective experimental study; 51 subjects)
96. Taren AA, Gianaros PJ, Greco CM, et al. Mindfulness meditation training alters stress-related amygdala resting state
functional connectivity: a randomized controlled trial. Soc Cogn Affect Neurosci. 2015;10(12):1758-1768. (Prospective
experimental study; 135 subjects, 35 controls)
97. Grossman P, Niemann L, Schmidt S, et al. Mindfulness-based stress reduction and health benefits. A meta-analysis. J
Psychosom Res. 2004;57(1):35-43. (Meta-analysis; 10 studies, 1695 subjects)
WWW.EBMEDICINE.NET | COPYRIGHT © 2018 EB MEDICINE. ALL RIGHTS RESERVED.

TREATING CLINICIAN BURNOUT WITH MINDFULNESS TRAINING

98. Boccia M, Piccardi L, Guariglia P. The meditative mind: a comprehensive meta-analysis of MRI studies. Biomed Res Int.
2015;2015:419808. (Meta-analysis; 110 articles, 2297 subjects)
99. Saunders B, Rodrigo AH, Inzlicht M. Mindful awareness of feelings increases neural performance monitoring. Cogn Affect Behav Neurosci. 2016;16(1):93-105. (Prospective experimental study; 49 subjects)
100. Fjorback LO, Arendt M, Ornbol E, et al. Mindfulness-based stress reduction and mindfulness-based cognitive therapy:
a systematic review of randomized controlled trials. Acta Psychiatr Scand. 2011;124(2):102-119. (Systematic review; 72
articles)
101. Brown KW, Goodman RJ, Ryan RM, et al. Mindfulness enhances episodic memory performance: evidence from a multimethod investigation. PLoS One. 2016;11(4):e0153309. (Prospective survey; 143 subjects, followed by mindfulness
training, before and after comparison, 93 subjects)
102. Pratzlich M, Kossowsky J, Gaab J, et al. Impact of short-term meditation and expectation on executive brain functions.
Behav Brain Res. 2016;297:268-276. (Prospective before-and-after study; 59 subjects)
103. Friese M, Messner C, Schaffner Y. Mindfulness meditation counteracts self-control depletion. Conscious Cogn.
2012;21(2):1016-1022. (Prospective 3-arm randomized controlled trial; 20 each group)
104. Mantzios M. Exploring the relationship between worry and impulsivity in military recruits: the role of mindfulness and
self-compassion as potential mediators. Stress Health. 2014;30(5):397-404. (Prospective survey; 166 subjects)
105. O’Leary K, O’Neill S, Dockray S. A systematic review of the effects of mindfulness interventions on cortisol. J Health
Psychol. 2016;21(9):2108-2121. (Systematic review; 6 articles, 378 subjects)
106. Turakitwanakan W, Mekseepralard C, Busarakumtragul P. Effects of mindfulness meditation on serum cortisol of medical
students. J Med Assoc Thai. 2013;96 Suppl 1:S90-95. (Prospective experimental study; 30 subjects)
107. Creswell JD, Pacilio LE, Lindsay EK, et al. Brief mindfulness meditation training alters psychological and neuroendocrine
responses to social evaluative stress. Psychoneuroendocrinology. 2014;44:1-12. (Prospective experimental randomized
controlled trial; 60 subjects)
108. Siedsma M, Emlet L. Physician burnout: can we make a difference together? Crit Care. 2015;19:273. (Review article)
109. Regehr C, Glancy D, Pitts A, et al. Interventions to reduce the consequences of stress in physicians: a review and metaanalysis. J Nerv Ment Dis. 2014;202(5):353-359. (Meta-analysis; 12 studies, 1034 subjects)
110. Zolnierczyk-Zreda D, Sanderson M, Bedynska S. Mindfulness-based stress reduction for managers: a randomized controlled study. Occup Med (Lond). 2016. (Prospective randomized controlled trial; 144 subjects)
111. West CP, Dyrbye LN, Rabatin JT, et al. Intervention to promote physician well-being, job satisfaction, and professionalism: a randomized clinical trial. JAMA Intern Med. 2014;174(4):527-533. (Prospective randomized controlled trial; 74
subjects)
112. McConville J, McAleer R, Hahne A. Mindfulness training for health profession students-the effect of mindfulness training on
psychological well-being, learning and clinical performance of health professional students: a systematic review of randomized and non-randomized controlled trials. Explore (NY). 2016. (Systematic review; 19 studies, 1815 subjects)
113. Jayewardene WP, Lohrmann DK, Erbe RG, et al. Effects of preventive online mindfulness interventions on stress and
mindfulness: A meta-analysis of randomized controlled trials. Prev Med Rep. 2017;5:150-159. (Meta-analysis; 8 studies,
1035 subjects)
114. Goodman MJ, Schorling JB. A mindfulness course decreases burnout and improves well-being among healthcare providers. Int J Psychiatry Med. 2012;43(2):119-128. (Prospective before-and-after study; 93 subjects)
115. Goldhagen BE, Kingsolver K, Stinnett SS, et al. Stress and burnout in residents: impact of mindfulness-based resilience
training. Adv Med Educ Pract. 2015;6:525-532. (Prospective before-and-after study; 49 subjects)
116. Linzer M, Poplau S, Grossman E, et al. A cluster randomized trial of interventions to improve work conditions and clinician burnout in primary care: Results from the healthy work place (HWP) study. J Gen Intern Med. 2015;30(8):1105-1111.
(Prospective before-and-after study; 135 subjects)
117. Kushnir T, Cohen AH, Kitai E. Continuing medical education and primary physicians’ job stress, burnout and dissatisfaction. Med Educ. 2000;34(6):430-436. (Prospective survey; 309 subjects)

WWW.EBMEDICINE.NET | COPYRIGHT © 2018 EB MEDICINE. ALL RIGHTS RESERVED.

PAGE 15

PAGE 16

TREATING CLINICIAN BURNOUT WITH MINDFULNESS TRAINING

About EB Medicine
EB Medicine has produced evidence-based journals, content, and CME/CE courses for emergency
clinicians for nearly 20 years. We are committed to promoting clinical education, skills, and best
practices, from residency through retirement. It’s all we do.
The “EB” in our name reflects our company’s guiding philosophy, that “evidence-based” is the
best medicine. The titles of our MEDLINE-indexed flagship journals, Emergency Medicine Practice and Pediatric Emergency Medicine Practice, point to our concentrated single-specialty focus
and the practical nature of our content. The same holds true for our Emergency Trauma Care and
Emergency Stroke Care CME product lines, as well as our popular Lifelong Learning and Self-Assessment Study Guide.
EB Medicine’s award-winning CME resources give physicians and advanced practice providers just
what is needed to deliver the superior care your community expects. Clinicians on your entire ED
team gain assurance and raise the standard of care when they partake in collaborative training programs built on evidence-based, expert-developed, peer-reviewed course materials.
If your CME comes from EB Medicine, you can count on it to be proven in practice, focused, and
ready to apply during any future shift.
To learn more or subscribe, visit www.ebmedicine.net/EMPinfo.
EB Medicine offers budget-friendly discounts for groups of 5 or more clinicians.
For more information, contact Dana Stenzel, Account Executive at danas@ebmedicine.net or
678-336-8466, ext. 120, or visit www.ebmedicine.net/groups

“
“
“

"I find EB Medicine to be an invaluable and authoritative resource for myself and our
hospital. The service we have received has been excellent, and I am very grateful to all of
you for that."
— PETER HERCULES, MD, MEDICAL DIRECTOR, KING’S DAUGHTERS MEDICAL

"We have used EB Medicine’s product for several years, and we could not be more pleased.
The ease of the program ensures our clinicians obtain their CMEs timely and without any
hassle. And EB Medicine’s customer service is outstanding; they are always available to help.
We would definitely recommend EB Medicine’s services to others."
—CARAH MARONAY, DIVISION ADMINISTRATOR, DISTRICT MEDICAL GROUP

“EB Medicine’s journals provide articles that gather all of the information one needs to make
practical, evidence-based decisions. When utilized within a group, every provider is using
the same treatment suggestions, protocols, and recommendations—which helps mitigate
risk and improve patient outcomes and satisfaction. The articles also provide comprehensive
information, charts, and tables that help NPs and PAs get up to speed so that they are
following the same guidelines as the physicians.”
— RIC KOLER, ASSISTANT DIRECTOR OF EMERGENCY SERVICES, EMERGENCY MEDICAL ASSOCIATES
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