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Nearly 50% of physicians report symptoms of clinical burnout. Occupational factors and per-

sonal health play substantial roles in physician burnout. The role of sleep in physician burnout is

not well understood. Burnout is at epidemic levels in health care, with research suggesting

nearly one in two physicians experience clinical burnout as defined according to the Maslach

Burnout Index. Sleep deprivation, burnout, and clinician health are intricately intertwined. The

relation between sleep deprivation and burnout is not only suggested in hypothetical models but

also confirmed in observational studies of workers of all types. Models describing the relation

between burnout and sleep suggest as potential causative mechanisms of sleep disturbances

the following: (1) a chronic depletion of energy stores; or (2) activation of the hypothalamic-

pituitary-adrenal axis and increasing levels of bodily stress. Sleep deprivation and burnout

are widespread in health-care workers, affecting not only nurses but also medical students,

physicians-in-training, and practicing physicians. Although sleep deprivation is associated with

clinical burnout, direct studies showing that sleep extension can improve burnout recovery are

lacking. Early detection and early intervention to improve both sleep deprivation and burnout

are warranted in health-care professionals. Interventions should be directed not only at in-

dividuals but also at the entire health system. This review highlights the latest developments

and emerging concepts concerning the role of sleep and circadian disorders in physician

burnout. CHEST 2019; 156(5):1022-1030
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Burnout among physicians is at epidemic
levels and is now an area of widespread
focus. In large studies, nearly one in two
trainee physicians1,2 and practicing
physicians3-5 have reported symptoms of
burnout, suggesting that factors leading to
burnout are rooted in the daily environment
of physicians.4 Consequences of physician
burnout include medical errors,2,6,7 patient
outcomes,8 and compromised clinician
general health.9-11 Burnout is defined via the
lach Burnout Inventory; REM = rapid
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Maslach Burnout Inventory (MBI) as the
triad of depersonalization, emotional
exhaustion, and decreased sense of personal
accomplishment; this entails not just
perception but also reduced
performance.12,13 When > 7,000 US
physicians were sampled by using the MBI,
37.9% reported high emotional exhaustion,
29.4% reported high rates of
depersonalization, and 12.4% reported a low
sense of personal accomplishment.4
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Physicians with duties at the front lines of patient care
(family medicine, general internal medicine, and
emergency medicine) report the highest rates of
burnout.4 Likewise, critical care physicians and critical
care nurses report burnout rates close to 60%. Of great
concern, compared with a probability-based adult
sample, physicians were more likely to experience
symptoms of burnout (37.9% vs 27.8%; P < .001) and be
disgruntled with their current work/life balance
(40.2% vs 23.2%; P < .001).

Adverse health effects of burnout have been reported in
the literature, including depression, substance abuse,
suicidal ideation, and insomnia.4,7,14,15 Because patient
outcomes are also at risk, the effects of physician
burnout go one step further. For example, Fahrenkopf
et al6 discovered that physicians-in-training who
reported clinical burnout based on the MBI also
reported 6.2 times more medical errors compared with
their non-burned out counterparts.

Given these high rates of physician burnout and the
deleterious effects on both health of physicians and their
patients, occupational risk factors for burnout among
physicians are essential to consider. Job stressors,
including emotionally demanding clinical experiences,
exposure to death and dying on a frequent basis, time
pressures, and increasing work demands, are all
associated with an increased risk for clinical
burnout.16,17 In addition to the aforementioned
occupational risk factors, sleep deprivation and
circadian disorders are inherent occupational risks for
physicians and could have a major impact in
perpetuating high rates of physician burnout.
Sleep Deprivation/Circadian Disorders Among
Physicians
The health effects associated with sleep deprivation are
similar to findings of burnout. These health
consequences include mood changes, increased
sleepiness, fatigue, irritability, difficulty concentrating,
and disorientation.18 Although few adults achieve 8 h
per night of recommended sleep, physicians only
average 6.5 h nightly.19 In a national survey by the
American College of Chest Physicians Sleep Institute,
physician members reported that they were not
receiving the amount of sleep needed to function as peak
performers. Almost one-half (43%) of the practicing
physicians surveyed reported that their work schedules
were to blame for their inadequate sleep.19 Practicing
physicians also reported making up for missed weekday
chestjournal.org
sleep on weekends or days off, sleeping on average 7.5 h.
One in five physician respondents also reported missing
out on family/leisure activities due to sleep problems.
This scenario can be especially challenging for
physicians who naturally have an advanced sleep phase
(the “early bird”) or a delayed sleep phase (the “night
owl”) circadian rhythm. Not surprisingly, physicians
also reported increased caffeine use compared with the
general population.

In addition to long shifts, one reason for the high rates
of sleep loss/circadian disorders in physicians is the
culture of medical training.20 Physicians-in-training
receive the message that sleep is dispensable, as they
continue to work long extended shifts even with
restricted duty hours. As a result, trainees may become
desensitized to their physiological need for adequate
sleep. Given the 24-h nature of medical care, circadian
disorders such as delayed sleep-wake phase disorder,
advanced sleep-wake disorder, irregular sleep-wake
rhythm disorder, and jet lag disorder may further
compound physician sleep disturbances but remain
largely unexplored. Due to the high prevalence of
sleep deprivation and circadian disorders and
epidemic rates of burnout in physicians, it is
important to better understand how they are
conceptually linked.

Models Linking Sleep Deprivation/Circadian
Disorders to Burnout
To understand better the link between sleep deprivation/
circadian disorders and physician burnout, it is first
essential to understand the underlying biological
mechanisms that would link the two. It is well
understood that sleep is an essential biological purpose
and has a major responsibility in recovery, energy
conservation, and survival.18,21 Rodent studies by
Everson and Crowley22 reported reductions in
circulating hormones and failed negative feedback loops,
pointing to hypothalamic mechanisms in sleep
deprivation. Metabolic and immunologic consequences
of sleep deprivation in the form of altered enzymatic
levels in the heart, liver, and lung have also been noted
in sleep-deprived rodents.23 Sleep not only plays a key
role in learning, memory consolidation, and motor
learning but also in emotional regulation and
cardiovascular metabolism.24-26 Restorative effects of
adequate sleep include driving neurotoxic wastes out of
the CNS which accumulate during waking hours.18,26

Insufficient sleep or circadian misalignment can lead to
a decline in cognitive function, memory, and
1023
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performance and the blunting of the cardiovascular
autonomic response system.18,24

Disturbed sleep has been hypothesized as a mechanism
that contributes to burnout and the chronic depletion of
energy stores.27 According to this conceptual model,
burnout is a syndrome encompassing feelings of
physical, emotional, and mental depletion, and it is
considered a consequence of employment environment
stressors, without adequate recovery.28,29 Another model
suggests that a hyperactive/stress state may be integral in
burnout and may involve an increased activation of the
hypothalamic-pituitary-adrenal axis, resulting in a
chronic increased allostatic load.30 Melamed et al31

suggest that this increase in hypothalamic-pituitary-
adrenal axis activation and chronic stress are mediators
for both burnout and sleep deprivation.

Sleep consequences of burnout include a hyperarousal
state and an inability to settle down due to worries,
concerns, self-depreciation, and anxiety.24,32 These
factors all lead to an increase in sleep initiation insomnia
and sleep maintenance insomnia, along with effects on
the structure and architecture of sleep. This scenario
leads to insufficient sleep quality and to the underlying
cyclical dilemma of sleep disturbance and its role in
burnout. However, it is equally important to remember
that insufficient sleep itself is a potential cause of
burnout and may facilitate the emergence of burnout as
a syndrome in vulnerable individuals.
Occupational 

• Decreased sleep
• Work conditions
• Increased sleep 
• Decreased sleep
• Delayed sleep p

Health conditions

• Stress
• Anxiety/depression
• Substance abuse
• Decreased cognition
• Decreased performance
• Weight gain
• Fatigue

Figure 1 – The multidimensional association of occupational sleep loss, heal
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A model in which incomplete burnout/stress recovery
mediates a relationship between stressful employment
conditions and chronic health problems has been
described by Geurts and Sonnentag.33 These authors
suggest situations in which prolonged exposure to work-
related stressors leads to rumination and anticipation
regarding potential future stressors, which lead to
sustained psychological and physiological activation.
Perseverative cognition, such as rumination over past
stressors and anticipatory stress, has been associated
with an increased psychosomatic load, prolonged and
sustained physiologic stress, and insomnia.18,34,35

Chronic stress is the primary cause of persistent
psychophysiological insomnia.18 Even modest amounts
of daily stress can affect sleep architecture. Sleep loss,
factors leading to burnout, and the health conditions
associated with both are intricately interwoven (Fig 1).

Given this theoretical framework, it is not surprising
that several studies have implicated sleep problems in
the development of burnout in the general
population.36-38 In a study among nonmedical working
professionals, respondents reported that < 6 h of sleep
nightly was the main risk factor for developing
burnout.39 Moreover, other studies found that sleep
physiology improves with recovery from burnout.38

Ekstedt et al38 and Söderström et al40 reported that
among white collar workers on “sick leave” compared
with population control subjects, improving burnout
symptoms was associated with shortened sleep latency,
sleep loss

 duration
/shift length
fragmentation
 efficiency

hase

Burnout factors

• Environmental stressors
• Overcommitment
• Increased environmental
   expectations
• Failure to control schedule
• Lack of personal time

th conditions, and burnout factors.
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increased sleep efficiency, reduced number of arousals,
reduced sleep fragmentation rate, and reduced time
awake following sleep onset. In contrast, slow wave sleep
(important in memory consolidation and
processing)41,42 did not completely recover with burnout
resolution.37,38,40 Together, these findings suggest that
certain aspects of sleep take longer to recover to normal
levels once burnout occurs.

There are also a variety of expert opinions and studies
showing an association between sleep loss and increased
stress. Because sleep is a restorative bodily function,
sleep restriction makes the body more sensitive to
emotional and stressful stimuli.43 Likewise, daytime
emotional stress has been shown to influence sleep
physiology, dream patterns, and dream content.
Exaggerated startle response, increased levels of
awakening thresholds from rapid eye movement (REM)
sleep, increased and decreased sleep-onset latency to
REM, REM sleep duration, and arousal occurrences are
all noted effects of stress. Because restorative sleep seems
to be a buffer for the negative effects of stress, it is
hypothesized that reduced sleep leads to burnout-like
symptoms such as impaired cognitive functioning,
fatigue, and sleepiness.44 In support of this hypothesis,
Bonnet and Arand45 along with Fahlén et al46

determined that fragmented sleep has similar effects on
burnout-like symptoms.

Cross-sectional studies in the general public report a
connection between job strain, stress, and
overcommitment with sleep disturbances.46-49 In a
study by Williamson and Feyer50 among employees at
a transportation company, moderate levels of sleep
deprivation produced impairment in cognitive and
motor function similar to alcohol intoxication, with
response speeds < 50% of expected. Although there
are few prospective studies on the relation of sleep
and burnout, one analysis by Linton51 showed that a
“poor psychosocial work environment” nearly
doubled the risk of sleep-related issues over the
course of 1 year. One study on burnout and insomnia
predicted the intertwining development of these
issues over time, suggesting that one is a risk factor
for the other.36
Relation Between Sleep Disorders and
Clinicians
Given this conceptual framework linking burnout and
sleep deprivation, as well as evidence from the general
population, it is especially important to evaluate the
chestjournal.org
relation between sleep deprivation and burnout among
health-care professionals.

Sleep Disturbances in Medical Students

Although the majority of trainee literature focuses on
residency trainees, medical students also experience
sleep loss and burnout. Among two preclinical medical
student cohorts at a large academic US institution, more
than one-third of students reportedly received less than
the suggested 7 h of sleep nightly, and nearly
10% reported sleepiness while driving.52 In another
study in preclinical medical students, pathologic
sleepiness correlated with a higher prevalence of
burnout.53

Sleep Disturbances in House Officers

In a national duty hour trial among internal medicine
interns and residents, trainee physicians experience a
substantial degree of sleep deprivation and fatigue.54

They frequently have extended on-call shifts or night
shifts as a routine aspect of their duties. There has been
increasing importance placed on improving sleep loss
and fatigue as well as high rates of burnout for
physicians-in-training, particularly residents.

In a single-institution study among intern physicians
prior to duty hour reform, prevalence of chronic sleep
deprivation (9% to 43%; P ¼ .0001), moderate
depression (4.3%-29.8%; P ¼ .0002), and clinical
burnout (4.3%-55.3%; P < .0001) were significantly
increased when baseline was compared with year-end.55

A prospective study of critical care fellows prior to duty
hour reform reported increased levels of stress, increased
levels of dehydration, arrhythmias, and decreased
amount of consecutive sleep.56 Another study pre-duty
hour reform evaluated the impact of eliminating
extended duty periods for interns, and noted increased
sleep and decreased attention failures.57 Due to the
growing concerns regarding duty hours, regulations
attempting to improve trainee education and well-being
along with patient care ensued.

Despite initial duty hour reforms in 2003, studies
regarding trainee fatigue and burnout were vague and
hampered by suboptimal study design and conduct.58 A
systematic review by Fletcher et al59 in 2005 examined
quality of life factors in the post-duty hour era, including
amount of sleep achieved among trainees. Interventions
resulted in mixed effects but suggesting “that there may
not be uniform benefits for residents from these
changes” and the use of nonvalidated instruments made
further conclusions challenging. Although trainees
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http://chestjournal.org


commonly cite sleep deprivation as one of several factors
leading to burnout, a statistically significant correlation
was not observed between hours slept, hours worked, or
sleep deprivation.55 Elimination of extended work hour
shifts for interns did show an increase in sleep along
with decreased attentional failures during night work
hours in the ICU.57

Studies of the 2011 duty hour restrictions on resident
well-being have been conducted. The Flexibility in Duty
Hour Requirements for Surgical Trainees (FIRST) trial
in 2016 evaluated standard duty hours vs flexible duty
hours, both with an 80-h work week maximum; no
differences were recorded in patient safety or resident
well-being, but sleep was not evaluated with the use of
objective measures.60 In another pivotal duty hours trial,
The Individualized Comparative Effectiveness of Models
Optimizing Patient Safety and Resident Education
(iCOMPARE) study evaluated flexible duty hour
programs compared with standardized Accreditation
Council for Graduate Medical Education duty-hour
policies across multiple indices.61 Interns in flexible duty
hour programs (longer shifts) were more likely to report
dissatisfaction with overall well-being (OR, 2.47; 95% CI,
1.67- 3.65). However, burnout rates were notably high in
both groups: 79% in flexible duty hour programs
vs 72% in standard duty hour programs (OR, 1.43;
95% CI, 0.96-2.13). Although there are no studies
directly evaluating whether improvements in sleep lead
to burnout recovery in physicians, the evidence suggests
this topic should be an area for future investigation. This
is particularly important because studies show that even
with recent duty hour limits, trainees, especially those
who work night shifts, are still receiving inadequate
sleep.62

Sleep Disturbances in Practicing Physicians

Practicing physicians are subjected to long working
hours and nighttime hours. Physicians also face
demanding clinical situations, high clinical loads,
emotionally charged patient encounters, and often
critical decision-making, all of which can lead to a
heighted level of stress.63 Extended-hour night shifts
disrupt the pattern of sleep from a circadian rhythm
standpoint. Specialties that require on-call or shift work
such as emergency medicine or critical care are
especially susceptible to sleep deprivation and sleep
disorders. These specialties routinely require on-call
shifts and shifts outside of the normal circadian rhythm.

Studies among physicians confirm a similar relationship
between sleep and burnout. Among primary care
1026 Contemporary Reviews in Sleep Medicine
physicians in Madrid, Spain, in those with high levels of
burnout compared with low levels of burnout, high rates
of insomnia and poorer sleep quality were noted
(39.7% vs 7%, respectively) after controlling for
sociodemographic factors.64 The cohort with higher
burnout was also found to have poorer sleep quality in
addition to noteworthy differences between sleep
duration, sleep latency, and Pittsburgh Sleep Quality
Index scores.64 These findings are consistent with other
results reported by Melamed et al.65 In a survey among
Japanese physicians working in stroke care in 2011, >
40% of respondents reported clinical burnout.66 Ninety
percent of those reporting severe burnout were male,
had a median age of 45 years, worked on average 72
hours per week, and slept on average slightly more than
5.5 h per night. In another study of practicing physicians
in Japan, burnout and job discontent were directly
related to short sleep time, although they were indirectly
related to poor work control and high on-call duties.67

Physician control over work time can diminish the
negative impact that working night shifts has on sleep
quantity and sleep disturbances.68 Junior attendings in
academic settings may be especially vulnerable due to
the expectation of them not only to carry a higher
clinical load but also to be able to be productive with
grants or papers.69

Potential Solutions and Future Directions
The literature indicates that structural, organizational,
and individual-focused strategies can result in reduction
in burnout symptoms.70 However, these strategies have
not yet translated into interventions targeting
improvements in physician sleep. One reason for this is
the failure to recognize the importance of improving
sleep and sleep hygiene among practicing physicians,
including trainees and early-career physicians. Thus, we
do not yet know whether adequate sleep hygiene and
safeguarding of sleep can prevent burnout syndrome
among physicians and physicians-in-training. Exploring
this topic further at the level of cellular metabolism may
provide insight. In non-health-care workers, there is
evidence that reduction of work hours not only
improves sleep but also reduces stress.71

Interestingly, attention to early detection and early
intervention of burnout symptoms could lead to
minimization of the anxiety and stress associated with
work that affect sleep, while simultaneously regularizing
and optimizing sleep. Identifying sleep-associated
features of burnout should be initiated by institutions,
which can lead to identification of individuals at risk for
[ 1 5 6 # 5 CHES T NO V EM B E R 2 0 1 9 ]



circadian rhythm misalignment and clinical burnout.
Programs introduced by the health system/organization
to educate and promote healthy sleep practices may lead
to minimization and mitigation of clinical burnout, and
should be explored. Good sleep hygiene should be
encouraged and celebrated within the health-care
profession. Habit changes and lifestyle changes are
challenging but imperative in this situation. Informing
colleagues of burnout and the benefits of receiving
adequate sleep is a pillar of improving health, and needs
to be included within educational initiatives. Data show
that sleep diaries and cognitive behavioral therapy aid in
insomnia treatment, and light therapy and melatonin aid
in the treatment of circadian disorders.72,73

Findings suggest that reversibility of burnout syndrome
may be contingent on more optimized sleep as a
whole.69 Among individuals who have experienced
burnout and stopped working subsequently to pursue
self-care, in those who underwent treatment, not only
were there sleep issues tremendously impaired, but
through the process of sleep regularity, the individuals
who recovered faster were those who were able to
achieve recommended levels of sleep quality and
quantity.71

Physician Level

The implementation of healthy sleep practices begins
with clinicians. Multiple societies have released
recommendations of healthy sleep practices.74,75 Key
recommendations include receiving adequate sleep,
avoid drowsy driving, go to bed when tired and not
before, set a fixed wake time, and avoid naps (Table 1).
Kushner and Ruffin76 described findings in unhealthy
practitioners, such as environmental and emotional
fatigue, inadequate sleep, shift work disorder, and role
strain, and listed these as areas for improvement.
Physician control of work time is an important
determinant of reduced workplace stress and diminishes
the negative impact of night shift and long shifts worked
on sleep quality.68 Optimization of schedule flexibility
could augment physician empowerment, potentially
leading to improved patient care.

Organizational Level

Utilization of hospital resources and encouragement of
healthy practices can reduce burnout, improve clinician
satisfaction, and improve clinician retention.76 A
systematic review and meta-analysis of interventions to
combat physician burnout suggested such interventions
chestjournal.org
should be tailored not only at the individual level but
also at the organizational level.70 Moreover, in a
systematic review and meta-analysis by West et al,70

findings did not differ from randomized controlled trials
vs observational studies (P ¼ .6; I2 ¼ 0%), and
organizational interventions were more successful than
individualized interventions (P ¼ .3; I2 ¼ 79%). One
could conclude that interventions improving burnout
would also lead to improved sleep. The CDC Workplace
Health Resource Center recommends that employers
provide employees with education, training and
assessment, incorporate breaks and napping rooms,
recognize fatigue and prevent drowsy driving, and
modify the workplace to increase alertness, including
changes to lighting, temperature, and noise.77 They have
also introduced sleep and fatigue as part of their CDC
Worksite Health ScoreCard to help employers provide
safe and hazard-free worksites.78

Work Hours

Although reductions in work hours have been
implemented for trainee physicians with the suggestion
of improved sleep and well-being, these interventions do
not extend to practicing physicians. There are reasons to
believe that work hour reductions would improve sleep
and burnout among practicing physicians. In a Swedish
randomized controlled study using sleep diary data, a
positive benefit on sleep and perceived stress was noted.
These findings were noted following a 25% decrease in
work hours, while maintaining a consistent salary.71

Randomization was performed at the workplace level,
with participants representing four different working
sectors: social services, technical services, care and
welfare (including physicians), and call center. During
days off, the intervention group reported improved
subjective sleep quality, sleepiness, and stress but not
sleep duration.

Light Exposure

Most individuals use smartphones throughout the day,
every day, and even prior to going to sleep. This scenario
is also likely true for physicians, who face heavy
documentation requirements in electronic health
records.79 Even a small amount of light exposure,
depending on timing, can delay or advance the circadian
rhythm, potentially leading to insomnia.20,69 Light
exposure can lead to circadian misalignment and is also
used in therapy for circadian rhythm disorders.18 It is
worth exploring whether reducing nighttime light
1027
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TABLE 1 ] Recommendations to Improve Sleep and Burnout in Medicine

Clinician Level

Institutional Level (By Target)

Health Professionals Culture and Oversight Scheduling/Work Hygiene

� Aim to achieve
adequate sleep
(7-9 h/night)

� Go to bed only when
tired

� Healthy sleep
initiatives introduced
early in medical
curriculum

� Implementation of early
detection/resolution pro-
grams of sleep disorders/
concerns

� Implementation of protected
sleep periods to encourage
strategic napping when on
duty

� Do not use the bed for
anything other than
sleep or sexual
activities

� Get out of bed if you are
not tired

� Health system/organiza-
tion support and promo-
tion of healthy sleep

� Set a fixed wake time

� Avoid naps � Optimization of organiza-
tional flexibility to
encourage physician
empowerment

� Implement mechanisms to
ask for coverage if too
fatigued to work

� Exercise regularly

� Avoid alcohol before
bed

� Avoid drowsy driving � Encouraging health
professionals to include
sleep health as part of
overall
physical health in
themselves and their
patients

� Tracking rates of fatigue
and burnout

� Seek treatment if con-
cerns for sleep disorder
exist

� Routine fitness for duty
assessments

� Optimizing timing of in-
terruptions due to routine
pages or alerts that could
alternatively be sent during
daytime hours

� Make your bedroom
quiet and relaxing.
Keep room comfortable
and cool

� Adequate rest areas for
sleep when on duty

� Limit bright light expo-
sure in the evenings
exposure can improve sleep as well as burnout among
physicians.

Conclusions
Physician burnout is well documented in the literature.
The role of sleep in the development and implications of
burnout demands further investigation. Although
multiple studies have noted the relationship between
increased stress, burnout, and the consequences of
decreased sleep, no studies have yet evaluated the
1028 Contemporary Reviews in Sleep Medicine
concept of whether improved sleep improves burnout
symptoms and clinician health. Because these symptoms
can begin in training, no study has evaluated carryover
effects of these symptoms into clinical practice. These
areas are ripe for future investigation. Investigation into
the mechanisms underlying the development of shift
work disorder and other circadian rhythm disorders, as
well as health and safety consequences, is also
warranted. Interventions focused at increasing physician
schedule control and improving clinician sleep are
[ 1 5 6 # 5 CHES T NO V EM B E R 2 0 1 9 ]



needed. An increase in health system awareness of the
impact of sleep deprivation and meaningful
interventions promoting change are essential.
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