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Abstract (Word count: 235)

Objectives. One potential barrier to optimizing mental and behavioral healthcare may 

be provider burnout or occupational-related stress in the workplace. This systematic 

review depicts risk factors for burnout among U.S. healthcare providers.

Methods. We searched 11 research databases, research registries, existing reviews, 

and contacted experts through June 2020. Two reviewers independently screened 

citations and full text publications using predetermined eligibility criteria. We included all 

studies evaluating potential risk factors and documenting the presence and absence of 

associations. Data were abstracted from eligible studies and checked for accuracy by a 

content expert and a methodologist. We performed in-depth critical appraisal to assess 

key sources of bias and the quality of evidence in the prognostic studies.

Results. The 103 identified studies evaluated a range of risk factors for burnout. 

Findings for demographic characteristics were conflicting or show no association. 

Workplace factors, such as workload, work/life balance, job autonomy, and perceived 

support from leadership, had stronger associations with risk for burnout. Mental health 

factors, such as anxiety, and physical health risks may increase the risk, although it is 

unclear whether burnout exacerbates health issues or vice versa as few prospective 

studies exist to address this question. Factors such as social support appear to have a 

protective effect.

Conclusion. We found the most evidence for workplace, mental health, and 

psychosocial factors in predicting burnout. However, more prospective studies are 

needed to improve our understanding about how to prevent provider burnout.

Key words: Burnout, predictors of burnout, burnout risk factors, healthcare providers

Page 3 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

3

ARTICLE SUMMARY

Strengths and Limitations of This Study

 Understanding which risk factors reliably predict burnout among U.S. healthcare 

providers is essential for designing interventions to minimize burnout risk. 

 This systematic review builds on previous reviews by incorporating a broader 

range of predictors and determinants of burnout including both individual-level 

variables as well as work context variables for US healthcare providers.

 We included both individual risk factors and work context variables.

 A wide variety of risk factors have been identified by the literature but the 

evidence is inconsistent for most factors.

 Our findings emphasize the need for more prospective studies to address the 

growing problem of burnout among busy healthcare providers.
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INTRODUCTION

The health and well-being of the healthcare workforce is critical for providing 

quality patient care. One barrier to optimizing mental healthcare may be provider 

burnout in the workplace. Broadly, burnout relates to chronic emotional and 

interpersonal stress stemming from one’s work environment. Burnout1 has now been 

widely explored across a range of professional settings from human resources to 

information technology, and is most readily associated with so-called “helping 

professions,” particularly among healthcare providers.2

The term burnout was first used in the 1970s to describe the predictable 

exhaustion, cynicism, and the reduced professional efficacy that psychologists 

experienced shortly after beginning starting their careers.3 Since then, core symptoms 

of burnout have been intense emotional exhaustion, depersonalization or cynicism, and  

lower job performance.4 5 Existing research has identified a range of potential 

professional, environmental, and personal factors believed to be associated with 

developing burnout.6

As expected, burnout has also been linked to indicators of low job satisfaction for 

professionals, such as turnover, attrition, job loss, absenteeism, and early retirement.6-8 

Given these potential downstream effects of burnout on individuals and their work,9-11 it 

is critical to understand risk factors in order to potentially mitigate or prevent burnout. 

Burnout has become an important point of discussion among healthcare 

personnel. Even the U.S. American Medical Association12 offers a range of resources, 

from weekly emails to podcasts, to help clinicians manage burnout and improve 

workplace satisfaction. Calls have been made to address the “crisis of burnout” among 

Page 5 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

5

U.S.-based clinicians, to which some attribute the high suicide rate observed in this 

population.13 Despite this push for collective action to address provider burnout,13 

understanding which populations are at a differential risk for burnout remains unclear.

Our primary goal of this review was to identify which risk factors can reliably 

predict burnout in U.S. healthcare providers. In this article, we contribute to the 

evidence base on the complex topic of burnout through a systematic review of risk 

factors for burnout among U.S. healthcare workers. 

This review builds on existing systematic reviews that have addressed specific 

areas of potential predictors such as adverse childhood experiences of providers or 

futile or potentially inappropriate care9 14-20 but incorporates a broader range of 

predictors and determinants of burnout. For example, although the review by Abraham 

et al., 2019 also looked at predictors of burnout among U.S. primary care providers, it 

used a more narrowly defined set of eligibility criteria that included only personal or 

organizational predictors, which resulted in only one fifths of the articles included in this 

review. We included both individual-level variables (e.g., marital status) as well as work 

context aspects (e.g., electronic health record use requirement).

METHOD

This systematic literature review was part of a series of literature reviews on 

burnout. The review is registered in PROSPERO (CRD4202014836). Throughout, a 

description of burnout as an outcome refers to self-reports of burnout or burnout based 

on accepted burnout measures and scales. The targeted population is U.S. healthcare 

providers including medical providers (physicians, physician assistants, nurse 
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practitioners), and behavioral health providers (psychologists, mental health counselors, 

social workers).

Patient and Public Involvement

Patients or the public were mpt involved in the design, or conduct, or reporting, or 

dissemination plans of our research.

Search Strategy

The RAND librarian and content experts developed and tailored the search 

strategies to this literature review in a series of five total for the broader project. 

However, since we anticipated considerable overlap in search results across reviews, 

we used a central citation database for all reviews (see Supplemental Material details).

Sources 

We searched the databases PubMed, PsycINFO, Web of Science, and Business 

Source Complete for this review specifically, broader searches relevant to multiple 

topics in the literature series included CINAHL, AMED, DTIC, ERIC, Scopus, 

CENTRAL, ClinicalTrials.gov, and ICTRP. We also screened bibliographies of existing 

systematic reviews (identified through PubMed and PsycINFO searches) and contacted 

content experts. 

Eligibility Criteria

 Participants: Eligible study participants were U.S. healthcare medical providers 

(physicians, physician assistants, nurse practitioners) and behavioral health 

providers (psychologists, mental health counselors, social workers). We included 

mixed samples as long as more than 50% of the sample were eligible 

participants.
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 Exposure: Studies reporting on potentially associated participant (e.g., resiliency, 

perceived stress, coping mechanism), interpersonal (e.g., perceived support from 

colleagues), workplace (e.g., organization type, setting, provider type), 

organizational (e.g., panel size, lack of control over workload, value conflicts, 

insufficient reward, work overload, work inefficiency, inadequate staffing, 

breakdown of community, loss of meaning from work, work-life balance issues, 

perception of unfairness, call/watch duty, rotation schedule, post-call day off, 

access to care expectations), or patient (e.g., complex or high risk patients), risk 

factors and predictor variables are eligible.

 Outcomes: Studies had to predict burnout to be eligible. Studies exclusively 

predicting resilience and other related constructs were excluded. Because the 

literature on burnout is vast, we specifically focused on studies that 

operationalize burnout using a total burnout score on different measures or that 

incorporate at a minimum the concepts of emotional exhaustion and 

depersonalization on the Maslach Burnout Inventory (MBI).21 We did not include 

studies that were only based on a single MBI component e.g., emotional 

exhaustion.

 Timing: There were no restrictions regarding the timing of the exposure relative 

to the burnout outcome. 

 Setting: Settings included inpatient and outpatient professional healthcare 

settings in the U.S.

 Study design: Eligible studies were restricted to multivariate analyses 

simultaneously evaluating multiple competing variables and case-control studies. 
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Inclusion Screening

Two reviewers independently screened each title and abstract of retrieved 

citations. Full-text publications were retrieved for citations deemed potentially eligible by 

one or both reviewers. Two independent reviewers applied explicit eligibility criteria to 

full-text publications; discrepancies were resolved through discussion including a 

subject matter expert. Reasons for exclusion were recorded in an electronic database 

for systematic reviews. 

Data Abstraction Procedure

The project team created a detailed extraction form to standardize the data 

collection process. To ensure consistency of interpretation of all fields on the form, 

reviewers piloted tested the form and discussed revisions. One reviewer abstracted 

data which were checked by a content expert and an experienced methodologist. We 

abstracted the study ID and setting, the sample characteristics, the study design and 

analytic method, the predictor variables, the controlled variables, the outcome 

definitions and operationalization, and the results in terms of presence or absence of an 

association between potential risk factors and the outcome burnout.

Risk of Bias

We assessed studies with Quality In Prognosis Studies (QUIPS).22 This critical 

appraisal tool accounted for the methodological approach (e.g., prospective studies) 

and analytic methods (e.g., multivariate analyses).

Synthesis

We summarized the evidence by predictor type, which enabled us to document 

the range of predictors that have been assessed in the literature and the research 
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evidence supporting them. The synthesis is limited to risk factors that were evaluated in 

at least five studies.

We rated the quality of the evidence for risk factors for burnout across all 

identified pertinent studies. Based on GRADE guidelines,23 we categorized the quality of 

the evidence as follows:

 High: We are very confident that the true effect lies close to that of the estimate 

of the effect.

 Moderate: We are moderately confident in the effect estimate; the true effect is 

likely to be close to the estimate of the effect, but there is a possibility that it is 

substantially different.

 Low: Our confidence in the effect estimate is limited; the true effect may be 

substantially different from the estimate of the effect.

 Very low: We have very little confidence in the effect estimate; the true effect is 

likely to be substantially different from the estimate of effect.

We took eight criteria into account to determine the level of evidence quality 

following an adaptation of the GRADE framework for prognostic factor research.23 The 

Phase of Investigation criterion was used as a starting point (high or moderate quality of 

evidence). The criteria Study Limitations, Inconsistency, Indirectness, Imprecision, and 

Publication bias can decrease the quality of evidence. The criteria Moderate/Large 

effect size and Exposure-response gradient could increase the quality of the evidence.

The Phase of Investigation differentiates whether the risk factor evidence is 

primarily based on a study that aimed to identify potential prognostic factors (moderate 

quality) rather than based on studies aiming to confirm identified associations or 
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explanatory research aiming to understand prognostic pathways (high quality). Study 

limitations assess the quality and risk of bias of the identified pertinent studies into 

account. Inconsistency assesses whether the identified association was consistently 

present across independent studies. Indirectness takes into account whether the 

available research studies do not accurately reflect the review question (e.g., reporting 

only on a selected subgroup). Evidence was downgraded for Imprecision if the sample 

size of included studies was insufficient, the confidence interval for effect estimates was 

wide, there were few outcome events for each prognostic variable or cases reaching 

included in the study. Publication bias was addressed by critically reviewing results 

based on only positive associations. Evidence for individual risk factors could be 

upgraded for Moderate/Large effects or an Exposure-gradient response was identified. 

Throughout, we downgraded the quality of evidence for study limitation (e.g., all 

studies are high risk of bias or the result has not been confirmed in a prospective study) 

or inconsistency (inconsistent results across studies regarding an association, regarding 

the direction of effect, or both); the evidence grade could be downgraded by one or two 

categories.

RESULTS

The literature flow is shown in Figure 1. Of 14,032 identified citations, 3,306 were 

obtained as full text. A total of 103 studies met inclusion criteria for this systematic 

review of predictors of burnout (see the Evidence Table and full list of citations in the 

Supplementary Material). These studies were published between 1987 and 2020. 

Most of the studies employed concurrent (or cross-sectional) designs, although 

some used prospective designs, and a few used retrospective designs. All analyses 
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included some form of multivariate analysis (e.g., multivariate regression, multivariate 

intercorrelations, multivariate chi-square tests) given that the goal was to identify 

associations between one or more risk factors and burnout. A wide variety of settings 

were covered in this set of studies. These included healthcare professional 

organizations; hospitals and units within hospitals; university medical centers, health 

departments, the military, and veterans’ health administration (VHA). In these studies, 

the number of participants ranged from as few as 21 to as many as 40,382 providers.

Outcome Definitions and Operationalization

Most of the studies employed the full 22-item MBI. A few studies combined the 

scales into phases of low, medium, and high burnout. Some studies used abbreviated 

versions of the MBI including 12-, 6-, 5-, and 2-item versions. Other instruments used to 

measure burnout included the Professional Quality of Life V Scale (ProQoL),24 25 the 

Mini Z,26 the Burnout subscale from the Compassion Fatigue and Satisfaction Self-Test 

for Helpers,27 the Staff Burnout Scale for Health Professionals,28 and the 16-item 

Oldenburg Burnout Inventory (OLBI),29 or a 4-item measure from the Physician Worklife 

Study.30 One study used the 19-Item Copenhagen Burnout Inventory (CBI).31

Studies assessed variables predicting higher levels of burnout as well as 

protective factors associated with lower levels of burnout. Most of the documents 

operationalized burnout as a binary measure as opposed to using the full range of 

scores with a continuous measure. For example, many studies defined burnout with the 

MBI if high on the emotional exhaustion subscale (score of 27 or above) or high on the 

depersonalization subscale (score of 10 or above).32 This tendency for using cut-scores 

was in part an artifact of our exclusion criteria since we did not include studies that used 
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just a single continuous subscale measure.

Risk of Bias Assessment

Overall risk of bias across the included studies was moderate (see Figure 2). The 

largest source of bias was due to study participation for which the majority of documents 

were deemed at high risk. This was mostly due to low or unknown response rates. For 

study attrition, the risk level was moderate for most documents closely mirroring the 

overall pattern of risk. Ratings for prognostic factor measurement was low risk for a few 

documents and moderate for most with none rated as high risk. The pattern for outcome 

measurement was similar to prognostic factor measurement. Study confounding and 

statistical analysis and reporting were rated as low risk for more than half of the 

documents with the remainder rated as moderate. Other sources of bias included small 

sample size or simplistic analysis (e.g., used only a 2-sample Wilcoxon rank sum test).

Risk Factors of Burnout

A variety of different types of risk factors were explored in the existing studies 

aiming to predict burnout in healthcare providers. These included: demographic 

characteristics; professional and clinical practice characteristics; psychological health 

factors; health risks and health behaviors; and psychosocial variables. We summarize 

the types of risk factors by each of these categories in the following narrative and the 

summary of findings table. The findings are summarized with the quality of evidence in 

Table 1 by risk factor. More detail about the design, predictors/risk factors, and results 

are provided in the Evidence Table in the Supplemental Material showing which studies 

contributed to each by each type of risk factor within the risk factor categories.
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Demographic Characteristics. Almost all studies examined the effect of one or 

more demographic characteristics (also referred to as personal characteristics) as risk 

factors for burnout. The effect of gender on burnout was examined in 52 studies. While 

17 studies found that women had a greater risk than men, four studies found that men 

were at greater risk for burnout, including two prospective studies.32-34 A large number 

of studies did not find gender to be a significant predictor of burnout. 

A total of 39 studies assessed age as a predictor. Nineteen studies found an 

association with burnout while 20 found none. Of those with an association, 15 studies 

found that younger age was a significant risk factor for burnout while four found older 

age was a significant predictor. Three studies used prospective designs which provide 

the strongest evidence. However, those studies reported mixed results ranging from a 

negative association of age with burnout, i.e., younger providers have higher burnout 

levels,35 36 a positive relationship,37 and no relationship.32 38

Race or ethnicity as a predictor was evaluated in 10 studies (including 2 

prospective studies). However, this factor was a statistically significant predictor in only 

two studies and the prospective studies found no effect.39 40 

Other variables included having children which was examined in 25 studies (1 

that used a prospective design). Only 5 studies that addressed having children found 

this demographic characteristic to statistically significantly predict burnout and the 

direction of effects varied (some indicating that having children is associated with lower 

burnout levels whereas others found having children was associated with greater 

burnout. In addition, another study found that having additional caregiving 
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responsibilities (e.g., caring for very ill children, spouses, parents, or others) was 

associated with higher burnout rates.

A total of 17 studies examined marital status as a predictor of burnout. Of those, 

only two found a significant effect (being unmarried was significantly associated with 

burnout). None of these studies was prospective.

Professional and Clinical Practice Characteristics. These characteristics 

included specialty, years in practice, type and size of practice setting, management 

support (i.e., staffing, training resources), compensation or reimbursement. Other 

variables were job stress, autonomy, flexibility, work-life balance, workload/caseload 

(time spent on patient care, number of patients seen per week, hours worked, nights 

worked on call per week, charting or paperwork, electronic health record or 

computerization), and team functioning.

Workload or job stress, as assessed by longer work hours, more shifts per 

month, on-call time, and overall higher “busyness” (e.g., higher patient volume or 

percent of time in direct patient care) was a consistent risk factors for burnout. Of 43 

studies, most found that workload was significantly associated with risk for burnout. One 

study found that multiple workload factors including more hours worked, more nights on 

call, higher outpatient volume, and higher percent of time in clinical practice were 

associated with higher burnout risk. One study found that working more than 60 hours 

per week, another for more than 70 hours per week, and two of more than 80 hours a 

week was associated with a greater likelihood of burnout. In addition, working more than 

a one-night shift per week was associated with more burnout in a study of pediatric 

department Chairs.41 Prospective studies provide the strongest evidence for workload -- 
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resident duty hours and shift type provides evidence that fatigue leads to increased 

burnout and workload among a sample of physiatrists was significantly associated with 

higher rates of burnout. Alternatively, satisfaction with workload and control over 

workload  were protective factors for burnout.

A large number of studies assessed the number of years in practice, many 

among medical residents comparing, for example, first year residents to others. Of the 

39 studies, some found that practice duration was a risk factor for burnout. One study 

identified the number of years in practice as a positive predictor of burnout in a sample 

of surgeons and another found that neurosurgery residents and post-graduate 

neurosurgeons experienced significantly higher burnout. However, other studies found 

that years in practice was negatively associated with burnout. One study among breast 

surgeons found that higher post-graduate year level was significantly associated with 

lower burnout, and one found that residents had more burnout than faculty.

A total of 27 studies examined specialty or subspecialty as a risk factor for 

burnout. One large study of all specialties observed wide variation in burnout across 

them. The highest rates were among frontline primary care physicians (i.e., family 

medicine, general internal medicine, and emergency medicine physicians). Studies of 

surgeons have found trauma surgeons to have higher burnout than other specialites. 

Three studies used prospective designs. One found that second-year residents in 

urology, neurology, emergency medicine, and general surgery were at higher risk of 

burnout compared with internal medicine or dermatology.40 The other two studies39 42 

found no effect.

Practice setting was also assessed in 31 studies; 26 found no effect. Among the 
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5 studies that found positive effects, one study of hospice and palliative care providers 

identified smaller organizations as a factor associated with greater burnout. Working in 

profit-oriented clinical settings was also associated with more burnout in a study 

comparing physicians in end-of-life care compared with other general specialties. One 

found that practicing in a university or academic medical setting (vs. non-university) was 

a significant predictor of higher burnout. A study of occupational and environmental 

physicians found that burnout was highest among physicians in government practice 

settings compared with physicians in private medical center groups, occupational 

medicine employers, hospitals or medical center groups, or consulting groups.

Sixteen studies addressed support from management, organizational leadership, 

or mentors. One study found that feeling unsupported by leadership was linked with 

higher burnout. In another study, surgical trainees who did not have a self-identified 

mentor were significantly more likely to report burnout and residents that had a 

structured mentorship had lower burnout risk.43 High quality supervisor leadership was 

also correlated with lower burnout among physicians and scientists in a large health 

care organization. Unfavorable physician evaluations of supervisors and lower 

perceptions of meaningful feedback and professional development  were associated 

with a greater degree of burnout, while feeling that faculty cared about the medical 

oncology fellows’ educational success was protective against burnout. Lastly, alignment 

with leadership values was also associated with lower burnout. 

Job autonomy including increased flexibility in work schedule, was evaluated in 

23 studies. Reported autonomy served as a protective factor while perceived lack of 

control over work conditions and dissatisfaction with clinical autonomy were associated 
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with greater burnout. One of the studies of military providers found that staying beyond 

the initial active duty service obligation was a protective factor for burnout.44 Findings 

from six prospective studies suggested that flexibility and clinical autonomy may protect 

providers against future burnout.

Problems with work-life balance including work-home conflicts and dissatisfaction 

with work-life integration were a common risk factor for burnout across the 25 studies. 

The studies reported positive associations with burnout, including three studies with a 

prospective design38 42 45 adding strength to findings for this risk factor. 

Eight studies looked at the effect of compensation and reimbursement as a 

burnout risk factor. In one study, additional compensation for consult calls was a 

significant protective factor for burnout. Another study found that concerns about 

reimbursement was a factor associated with higher burnout. Having compensation 

based entirely on billing was associated with greater burnout. However, method of 

compensation was not a significant predictor of burnout in 4 studies. The other 2 studies 

found no effect.46 47 Similarly, only one of 6 studies reported an association between 

salary and burnout; all other studies found no effect.

Salary was identified as a burnout risk factors in six studies. Only one had a 

significant association. None of the studies used a prospective design.

Psychological Health Factors. Several studies examined provider 

psychological health factors associated with burnout. These factors included overall 

distress, depression, anxiety, suicidal ideation, personality disorders, and personality 

traits. 

Out of 14 studies that assessed depression as a risk factor, 9 found that 
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depression was significantly associated with higher burnout including one prospective 

study. In addition, 2 studies found that providers who had suicidal ideation had higher 

burnout scores.

Anxiety was examined in 5 studies and was identified as a statistically significant 

risk factor in three of these40 48 49 including one prospective study.40 One study found 

that, among surgery residents, posttraumatic stress disorder (PTSD) was associated 

with high risk for professional burnout.50

Health Risks and Health Behavior Factors. Among 10 studies, none of which 

were prospective, that examined physical health problems as a risk factor, 6 identified 

low back pain, physical inactivity, and distress from the physical work environment 

including those attributed to electronic health record use as contributing to burnout. Two 

studies looked at the effect of physical quality of life but only 1 found it to be protective 

against burnout.

Ten studies included substance use as a potential risk factor. Of those that 

looked at alcohol use, higher alcohol consumption was identified as a risk factor; the 

studies reported that consuming > 5 drinks per week, alcohol consumption more than 

once per week and a high score on an alcohol abuse screener was associated with 

higher odds of burnout. Two studies addressed tobacco use, one looked at cannabis 

use, and two at general substance use but did not find effects on burnout. Several 

studies looked at additional individual problems that adversely affect burnout. Three 

studies identified poor access to mental health care services or reluctance to seek 

mental health care as burnout risk factors.

Five studies found that sleep deprivation was associated with greater burnout 
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across eight studies assessing the variable. Of the 3 prospective design studies, 2 

found an association.51 52

Some studies looked at health behaviors that have potential to protect against or 

minimize burnout. Among the 9 studies of exercise and physical activity, 4 found it to be 

a protective factor51-54 while the others found no effect. One study found that reporting 

good to excellent health55 was also protective.

Meditation and mindfulness specifically were assessed in 5 studies. Three 

studies that examined the effect of mindfulness on burnout found that it was a protective 

factor. One of these is based on prospective data56 and therefore provides the strongest 

evidence.

Psychosocial Variables. The last category of risk factors included social and 

psychological mechanisms such as perceived control, coping, and social support. 

Factors associated with higher burnout included social stress outside of work. The role 

of coping strategies was unclear as studies reported conflicting results. On the other 

hand, several predictors had protective effects. Among all 14 studies that looked at 

perceived control, 7 found significant effects, all but one indicating that more perceived 

control is a protective factor. Four studies used prospective designs.39 42 45

Coping was a risk factor in seven studies. Across studies, findings were 

inconsistent with only 2 studies reporting a protective effect and 5 no effect. None of 

these studies used a prospective design.

Twenty studies identified social support as a factor associated with burnout. Of 

these studies, 11 found it to be a protective effect but nine did not. Of the 5 prospective 

studies, only 2 reported an association.
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DISCUSSION

This review of risk factors associated with burnout revealed a large number of 

studies spanning a wide array of different types of risk factors. How risk factors and 

burnout measures were operationalized also varied across studies. Age and gender 

were the most commonly studied demographic characteristics with the balance of 

findings pointing to younger age and female gender associated with more burnout, but 

more studies found no association and there were some conflicting results. 

Among professional and clinical practice characteristics, unsupportive leadership, 

workload, job autonomy, and poor work-life balance stand out as being important risk 

factors for burnout while supportive leadership, perceived autonomy, and adequate time 

spent outside of work are protective factors. Psychological health problems, such as 

anxiety may be associated with greater burnout. Poor physical health and health 

behaviors such as lack of sleep were also predictors of greater burnout while exercise 

and meditation appear to have a protective effect. Finally, while social and 

psychological perceptions and experiences such as lack of control and social stress 

were found to increase burnout, other psychosocial factors were found to decrease or 

ameliorate burnout such as social support.

While we did identify several risk factors of burnout, the body of evidence also 

shows that many risk factors showed inconsistent and conflicting results across 

individual studies. Despite the large research volume, prospective studies that measure 

potential risk factors to predict burnout at a later date are still sparse. The existing 

literature is dominated by studies documenting concurrent associations, i.e., predictors 

and the outcome burnout are measured at the same time, or are retrospectively 
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assessed. These study designs do not allow definitive statements regarding risk factors 

of burnout. In particular, in some cases it is unclear whether burnout exacerbates health 

issues such as sleep problems or vice versa with burnout exacerbating sleep problems. 

More prospective studies are urgently needed.

Drawing attention to the differential impacts of workplace stressors leading to 

burnout and the consequences of having burnout across different demographic groups 

remains important. Consistent with West et al. (2016), both organizational-level 

interventions such as adequate staffing, supportive leadership and individual-level 

interventions such as training providers to recognize the signs of burnout and ways to 

address those signs are needed to lessen the onset of this growing problem among 

busy healthcare providers.57

CONCLUSION

Our systematic review to identify the risk factors of burnout with a specific focus 

on burnout among healthcare providers found several individual- and organizational-

level factors associated with an increased risk for burnout. Factors such as supportive 

leadership and job autonomy were found to be protective against burnout, but questions 

remain as to how to systematically operationalize such complex phenomenon to 

successfully prevent or reduce burnout. Many risk factors showed inconsistent results, 

sometimes showing an association, sometimes not, and even documenting conflicting 

findings regarding the direction of associations. Going forward, interrogating and 

refining our understanding of burnout, as well as actively and prospectively measuring 

burnout will be critical. In addition, studies of burnout among healthcare providers will 

have to remain in step with the rapidly shifting context of healthcare in the U.S.
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Table 1. Summary of Findings and Quality of Evidence

Risk Factors Number of 
studies

Reasons for downgrading or 
upgrading quality

Findings GRADE

Demographic Characteristics

Gender 52 studies Inconsistency (mixed findings across 
studies with 21 studies reporting an 
association and 31 that did not; of 8 
prospective studies, 2 found a 
negative association between burnout 
and being female, 4 found a positive 
association, 2 found no association)

Women may be more 
likely to report 
burnout, but most 
studies do not find 
any association with 
gender 

Low

Age 39 studies Inconsistency: (mixed findings across 
all studies with 15 negative effect, 4 
positive effect, 20 no association and 
3 prospective studies (1 no 
association, 1 negative effect, 1 
positive effect)

Younger participants 
may be more likely to 
report burnout 

Low

Ethnicity 10 studies Inconsistency, study limitation (only 2 
studies found an effect, 1 found lower 
burnout among Asians, 1 a 3% 
burnout rate in Asians vs 30% in 
underrepresented minorities; the 2 
prospective studies found no effect)

Ethnicity is likely not 
associated with 
burnout

Low

Children 25 studies Inconsistency (only 5 studies found 
an association, of these, 4 found 
lower burnout in participants with 
children, 1 found higher burnout), only 
1 prospective study (found a negative 
effect)

Having children is 
likely not associated 
with burnout 

Low

Marital status 17 studies Inconsistency, only 2 studies found 
an effect (negative association) and 
no prospective study reported on the 
outcome

Marital status is likely 
not associated with 
burnout

Medium

Professional and Practice Characteristics

Workload and job stress 43 studies Inconsistency, study limitation (22 
studies reported an association, 21 
did not; similarly, 2 of the 4 
prospective studies reported an 
association, the others did not; 
studies used different 
operationalizations of workload)

Burnout may be 
associated with 
workload and job 
stress

Low

Years in practice 39 studies Inconsistency, study limitation (15 
studies found an effect, 24 did not 
report associations; of these, 10 
reported more years was associated 
with less burnout, 3 reported a 
positive effect, in 2 studies the 
direction was unclear; many studies 
in residents comparing first and last 
year residents; of 4 prospective 
studies, 2 found more years is 
associated with less burnout, 1 no 
association, 1 positive association)

Years in practice may 
be negatively 
associated with 
burnout (fewer years 
in practice is 
associated with more 
reported burnout)

Low
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Specialty/subspecialty 27 studies Inconsistency, study limitation (10 
found an association with 
subspecialty, 17 found no effect; 
difficult to assess, of the 3 
prospective studies,1 compared 
different specialties and 2 found no 
effect)

Subspecialty may be 
associated with 
reported burnout (but 
which specialties are 
difficult to assess as 
studies assessed 
different specialties) 

Very low

Practice setting 26 studies Inconsistency, study limitation (only 5 
studies found a significant effect for 
burnout, 21 reported no association; 
of 2 prospective studies, 1 reported 
rural and non-teaching practices were 
associated with higher burnout; 
studies assessed different practice 
characteristics)

Practice setting is 
likely not associated 
with burnout 

Low

Leadership support 16 studies Inconsistency (11 studies found an 
association, 5 did not, the only 
prospective study reported no 
association)

Stronger leadership is 
associated with less 
burnout 

Medium

Job autonomy 23 studies Inconsistency (14 studies found an 
association, 9 did not; where reported 
more control reduced burnout; 5 out 
of 6 prospective studies found an 
association, 1 did not)

Job autonomy is 
associated with less 
reported burnout 

Moderat
e

Work/life balance 25 studies Inconsistency (15 studies reported an 
association indicating adequate 
work/life balance is associated with 
less burnout, 10 studies reported no 
association; all 3 prospective studies 
reported the association above)

Inadequate work/life 
balance is associated 
with more burnout 
reporting

Moderat
e

Compensation method 
and reimbursement

8 studies Inconsistency, study limitation (3 
studies found an effect [1 protective]; 
5 no effect); no prospective study was 
identified, different operationalizations 
and unclear direction)

Possibly no effect of 
compensation method 
with burnout but some 
inconsistency 

Very low

Salary 6 studies Inconsistency (1 study found an 
association, 5 did not; no prospective 
study reported on the predictor)

Likely no effect of 
salary on burnout

Low

Psychological health factors

Depression 14 studies Inconsistency, study limitation (9 
studies found an association, 5 
studies found none the only 
prospective study also showed and 
association; it is unclear whether 
studies addressed potential 
conceptual overlap)

Depression may be 
associated with 
burnout 

Low

Anxiety 5 studies Consistency (3 studies reported an 
association including the only 
prospective study, 2 did not)

Anxiety is likely 
associated with 
burnout 

Moderat
e

Health risks and health behavior factors

Physical health problems 10 studies Inconsistency, study limitation (6 
studies found an association, 4 did 
not; no prospective study)

Physical health 
problems may be 
associated with 
burnout 

Low
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Substance use 10 studies Inconsistency, study limitation (4 
positive effects of which 3 address 
alcohol versus 6 no effect; no 
prospective study)

Substance abuse is 
probably not 
associated with 
burnout with the 
exception of alcohol 
use 

Very low

Sleep 8 studies Inconsistency, study limitation (5 
studies found an association, 3 did 
not; of the 3 prospective studies, 2 
found an association, 1 did not; it is 
unclear whether sleep is a result of 
burnout)

Lack of sleep may be 
associated with 
increased burnout

Low

Exercise 9 studies Inconsistency (4 studies found a 
protective effect, 5 found no 
association; 1 prospective study also 
found a protective effect)

Exercise may be 
negatively associated 
with burnout 
indicating a protective 
effect 

Low

Mindfulness and 
meditation

5 studies Inconsistency (3 studies found an 
association, 2 did not; of the 2 
prospective studies 1 reported an 
association, the other one not)

Mindfulness may be 
negatively associated 
with burnout 
indicating a protective 
effect  

Low

Psychosocial variables

Perceived control 14 studies Inconsistency, study limitation (7 
studies reported an association with 6 
showing a protective effect and 1 
unclear; 7 studies reported no 
association; 3 out of 4 prospective 
studies reported an association; 
studies did not address conceptual 
overlap)

Perceived control 
may be negatively 
associated with 
burnout indicating a 
protective effect 

Low

Coping 7 studies Inconsistency, study limitation (2 
studies reported a protective effect, 5 
reported no association; no 
prospective study was identified)

We cannot say with 
certainty whether 
coping has a 
protective effect 

Very low

Social support 20 studies Inconsistency (11 studies reported a 
protective effect, 9 did not; of the 5 
prospective studies, 2 reported an 
association, 3 did not)

Social support may 
be negatively 
associated with 
burnout indicating a 
protective effect 

Moderat
e
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Figure 1. Flow Diagram
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Figure 2. Summary of Risk of Bias Assessment by Source
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Supplemental Material 

Systematic Review Search Strategy 

PubMed 

Date: 4 June 2020 

English Language 

Burnout OR “burn out” OR burn-out   

AND 

risk factor[tiab] OR risk factors[tiab] OR prognos*[tiab] OR predict*[tiab] OR multivariate OR 

“cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

usa[Affiliation] OR AL[Affiliation] OR AK[Affiliation] OR AZ[Affiliation] OR AR[Affiliation] OR 

CA[Affiliation] OR CO[Affiliation] OR CT[Affiliation] OR DE[Affiliation] OR FL[Affiliation] OR 

GA[Affiliation] OR HI[Affiliation] OR ID[Affiliation] OR IL[Affiliation] OR IN[Affiliation] OR 

IA[Affiliation] OR KS[Affiliation] OR KY[Affiliation] OR LA[Affiliation] OR ME[Affiliation] OR 

MD[Affiliation] OR MA[Affiliation] OR MI[Affiliation] OR MN[Affiliation] OR MS[Affiliation] OR 

MO[Affiliation] OR MT[Affiliation] OR NE[Affiliation] OR NV[Affiliation] OR NH[Affiliation] OR 

NJ[Affiliation] OR NM[Affiliation] OR NY[Affiliation] OR NC[Affiliation] OR ND[Affiliation] OR 

OH[Affiliation] OR OK[Affiliation] OR OR[Affiliation] OR PA[Affiliation] OR RI[Affiliation] OR 

SC[Affiliation] OR SD[Affiliation] OR TN[Affiliation] OR TX[Affiliation] OR UT[Affiliation] OR 

VA[Affiliation] OR VT[Affiliation] OR WA[Affiliation] OR WV[Affiliation] OR WI[Affiliation] OR 

WY[Affiliation] OR Alabama[Affiliation] OR Alaska[Affiliation] OR Arizona[Affiliation] OR 

Arkansas[Affiliation] OR California[Affiliation] OR Colorado[Affiliation] OR Connecticut[Affiliation] 

OR Delaware[Affiliation] OR Florida[Affiliation] OR Georgia[Affiliation] OR Hawaii[Affiliation] OR 

Idaho[Affiliation] OR Illinois[Affiliation] OR Indiana[Affiliation] OR Iowa[Affiliation] OR 

Kansas[Affiliation] OR Kentucky[Affiliation] OR Louisiana[Affiliation] OR Maine[Affiliation] OR 

Maryland[Affiliation] OR Massachusetts[Affiliation] OR Michigan[Affiliation] OR 

Minnesota[Affiliation] OR Mississippi[Affiliation] OR Missouri[Affiliation] OR Montana[Affiliation] 

OR Nebraska[Affiliation] OR Nevada[Affiliation] OR New Hampshire[Affiliation] OR New 

Jersey[Affiliation] OR New Mexico[Affiliation] OR New York[Affiliation] OR North 

Carolina[Affiliation] OR North Dakota[Affiliation] OR Ohio[Affiliation] OR Oklahoma[Affiliation] 

OR Oregon[Affiliation] OR Pennsylvania[Affiliation] OR Rhode Island[Affiliation] OR South 

Carolina[Affiliation] OR South Dakota[Affiliation] OR Tennessee[Affiliation] OR Texas[Affiliation] 

OR Utah[Affiliation] OR Vermont[Affiliation] OR Virginia[Affiliation] OR Washington[Affiliation] 

OR West Virginia[Affiliation] OR Wisconsin[Affiliation] OR Wyoming[Affiliation] OR united 

states[Affiliation] 

Results: 1514 – internal duplicate = 1513 
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PsycInfo 

Date: 4 June 2020 

English Language; Academic Journals 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

AF us or usa or united states   

Results: 484 -duplicates= 223 

 

BSC 

Date: 4 June 2020 

English Language; Academic Journals 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results: 188 -duplicates/ non-US = 115 

 

Web of Science 

Date: 4 June 2020 

English; Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI; COUNTRIES/REGIONS: ( USA ) 

DOCUMENT TYPES: ( ARTICLE OR EDITORIAL MATERIAL OR REVIEW ) 

TS=( Burnout OR “burn out” OR burn-out ) 

AND 

TS=(risk factor OR risk factors OR prognos* OR predict*OR multivariate OR “cohort study” OR 

cross-sectional OR case-control) 

AND 

TS=(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 
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psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results:776 -duplicates= 315 
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Supplemental Table 1. Evidence Table 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

Aggarwal, 20151  
Concurrent 

Radiation 
oncology 
programs 

Physicians 

Directors of residency 
programs in radiation 
oncology 

Number of participants 
recruited: 88 

Number of participants 
evaluated: 47 

Multivariate Chi-square 
test, Fisher exact test, t 
test, Pearson 
correlation, univariate 
logistic regression, 
multivariate logistic 
regression 

Demographic variables 
(age, race, primary role, 
number of program 
residents and faculty, 
associate program 
director support, number 
of years on faculty 
previously, rank at 
academic institution, 
formal training for 
program director 
position and dealing 
with resident problems) 

Demographic variables (age, 
race, primary role, number of 
program residents and faculty, 
associate program director 
support, number of years on 
faculty previously, rank at 
academic institution, formal 
training for program director 
position and dealing with 
resident problems); motivation 
for position of program director 
(including how the position 
impacts their career path, 
program outlook, and 
department chair and faculty 
support for residency program); 
job satisfaction (currently, 1 year 
ago) and plans (estimated 
number of further years planned 
for serving as program director, 
likelihood of stepping down in 
the coming 1 to 2 years), self-
efficacy (based on job 
effectiveness, professional 
control and efficacy regarding 
time management), and support 
(from spouse or significant 
other); professional stressors 
(impact of the 10 stressors of 
clinical performance of resident, 
budget, lack of support for 
chairperson, adequate teaching 
by faculty, meeting requirements 
of Graduate Medical Education 
and Residency Review 
Committee of the Accreditation 
Council for Graduate Medical 
Education), program director 
responsibilities (portion of time 

Burnout was 
measured with the 
MBI for emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
High burnout was 
defined as 
combined high 
emotional 
exhaustion, high 
depersonalization, 
and low personal 
accomplishment; 
low burnout was 
defined as 
combined low 
emotional 
exhaustion, low 
depersonalization, 
and hight personal 
accomplishment; 
and moderate 
burnout was 
defined as 
everything else 
besides high and 
low burnout, with 
high, medium, and 
low burnout 
corresponding to 
those scoring in 
the highest third, 
middle third, and 
lowest third of the 
normative 
description, 
respectively. 

Job satisfaction was 
significantly correlated 
with burnout. Not having 
been a radiation oncology 
residency program 
director at another 
institution was significantly 
correlated with burnout 
(OR = 15.6) in univariate 
analysis. 
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ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

spent on teaching, caring for 
patients, doing research, 
carrying out administrative 
duties) and salary support 
(stipend compensation) 

Ahmed, 20202  
Concurrent 

Hematology and 
medical oncology 
programs of the 
Accreditation 
Council for 
Graduate 
Medical 
Education 

Physicians 

Medical oncology 
fellows 

Number of participants 
recruited: 1,674 

Number of participants 
evaluated: 261 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, gender, 
relationship or family status, 
educational debt level, highest 
education level of parents, 
household income in childhood), 
program variables (perceived 
adequacy of support staff, work-
life integration, residency 
program satisfaction, on-call 
duties, average weekly hours 
worked) 

Burnout was 
measured with the 
MBI and (for the 
multivariable 
analysis) defined 
as high emotional 
exhaustion (score 
above 26) in 
combination with 
either high 
depersonalization 
(score above 9) or 
low personal 
accomplishment 
(score below 34). 

Having a mother who 
graduated from college 
(OR = 0.27), perceiving 
adequate work-life 
balance (OR = 0.22), 
feeling that faculty cared 
about the respondent’s 
educational success (OR 
= 0.16), and being in the 
last year of training (OR = 
0.45)were negatively 
associated with burnout. 
Having a debt of $150,000 
or more (OR = 2.14) was 
positively correlated with 
burnout. 

Allegra, 20053  
Concurrent 

Network for 
Medical 
Communication 
and Research 

Physicians 

Oncology physicians 

Number of participants 
recruited: 7,715 

Number of participants 
evaluated: 1,464 

Multivariate Jonckheere-
Terpstra trend test, 
Fisher's exact test, chi-
square test, stepwise 
multivariate logistic 
regression 

Location of practice and 
subspectialty were not 
statistically significant in 
univariate analysis, and 
percentage of time 
devoted to research was 
not statistically 
significant in multivariate 
analysis. 

Colleagues with burnout, hours 
per week spent on patient-
related activities, when 
completed oncology training, 
number of educational meetings 
attended in past year, number of 
non-weekend personal days 
taken in past year, percentage of 
time devoted to administrative 
activities, description of practice, 
number of patients seen per 
week, percentage of time 
devoted to teaching activities, 
percentage of time devoted to 
patient care activities, number of 
hours spent keeping up with 
educational needs per week, 
location of practice, percentage 
of time devoted to clinical 
(except patient care) or 

Burnout was 
measured as self-
reported feelings of 
personal burnout 
and perceptions of 
physician burnout 
within the oncology 
community. 

The highest-ranked 
causes for their feelings 
ofburnout included 
overwork, lack of time 
away from the office,and 
reimbursement concerns. 
The top remedies for 
burnoutwere felt to be 
fewer patients, more time 
away from the office,and 
increased attendance at 
medical meetings. The 
multivariateanalyses 
demonstrated highly 
significant associations 
betweenburnout and 
hours spent on patient 
care, personal time off, 
andnumber of educational 
meetings attended. 
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ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

laboratory research, number of 
physicians in practice, definition 
of specialty 

Anandarajah, 
20184  
Concurrent 

Large academic 
center 

Mixture of physicians, 
PA's, NP's 

Physicians and 
advanced practice 
providers from medicine, 
neurology, and 
psychiatry departments 

Number of participants 
recruited: 528 

Number of participants 
evaluated: 444 

Multivariate Analysis of 
variance,  general linear 
models, qualitative 
theme coding 

Controlled variables 
unclear 

Gender, years after training, 
practice characteristics (patient 
care, research, education, 
administration), full-time or part-
time employment, likelihood of 
recommending to others the 
practice of medicine, type of 
rewarding work, morale level, 
top 2 factors making 
professional work difficult, top 2 
factors sustaining sense of 
meaning in professional work, 
practical solutions to improve 
workplace setting, themes (lack 
of support, demanding workload,  
documentation, lack of respect, 
strong tone, work-life balance) 

Burnout was 
measured with a 2-
question version of 
the MBI for burnout 
and callousness. 
Burnout risk was 
defined as high for 
having burnout 
symptoms once or 
more a week, 
average for once 
or a few times a 
month, and low for 
never or a few 
times a year. 

Advanced practice 
providers had higher 
burnout (51.6%) than 
physicians (41.6%). More 
females (49%) reported 
being burnout than males 
(40%). Burnout increased 
over the first 10 years of 
work, from 37.5% in the 
first 2 years to 53.5% in 
the next 3 years, to 55% 
over 6 to 10 years. The 
percentage of providers 
with burnout decreased 
after 10 years of university 
employment and was 
slowest for those at the 
institution for 31 years or 
longer (32%). Similarly, 
burnout rates were highest 
in 6 to 10 years after 
training (54%) and lowest 
after 31 years of 
experience (33%). 
Burnout rates were 
significantly higher for 
those who spent over 80% 
of their time on patient 
care. The themes of lack 
of support, lack of respect, 
and work-life balance 
problems were 
significantly associated 
with burnout risk. 

Attenello, 20185  
Concurrent 

American 
Association of 

Physicians 

Residents with 
information in the 
database of the 

Multivariate Multivariate 
logistic regression in 
forward stepwise 
manner 

Demographic information (age, 
gender, relationship status, 
children, number of children, 
postgraduate year, program 

Burnout was 
measured with a 
modified version of 
the burnout survey 

Inadequate operating 
room exposure (OR = 
7.57), hostile faculty (OR 
4.07), and social stressors 
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ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

Neurological 
Surgeons 

American Association of 
Neurological Surgeons 

Number of participants 
recruited: 1,643 

Number of participants 
evaluated: 346 

Demographic 
information (age, 
gender, relationship 
status, children, number 
of children, 
postgraduate year, 
program location) 

location), general perceptions of 
career (satisfaction with career 
as neurosurgeon, satisfaction 
with academic productivity, 
satisfaction with work-life 
balance, adequate time for 
personal growth/development, 
spouse understanding of work 
hours, affected by control over 
one’s schedule, would choose 
neurosurgery again, would 
choose their residency program 
again, would recommend 
neurosurgery to a prospective 
applicant, has seriously thought 
of quitting, concerned about 
health care reform and future of 
medicine), historical factors 
(completed subinternship in 
one's program, adequate 
perception of field before 
applying, spent time away from 
education before training), 
program factors (position of 
program on original rank list, 
size of resident complement, 
social atmosphere, leadership 
changes, proximity of training 
program to immediate family), 
mentorship factors (any 
perceived benefit of mentorship 
relationship, as both mentee and 
mentor), other training factors 
(any other aspects of training 
associated with worse or better 
training experience), personal 
and professional stressors 
(affected in past 12-24 months) 

for attending 
neurosurgeons 
created by 
McAbee et al. 
Burnout was 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) 
and/or 
depersonalization 
(score of 10 or 
higher). 

outside work (OR = 4.52), 
and meaningful 
mentorship (OR = 0.338) 
were significantly 
associated with burnout in 
multivariate regression. 

Baer, 20176  
Concurrent 

Physicians 

Pediatric interns and 
residents from 11 New 

Multivariate Chi-square 
tests and logistic 

Demographic variables (gender, 
race, ethnicity, marital status, 
parental status), residency 
factors (training year, program 

Burnout was 
measured as 2 
components 
adapted from the 

Younger residents (26 to 
29 years old) were 
marginally less likely to 
have burnout than older 
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ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

New England 
Pediatric 
Residency 
Consortium 

England Pediatric 
Residency Consortium 
programs who were not 
in a combined-specialty 
program 

Number of participants 
recruited: 486 

Number of participants 
evaluated: 258 

regression with some 
variables controlled 

Age, gender, and race 
were controlled for in 
the logistic regression of 
burnout and patient care 
attitude and behavior. 

size, program location, average 
hours worked last week, rotation 
schedule, total sleep hours in 
past week, perceived sleep 
deprivation, as well as 
relationship status, living 
situation, children, distance from 
nearest family member, income, 
debt burden, and - for logistic 
regression - patient care attitude 
and behavior 

MBI, namely, 
emotional 
exhaustion and 
depersonalization. 
Burnout was 
defined as an 
affirmative answer, 
at least weekly, to 
the emotional 
exhaustion 
question or the 
depersonalization 
question on a 7-
point Likert scale. 

residents (above 30 years 
old). Sleep deprivation 
was significantly 
associated with 
significantly greater 
burnout. Burnout and 
sleep deprivation were 
both associated with poor-
quality patient care, with 
no significant interaction 
between burnout and 
sleep deprivation. In 
adjusted analyses, 
burnout was associated 
with significantly higher 
rates of suboptimal patient 
attitudes and behaviors in 
5 of the 7 items asked. 

Balch, 20117  
Concurrent 

American 
College of 
Surgeons 

Physicians 

American College of 
Surgeons member 
surgeons with email 
address on file 

Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 536 

Multivariate High job 
stress and working more 
hours per week were 
associated with high 
burnout. 

Demographic variables 
(age, marital status, 
profession of spouse or 
partner, having children, 
children's age), 
subspecialty, years in 
practice, weekly hours 
worked, weekly 
operating room work 
hours, weekly night 
calls, practice setting, 
academic rank, main 
method of 
compensation, 
percentage time spent 
on non-patient care 
activities,  slowdown of 
career advancement by 

Demographic variables (age, 
marital status, profession of 
spouse or partner, having 
children, children's age), 
subspecialty, years in practice, 
weekly hours worked, weekly 
operating room work hours, 
weekly night calls, practice 
setting, academic rank, main 
method of compensation, 
percentage time spent on non-
patient care activities,  slowdown 
of career advancement by 
committing to raising children, 
who cares for youngest child if ill 
or not in school, work-home 
conflict in past 3 weeks, how 
conflict was resolved, career 
conflict with partner or spouse, 
how career conflict was 
resolved, depression 

Burnout was 
measured with the 
3 MBI components 
of emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
Burnout was 
defined with high 
depersonalization 
and/or high 
emotional 
exhaustion as 
being at least one 
manifestation of 
professional 
burnout. 

Burnout was lower among 
surgical oncologists 
(36.1%) than among other 
surgeons (39.8%). For 
both burnout and 
depression, surgical 
oncology ranked in the 
lower third of the 14 
surgical subspecalties. 
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committing to raising 
children, who cares for 
youngest child if ill or 
not in school, work-
home conflict in past 3 
weeks, how conflict was 
resolved, career conflict 
with partner or spouse, 
how career conflict was 
resolved, depression 
were variables used in 
backward and forward 
elimination multivariate 
logistic regression. 

Block, 20138  
Concurrent 

Three hospitals 
in Baltimore 

Physicians 

First-year internal 
medicine residents 

Number of participants 
recruited: 76 

Number of participants 
evaluated: 55 

Multivariate chi-square 
tests, vibariate and 
multivariable linear 
regression, Kendall's 
tau b analysis 

Age, gender, residency 
type 

Resident schedule was 
measured by previous week's 
number of work hours, previous 
month's number of days off, 
leaving on time, overnight call 
rotation (working a 24-hour shift 
or longer at least every 4 days in 
a rotation), and adherence to 
Accreditation Council for 
Graduate Medical Education 
rules (leaving within 30 hours 
every time in the previous 
rotation including overnight call, 
working no more than 80 hours 
in the previous week, and having 
4 days or more off in the 
previous month). 

Burnout was 
measured with a 6-
item modified 
version of the MBI 
questionnaire with 
total score ranging 
from 6 to 30. 
Scores from 13 to 
17 indicated 
burnout and scores 
above 17 indicated 
high burnout. 

Overnight call rotation 
significantly predicted 
higher burnout, controlling 
for age, gender, and 
residency type. 

Braun, 20179  
Prospective 

Virginia 
Commonwealth 
University 

Physicians 

Internal medicine 
residents 

Number of participants 
recruited: 129 

Number of participants 
evaluated: 38 

Multivariate Chi-square 
tests, skewness and 
kurtosis tests, 
Mahalanobis distance 
tests, residual plot tests, 
Hosmer and Lemeshow 
test, hierarchical logistic 
regression 

Gender, stress at 
baseline level, 

Mindfulness as measured with 
the short-form Five Facet 
Mindfulness Questionnaire (for 
mindfulness in observing, 
describing, acting with 
awareness, being 
nonjudgmental of inner 
experience, and being non-
reactive to inner experience) 

Burnout was 
measured as the 3 
subscales of the 
MBI - emotional 
exhaustion, 
depersonalization, 
lack of personal  
accomplishment. 
Criteria for burnout 
consist of high 

Of the mindfulness traits, 
acting with awareness 
significantly predicted 
burnout, and lower 
dispositional mindfulness 
increased the probability 
of meeting burnout 
criteria. Of the internal 
medicine resident 
milestones, below-
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depression at baseline 
level 

emotional 
exhaustion (score 
of 27 or above) or 
high 
depersonalization 
(score of 10 or 
above) at any of 
the 3 time points 
2.5 months apart 
when burnout was 
measured. 

average performance in 
patient management with 
progressive responsibility 
and independence 
significantly predicted 
burnout while above-
average performance in 
accepting responsibility 
and following through on 
tasks and in effectively 
transitioning patients in 
health delivery systems 
significantly predicted 
burnout. 

Busis, 201710  
LaFaver, 201811 

Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurology physicians 
and trainees with 
membership in the 
American Academy of 
Neurology 

Number of participants 
recruited: 4,127 

Number of participants 
evaluated: 1,671 

Multivariate Chi-square 
test, Kruskal-Wallis test, 
multivariable logistic 
regression 

Age, sex, geographical 
region, primary work 
setting, years in 
practice, employment 
status (?) 

Career satisfaction (for career 
choice and specialty choice), 
meaning in work as measured 
with Empowerment at Work, 
satisfaction with career as 
measured with Physician Job 
Satisfaction, reasonable clerical 
task workload, job autonomy, 
meaningfulness in work, 
effective support staff, weekly 
hours worked, subspecialty in 
epilepsy as compared to general 
neurology, practice in sleep 
medicine, percentage of time in 
clinical practice, weekly number 
of on-call nights, weekly number 
of outpatients seen, age of 
neurologist 

Burnout was 
measured with the 
MBI as the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
High emotional 
exhaustion (score 
of at least 27), high 
depersonalization 
(score of at least 
10), or low 
personal 
accomplishment 
(score of at least 
33) indicated high 
burnout in that 
dimension. 

Clinical practice 
neurologists reported 
higher burnout, from 
higher emotional 
exhaustion and higher 
personalization, than 
academic practice 
neurologists. For 
academic practice 
neurologists, weekly 
numbers of work hours 
and percentage of clinical 
time were significantly 
associated with higher 
burnout while job 
autonomy was 
significantly associated 
with lower burnout. For 
clinical practice 
neurologists , number of 
outpatients seen was 
significantly associated 
with greater burnout while 
job autonomy, meaning in 
work, reasonable clerical 
workload, effective 
support staff,  and 
subspecialty in epilepsy as 
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compared to general 
neurology were 
significantly associated 
with lower burnout. 
Additionally, number of 
on-call nights was also 
significantly associated 
with higher burnout while 
older neurologist age was 
significantly associated 
with lower burnout. 

Campbell, 201012  
Prospective 

University of 
Colorado 

Physicians 

Internal medicine 
residents at the Denver 
Health Science Center 
of the University of 
Colorado 

Number of participants 
recruited: 179 

Number of participants 
evaluated: 86 

Multivariate Chi-square 
test, Cochran Q test, 
repeated-measures 
analysis of variance, 
logistic stepwise 
regression 

Age, primary care track 
at postrgraduate year 3, 
being on-call, and hours 
worked per week were 
not statistically 
significant in bivariate 
analysis and were thus 
excluded from logistic 
regression. 

Age, gender, primary care track 
at postrgraduate year 3, being 
on-call, depression (measured at 
internship with a positive 
depression screen based on the 
depression section of the 
Primary Care Evaluation of 
Mental Disorders Patient Health 
Questionnaire), hours worked 
per week 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion (score 
of 27 or above) or 
high 
depersonalization 
(score of 10 or 
above). Persistent 
burnout was 
defined as burnout 
across all 3 years 
of residency 
training. 

Gender significantly 
predicted persistent 
burnout, with men 
constituting 64% of 
persistently burned-out 
residents and women 
constituting 61% of 
occasionally burned-out 
and never burned-out 
residents, with an odds 
ratio of 3.31 for men. 
Depression also 
significantly predicted 
burnout (OR = 4.40 for 
persistent burnout), and 
persistently burned-out 
residents had statistically 
significant more 
depression than other 
residents, with 69% of 
burned-out residents 
testing positive for 
depression and 36% of 
residents who were not 
persistently burned-out 
testing positive for 
depression. 

Creager, 201913  
Concurrent 

Physicians 

Practicing physicians 
seeking to continue 

Multivariate  

Personal characteristics, 
practice organization 

Personal characteristics (age, 
gender, allopathic versus 
osteopathic training, 

Burnout was 
measured with an 
American Board of 

Being 60 years or age or 
older (OR =   0.54; 95% 
CI, 0.37-0.78), being 
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2017 American 
Board of Family 
Medicine 
certification 
examination 
registration 

board certification in 
family medicine 

Number of participants 
recruited: 1,510 

Number of participants 
evaluated: 1,437 

characteristics, practice 
environment 
characteristics (refer to 
Predictor variables 
above for details) 

international medical graduate 
status, core faculty membership 
in medical school or residency), 
practice organization 
characteristics (practice type 
(solo private practice, group 
private practice, federally 
qualified health center, other 
public, hospital-owned, 
academic health center, health 
maintenance organization, 
federal, miscellaneous), practice 
ownership (self-employed, sole 
owner, partial owner, no 
ownership)), practice 
environment characteristics 
(having vulnerable patients, 
feeling great job stress, workload 
control, enough time for 
documentation, primary work 
area atmosphere, alignment of 
professional values with 
department leaders, efficient 
care teamwork, time spent on 
EHR at home, satisfaction with 
hours worked) 

Family Medicine 2-
item questionnaire 
for emotional 
exhaustion and 
depersonalization, 
which highly 
correlated with the 
MBI. Burnout was 
defined as the 
presence at least 
once a week of 
either feeling 
burned out from 
work or having 
become more 
callous to people 
since taking the 
job. 

satisfied with hours 
worked (OR = 0.73; 95% 
CI, 0.55-0.97), having 
good control over 
workload (OR = 0.58; 95% 
CI, 0.43-0.80), having 
good alignment of values 
with department leaders 
(OR = 0.48; 95% CI, 0.36-
0.62), and having enough 
time for documentation  
(OR = 0.64;  95% CI, 0.47-
0.86) were significantly 
associated with less 
burnout. Experiencing 
high professional stress 
was associated with 
significantly greater 
burnout (OR = 3.95; 95% 
CI, 3.02-5.16). 

Cull, 201914  
Prospective 

American 
Academy of 
Pediatrics 
database 

Physicians 

Pediatricians who had 
participated in the 
American Academy of 
Pediatrics Life and 
Career Experiences 
Study 

Number of participants 
recruited: 1,940 (2012) 
to 2,122 (2016) 

Number of participants 
evaluated: 1,804 

Multivariate Mixed 
effects logistic 
regression over time, 
McNemar's tests, chi-
square tests, t-tests 

Demographic 
characteristics (gender, 
cohort, medical school 
location, subspecialty or 
no subspecialty) 

Flexibility, busyness, change in 
jobs, time spent with patients, 
autonomy at work, increased 
sleep, support from colleagues,  
increased exercise, decreased 
work hours, moved to new area 

Burnout was 
measured with a 
single item for 
experiencing 
burnout at work 
and, for a cross-
check subsample 
of 397 individuals, 
with the MBI for 
the 3 dimensions 
of emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was used 

Burnout increased up to 
35% in 2015 and 2016. 
Greater flexibility in work 
schedule (aOR = 0.28, 
95% CI = 0.22−0.35), less 
work busyness (aOR = 
0.28, 95% CI = 
0.22−0.36), and job 
change (aOR = 0.48, 95% 
CI = 0.36−0.65) were most 
significantly associated 
with reduced burnout. 
Among the life changes, 
increased sleep (aOR, 
0.62; 95% CI, 0.48−0.80), 
increased exercise (aOR = 
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to create a 
cumulative variable 
for strong 
agreement or 
agreement with 
experiencing 
burnout at any time 
point. 

0.70; 95% CI, 0.54−0.89), 
and becoming pregnant or 
having a baby (aOR, 0.68; 
95% CI, 0.53−0.88) were 
associated with reduced 
burnout, whereas 
experiencing the death of 
a family member or close 
friend (aOR, 1.37; 95% CI, 
1.06−01.79) was 
associated with increased 
burnout. 

Cydulka, 200815  
Prospective 

American Board 
of Emergency 
Medicine 
Longitudinal 
Study  of 
Emergency 
Physicians 

Physicians 

Emergency medicine 
physicians 

Number of participants 
recruited: 1,008 

Number of participants 
evaluated: 740 

Multivariate  

Controlled variables 
unclear 

Career leadership, issues 
considered serious in day-to-day 
work (sufficient knowledge, 
energy level required for work, 
fatigue, sufficient time for 
personal life; patient acuity level, 
shift length, number of night 
shifts, opportunities to go to 
conferences, colleagues), work 
conditions/opportunities believed 
to exist at work position (no 
control over work conditions, no 
personal reward, emergency 
department census from 20,000 
to 60,000) 

Burnout was with a 
single item, "How 
much of a problem 
is  burnout in your 
day-to-day pay?" 

Taking on leadership roles 
in day-to-day work or 
organized medicine 
significantly negatively 
predicted burnout, with 
physicians taking on 
leadership roles being 
40% less likely to report 
burnout as a problem. 
Perceived lack of control 
over work conditions,  lack 
of personal reward , 
perceived problems of 
patient acuity level, shift 
length,  number of night 
shifts, insufficient time for 
personal life,  lack of 
energy required for work, 
fatigue,  problematic 
stress ,  having 
problematic colleagues, 
and being unable to attend 
conferences were also 
associated with greater 
burnout. 

De Oliveira, 
201116  
Concurrent 

Physicians 

Academic 
anesthesiology 
department 

Multivariate Binary 
logistic backward 
regression, as well as 
bootstrap sampling 

Demographic variables (age, 
gender, length of service in 
years as chairperson, 
department size as number of 

Burnout was 
measured with a 
short-version, 12-
question MBI-HHS 

Lower current job 
satisfaction and lower self-
reported support from 
spouse or significant other 
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American 
Medical 
Association 

chairpersons based on 
the mailing list of the 
2009 to 2010 directory 
of the American Medical 
Association within 
Graduate Medical 
Education 

Number of participants 
recruited: 117 

Number of participants 
evaluated: 102 

Age, gender, years as 
chairperson, weekly 
hours worked, 
department size, 
institutional support 
group, efficacy, 
effectiveness, job 
satisfaction, impact of 
stress on chairperson, 
faculty retention issues, 
budgeting deficits in 
department, high 
likelihood to step down 
within 2 years, family 
support 

faculty, division chiefs, residents 
and fellows, weekly work hours, 
percentage of time spent on 
patient care, administrative 
duties, research, support group 
for chairperson at his or her 
medical school); work stressor-
related variables consisting of 
current job satisfaction 
(currently, 1 year later, 5 years 
later), satisfaction with balance 
between professional and 
personal lives, self-efficacy 
regarding career, effectiveness 
as chairperson; support from 
spouse or significant other and 
family (based on items including 
frequency of disagreement with 
them over time spent on work, 
frequency of encouragement 
from them to take advantage of 
career opportunities) 

survey for the 3 
components of 
depersonalization, 
emotional 
exhaustion, and 
personal 
accomplishment. 
Burnout was 
calculated with 
proportional 
scoring, based on 
which high burnout 
risk was defined as 
high emotional 
exhaustion (score 
above 26) and 
high 
depersonalization 
(score above 12) 
and low personal 
accomplishment 
(score of 0 to 31), 
and moderate 
burnout risk was 
defined as when at 
least 2 criteria for 
high burnout risk 
were met. 

both independently 
predicted burnout. 

De Oliveira, 
201117  
Concurrent 

Academic 
anesthesiology 
department 

Physicians 

Directors of 
anesthesiology 
residency programs 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 100 

Multivariate Chi-square 
and Mann-Whitney U 
tests to compare high 
vs. low to moderate-high 
risk of burnout, Kruskal 
Wallis H test to compare 
MBI subscale scores, 
and binary logistic 
regression for high vs. 
low to moderate-high 
burnout with stepwise 
backward elimination 

Age, gender, years on job as 
program director, weekly work 
hours, number of residents in 
program, compliance, support 
from family or significant others, 
efficacy, stressors with possible 
impact on job in past year and 
stressors' impact, current job 
satisfaction (currently, 1 year 
later, 5 years later,  self-efficacy,  
also satisfaction with balance of 
professional and personal lives), 
family/other support likelihood to 
resign from job within the next 1-

Burnout was 
measured with a 
shortened, 12-
question MBI-HSS. 
Proportional 
scoring was used 
to define burnout 
syndrome as high 
emotional 
exhaustion (score 
above 26), high 
depersonalization 
(score at least 10), 
and low personal 

High burnout risk was 
significantly associated 
with higher likelihood of 
lower job satisfaction and 
higher likelihood of 
stepping down within the 
coming two years. Issues 
with compliance, self-
assessed effectiveness, 
family or other support, 
perceived impact of stress 
- especially regarding 
administrative duties for 
compliance - and current 
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Controlled variables 
unclear 

2 years, perceived control over 
career, effectiveness in job 
position 

accomplishment 
(score under 32) 

job satisfaction predicted 
high burnout, and this 
logistic regression model 
had a sensitivity of 0.55 
(95% CI of 0.34 to 0.74) 
and specificity of 0.99 
(95% CI of 0.92 to 1.0). 

Del Carmen, 
201918  
Prospective 

Academic 
medical practice 

Physicians 

Physicians at a large 
academic medical 
practice 

Number of participants 
recruited: 1,850 (2014), 
2,031 (2017) 

Number of participants 
evaluated: 1,774 (2014), 
1,882 (2017) 

Multivariate Chi-square 
test, t test, multivariable 
regression 

Demographic variables 
(gender, race, time 
since training, specialty) 

Demographic variables (gender, 
race, time since training, 
specialty), career misfit, 
satisfaction (relationship with 
colleagues, quality of care, 
workflow, call and coverage 
schedule, time and resources for 
continuing medical education, 
opportunity to consult with peers, 
control over schedule, 
opportunity to impact decision 
making, workload), agreement 
with (having a trusted advisor, 
having sufficient administrative 
support, administrative duty 
affecting ability to provide care), 
time spent on administrative duty 

Burnout was 
measured with the 
MBI for the 3 
subscales of 
exhaustion, 
cynicism, and 
professional 
efficacy. High 
scores were 
defined as 3.0 or 
above in 
exhaustion, 2.0 or 
above on cynicism, 
and 4.0 or above 
in professional 
efficacy. Burnout 
was defined as a 
dichotomous 
variable of 1 for a 
high score on 2 of 
the 3 burnout 
subscales or 0 
otherwise. 

Early-career physicians 
(10 years since training) 
were more susceptible to 
burnout (OR = 1.36, 95% 
CI = 1.05-1.77) and late-
career physicians (>30 
years since training) were 
less vulnerable (OR = 
0.59, 95% CI = 0.40-0.88) 
to burnout than mid-career 
physicians (11-20 years 
since training). 

Doolittle, 202019  
Concurrent 

American 
College of 
Physicians, 
Connecticut 
Chapter and 
upstate New 
York's Hudson 
Valley Region 

Physicians 

Attending internal 
medicine physicians 
recruited through 
convenience sampling 

Number of participants 
recruited: 1,021 

Number of participants 
evaluated: 337 

Multivariate  

Demographic 
characteristics 

Demographic characteristics 
(age, sex, income, marriage 
status, practice years, children, 
practice setting), coping 
strategies (measured with the 
COPE Inventory), resilience 
(measured with the Grit Scale), 
religious involvement (measured 
with the Duke University Religion 
Index), exercise (measured with 
the Rapid Assessment of 

Burnout was 
measured using 
the Professional 
Quality Life Scale 
(ProQol) and 
defined as high for 
a score above 25 
on the burnout 
domain of the 
scale. 

There were significant 
correlations (p < 0.0001) 
between grit (or resilience, 
-0.29), institutional support 
(-0.35), friendship (-0.25), 
exercise, and coping 
strategies (positive coping 
strategies: acceptance -
0.19, active coping -0.43, 
positive reframing -0.18, 
strategy planning -0.21; 
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Physical Activity), institutional 
support (a non-validated Likert 
scale instrument) and friendship 
(measured with a non-validated 
Likert instrument) 

negative coping 
strategies: denial 0.30, 
disengagement 0.58, self-
blame 0.38, substance 
abuse 0.12, venting 0.12) 
with burnout, accounting 
for 55% of the variation of 
burnout. 

Dyrbye, 201120  
Concurrent 

Department of 
Medicine Mayo 
Clinic 

Physicians 

Faculty physicians, 
specifically, academic 
general internists and 
subspecialty internists 

Number of participants 
recruited: 566 

Number of participants 
evaluated: 465 

Multivariate  

Controlled variables 
unclear 

Demographic variables (sex, 
number of weeks of hospital 
service, number of weeks of 
consult service, overnight duty in 
house, and number of times of 
being called in to the hospital in 
the previous year), work 
characteristics (mean weekly 
work hours, inpatient roles 
(hospital duties in past year, 
number of weeks of inpatient 
service), procedural roles 
(procedural duties after hours, 
number of nights per year of 
being called in to perform 
procedures after hours, 
overnight duty in house), work or 
home conflict (conflict between 
work and personal duties in the 
past 3 weeks, how the last 
conflict was resolved) 

Two questions 
corresponding to 
the 2 components 
of the MBI, 
specifically, feeling 
burned out from 
work at least 
weekly for 
emotional 
exhaustion and 
callousness 
towards people 
since taking on the 
job for 
depersonalization 

Weekly work hours (1.02 
OR, 95% CI 1.00-1.03), 
conflicts at work or home 
within the last 3 weeks 
(2.09 OR, 95% CI 1.10-
3.97), and resolution of 
the conflict at work or 
home in favor of work 
(1.88 OR, 95% CI 1.13-
3.12) were associated with 
burnout. 

Dyrbye, 201321  
Concurrent 

All specialty 
disciplines 

Physicians 

Physicians with all 
specialty disciplines 

Number of participants 
recruited: 27,276 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-square 
test, and forward-
stepping logistic model 
with backwards stepping 

Gender and other 
personal and 
professional variables 
were controlled for in 
the logistic regression. 

Demographic factors (age, 
gender, children, marital status), 
weekly hours worked, overnight 
call frequency, specialty 
discipline (primary care, surgery, 
medicine, pediatrics), number of 
years in practice past residency 
and fellowship (early, middle, 
late career stage), primary 
practice setting (private, 
academic medical, veterans, 
military) , work-home conflicts 

Burnout was 
measured with the 
3 MBI subscales of 
emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
Burnout was 
defined as high 
emotional 
exhaustion (score 

Burnout was more likely 
among middle career than 
among early or late career 
physicians, even when 
analyzed by gender. 
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(between clinical or 
administrative work and personal 
duties in past 3 weeks, 
resolution in favor of 
work/personal/both duties), 
career satisfaction (with career, 
specialty, work-life balance, 
intent to decrease clinical work 
hours, intent to leave current 
practice, recommendation of 
medicine as career option to 
children if any), career stage 
(early , middle, late) 

of 27 or higher) or 
high 
depersonalization 
(score of 10 or 
higher). Being 
retired or not 
practicing was 
independently 
associated with 
burnout (OR =  
1.93, 95% CI = 
1.03-3.59). 

Dyrbye, 201822  
Prospective 

US medical 
schools 

Physicians 

Second-year medical 
resident physicians 
identified from a 
stratified random sample 
of 49 US medical 
schools 

Number of participants 
recruited: 5,823 

Number of participants 
evaluated: 3,588 

Multivariate Intraclass 
correlation tests, fixed-
effects logistic 
regression with robust 
standard errors and 
adjusted by school 
clustering 

Demographic variables 
(age, gender, race, 
marital status, parental 
status, born in US, 
household income in 
residency), educational 
debt, score on US 
Medical Licensing 
Examination Step 1, 
anxiety, empathy, social 
support in year 4 of 
medical school 

Clinical specialty, demographic 
variables (sex, race), debt in 
education, score on US Medical 
Licensing Examination Step 1, 
anxiety, empathy, social support 
in medical school 

Burnout was 
measured with 2 
single-item 
measures modified 
from the MBI 

Urology, neurology, 
emergency medicine, 
ophthalmology, and 
general surgery training 
were associated with 
higher relative risk 
(ranging from 1.23 to 1.48) 
of burnout in year 2 of 
residency as compared to 
internal medicine training. 
Dermatology training was 
associated with lower 
relative risk (RR = 0.60, 
95% CI = 0.39-0.88) of 
burnout. Female gender 
(RR = 1.19, 95% CI = 
1.09-1.29) and higher 
anxiety in year 4 of 
medical school (RR = 1.08 
per increase of 1 point, 
95% CI = 1.06-1.10, RD = 
1.7% per increase of 1 
point, 95% CI = 1.5-1.9%) 
were associated with 
higher risk of burnout. 
Higher empathy in year 4 
of medical school (RR = 
0.99 per increase of 1 
point, 95% CI = 0.99-1.00, 
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RD = -0.5% per increase 
of 1 point, 95% CI = -0.5 
to -0.2%) was associated 
with a lower risk of 
burnout in residency. 

Dyrbye, 202023  
Concurrent 

Redi-data 
database 

Physician 
assistants,Mixed sample 
(different types) 

Physician assistants and 
a probability-based 
sample of other workers 
who were not physician 
assistants or physicians 

Number of participants 
recruited: 2,031 

Number of participants 
evaluated: 600 

Multivariate  

(For PAs only) age, 
gender, relationship 
status, parent status, 
hours worked in the past 
week, years as a PA, 
practice setting, 
specialty, years in 
specialty area, 
satisfaction with work-
life integration, 
satisfaction with work 
autonomy, satisfaction 
with collaborating 
physician, satisfaction 
with control over 
workload; (for PAs and 
other workers) age, 
gender, relationship 
status, hours worked 
per week, satisfaction 
with work-life integration 

(For PAs only) parent status, 
practice characteristics (medical 
and surgical inpatient, intensive 
care, operating or recovery 
room, obstetrics, ambulatory or 
outpatient clinic, hospice, home 
health, nonclinical (e.g., 
management), public health), 
specialty, satisfaction with work 
autonomy, satisfaction with 
collaborating physicians, 
satisfaction with workload 
control; (for PAs and other 
workers) demographic variables 
(age, gender, relationship 
status), number of hours worked, 
satisfaction with work-life 
integration 

Burnout was 
defined with the 
MBI, based on two 
items of emotional 
exhaustion (feeling 
burned out from 
work) and 
depersonalization 
(becoming more 
callous towards 
other people since 
starting the job), 
and defined as a 
frequency of at 
least once a week 
for either item. 

In the study of PAs only, 
the prevalence of burnout 
differed across specialties, 
with those in emergency 
medicine having higher 
risk (overall P value .006, 
referent: primary care; 
emergency medicine OR 
2.73, 95% CI 1.30-5.75; 
other direct care specialty 
OR 1.69, 95% CI 0.76-
3.77; other/unknown work 
area OR 0.96, 95% CI 
0.53-1.73; pediatric or 
internal medicine 
subspecialty OR 0.51, 
95% CI 0.22-1.19; surgical 
area OR 0.88, 95% CI 
0.48-1.63; Table  3).  PAs 
with children were less 
likely to have burnout than 
those without (OR  0.38,  
95%  CI  0.21-0.66, P < 
.001). PAs who who were 
not satisfied with work-life  
integration were more 
likely to have burnout (OR 
2.92, 95% CI 1.85-4.60, P 
< .001) than those who 
were neutral or not 
satisfied with workload 
control (OR 4.21, 95% CI 
2.67-6.63, P < .001).   
In the pooled analysis of 
PAs and other US 
workers, older age was 
associated with lower 
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odds of burnout (for every 
year increase in age, OR 
0.99, 95% CI 0.98-0.99, P 
< .001). Gender and 
relationship status were 
also associated with 
burnout, with women (OR 
1.23, 95% CI 1.09-1.39, P 
= .001) and single people 
at higher risk (overall P 
value .002, refer-ent 
married; partnered OR 
1.09, 95% CI 0.81-1.45; 
single OR 1.31, 95% CI 
1.14-1.50; and widowed 
OR 1.19, 95% CI 0.75-
1.89). Being neutral or not 
satisfied with work-life 
integration also predicted 
burnout (OR 2.86, 95% CI 
2.52-3.24, P < .001). PAs 
were more likely to have 
burnout (OR 1.38, 95% CI 
1.13-1.69, P = .002) than 
other workers. 
In multivariate analysis, 
working in emergency 
medicine and 
dissatisfaction with control 
of workload and work-life 
integration were 
independently associated 
with having higher odds of 
burnout. PAs were more 
likely to have burnout than 
other workers but did not 
have greater struggles 
with work-life integration. 

Elmariah, 201724  
Prospective 

Physicians 

Internal medicine 
residents 

Multivariate Analysis of 
variance, post hoc 
Tukey analysis,  and 

Postgraduate year level, most 
recent rotation, duration on most 
recent rotation, inpatient vs 

Burnout was 
measured with an 
abbreviated MBI 
and burnout 

Residency program, 
postgraduate level, 
specific rotations, and 
rotation type were 
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Duke University 
Medical Center 

Number of participants 
recruited: 3,936 

Number of participants 
evaluated: 944 

fixed effects and mixed 
effects models 

Controlled variables 
unclear 

outpatient rotations, type of work 
schedule, season of the year 

severity was 
defined as the 
average of the 5 
survey questions. 

significantly associated 
with burnout. 
Postgraduate year 2 
residents  had significantly  
more  burnout, started the 
year with greater burnout 
than their counterparts, 
and spiked in burnout at 
the end of the year. 
Interns peaked in burnout 
in the middle of the 
academic  year,  then 
recovered  after winter 
holidays.  Postgraduate 
year 3-5 residents 
generally had less burnout 
throughout the year.  
Categorical residents had 
significantly more burnout 
than preliminary/combined 
program residents. 
Inpatient rotation residents 
had significantly higher 
burnout than outpatient 
rotation residents 
(difference in means  
0.73).  After excluding 
consult rotations, inpatient 
rotation resident burnout 
increased by 0.11. Among 
inpatient rotations, 
residents on general 
medicine rotations, 
including night float, had 
significantly more burnout. 
Among specific rotations, 
night float rotation 
residents had the greatest 
burnout (3.84 vs.  other 
inpatient rotations) and 
elective rotation residents 
had the least burnout. 
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Inpatient rotation residents 
had significantly higher 
burnout severity than 
outpatient or consultation 
rotation residents (3.1 vs 
2.2 vs 2.2), and night float 
rotations had the highest 
burnout severity (3.8). 

Elmore, 201625  
Concurrent 

General surgery 
training program 

Physicians 

All general surgery 
residents who were 
enrolled in a general 
surgery training program 
accredited by the 
Accreditation Council for 
Graduate Medical 
Education 

Number of participants 
recruited: 753 

Number of participants 
evaluated: 665 

Multivariate Chi-square 
tests, one-way analysis 
of variance, multivariate 
logistic regression, and 
multinomial logistic 
regression 

Relationship status, 
having children, 
program type, program 
location, and age were 
not associated with 
burnout in univariate 
analysis. 

Sociodemographic variables 
(age, gender, marital status, 
family size), educational and 
professional variables (clinical 
year, research and further 
degrees, training interruptions 
and career goals, considerations 
of dropping out, choice of 
general surgery residency, 
training program geographic 
region, program type, structured 
mentoring program, average 
work hours) 

Burnout was 
measured with the 
BMI for emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment.  
Burnout was 
defined as scores 
in the highest 
tertile of emotional 
exhaustion (27 or 
greater), the 
highest tertile of 
depersonalization 
(10 or greater), or 
the lowest tertile of 
personal 
accomplishment 
(34 or greater). 

Age, female gender, 
absence of a structured 
mentoring program, and 
longer work hours were 
more likely to meet the 
criterion for burnout. Chief 
residency position and 
plans for academic 
careers were less likely to 
meet the criterion for 
burnout. In multinomial 
logistic regression, longer 
work hours met criterion 
for burnout on 2 subscales 
as compared to 1 
subscale (odds ratio 
1.043, 95% CI 1.013–
1.074). No variables were 
independently associated 
with burnout on all three 
MBI scales as compared 
with either 1 or 2 MBI 
scales. 

Fargen, 201926  
Concurrent 

Neuro-
interventional 
physician 
societies 

Physicians 

Neuro-interventional 
physicians 

Number of participants 
recruited: 557 

Number of participants 
evaluated: 320 

Multivariate Pearson 
correlation, Kendall's 
tau rank correlation, chi-
square test, stepwise 
multiple logistic 
regression 

Number of hospitals 
covered, practice 
setting, feeling of 
underappreciation by 

Training background, practice 
setting, years of independent 
practice, neurointerventional call 
frequency, presence of a senior 
partner to help with decision-
making, number of hospitals 
covered on call, professional 
satisfaction (life happiness, 
career choice happiness (work 
duties affecting personal/family 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion 
(composite score 
of 27 or above) 
and/or high 
depersonalization 

The feeling of 
underappreciation by 
hospital leadership (OR = 
3.71) and covering more 
than one hospital on call 
(OR=1.96) were strongly 
associated with burnout in 
multiple logistic 
regression. Extra 
compensation for a call 
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hospital or department 
leadership, and extra 
payment for 
neurointerventional call 
were the predictor 
variables used in the 
final logistic regression 
model. 

lives, feeling underappreciated 
by leadership of hospital or 
department, consideration of 
quitting career), compensation 
(inadequate compensation for 
work, additional payment for 
neurointerventional calls), 
workload (mechanical 
thrombectomy and ruptured and 
unruptured aneurysm treatment 
procedures expected next year) 

(composite score 
of 10 or above). 

was an independent 
negative predictor for 
burnout (OR= 0.70). 

Firulescu, 2019 
Firulescu, 202027 

28  
Concurrent 

Teaching 
hospital 

Physicians 

Medical residents 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 62 

Multivariate Hierarchical 
multiple regression 

Depression, anxiety, 
personal bullying, 
interpersonal rejection 
sensitivity, perceived 
stress scale 

Depression, anxiety, workplace 
bullying, personal bullying, 
interpersonal rejection 
sensitivity, perceived stress 
scale, trait forgiveness, anxiety, 
depression 

Work burnout was 
measured with the 
MBI. 

Anxiety and trait 
forgiveness significantly 
predicted work burnout, 
contributing to 10.4% and 
17.5% of work burnout 
variance, respectively. 

Gabbe, 200229  
Concurrent 

Obstetrics and 
gynecology 
academic 
departments 

Physicians 

Chairs of obstetrics and 
gynecology academic 
departments in the U.S. 
and Puerto Rico, based 
on 2000-2001 directory 
of American Medical 
Education in the 
Association of American 
Medical Colleges and 
membership of Council 
of University Chairs of 
Obstetrics a 

Number of participants 
recruited: 131 

Number of participants 
evaluated: 119 

Multivariate Chi-square 
tests and t tests or 
ANOVA, Student-
Newmann-Keuls post-
hoc comparisons, Fisher 
exact tests, and logistic 
regression with 
significant covariates 

The impact of current 
problems on the chair, 
the balance between 
personal and 
professional lives, and 
support from a spouse 
or partner were adjusted 
for in the logistic 
regression of burnout on 
self-efficacy. 

Demographic variables (duration 
of service as chair; department 
size; weekly hours worked; time 
spent on administration, caring 
for patients, teaching, research); 
potential stressors (budget 
deficits of hospital, budget 
deficits of departments, billing 
audits for Medicare and 
Medicaid, loss of important 
faculty, disputes of union, 
dismissal of staff, dismissal of 
faculty or resident, malpractice 
defendant, dispute with dean, 
dispute regarding tenure or 
promotion, dispute regarding 
credentialing - identified from a 
list of 15 potential stressors), job 
satisfaction (currently, 1 year 
ago, 5 years ago), likelihood of 
stepping down as chair in the 
coming 1-2 years, satisfaction 
with balance of personal and 

Burnout was 
measured as the 3 
subscales of the 
MBI, namely, 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
High burnout was 
defined as high 
emotional 
exhaustion (), high 
depersonalization 
(), and low 
personal 
accomplishment (). 
Low burnout was 
defined as high 
personal 
accomplishment (), 
low emotional 
exhaustion (), and 

(Revised) high burnout 
was associated with 
significantly less time 
having been a chair as 
compared with low 
burnout. High burnout was 
associated with 
significantly younger age 
than for moderate or low 
burnout. Low burnout was 
associated with being less 
affected by stressors and 
being more satisfied with 
balance between personal 
and professional lives than 
for moderate or high 
burnout. High burnout was 
associated with lower self-
reported effectiveness as 
chair than for moderate or 
low burnout. Burnout was 
inversely associated with 
self-efficacy. High burnout 
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professional life, stress coping 
methods, presence of chair 
support group at institution; 
professional life self-efficacy, 
effectiveness 

low 
depersonalization 
(). Stratifying 
further, low-
moderate burnout 
was defined as low 
scores on 1 or 2 
subscales.  
Moderate-
moderate  burnout 
was defined as 
moderate scores 
on all 3 subscale 
or else a high 
score on 1 
subscale, a 
moderate score on  
another,  and a low 
score on  the  third.  
High-moderate 
burnout was 
defined as high 
scores on 2 
subscales or high 
on 1 subscale and 
moderate on 2 
others. Upon 
revision, burnout 
was stratified as 
low burnout 
(original low 
burnout and low-
moderate burnout), 
moderate burnout 
(original moderate-
moderate burnout), 
and high-burnout 
(original high 
burnout and 
original high-
moderate burnout). 

was associated with 
significantly lower support 
from a spouse or partner 
than for moderate or low 
burnout. Meanwhile, when 
adjusting for impact of 
current problems on the 
chair, the balance 
between personal and 
professional lives, and 
support from a spouse or 
partner, high burnout 
given low self-efficacy had 
an odds ratio of 3.5 (1.0-
212.4) as compared to 
given high self-efficacy. 
High burnout given low 
support from a spouse or 
partner had an odds ratio 
of 7.5 (2.3-24.1) as 
compared with given high 
support from a spouse or 
partner. 
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Gardner, 201930  
Concurrent 

Rhode Island 
Department of 
Health 

Physicians 

Physicians who provide 
direct patient care with 
active Rhode Island 
licenses and addresses 
in Rhode Island or 
adjacent states 
(Connecticut or 
Massachusetts) 

Number of participants 
recruited: 4,197 

Number of participants 
evaluated: 1,792 

Multivariate Chi-square 
tests, multivariable 
logistic regression, 
sensitivity analyses 
including ordered logit 
sensitivity analysis 

Demographic 
characteristics (age, 
gender, practice setting, 
size of practice, type of 
provider, type of 
degree), other 
technology-related 
variables (use of EHRs 
improves 
communication with 
physicians and staff, 
EHRs improves patient 
care, use of EHRs 
improve clinical 
workflow, use of EHRs 
improves job 
satisfaction) 

Stress related to use of health 
information techonlogy (EHRs 
adding to daily frustration, 
enough time for documentation, 
amount of time spent on EHRs 
at home) 

Burnout was 
measured using a 
single 5-point item 
from the Mini Z 
instrument from 
the Physician Work 
Life Study for 
measuring 
symptoms of 
burnout 

Poor/marginal time for 
documentation was 
associated with higher 
burnout risk (OR = 2.8, 
95% CI = 2.0–4.1), 
moderately high/excessive 
time spent on EHRs at 
home (OR = 1.9, 95% CI = 
1.4–2.8), and EHRs 
adding to daily frustration 
(OR = 2.4, 95% CI = 1.6–
3.7) were associated with 
higher burnout risk 

Gleason, 202031  
Concurrent 

Large academic 
surgery program 

Physicians 

General surgery 
residents 

Number of participants 
recruited: 69 

Number of participants 
evaluated: 60 

Multivariate  

Controlled variables 
unclear 

Emotional intelligence 
(measured using the Trait 
Emotional Intelligence 
Questionnaire Short Form for 
overall score and components of 
well-being, self-control, 
emotionality, and sociability), 
disruptive behaviors (measured 
using the Association of 
American Medical Colleges 
Graduation Questionnaire for 
public humiliation, credit for work 
taken by others, assignment of 
work for punishment, physical 
abuse, threats to career, gender-
based discrimination, racial 
discrimination, or discrimination 
based on sexual orientation in 

Burnout was 
measured using 
the MBI and 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) or 
high 
depersonalization 
(score of 10 or 
higher). Burnout 
was defined as an 
element of 
compassion 
fatigue due to 
hopelessness or 
difficulties when 
dealing with work. 

Residents with burnout 
had lower emotional 
intelligence (5.64 vs. 5.18, 
P=0.0021) as well as 
lower emotionality (5.14 
vs. 5.65, P=0.0165) and 
lower well-being  (5.58 vs. 
6.1, P=0.0037) than those 
without burnout. Residents 
who experienced 
disruptive behavior at 
work were more likely to 
be at high risk for burnout 
than those who did not 
(68.2% vs. 31.8%, 
P=0.0103). Residents with 
high burnout scores had 
lower perceptions of job 
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the past 6 months), perceptions 
of job resources (measured 
using the Job Demands-
Resources Scale resources 
subscale for autonomy, social 
support, meaningful feedback, 
professional development 
opportunities) 

resources  (19 vs. 26, 
P=0.0038) as well as 
lower perceptions of 
meaningful feedback (2 
vs. 3, P=0.0004) and 
professional development 
(3 vs. 3.5, P=0.0082). 

Glover-Stief, 
202032  
Concurrent 

Facebook page 
for nurse 
practitioners 

Nurse practitioners 

Nurse practitioners 
currently in practice 
recruited from a nurse 
practitioner Facebook 
page 

Number of participants 
recruited: 238 

Number of participants 
evaluated: 208 

Multivariate  

Controlled variables 
unclear 

Potential protective factors of 
practice state levels (in full, 
restricted, reduced), education 
level, practice specialty, 
mindfulness practice (meditative 
practice), social support (feelings 
of support from family and 
friends, coworkers, work direct 
management, work 
administration), physical activity 
(aerobic activity) 

Burnout was one 
of the 3 
components 
(compassion 
satisfaction, 
burnout, secondary 
traumatic stress) 
measured by the 
Professional 
Quality of Life 
Scale (ProQOL). 
Burnout was 
defined as n 
element of 
compassion 
fatigue due to 
hopelessness or 
difficulties when 
dealing with work. 

There was a significant 
association between 
burnout and engaging in 
meditative practices (p= 
0.042, Cramer V = 0.219). 
Participants who engaged 
in meditative practices at 
least three times a week 
had lower rates of burnout 
(14 [46.7%], 12 [70.6%], 
23 [63.9%]). Burnout was 
correlated with support 
from family and friends 
(p<.001, Cram ́er V = 
0.37), support from 
coworkers (p< 0.001, 
Cramer V = 0.44), support 
from work direct 
management (p<0.001, 
Cramer V=0.339), and 
support from work 
administration (p< 0.001, 
Cramer V = 0.348). 
Support from family and 
friends was significantly 
associated with burnout 
and had a large effect 
size, with 42 (68.9%) of 
participants having lower 
burnout rates and 45 
(57.0%) having support on 
most or all days. 
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Goldberg, 199633  
Concurrent 

American 
College of 
Emergency 
Physicians 

Physicians 

Physician registrants at 
the Annual Scientific 
Assemblies of the 
American College of 
Emergency Physicians 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 1,272 

Multivariate Chi-square 
test, stepwise logistic 
regression 

Controlled variables 
unclear 

Gender, marital status, age, 
board certification, group 
membership, number of shifts 
per month, number of night shifts 
per month, years in practice, will 
practice emergency medicine in 
5 years, will practice emergency 
medicine in 10 years, would 
advise friend to pursue 
emergency medicine, practice 
clinical emergency medicine, 
sought therapy, residency year, 
number of cigarette packs 
smoked, alcohol consumption 
more than once a week, trouble 
sleeping at night, trouble staying 
asleep, self-assessed burnout, 
frequency of exercise, minutes 
of exercise per session, 
subspecialty satisfaction, 
ancillary service satisfaction, 
career satisfaction, income 
satisfaction, body weight, body 
fat, job involvement, systolic 
blood pressure, diastolic blood 
pressure, serum cholesterol 
level, productivity level 

Burnout was 
measured with the 
MBI and burnout 
raw scores were 
converted to 8 
phases, with low 
degree for phases 
I-III, moderate 
degree for phases 
IV-V, and high 
degree for phases 
VI-VIII. 

Self-recognition of 
burnout, lack of job 
involvement, negative self-
assessment of 
productivity, career 
dissatisfaction, sleep 
disturbances, more shifts 
per month, specialty 
service dissatisfaction, 
intent to leave practice 
within 10 years, greater 
alcohol consumption, and 
lower levels of exercise 
were significantly 
correlated with burnout. 

Green-McKenzie, 
202034  
Concurrent 

American 
College of 
Occupational and 
Environmental 
database 

Physicians 

Active members of 
American College of 
Occupational and 
Environmental with an 
MD or DO degree and 
practicing medicine in 
continental US or in 
Alaska, Hawaii, or 
Puerto Rico 

Number of participants 
recruited: 2,398 

Number of participants 
evaluated: 481 

Multivariate  

Demographic variables 
(unspecified which), 
social support factors 
(having someone to tell 
private worries and 
fears to, being able to 
relax and have fun 
outside work, being 
happy with financial 
resources, feeling life 
relationships are filled 
with love) 

Gender, age, patient care hours; 
practice setting 
(government/military, private 
medical center group, employed 
occupational medicine, 
hospital/medical center group, 
academic (non-resident), 
corporate medicine, other 
practice type, self-employed, 
consultant); social support 
factors (having someone to tell 
private worries and fears to, 
being able to relax and have fun 
outside work, being happy with 
financial resources, having 

Burnout was 
measured using 
the MBI and 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) or 
high 
depersonalization 
(score of 10 or 
higher). 

Women, greater age and 
clinical patient hours were 
each associated with 
greater odds of burnout. 
Burnout was highest in 
government practice 
settings (48%), followed 
by private medical center 
groups (46%), employed 
occupational medicine 
(45%), and hospital or 
medical center groups 
(42%), and lowest in 
consulting (15%). As for 
social support, physicians 
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someone to help with chores if 
sick, drawing satisfaction from 
friends, feeling life relationships 
are filled with love, being 
satisfied with family relationship, 
having someone to help with 
suggestions for personal 
problems, finding someone to 
watch movies with, feeling goals 
and values are important in life) 

with burnout were 
significantly less likely to 
report having relationships 
that are are filled with 
love, having someone to 
help with chores if sick, or 
having someone to tell 
personal worries and fears 
to (p<.0001). They were 
also significantly less likely 
to report feeling that goals 
and values are important 
in their lives (p<.004). 
Physicians with burnout 
were significantly more 
likely to report being 
dissatisfied with family 
relationships, being 
unhappy with financial 
resources, and feeling 
goals and values were 
unimportant (p<.0001). 
Adjusting for 
demographics, the odds of 
burnout increased with 
younger age, not having 
someone to tell personal 
worries and fears to, being 
unable to relax and have 
fun outside work, being 
dissatisfied with financial 
resources and feeling life 
relationships were not 
filled with love. Common 
themes for sources of 
burnout were stress from 
personal health, having to 
take care of elderly 
parents, and having to 
maintain board 
certification credits. 
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Gribben, 201935  
Concurrent 

Pediatric critical 
care practices 

Physicians 

Pediatric critical care 
fellows and attending 
physicians 

Number of participants 
recruited: 1,705 

Number of participants 
evaluated: 609 

Multivariate Hierarchical 
linear regression, 
following preliminary 
tests for normality, 
linearity, 
multicollinearity, 
homescedasticity 

Gender 

Gender, compassion 
satisfaction, compassion fatigue, 
physical exhaustion, emotional 
depletion, distress (clinical 
situation, physical work 
environment, administrative 
issues, coworkers, health), 
coping with work stress (creative 
arts, socialization with 
family/friends, not talking about 
work-related issues), number of 
in-house calls per month, formal 
training (bereavement 
counseling, self-care), prepared 
for didactics on the day the 
survey was done, cared for 
critically ill child in past month, 
number of debriefing after 
patient death, number of 
debriefing after traumatic clinical 
event, palliative care 
involvement with care of critically 
ill patients, palliative care team 
involved during delivery of bad 
news, number of children in 
household, living alone 

Burnout was 
measured with a 
slightly modified 
version of the 66-
item CF and 
Satisfaction Self-
Test for Helpers 
(CFST) for the 3 
subscales of 
compassion 
fatigue, burnout, 
and compassion 
satisfaction. 

Compassion fatigue, 
distress  about 
administrative  issues  
and/or coworkers, 
preparing for didactics on 
the day the survey was 
done,  and feeling that 
self-care was not a priority 
were statistically 
significant predictors of 
burnout in the final 
hierarchical linear 
regression model, 
contributing to 66% of the 
total variance in burnout. 
Female gender, 
compassion satisfaction, 
and distress due to 
physical work environment 
were significant 
independent predictors of 
lower burnout.  Thus, the 
largest predictors of 
burnout were compassion 
fatigue and compassion 
satisfaction, with all other 
significant factors 
contributing another 6% of 
the variance in burnout 
after controlling for 
compassion fatigue and 
compassion satisfaction. 

Gribben, 201936  
Concurrent 

Accredited 
fellowship 
programs for 
Pediatric 
Emergency 
Medicine through 
the Accreditation 

Physicians 

Pediatric emergency 
medicine physicians 

Number of participants 
recruited: 1,716 

Number of participants 
evaluated: 518 

Multivariate  

Sex, race, household 
members, provider type, 
years as an attending, 
academic center, 
urban/rural 

Physical exhaustion, emotional 
depletion, distress, and 
coping/self-care 

Compassion 
fatigue score, 
burnout, and 
compassion 
satisfaction scales 
on the 
Compassion 
Fatigue and 
Satisfaction Self-

Compassion fatigue score, 
emotional depletion, and 
distress due to coworkers 
were each significant 
determinants of higher 
burnout. 
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Council for 
Graduate 
Medical 
Education 

Test for Helpers 
(CFST) 

Hamm, 202037  
Concurrent 

Large tertiary 
care center 

Physicians 

Millennial and 
Generation X residents 
and fellows, except for 
trainees in radiology and 
family practice, at a 
large tertiary care center 

Number of participants 
recruited: 930 

Number of participants 
evaluated: 588 

Multivariate  

Gender, race, post-
graduate year 

Generation affiliation (Millennial, 
Generation X), race, gender, 
post-graduate year 

Burnout was 
measured using 
the MBI and 
calculated as a 
burnout score and 
as the three 
subscales of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 

In the adjusted model, 
post-graduate year level 
was significantly 
associated with burnout 
rate (p= 0.001), with post-
graduate year 4+ trainees 
having lower burnout rate 
than post-graduate year 1 
trainees. 

Harris, 201838  
Concurrent 

Rhode Island 
Department of 
Health 

Nurse practitioners 

Advanced practice 
registered nurses 

Number of participants 
recruited: 1,197 

Number of participants 
evaluated: 371 

Multivariate Chi-square 
tests, Fisher's exact 
tests, multivariable 
logistic regression with 
some controlled 
variables 

Demographic variables 
(age, gender), practice 
characteristics (practice 
setting, practice size, 
use medical scribe), 
other EHR_related 
stress measures 

Electronic health record-related 
stress measures (contributes to 
daily frustration, enough time for 
documentation, time spent on 
electronic health records at 
home) which were adapted from 
the Mini z survey 

Burnout was 
measured with the 
10-item Mini z 
survey from the 
Physician Work 
Life Study for 
burnout symptoms. 

Insufficient time for 
documentation (aOR = 
3.72, 95% CI = 1.78–7.80) 
and EHR adding to daily 
frustration (AOR = 2.17, 
95% CI = 1.02–4.65) 
significantly predicted 
burnout in adjusted 
multivariate logistic 
regression. 

Hillhouse, 200039  
Prospective 

Southeastern 
internal medicine 
and residency 
programs 

Physicians 

1st-year to 4th-year 
resident physicians 

Number of participants 
recruited: 46 

Number of participants 
evaluated: 40 

Multivariate Moderated 
hierarchical regression 
analysis 

Gender, specialty, and 
citizenship were 
controlled for in the 
regression of work 
dissatisfaction and 
unprofessional patient 
relationship subscales 
onto predictors of 
perceived stress, 

Gender, perceived stress (based 
on total hours of work, hours on 
call, average nightly hours of 
sleep; patient, competency, time 
issues using a modified Simpson 
and Grant scale; and perceived 
stress using the Perceived 
Stress Scale) 

Burnout was 
measured using 
the 30-item Staff 
Burnout Scale for 
Health 
Professionals 
consisting of the 4 
subscales of work 
dissatisfaction, 
psychological and 
interpersonal 
tension, physical 

An examination of the 
association between time 
2 perceived stress and 
time 3 burnout showed 
that higher perceived 
stress and male gender 
significantly predicted both 
job burnout and patient 
burnout, contributing to 
31% of the variance of job 
burnout and 37% of the 
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specifically, hours 
worked, hours on call, 
and hours slept and 
resident stress scores. 

illness and 
distress, and 
unprofessional 
relationships with 
patients. Burnout 
was measured as 
a single outcome 
variable and 
consisted of two 
types, job-related 
burnout and 
patient-related 
burnout. Burnout 
was defined as a 
total score of 20 for 
no burnout and a 
total score of 140 
for severe burnout. 

variance of patient 
burnout. 

Hughes, 201940  
Retrospective 

Society for 
Maternal-Fetal 
Medicine 

Physicians 

All regular, associate, 
and affiliate members of 
the Society for Maternal-
Fetal Medicine who live 
in the United States with 
a working e-mail 
address 

Number of participants 
recruited: 1,220 

Number of participants 
evaluated: 564 

Multivariate  

Self-identified gender, 
years in practice, career 
stage, time spent 
charting after work 
hours, in-house call, 
marital status, number 
of children, exercising, 
and satisfaction with 
supervisor and career 

Demographics, Self-perception 
of burnout, less career 
satisfaction, after-work charting, 
fewer years in practice, and 
dissatisfaction with supervisor 

Burnout was 
defined as either 
high emotional 
exhaustion or high 
depersonalization 
or both using 
established cutoffs 

Factors associated with 
burnout included female 
gender, being 5 to 20 
years in practice, self-
perceived burnout, being 
somewhat or very 
dissatisfied with career or 
supervisor and charting for 
more than 4 hours per 
day. 

Hyman, 201741  
Concurrent 

American Society 
of 
Anesthesiologists 

Physicians 

Participants at webinar 
co-sponsored by 
American Society of 
Anesthesiologists and 
Anesthesiology journal, 
99% physicians 

Number of participants 
recruited: 221 

Multivariate Adjusted 
linear regression, 
residual diagnostics, 
parametric bootstrap 
method to assess 
statistical power 

Controlled variables 
unclear 

Physical health and mental 
health (measured with the SF-12 
subset of the Short-Form Health 
Survey SF-36),  social support 
and personal coping (measured 
with the Social Support and 
Personal Coping SSPC-25 
survey for work satisfaction, 
workload and work control, 
professional support, personal 
satisfaction), substance use for 

Burnout was 
measured with the 
full 22-item MBI. 
Burnout was 
operationalized as 
high on emotional 
exhaustion, and 
depersonalization 
and low on 
personal 
accomplishment. 

Male gender (adjusted 
regression coefficient = 
0.300, 95% CI = 0.032-
0.568, p=0.03), mental 
health (-0.047, -0.059-
0.035, p<0.01), and 
physical health (-0.025, -
0.039-0.010, p<0.01) were 
significantly associated 
with burnout total score. 
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Number of participants 
evaluated: 170 

tobacco and alcohol and 
cannabis (last year, in past 5 
years, and ever used), 
demographic variables (age, 
gender, job title, work area) 

Jackson, 201742  
Concurrent 

American 
Medical 
Association 

Physicians 

Surgical residents in the 
American Medical 
Association 

Number of participants 
recruited: 3,349 

Number of participants 
evaluated: 582 

Multivariate  

Controlled variables 
unclear 

Screening positive for PTSD, at 
risk for PTSD (both measured 
with the Primary Care PTSD 
Screen or PC-PTSD) 

Burnout was 
measured from a 
tool adapted from 
the MBI and 
scores were 
calculated for 
emotional 
exhaustion, 
depersonalization, 
and overall 
burnout. 
Professional 
burnout was 
defined as either 
high emotional 
exhaustion (high 
score) or high 
depersonalization 
(high score). 

Screening high-risk for 
professional burnout 
(p<0.001) was associated 
with a higher prevalence 
of screening positive for 
PTSD.  Even simply being 
“at risk” for PTSD was 
associated with high risk 
for professional burnout 
(p<0.001). 

Janko, 201943  
Concurrent 

All vascular 
surgeons in the 
US 

Physicians 

Vascular surgery 
trainees 

Number of participants 
recruited: 514 

Number of participants 
evaluated: 177 

Multivariate Chi-square 
tests, univariate and 
multivariate logistic 
regression 

Gender, mentor, social 
events sponsored by 
program, marital status, 
children, friends outside 
medicine, unhealthy 
alcohol use, 
resident/training status, 
educational events 
sponsored by program, 
final-year training, would 
choose vascular surgery 
again 

Perceived stress (measured with 
the Perceived Stress Scale for 
perception of stress), depression 
(measured with the Patient 
Health Questionnaire for 
Depression and Anxiety (PHQ-4) 
for frequency of symptoms of 
depression or anxiety), self-
efficacy (measured with the New 
General Self-Efficacy Scale), 
social support (measured with 
the short version of the Medical 
Outcomes Study Social Support 
Scale) 

Burnout was 
measured with the 
16-item Oldenberg 
Burnout Inventory 
for emotional 
exhaustion and 
depersonalization. 
Burnout was 
calculated as a 
total sum score. 

Greater depression (OR = 
1.6) and perceived stress 
(OR = 1.2) were  
associated with higher 
burnout, and lower 
perceived stress (OR = 
0.67) was associated with 
lower burnout in 
multivariate analysis. 
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Kamal, 201644  
Concurrent 

American 
Academy of 
Hospice and 
Palliative Medicin 

Mixed sample (different 
types) 

Clinician members of 
the American Academy 
of Hospice and Palliative 
Medicine, 68% 
physicians 

Number of participants 
recruited: 4,456 

Number of participants 
evaluated: 1,357 

Multivariate Spearman 
correlation tests, 
bootstrap multivariable 
stepwise logistic 
regression 

Marital status, children 
at home, colleagues in 
practice (3 or less 
versus four or more), 
physician versus 
nonphysician, weekly 
hours worked (greater 
than 50 versus less than 
50), and age (under 50 
versus over 50 years) 
were variables used in 
multivariable logistic 
regression. 

Marital status, children at home, 
colleagues in practice (3 or less 
versus four or more), physician 
versus nonphysician, weekly 
hours worked (greater than 50 
versus less than 50), age (under 
50 versus over 50 years) 

Burnout was 
measured with the 
MBI-HSS and was 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) or 
high 
depersonalization 
(score of 13 or 
higher) 

Working at least 50 hours 
per week (versus less 
than 50 hours per week, 
odds ratio point estimate = 
1.672, 95% confidence 
interval = 1.245 to 2.246). 
working with fewer 
colleagues (three or fewer 
versus four or more, OR 
1.657, 95% CI 1.253-
2.192), being younger 
(under 50 years of age 
versus 50 or above, OR = 
1.914, 95% CI = 1.454-
2.521), being a 
nonphysician (not MD nor 
DO, OR = 1.959, 95% CI 
= 1.439-2.665), and 
working on weekends 
often or all the time 
(versus other, OR = 1.648, 
95% CI = 1.240-2.188) 
were associated with 
burnout in multivariable 
logistic regression. 
Younger (under 50 years 
of age) nonphysicians who 
worked for over 50 hours 
a week, worked with fewer 
colleagues, and worked 
on weekends often 
exhibited the highest 
burnout risk. 

Kashani, 201545  
Concurrent 

Tertiary care 
academic 
medical center 

Physicians 

Critical care fellows at a 
tertiary care academic 
medical center 

Number of participants 
recruited: 58 

Number of participants 
evaluated: 21 

Multivariate ANOVA, t-
test, Wilcoxon rank-sum 
test, with Bonferroni 
adjustments 

Gender, age, fellowship 
type, fellowship stage, 
fellowship training year 

Gender, age, race, fellowship 
type, fellowship stage, fellowship 
training year, gratitude 
(measured with the Gratitude 
Questionnaire-Six Item Form  
(GQ-6)), life satisfaction 
(measured with the Satisfaction  
with  Life  Scale  (SWLS), 
happiness (measured with the 

Burnout was 
measured with an 
abbreviated MBI 
for emotional 
exhaustion and 
depersonalization. 

Asian fellows reported 
significantly lower burnout 
and graduating fellows 
reported significantly 
higher burnout than new 
and transitioning fellows. 

Page 67 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

were the variables for 
stratification. 

Subjective Happiness Scale 
(SHS)), and perceived stress 
(measured with the 14-item 
Perceived  Stress  Scale (PSS-
14). 

Kemper, 202046  
Kemper, 201847; 
Kempler, 201948 

Prospective 

Longitudinal 
Educational 
Assessment 
Research 
Network of the 
Association of 
Pediatric 
Program 
Directors, 
consisting of 34 
residency 
programs in 
2016, 43 in 2017, 
and 49 in 2018 

Physicians 

Residents in categorical 
or combined programs 
at sites of the 
Longitudinal Educational 
Assessment Research 
Network of the 
Association of Pediatric 
Program Directors 

Number of participants 
recruited: 9,653 

Number of participants 
evaluated: 6,058 

Multivariate  

Burnout in 2017, risk 
factors in 2018 

Demographic characteristics, 
program characteristics, 
personal qualities, experiences, 
support satisfaction, work-life 
balance, learning environment, 
mindfulness, self-compassion, 
stress 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion (score 
of 27 or above) 
and/or high 
depersonalization 
(score of 13 or 
above). 

Perceived stress (2016 
AOR 2.4 (1.9-2.9), 2017 
AOR 2.1 (1.7-2.5), 2018 
AOR 1.7 (1.4-2.0)), 
sleepiness (2016 AOR 1.2 
(1.1-1.4), 2017 AOR 1.3 
(1.15-1.5), 2018 AOR 1.3 
(1.2-1.5)), work-life 
balance dissatisfaction 
(2016 AOR 1.6 (1.1-2.3), 
2017 AOR 2.1 (1.5-2.8), 
2018 AOR 1.9 (1.4-2.5)), 
and recent medical error 
(2016 AOR 1.4 (1.02-2.0), 
2017 AOR 1.4 (1.1-1.9), 
2018 AOR 1.6 (1.2-2.2)) 
were significantly 
associated with a greater 
risk of burnout. Empathy 
(2016 AOR 0.67 (0.6-0.8), 
2017 AOR 0.7 (0.6-0.75), 
2018 AOR 0.7 (0.6-0.8)), 
self-compassion (2016 
AOR 0.8 (0.6-0.9), 2017 
AOR 0.8 (0.7-0.9), 2018 
AOR 0.7 (0.6-0.8)), quality 
of life (2016 AOR 0.7 (0.6-
0.9), 2017 AOR 0.8 (0.7-
0.99), 2018 AOR 0.7 (0.6-
0.9)), and confidence in 
providing compassionate 
care (2016 AOR 0.8 (0.7-
0.98), 2017 AOR 0.8 (0.7-
0.9), 2018 AOR 0.9 (0.8-
0.99)) were significantly 
associated with a lower 
risk of burnout (p < 0.05). 
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Controlling for burnout in 
2017 burnout and risk 
factors (such as recent 
error, sleepiness, rotation, 
time off) in 2018, quality of 
life in 2017 was 
associated with burnout in 
2018. After controlling for 
baseline burnout levels in 
linear mixed-model 
regression analyses, 
mindfulness in 2016 was 
protective for levels of 
stress and confidence in 
providing care in 2017. 
Self-compassion in 2016 
was protective for burnout, 
stress, and confidence in 
providing compassionate 
care in 2017. 

Kroth, 201949  
Concurrent 

Stanford Hospital 
and Clinics: 
University of New 
Mexico; and 
Centura Health 
Physician Group, 
Westminster, CO 

Mixture of physicians, 
PA's, NP's 

Physicians and 
advanced practice 
clinicians, including 

nurse practitioners and 
physician assistants 

Number of participants 
recruited: 640 

Number of participants 
evaluated: 282 

Multivariate  

Age, sex, race/ethnicity, 
clinician type, practice 
type, roles, patient panel 
complexity, intent to 
stay, time for personal 
and family life, workload 
control 

Work conditions, EHR design 
and use factors, and coping 
strategies 

Stress level with 4-
item validated 
measure and 
burnout with a 
single item from 
the Physician 
Worklife Study 
(score of 3 or more 
indicates burnout) 

Overall, EHR design and 
use factors accounted for 
12.5% of variance in 
measures of stress and 
6.8% of variance in 
measures of burnout. 
Work conditions, including 
EHR use and design 
factors, accounted for 
58.1% of variance in 
stress; key work 
conditions were office 
atmospheres  control of 
workload , and physical 
symptoms attributed to 
EHR use Work conditions 
accounted for 36.2% of 
variance in burnout, where 
challenges included chaos 
(adjusted odds ratio, 1.39; 
95% CI, 1.10-1.75; P = 
.006) and physical 
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symptoms perceived to be 
from EHR use (adjusted 
odds ratio, 2.01; 95% CI, 
1.48-2.74; P < .001). 
Coping strategies were 
associated with only 2.4% 
of the variability in stress 
and 1.7% of the variability 
in burnout. 

Kuerer, 200750  
Concurrent 

Society of 
Surgical 
Oncology 

Physicians 

Members of the Society 
of Surgical Oncology 

Number of participants 
recruited: 1,519 

Number of participants 
evaluated: 549 

Multivariate Cochran-
Armitage trend test, 
simple linear regression, 
stepwise logistic 
regression 

Controlled variables 
unclear 

Age, gender, having children, 
mental and physical quality of 
life (measured with the Medical 
Outcomes Study Short Form 
(SF-8)), current practice setting 
(private), years since training, 
hours worked per week, cases 
per week, nights on call per 
week, percentage of time 
devoted to research, depression 
(measured with the Primary 
Care Evaluation of Mental 
Disorders), alcohol use and 
dependence (measured with 
items from the Alcohol Use 
Disorders Identification Test), 
choice to be a physician again, 
choose to be a surgical 
oncologist again, 

Burnout was 
measured with the 
MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 

Burnout was more 
common among 
respondents age 50 years 
or younger (31% vs 22%; 
P = .029) and women 
(37% vs 26%;P = .031). 
Factors associated with a 
higher risk of burnout on 
multivariate analysis were 
devoting less than 25% of 
time to research, had 
lower physical QOL, and 
were age 50 years or 
younger. Burnout was 
associated with lower 
satisfaction with career 
choice. 

Kuhn, 200951  
Concurrent 

American 
College of 
Emergency 
Physicians 

Physicians 

American College of 
Emergency Physicians 
members with a mailing 
address and in active 
practice  of emergency 
medicine 

Number of participants 
recruited: 450 

Number of participants 
evaluated: 193 

Multivariate Chi-square 
tests, t-tests or Wilcoxon 
rank sum tests, 
multivariable logistic 
regression 

All predictor variables 
other than high anxiety 
due to concern for poor 
outcomes - satisfaction 
with autonomy in 
administrative work, 
autonomy in clinical 
work, resources 

Work-life satisfaction (with 
autonomy in administrative work, 
autonomy in clinical work, 
resources available, 
relationships at work, lifestyle 
satisfaction, challenges of 
practicing emergency medicine) 
from the Career Satisfaction 
Survey of Emergency Physicians 
instrument, demographic 
characteristics, reactions of 
uncertainty (anxiety due to 
uncertainty, concern regarding 

Career burnout 
was measured as 
a binary variable 
based on having 
any highest-
category score 
among the 3 
scales of the MBI 
of emotional 
exhaustion, 
depersonalization, 
and reduced 

No demographic variables 
significantly predicted 
burnout. Dissatisfaction 
with clinical autonomy, 
challenges in practicing 
emergency medicine, and 
lifestyle stress significantly 
predicted high burnout. 
Anxiety due to uncertainty 
and anxiety due to poor 
outcomes were associated 
with career burnout. High 
anxiety due to concern for 
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available, relationships 
at work, lifestyle 
satisfaction, challenges 
of practicing emergency 
medicine; demographic 
characteristics; anxiety 
due to uncertainty, 
reluctance in disclosing 
uncertainty to patients, 
reluctance in disclosing 
mistakes 

poor outcomes, reluctance in 
disclosing uncertainty to 
patients, reluctance in disclosing 
mistakes) based on the 
Physicians' Reactions to 
Uncertainty: Refining the 
Constructs and Scales measure 

personal 
accomplishment. 

poor outcomes most 
strongly predicted career 
burnout when all other 
predictor variables were 
controlled for. 

Lapinski, 201652  
Concurrent 

American 
College of 
Osteopathic 
Family 
Physicians 

Physicians 

Osteopathic medicine 
residents in family 
medicine whose email 
addressed were listed 
with the American 
College of Osteopathic 
Family Physicians 

Number of participants 
recruited: 1,700 

Number of participants 
evaluated: 316 

Multivariate  

Controlled variables 
unclear 

Non-modifiable factors (gender, 
age, sexual orientation, 
relationship status, depression), 
work environment (on-call 
schedule, night/weekend 
schedule, work schedule, 
sleeping habits), personal and 
professional life satisfaction 

Burnout was 
measured using 
the MBI and was 
defined as high 
emotional 
exhaustion or low 
personal 
accomplishment. 

Women were 1.8 times 
more likely than men to 
experience burnout (95% 
CI, 1.14-2.99; p=.01). 
Residents with higher 
depression levels were 
more likely to experience 
burnout than those not 
depressed (χ2(5, 
273)=64.17, p<.001). 

Levin, 201753  
Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurologists who were 
members of the 
American Academy of 
Neurology 

Number of participants 
recruited: 938 

Number of participants 
evaluated: 354 

Multivariate Chi-square 
test, Kruskal-Wallis test, 
and multivariable logistic 
regression 

Nuerologist trainees vs. 
practicing (resident and 
fellow) neurologists 

Personal characteristics (age, 
gender, geographic region, 
training year), professional 
characteristics and work/life 
balance (hours worked per 
week, percentage of time 
devoted to clinical practice, 
percentage of time devoted to 
research, percentage of time 
devoted to administrative work, 
percentage of time devoted to 
other activities, number of nights 
on call per week, median 
number of outpatients in clinic 
per week, median number of 
outpatients in clinic per week, 
median number of inpatients per 

Burnout was 
measured using 
the MBI and 
defined as high 
emotional 
exhaustion (score 
of 27 and higher) 
or high 
depersonalization 
(score of 10 and 
higher). 

Among residents, greater 
work-life balance 
satisfaction, greater 
meaning in work, and 
older age were associated 
with lower burnout risk. 
Among fellows, greater 
work-life balance 
satisfaction and effective 
support staff were 
associated with lower 
burnout risk. 
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day, median number of 
weekends round in hospital) 

Lindeman, 
201754  
Prospective 

Academic 
surgery 
programs 

Physicians 

All residents in general 
surgery at two academic 
surgery programs 

Number of participants 
recruited: 145 

Number of participants 
evaluated: 55 

Multivariate T-tests, 
analysis of variance, 
Spearman correlation 
tests, chi-square tests, 
Wilcoxon signed-rank 
test, statistical power 
analysis, multiple linear 
regression 

Controlled variables 
unclear 

Personality characteristics 
(extroverted, agreeable, 
conscientious, emotionally 
stable, open to new experiences, 
as measured with the Ten-Item 
Personality Inventory), emotional 
intelligence (well-being, self-
control, emotionality, sociability), 
as measured with the Trait 
Emotional Intelligence 
Questionnaire Short Form), work 
experiences (job autonomy, 
social support, work feedback, 
personal and professional 
development opportunities, as 
measured with the job demands 
and resources questionnaire), 
demographic variables (age, 
sex, postgraduate year, training 
program, clinical status) 

Burnout was 
measured as 2 of 
the components of 
the MBI, namely, 
emotional 
exhaustion and 
depersonalization. 
Burnout was 
defined by 
emotional 
exhaustion only, 
with scores of 27 
or greater for high 
burnout and scores 
of under 16 for low 
burnout. 

Emotional intelligence 
(well-being, self-control, 
emotionality, sociability) 
and work experiences (job 
autonomy, social support, 
work feedback, personal 
and professional 
development 
opportunities), and some 
personality characteristics 
(including agreeable, 
emotionally stable, 
conscientious) were 
significantly inversely 
correlated with burnout. 
Perceived positive work 
experiences were 
significantly inversely 
correlated with burnout, 
and perceived negative 
work experiences were 
significantly correlated 
with burnout, but 
perceived positive work 
experiences showed the 
stronger relationship with 
burnout. Total scores for 
emotional intelligence 
scores, total scores for 
positive work experience, 
and the personality 
characteristic of being 
agreeable all 
independently predicted 
lower burnout. Age and 
being female were also 
associated with higher 
rates of burnout. 
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Lu, 201555  
Concurrent 

University 
residency 
programs 

Physicians 

Attending physicians 
and post-graduate 2nd 
to 4th-year resident 
physicians in emergency 
medicine at 2 university 
programs 

Number of participants 
recruited: 155 

Number of participants 
evaluated: 77 

Multivariate Fischer's 
exact test, student's t 
test 

Controlled variables 
unclear 

Depression (measured with part 
of the Primary Care Evaluation 
of Mental Disorders Instrument), 
quality of life (self-reported 
overall quality of life in the past 
week), career satisfaction 
(choice to be a doctor again, if 
given chance to reconsider 
career choice) 

Burnout was 
measured with the 
MBI for the 3 
dimensions of 
depersonalization, 
emotional 
exhaustion, and 
low personal 
accomplishment. 
Burnout was 
dichotomized and 
defined as high 
depersonalization 
or high emotional 
exhaustion. 

Among emergency 
physicians, burnout was 
significantly associated 
with depression (38.6% vs 
12.1%) and less career 
satisfaction (77.3% vs 
97.0%). Emergency 
physicians with high 
burnout were significantly 
more likely to perform 
suboptimal care practices 
more often in the 6 
domains of early 
admission or discharge of 
patients, not discussing 
options or answering 
questions, ordering more 
tests, not treating pain, 
failing to communicate 
important handoffs, and 
not discussing plans with 
staff. 

Marchalik, 
201956  
Marchalik, 
201957 

Concurrent 

Urology resident 
training programs 

Physicians 

Urology residents 
enrolled in an academic 
urology residency 

training program 

Number of participants 
recruited: 1304 

Number of participants 
evaluated: 211 

Multivariate  

Gender, training level, 
work hours, and 
structured mentorship 
programs 

Regularly read for relaxation,  
time with family and friends, 
worked more than 80 hours, 
access to a structured 
mentorship program, access to 
mental health services 

Burnout is an 
occupational 
syndrome resulting 
from persistent 
work-related 
stress. 

Residents working >80 
hours vs 60-80 hours and 
<60 hours per week were 
more likely to exhibit 
burnout (77.6% vs 66.1% 
vs 47.1%, respectively, P 
= .044). Institutional 
factors such as structured 
mentorship programs (P = 
.019) and access to 
mental health services (P 
<.001) were associated 
with decreased burnout. 
On multivariable analysis, 
unavailable or difficult-to-
access mental health 
services were associated 
with increased odds of 
burnout 
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Martini, 200458  
Concurrent 

Wayne State 
University School 
of Medicine 

Physicians 

All residents and interns 
in dermatology, general 
surgery, internal 
medicine, family 
medicine, neurology, 
obstetrics/gynecology, 
ophthalmology, and 
psychiatry 

Number of participants 
recruited: 321 

Number of participants 
evaluated: 110 

Multivariate  

Controlled variables 
unclear 

Specialty, year of residency, 
hours worked, satisfaction with 
clinical faculty, family stress, 
marital status, children, 
relocation 

Percent of 
residents meeting 
burnout criteria on 
the MBI 

50% or residents met 
criteria for burnout. 
Residents in their first year 
had significantly higher 
rates of burnout (77.3%) 
even after controlling for 
program or working more 
than 80 hours per week. 
Burnout was also 
significantly higher among 
residents who were 
dissatisfied with their 
clinical faculty, unmarried, 
and experiencing a family-
related stress. 

McAbee, 201559  
Concurrent 

American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgeons 

Number of participants 
recruited: 3,247 

Number of participants 
evaluated: 783 

Multivariate Univariate 
analysis, forward 
multivariable logistic 
regression, subgroup 
analysis 

Gender, age, marital 
status, children, type of 
practice, academic or 
university affiliation, 
duration of practice 

Accusation of malpractice, 
academic affiliation, professional 
perceptions (uncertainty over 
future earnings/ health care 
reform, challenges at work, good 
work/life balance, enough time 
for personal development) 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhausation or 
high 
depersonalization. 

Accusation of malpractice 
(OR 1.6) and uncertainty 
over future 
earnings/health care 
reform (OR 1.96) 
significantly increased the 
odds of burnout, while 
work-life balance (OR = 
0.45), academic affiliation 
(OR = 0.69), challenges at 
work *OR = 0.60), and 
enough time for personal 
development (OR = 0.57) 
decreased the odds of 
burnout. 

McPhillips, 
200760  
Concurrent 

Association of 
Medical School 
Pediatric 
Department 
Chairs 

Physicians 

Former and current 
members of Association 
of Medical School 
Pediatric Department 
Chairs between 1993 
and 2005 

Number of participants 
recruited: 250 

Number of participants 
evaluated: 148 

Multivariate T-tests, chi-
square tests, Fisher 
exact test, Pearson 
correlation test, logicist 
regression, statistical 
power calculation 

Number of years as 
chair of medical school 
pediatric department, 
weekly hours typically 
worked at office, weekly 

Number of years as chair of 
medical school pediatric 
department, weekly hours 
typically worked at office, weekly 
hours worked away from 
office/home, weekly evenings at 
work events, annual weeks of 
vacation, annual weeks 
attending on inpatient service; 
workload, supportive-receptive 
work style, choice-independence 

Burnout was 
measured using 
the MBI-HSS for 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
depersonalization 

Number of years as 
medical school pediatric 
department chair (odds 
ratio = 0.9, 95% 
confidence interval = 0.80-
0.99), work exceeding 1 
night per week  (OR = 5.9, 
95% CI = 1.5-22.9), high 
workload (OR = 3.0, 95% 
CI = 1.3-6.7), and lack of a 
supportive work 
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hours worked away from 
office/home, weekly 
evenings at work 
events, annual weeks of 
vacation, annual weeks 
attending on inpatient 
service; workload, 
supportive-receptive 
work style, choice-
independence (as 
measured with an 
abbreviated Workplace 
Climate Questionnaire 
for workload, choice-
independence, and 
supportive-receptive 
subscales for workload) 

(as measured with an 
abbreviated Workplace Climate 
Questionnaire for workload, 
choice-independence, and 
supportive-receptive subscales 
for workload) 

or high emotional 
exhaustion. 

environment (OR = 2.2, 
95% CI = 1.1-4.2) were 
independently and 
significantly associated 
with burnout. 

Melnick, 202061  
Concurrent 

American 
Medical 
Association 
Physician 
Masterfile 

Physicians 

Physicians from all 
specialty disciplines who 
were listed in the 
American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 30,456 (1,250 
for subsurvey) 

Number of participants 
evaluated: 5,197 (870 
for subsurvey) 

Multivariate  

Age, gender, medical 
specialty, practice 
setting, number of hours 
worked, number of 
nights on call per week, 
perceived EHR usability 

Demographic characteristics 
(age, gender, relationship 
status), medical specialty, 
number of hours worked per 
week, number of nights on call 
per week, practice setting, 
perceived EHR usability 
(measured with the System 
Usability Scale) 

Burnout was 
measured with the 
MBI and defined 
as high 
depersonalization 
(score of 27 or 
above) and/or high 
emotional 
exhaustion (score 
of 10 or above). 

EHR usability was 
independently associated 
with the odds of burnout, 
and a 1-point increase 
was significantly 
associated with a 3% 
reduction in odds of 
burnout (OR = 0.97, 95% 
CI = 0.97-0.98, P<0.001). 
EHR usability and medical 
specialty accounted for 
5.8% and 3.3%, 
respectively, of variance in 
burnout. 

Mirvis, 199962  
Prospective 

VA medical 
centers 

Physicians 

VA medical center 
directors, associate 
directors, chiefs of staff 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 88 

Multivariate Analysis of 
variance, multiple linear 
regression including 
path analysis 

Burnout phase, age, job 
position, role clarity, role 
conflict, availability of 
resources, work 
support, other support, 
general satisfaction, 

Demographic variables (age, 
gender, service duration), job 
satisfaction (general job 
satisfaction, satisfaction with 
local VA medical center, 
satisfaction with national VA 
system, job frustration, intent to 
stay in VA system), job role 
characteristics (clarity, job role 
conflict, resource availability), 

Burnout was 
calculated as  
a"phase" of 
burnout, based on 
the 3 subscales of 
the 1986 Maslach 
and Jackson 
burnout inventory - 
depersonalization, 
emotional 

Mean phase values of 
burnout rose in later 
surveys, with levels of 
burnout in phases VI-VIII 
rising significantly in 
proportion from 1992-
1997. Lower respondent 
age and higher 1992 
burnout phase were 
associated with higher 
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satisfaction with VA 
system, satisfaction with 
VAMC, frustration, intent 
to stay were used to 
identify variables that 
were significant 
independent associated 
with burnout phase. 

social support (work support, 
personal support), previous 
survey's burnout phase 

exhaustion, and 
personal 
accomplishment - 
with burnout phase 
I corresponding to 
all 3 scores being 
low, phase II for 
high 
depersonalization 
score alone, phase 
III for high personal 
accomplishment 
alone, phase IV for 
both high 
depersonalization 
and high personal 
accomplishment, 
phase V for high 
emotional 
exhaustion alone, 
phase VI for both 
high 
depersonalization 
and high emotional 
exhaustion, phase 
VII for both high 
personal 
accomplishment 
and emotional 
exhaustion, and 
phase VIII for all 3 
being high. 

1997 burnout phase. 
Lower resource adequacy 
and less 1989 job role 
clarity were associated 
with higher 1992 burnout 
phase. Lower age, less 
job role clarity, and less 
resource availability in 
1992 were associated with 
higher 1997 burnout 
phase. Lower job 
satisfaction, less resource 
availability, and higher 
intention to stay in the VA 
medical center in 1989 
were associated with 
higher 1992 burnout 
phases. In sum, significant 
predictors of burnout 
phase were previous 
burnout phase, job role 
clarity, resource 
availability, and age. 

Moore, 201963  
Concurrent 

Facebook group 

Physicians 

Female neurologists 
from Women 
Neurologists Group on 
Facebook 

Number of participants 
recruited: 798 

Number of participants 
evaluated: 181 

Multivariate Kendall's 
tau-b, multiple logistic 
regression, chi-square 
tests, qualitative 
analysis of text (by two 
raters, inductive 
analysis, coding) 

Career characteristics (medical 
training, involvement with 
fellowship, subspecialty, stage of 
career, adult vs. pediatric 
neurology, size of community, 
practice setting, rank, 
employment status, full time vs. 
part-time work, clinical time in 
inpatient vs. outpatient settings, 
percentage of time spent on 

Burnout was 
measured as one 
of many 
dimensions of the 
11-item Mini-Z 
survey . 

Higher stress levels (OR = 
3.29 for highest quartile of 
stress), working more than 
61 hours vs. less than 40 
hours a week (OR = 4.7 ), 
poor or marginal vs. 
satisfactory, good, or 
optimal control over 
workload (OR = 3.5), and 
gender discrimination 

Page 76 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

The predictor variables 
were used in multiple 
logistic regression. 

clinical duties, hours worked per 
week, average on-call nights per 
month, compensation method), 
family life and work-life balance 
(number of children, age of 
youngest child, average daily 
stress level, satisfaction with 
work-life balance, maternity 
leave and child-care, exercise), 
gender-based discrimination 
(current experience of it at 
workplace, sources), stressful 
environment, lack of control, 
number of hours, gender 
discrimination and sources, 

(Kendall’s tau-b = 0.21) 
were significantly 
associated with greater 
burnout in multivariable 
logistic regression. More 
administrative support, 
more time at work to 
manage non-billable 
clerical burdens, and more 
time to see patients were 
themes on measures to 
reduce burnout in 
qualitative analysis. 

Ofei-Dodoo, 
201964  
Concurrent 

Graduate 
medical 
education 
residency 
programs 

Physicians 

Residents and faculty of 
13  graduate medical 
education residency 
programs that are 
sponsored by the 
University of Kansas 
School of Medicine-
Wichita 

Number of participants 
recruited: 439 

Number of participants 
evaluated: 218 

Multivariate  

Controlled variables 
unclear 

Career status (faculty vs. 
resident-physician), perceived 
causes of burnout among peers 
(open-ended question) 

Burnout was 
measured with the 
Abbreviated 
Maslach Burnout 
Inventory (MBI-9) 
which assesses 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
emotional 
exhaustion (a 
score of 11 or 
more) or high 
depersonalization 
(a score of 7 or 
more). 

Residents had higher 
rates of burnout than core 
faculty members (51% vs. 
31%, P<0.05). Five 
themes were possible 
causes of burnout: lack of 
work-life  balance, 
systemic issues, low 
morale, difficult patient 
populations, and 
unrealistic expectations. 

Ofei-Dodoo, 
201965  
Retrospective 

Members of the 
Medical Society 

Physicians 

Physicians who were 
active members of the 
medical society 

Number of participants 
recruited: 442 

Unclear  

Controlled variables 
unclear 

Suicidal ideation, depression, 
level of fatigue, and hours 
worked per week 

Scoring high on 
emotional 
exhaustion (11 and 
higher) and/or 
depersonalization 
(7 and higher) on 

49.5% reported 
manifestations of burnout. 
Suicidal ideation, 
depression, fatigue, and 
working more than 50 
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of Sedgewick 
County 

Number of participants 
evaluated: 197 

the Abbreviated 
Maslach Burnout 
Inventory (MBI-9) 

hours per week had 
greater burnout. 

O'Hara, 202066  
Concurrent 

Large academic 
teaching hospital 
in urban setting 

Physicians 

Pediatric providers, 
including hospitalists, 
intensivists, ambulatory 
care providers, 
physicians-in-training 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 62 

Multivariate  

Some variables were 
adjusted, but 
unspecified, for burnout. 

General demographic variables 
were gender, race/ethnicity, 
trainee versus attending, and 
years in practice. Child abuse 
and neglect (CABN) 
demographic variables were how 
many CABN patients, last CABN 
patient, CAP assisting, and last 
training in CABN. Experiences 
with CABN consisted of having 
made a call independently as a 
mandated reporter, experiencing 
a fatality, experience of feeling 
that "one patient" was most 
emotionally impactful, and type 
of maltreatment. 

Burnout was one 
of three outcome 
scores measured 
by the Professional 
Quality of Life 
Scale (ProQOL-5), 
modified for 
involvement with 
care of patients 
with suspected 
child abuse and 
neglect (CABN-
ProQOL). 

Caring for all types of child 
abuse and neglect 
predicted burnout. Burnout 
was significantly 
associated (P= 0.013) with 
types of maltreatment 
experienced. Being 
exposed to multiple cases 
of physical and sexual 
abuse and neglect was 
significantly associated 
with a 8.46-point increase 
in burnout (P= 0.004), as 
compared to mostly 
physical abuse only and 
adjusted for other 
variables. 

Oliveira, 201367  
Concurrent 

American Society 
of 
Anethesiologists 

Physicians 

Anesthesiology 
residents 

Number of participants 
recruited: 2,773 

Number of participants 
evaluated: 1,508 

Multivariate 
Resampling, Fisher 
exact test, binary logistic 
regression with forward 
and backward step 
elimination, principal 
component analysis, 
appropriateness of 
factor analysis, 
sampling adequacy test, 
split-sample validation, 
Pearson correlation test, 
Cronbach alp 

Age, gender, years of 
training, frequency of 
overnight calls 

Demographic and social and 
work characteristics (age, 
gender, relationship and parent 
status, number of residents in 
class, training year, hours of 
work per year, frequency of 
overnight calls, smoking status, 
alcohol weekly consumption, job 
satisfaction), depression 
(measured with the Harvard 
National Depression Screening 
Day Scale), best practice 
behaviors, frequency of self-
reported errors 

Burnout was 
measured using a 
12-item version of 
the MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
risk for moderate 
high or high scores 
on in 2 or 3 sub-
scales. Moderate 
and high scores 
were 17-26 and 26 
or higher for 
emotional 
exhaustion, 7-12 

Older providers, being 
female,  being married, 
parents, non-smokers, 
and modest drinkers had  
lower rates of burnout. 
Working more than 70 
hours per week, having 
more than 5 drinks per 
week, and female gender 
were associated with 
higher burnout risk. 
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and 12 or higher 
for 
depersonalization, 
and 32-38 and 
above 39 for 
personal 
accomplishment, 
respectively. 

Olson, 201568  
Concurrent 

Urban children’s 
hospital 

Physicians 

First-year pediatric 
residents and medicine-
pediatric residents at a 
large urban children's 
hospital in the Midwest 

Number of participants 
recruited: 45 

Number of participants 
evaluated: 45 

Multivariate ANOVA, 
Pearson correlation test 

Gender was controlled 
for in examining the 
association of emotional 
exhaustion with 
mindfulness and 
compassion. 

Emotional intelligence 
(measured with the Emotional 
Social Competency Inventory), 
empathy (Jefferson Scale of 
Physician Empathy), 
mindfulness (Five Facet 
Mindfulness Questionnaire (for 
being nonreactive to inner 
experience, noting feelings and 
thoughts, acting with awareness, 
using words to describe, 
nonjudgmental attitude towards 
experience), self-compassion 
(short-form Neff’s Self-
Compassion Scale for kind, 
nonjudgmental self-attitude in 
suffering, recognition of 
experiences as part of the 
greater common human 
experience, balancing painful 
thoughts and feelings without 
judgment or dwelling or self-
pity), resilience (Smith’s Brief 
Resilience Scale) 

Burnout was 
defined as both 
high emotional 
exhaustion (score 
of 27 or higher) 
and low personal 
accomplishment 
(score of 33 or 
below). Burnout 
was measured in 
month 8 while 
resilience and the 
predictor variables 
were measured in 
month 9 of the 
internship year. 

ANOVA of burnout 
showed a significant 
inverse association 
between mindfulness and 
burnout (F= 4.06, P= .05). 
Mindfulness and self-
compassion significantly 
negatively predicted 
emotional exhaustion, 
controlling for gender. 

Olson, 201969  
Concurrent 

Academic 
medical center 

Physicians 

Medical school faculty, 
hospital-employed 
physicians, and 
community‐based 

private practitioners 

Number of participants 
recruited: 1,252 

Multivariate Multivariate 
logistic regressions 

Model or practice, 
specialty, age, race, 
gender 

Model or practice, specialty, age, 
race, gender, workload control,  
efficient teamwork,  work 
atmosphere,  sufficient time for 
EMR documentation, EMR 
proficiency, time spent on EMR 
at home, alignment of values 
with departmental leadership 

Burnout was one 
of three wellness 
measures in the 
10-item Mini-Z for 
satisfaction, stress, 
and burnout. 
Burnout that was 
associated with 
Mini-Z predictive 

Males experienced less 
burnout, every decade of 
higher age was associated 
with less burnout, and 
academic faculty and 
hospital-employed 
physicians had more 
burnout than community-
based private 
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Number of participants 
evaluated: 475 

variables was 
calculated from the 
MBI - which 
measures the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment, 
and for which 
burnout was 
defined as high 
emotional 
exhaustion (score 
of 27 or higher), 
high 
depersonalization 
(score of 10 or 
greater), or both - 
then compared 
with the Mini-Z 
single item for 
burnout, for which 
a score of 3 
defined "burning 
out," a score of 4 
defined 
"experiencing 
burnout that will 
not go away," and 
a score of 5 
defined 
"completely burned 
out." 

practitioners. Poor 
workload control (with 
adjusted odds ratio of 8.24 
and 95% confidence 
interval of 4.81 to 14.11], 
inefficient teamwork (OR 
7.61, 95% CI 3.28 -17.67), 
insufficient documentation 
time (OR 5.83, 95% CI 
3.35-10.15), hectic‐chaotic 
work atmosphere (OR 
3.49, 95% CI 2.12-5.74), 
lack of alignment of values 
with leadership (OR 3.27, 
95% CI 2.12-5.74), and 
excessive EMR time at 
home (OR 1.99, 95% CI 
1.21-3.27) were predictors 
of burnout. 

Porter, 201870  
Concurrent 

Association of 
Family Medicine 
Residency 
Directors 

Physicians 

Directors of family 
medicine residency 
programs accredited by 
the Accreditation 
Council for Graduate 

Multivariate Two-sample 
Wilcoxon rank sum test 

Controlled variables 
unclear 

Demographic characteristics 
(program type, program regional 
location, community size, 
proportion of residents who 
graduated from international 
medical schools, program 
director tenure, gender), other 

Burnout was 
measured using 2 
single-item 
measures from the 
MBI originally for 
emotional 
exhaustion, 

Occasionally to never 
having personal time 
(27.58+15.31 vs 
18.71+14.5,  9.75+8.55  
vs  7.25+7.40), healthy 
work-life balance 
(27.90+15.48 vs 

Page 80 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

Medical Education  as 
identified by the 
Association of Family 
Medicine Residency 
Directors 

Number of participants 
recruited: 465 

Number of participants 
evaluated: 245 

personal characteristics 
(personal time after work, 
healthy work-life balance, ability 
to stop thinking of work once 
going home, feeling 
overwhelmed by personal 
responsibilities, number of 
children, number of vacation 
days taken in last year, financial 
stress) 

depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
emotional 
exhaustion and 
high 
depersonalizatino. 

17.19+13.50, 10.05+8.65  
vs  6.50+6.85), ability to 
stop thinking about work 
(27.09+15.66 vs 
16.56+12.96,  9.95+8.45  
vs  5.80+6.65), moderate 
to great level of being 
overwhelmed by personal 
responsibilities 
(34.38+14.49  vs  
19.89+14.22,  13.20+8.85  
vs  7.05+7.25, P<0.01), 
and considerable or 
severe financial stress 
(32.85+15.84 vs 
23.04+15.39, P<0.01; 
13.50+10.00 vs 
8.25+7.84; P=0.02) were 
significantly correlated 
with higher emotional 
exhaustion and higher 
depersonalization. 

Primack, 201071  
Concurrent 

Medical school 
institute 

Physicians 

Medical students, 
resident physicians, 
fellows, trainees, and 
faculty who are enrolled 
at degree or career 
development programs 
at Institute for Clinical 
Research Medicine at 
University of Pittsburgh 
School of Medicine 

Number of participants 
recruited: 188 

Number of participants 
evaluated: 179 

Multivariate Chi-square 
tests and Fisher's exact 
test 

Controlled variables 
unclear 

Sociodemographic variables of 
age (at most 35 vs. under 35), 
sex, race (underrepresented 
minority (African American, 
Hispanic, Native American), 
Caucasian, Asian), and training 
program level 

Burnout was 
defined as a 
dichotomous 
variable based on 
not being burned 
out (enjoy work 
with no burnout 
symptoms, 
occasional stress 
with not always as 
much energy but 
not burned-out, 
definitely burned 
out with at least 
one burnout 
symptom) versus 
being burned out 
(burnout symptoms 
would not go away 
with frequent 

Burnout was statistically 
significantly more common 
among those above 35 
years of age (29%) versus 
those 35 years old or 
younger (13%) and among 
females (22%) versus 
males (1%). Burnout was 
highest among 
underrepresented 
minorities (30%), followed 
by Caucasians (18%) and 
Asians (3%), with 
differences being 
statistically significant. 

Page 81 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

thoughts of 
frustration at work, 
feel totally burned 
out and often 
wonder if can go 
on and may need 
change or help) 

Qureshi, 201572  
Concurrent 

American Society 
of Plastic 
Surgeons 

Physicians 

Members of the 
American Society of 
Plastic Surgeons 

Number of participants 
recruited: 5,942 

Number of participants 
evaluated: 1,691 

Multivariate Chi-square 
tests, Kruskal-Wallis 
test, multivariate logistic 
regression with 
backward elimination, 

Controlled variables 
unclear 

Age, gender, marital status, 
child-rearing status, 
subspecialty, years in practice, 
number of hours worked and 
nights on call per week, practice 
setting, academic rank, 
compensation method, 
percentage of time spent on 
nonpatient care activities and 
protection of time, self-reported 
medical errors, conflicts among 
work and home and family, 
depression screen, mental and 
physical quality of life, alcohol 
and substance abuse, 
impairment, satisfaction with 
career 

Burnout was 
measured with the 
MBI and defined 
as high 
depersonalization 
(score score above 
10) and/or high 
emotional 
exhaustion (score 
above 27). 

Subspecialty, number of 
hours worked and night 
calls per week, annual 
income, practice setting, 
and academic rank were 
significantly associated 
with burnout risk. Older 
age, being married, and 
having kids were 
significantly associated 
with lower burnout risk. 

Rabatin, 201673  
Prospective 

Primary care 
practices 

Physicians 

Physicians in primary 
care practices in 
Chicago, New York, 
Wisconsin 

Number of participants 
recruited: 1,795 

Number of participants 
evaluated: 422 

Multivariate Two-level 
logistic regression 
models, with controlled 
variables and Sidak's 
adjustment for multiple 
comparisons 

Age, sex, race 

Gender, job satisfaction, job 
stress, time pressure during 
visits, chaotic work conditions, 
work control (measured with an 
adapted Physician Worklife 
Study for office pace, including 
chaos), workplace emphasis on 
work-life balance, specialty, 
intent to leave practice 

Burnout was 
measured with one 
5-item question 
that correlates with 
the emotional 
exhaustion 
subscale of the 
MBI. 

Women physicians 
reported significantly more 
burnout (36% vs 19%). 
Clinicians with burnout 
had significantly less 
satisfaction (9% vs 59%), 
more job stress, more time 
pressure during visits, 
more chaotic work 
conditions (4 times more 
likely), less work control 
*4% vs 28%), less 
emphasis on work-life 
balance at their 
workplaces (4 times less 
likely), and greater intent 
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to leave the practice (56% 
vs 21%). 

Ramey, 201774  
Concurrent 

Association of 
Residents in 
Radiation 
Oncology 
Directory 

Physicians 

Radiation oncology 
residents 

Number of participants 
recruited: 733 

Number of participants 
evaluated: 232 

Multivariate Univariable 
and multivariable logistic 
regression 

Gender, postgraduate 
year, relationship status, 
spouse also works in 
health care/unmarried, 
personality style (all 
except for indecisive), 
education debt, as well 
as call assignment of 7 
weeks or more per year, 
staying late 3 or more 
weeknights in a call 
week, seeing 4 or more 
consultations outside of 
clinic in a call week, 
adequate physics 
support, and adequate 
dosimetry support were 
not significant in 
univariate analysis and 
thus not included in final 
multivariate logistic 
regression. 

Personal characteristics (gender, 
postgraduate year, relationship 
status, spouse also works in 
health care/unmarried, 
personality style (perfectionist, 
very empathetic, indecisive, 
idealistic), education debt), 
program characteristics 
(adequacy of support staff, work-
life balance, satisfaction with 
program, on-call duties, hours 
worked per week) 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion or high 
depersonalization. 

Perceived adequacy of 
work-life balance (OR = 
0.37, 95% CI = 0.17-0.83) 
was significantly inversely 
associated with burnout in 
multivariable analysis. 

Rath, 201575  
Concurrent 

Society of 
Gynecologic 
Oncology 

Physicians 

Society of Gynecologic 
Oncology senior, full, or 
candidate member 
physicians with a 
directory working email 
address 

Number of participants 
recruited: 1,086 

Number of participants 
evaluated: 369 

Multivariate Fisher exact 
method, Wilcoxon rank 
sum method, Holme 
procedure with errors 
adjusted for multiple 
testing, and both 
univariate and 
multivariate logistic 
regression 

Controlled variables 
unclear 

Age, gender, relationship status, 
employment status and type (for 
spouse or partner), number of 
children and their ages, type of 
child care, years of practice, 
weekly hours worked, weekly 
operating room hours, call, 
practice setting, model of 
compensation, time devoted to 
non-patient care activities, 
chemotherapy administration, 
number of manuscripts 
published last year, vacation 
time available and used, career 

Burnout was 
measured with the 
3 MBI subscales of 
emotional 
exhaustion, 
depersonalization, 
and lack of 
personal 
accomplishment 
and  defined as 
high emotional 
exhaustion or  
depersonalization. 

Being female,  low mental 
quality of life, depression, 
stress, suicidal ideation, 
reluctance to seek mental 
health care, and with high 
alcohol use  were  
associated with higher 
odds of burnout. Being 
older and being satisfied 
with one's career were 
associated with lower 
odds of burnout. 
According to multivariate 
logistic regression, having 

Page 83 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

choice of becoming a physician 
again, career choice of 
becoming a gynecologic 
oncologist again, 
encouragement of their children 
to pursue medicine career, 
medical errors in last 3 months 
and factors thereof), physical 
and psychological well-being, 
depression, suicidal ideation, 
anxiety or stress, use of 
antidepressants, formal 
psychiatric evaluation within the 
past year, reluctance to seek 
psychiatric help, and alcohol use 

low mental quality of life 
(OR 3.23, 95% CI 1.82-
5.62), being depressed 
(OR 2.81, 95% CI 1.56-
5.07), being stressed 
and/or overwhelmed (OR 
2.81 95% CI 1.58-4.98), 
and being reluctant to 
seek mental health care  
(OR 2.72 95% CI 1.56-
4.74) were associated with 
increased odds of burnout, 
and encouraging a child to 
pursue a medicine career 
(OR 0.42 95% CI 0.24-
0.73) was associated with 
decreased odds of 
burnout. 

Rinne, 202076  
Prospective 

VA All Employee 
Survey 2013-
2017 

Physicians 

Physicians who self-
identified as practicing in 
any of 9 clinical service 
core areas located at 
140 VA sites 

Number of participants 
recruited: 284,634 
(2013) to 330,732 
(2017) (range) 

Number of participants 
evaluated: 40,382 

Multivariate  

Demographic 
characteristics 

Job satisfaction, attitudes, 
perspectives of practice 
environment, organizational 
characteristics (site complexity, 
average number of patients per 
year per site, location, 
geography, rurality, teaching 
hospital 

Burnout was 
measured with the 
MBI single-item 
statements for 
emotional 
exhaustion (feeling 
burned out from 
the work) and 
depersonalization 
(worrying the job is 
hardening oneself 
emotionally) and 
was dichotomized, 
with having 
burnout defined as 
responding 
positively to either 
statement at least 
once per week and 
not having burnout 
defined as 
responding 
positively to both 
statements at most 

Primary care physicians 
experienced the highest 
burnout rate, followed by 
mental health physicians 
and emergency medicine 
physicians. High burnout 
sites were more likely to 
be rural, have non-
teaching facilities, have 
lower complexity, and 
receive fewer unique per 
year per site. In secondary 
analysis, tenure at the VA 
was strongly associated 
with burnout, with 44.5% 
burnout for providers with 
10–15 years of tenure and 
18.4% for those with less 
than 6 months of 
experience. Rural PCPs 
had a 58.9% burnout rate 
while urban PCPs had a 
rate of 54.1%  
(χ2(1,8933), p<0.001, φ= 
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a few times per 
month. Site-level 
burnout, the 
primary outcome, 
was given by the 
unadjusted 
proportion of 
physicians with 
burnout in a given 
year and was 
measured for each 
service and for 
each year between 
2013 and 2017. 

.03). PCPs in non-
teaching facilities had a 
57.9% burnout rate while 
PCPs in teaching facilities 
had a 52.8% rate (χ2(1, 
8933) = 21.58, φ=.05). 

Robertson, 
201777  
Concurrent 

Primary care 
residency 
programs of the 
I3 Population 
Health 
Collaborative 
(consisting of 20 
family medicine, 
2 internal 
medicine, 2 
pediatrics 
residency 
practices in 
Virginia, North 
Carolina, South 
Carolina, Florida) 

Physicians 

Primary care residents 

Number of participants 
recruited: 866 

Number of participants 
evaluated: 585 

Multivariate  

Controlled variables 
unclear 

Practice characteristics (number 
of physicians, EHR used in 
practice, amount of time for 
which EHR had been in place, 
number of different EHRs in the 
past 10 years) 

Burnout was 
measured using a 
single-item 5-point 
scale (not the MBI) 
that had shown 
some evidence of 
validity and 
calculated as a 
dichotomous 
variable. 

Physicians who spent over 
6 hours per week outside 
of normal clinic hours on 
EHR work were more 
likely to report burnout 
(OR=2.9, 95% CI 1.9–4.4), 
and more likely to attribute 
it to EHR (OR=3.9, 95% 
CI1.9–8.2).  Males were 
less likely than females to 
report burnout 
(OR=0.64,95%  CI  0.43–
0.95). 

Roth, 201178  
Concurrent 

Pediatric 
practices in the 
US and Canada 

Physicians 

Practicing pediatric 
oncologists at pediatric 
practices in the US and 
Canada 

Number of participants 
recruited: 1,047 

Multivariate Fisher's 
exact test, multivariable 
logistic stepwise 
regression 

Satisfaction with life 
outside of work, years in 
practice, control over 
work schedule, 

Gender, years in practice, 
marital status, time dedicated to 
clinical care, 
religiosity/spirituality, patient 
deaths, control over hours, 
control over work schedule, 
works managing impatient floors, 
satisfaction with work, 

Burnout was 
measured with the 
MBI for emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
Burnout was 

Satisfaction with their lives 
outside of work was 
significantly associated 
with burnout (OR = 0.238, 
95% CI = 0.143–0.396). 
Availability of a forum for 
debriefing and services for 
burnout-affected 
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Number of participants 
evaluated: 410 

availability of services, 
availability of forum for 
debriefing 

satisfaction with life outside of 
work, services available for staff 
experiencing burnout 

defined as high 
emotional 
exhaustion, high 
depersonalization, 
and low personal 
accomplishment. 

physicians were both 
significantly associated 
with lower burnout (24% 
vs. 46%, 23% vs. 46%). 

Shakir, 201879  
Concurrent 

Neurosurgery 
residency 
programs 

Physicians 

106 residency training 
programs in 
neurosurgery 

Number of participants 
recruited: 1,200 

Number of participants 
evaluated: 255 

Multivariate 2-sample 
Mann-Whitney test, 
Kruskal-Wallis test, 2-
tailed Fisher's exact 
test, with Bonferroni 
correction 

Controlled variables 
unclear 

Specialty (neurosurgery  vs. 
other specialty residents, 
fellows,  and practicing 
physicians) 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion (score 
between 13-18) or 
high 
depersonalization 
(score between 13 
to 18). 

Neurosurgery residents 
had significantly less 
burnout (36.5%) than non-
neurosurgery specialty 
reidents/fellows (60.0%), 
early career physicians 
(51.3%), and practicing 
physicians (53.5%). 

Shakir, 202080  
Concurrent 

Database of 
American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgery residents 

Number of participants 
recruited: 1,385 

Number of participants 
evaluated: 427 

Multivariate  

A control population 
consisted of other 
institutions' 
residents/fellows, early-
career physicians, and 
practicing physicians in 
all specialities. 

Demographic variables (age, 
gender, postgraduate year, race, 
clinical or research rotation 
status, number of social or 
personal stressors, marital 
status, children), grit (measured 
with Short Grit Scale), resilience 
(measured using the Connor-
Davidson Resilience Scale) 

Burnout was 
measured with the 
abbreviated MBI 
and calculated as 
an overall score 
and as individual 
subscale scores 
for emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high for 
either high 
emotional 
exhaustion (13 to 
18 points) or high 
depersonalization 
(13 to 18 points). 

Neurosurgery residents 
experienced a significantly 
lower prevalence of 
burnout (33.0%) than all 
physicians (53.5%; 
P<0.001), early-career 
physicians (51.3%; 
P<0.001), and other 
residents or fellows 
(60.0%; P<0.001).  
Similarly, neurosurgery 
residents had significantly 
more high 
depersonalization scores 
(50.8%) than all 
physicians (33.8%; 
P<0.001) and early-career 
physicians (37.4%; 
P<0.001), but fewer than 
other residents or fellows 
(50.3%; P=0.959). Burnout 
was associated with post-
graduate year (P = 0.026), 
social or personal 
stressors (P = 0.034), 

Page 86 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

clinical or research 
rotations (P<0.001), and 
parental status  (P=0.014).  
High burnout was 
associated with greater 
social or personal 
stressors (P = 0.002), 
clinical rotations (P = 
0.001), and not having 
children (P = 0.016). 

Shanafelt, 200281  
Concurrent 

University of 
Washington 

Physicians 

All internal medicine 
residents at University of 
Washington program, 
other than the study 
author 

Number of participants 
recruited: 151 

Number of participants 
evaluated: 115 

Multivariate Chi-square 
test, Fisher exact test, 
forward stepwise logistic 
regression 

The demographic 
factors, depression 
screening responses, 
major depression in 
residency, at-risk use of 
alcohol, and recreational 
substance use were 
controlled for in the 
regression of burnout on 
suboptimal patient care 
practices. 

Patient care practices and 
attitudes (at least monthly 
suboptimal patient care practices 
and at least one suboptimal 
patient care practice weekly), 
depression and substance 
abuse (including parts of the 
Primary Care Evaluation of 
Mental Disorders questionnaire 
and the Alcohol Use Disorders 
Identification Test for alcohol 
dependence, at-risk alcohol use, 
and heavy drinking or active 
abuse or dependence of alcohol; 
and recreational substance use), 
demographic and other personal 
factors, experience of residency 
work and satisfaction with career 
(stress of residency, value of 
coping strategies, value of well-
being features in residency 
program) 

Burnout was 
measured with the 
MBI and defined 
as high 
depersonalization 
(score of 10 or 
above) or high 
emotional 
exhaustion (score 
of 27 or higher). 

Taking a longer than 1-
year break between 
college and medical 
school, rates of major 
depression and positive 
tests for depression, 
suboptimal patient care 
practices, insufficient 
sleep, working longer than 
24-hour shifts, not enough 
leisure time, and 
uncertainty about the 
future  were significantly 
associated with burnout. 
Career satisfaction was 
significantly negatively 
associated with burnout.  
Burnout was significantly 
negatively associated with 
rating as important the 
program well-being 
features of stress and 
depression presentations, 
constructive feedback, 
and career counseling, 
and coping strategies. 

Shanafelt, 200982  
Dyrbye, 201183; 
Balch, 201184 

Concurrent 

Physicians 

All surgeons with 
membership in the 
American College of 
Surgeons and an email 

Multivariate Chi-square 
tests, Kruskal-Wallis 
tests, logistic regression 
with backward 
elimination 

Demographic variables (age, 
gender, marital status, spouse 
employment outside house, 
spouse's job, children, children's 
age), practice characteristics 

Burnout was 
measured with the 
MBI for emotional 
exhaustion, 
depersonalization, 

The demographic 
variables of younger age 
and having a spouse 
employed outside home 
as non-physician and the 
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American 
College of 
Surgeons 

address on file with 
consent for use 

Number of participants 
recruited: 24,922 

Number of participants 
evaluated: 7,905 

Demographic variables 
(age, gender, marital 
status, spouse 
employment outside 
house, spouse's job, 
children, children's age) 
and practice 
characteristics 
(subspecialty, number of 
years in practice, weekly 
hours worked, weekly 
hours worked in 
operating room, weekly 
nights on call, practice 
setting, academic rank, 
compensation primary 
method, percent of time 
for nonpatient care) 
were the variables used 
in logistic regression 
with backward 
elimination. 

(subspecialty, number of years 
in practice, weekly hours 
worked, weekly hours worked in 
operating room, weekly nights 
on call, practice setting, 
academic rank, compensation 
primary method, percent of time 
for nonpatient care), hours of 
direct patient care, work-home 
conflict, resolution of work-home 
conflict, career conflict, 
resolution of career conflict 

and low personal 
accomplishment. 
Burnout was 
defined as high for 
either high 
depersonalization 
or high emotional 
exhaustion. 

professional variable of 
dedicating the majority of 
professional effort to 
nonpatient care were 
independently associated 
with greater burnout. 
Having children 
(especially youngest 
children under the age of 
21) and the professional 
characteristics of area of 
specialization (trauma 
surgery, urology, 
otolaryngology, vascular 
surgery, general surgery), 
weekly number of nights 
on call, weekly hours 
worked, number of years 
in practice, and having 
compensation based 
entirely on billing were 
associated with greater 
burnout. 
Stratified by specialty: Age 
was positively associated 
with burnout. Practice 
setting (academic vs. 
private practice) was 
independently associated 
with burnout (odds ratio = 
1.172).  Among academic 
surgeons, trauma surgery 
(OR = 1.513, nights on call 
(OR = 1.062),and hours 
worked (OR = 1.019) were 
the main significant 
predictors of burnout. In 
private practice, urologic 
surgery (OR = 1.497), 
spending 31% to 50% 
time on nonclinical 
activities (OR = 1.404), 
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incentive based pay (OR = 
1.344), nights on call (OR 
= 1.045), and hours 
worked (OR = 1.015) were 
the main significant 
predictors of burnout. 

Shanafelt, 200985  
Concurrent 

Mayo Clinic 

Physicians 

All physicians who were 
permanent faculty 
members of the DOM, 
Mayo Clinic, Rochester, 
Minnesota, were eligible 
for participation in this 
study. 

Number of participants 
recruited: 556 

Number of participants 
evaluated: 485 

Multivariate Wilcoxon 
rank sum tests, simple 
linear regression, 
stepwise logistic 
regression 

Personal characteristics 
(age, gender, marital 
status), professional 
characteristics (average 
total weekly work hours, 
average hours at work, 
average hours working 
from home, hours for 
maintaining certification, 
number of part-time 
faculty, specialty, most 
personally meaningful 
aspect of work) 

Personal characteristics (age, 
gender, marital status), 
professional characteristics 
(average total weekly work 
hours, average hours at work, 
average hours working from 
home, hours for maintaining 
certification, number of part-time 
faculty, specialty, most 
personally meaningful aspect of 
work) 

Burnout was 
measured using 
the MBI for the 3 
subscales of 
emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
Professional 
burnout was 
defined as high 
depersonalization 
(score of 10 or 
higher) and/or high 
emotional 
exhaustion (score 
of 27 or higher). 

Generalists was 
significantly associated 
with more burnout than 
subspecialists (42.3 
versus 20.7%). Burnout 
was significantly 
associated with working 
more than almost 5 or 
mean average hours per 
week (mean hours 
worked,72.1 vs 67.5). 
Spending less than 20% 
of time, about one day a 
week, on the most 
meaningful activity, and 
younger age were 
significantly associated 
with burnout (53.8 versus 
29.9%). 

Shanafelt, 201286 
Dyrbye, 201487  
 
Concurrent 

American 
Medical 
Association 

Physicians 

A sample of physicians 
from all the specialty 
disciplines was 
assembled from the 
American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 89,831 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-square 
test, multivariable 
logistic regression, 
pooled multivariate 
logistic regression with 
physician and 
population control 

Age, gender, 
occupation, relationship 
status, employment 
status, weekly hours 
worked, level of highest 
education completed, 
weekly hours worked, 
symptoms of 

Provider specialty, work-home 
conflicts 

Burnout was 
measured with the 
MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and low personal 
accomplishment. 
Burnout was 
measured using 
the MBI and also a 
2-item measure 
adapted from the 
MBI for the 
physician group 

Physicians were more 
likely to have burnout 
(37.9% vs 27.8%) and 
dissatisfaction with work-
life balance (40.2% vs 
23.2%) than the 
population control.  In 
multivariable analysis, the 
highest education level 
completed was related to 
burnout when adjusted for 
age, gender,relationship 
status, and weekly hours 
worked.  MD or DO 
degree holders yielded 
significantly higher 
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depression, satisfaction 
with work-life balance, 
suicidal ideation in the 
past year, employment 
status, highest level of 
education completed 

using the 2-item 
measure for the 
population control. 

burnout risk than high 
school graduates (OR = 
1.36). Those with a 
bachelor’s degree (OR = 
0.80), master’s degree 
(OR = 0.71), or 
professional or doctoral 
degree other than an MD 
or DO (OR = 0.64) had 
significantly lower burnout 
risk. 
Physicians and partners 
with a recent experience 
of work-home conflict 
were more likely to have 
burnout than physicians 
and partners without 
recent such experience, 
respectively (47.1% vs. 
24.0% and p<0.0001 for 
physicians; 24.0 % vs. 7.8 
% and p<0.0001 for 
partners). 

Shanafelt, 201288  
Concurrent 

American 
College of 
Surgeons 

Physicians 

Surgeon members of 
the American College of 
Surgeons who permitted 
use of email 

Number of participants 
recruited: 27,457 

Number of participants 
evaluated: 7,197 

Multivariate Wilcoxon-
Mann-Whitney tests, 
Fisher exact tests, 
multivariable logistic 
regression with both 
forward and backward 
elimination 

Demographic 
characteristics (gender), 
professional 
characteristics (weekly 
hours worked, weekly 
nights on call, specialty), 
health habits (alcohol 
use, tobacco use, 
exercise), wellness 
strategies 

Demographic characteristics 
(gender), professional 
characteristics (weekly hours 
worked, weekly nights on call, 
specialty work/life balance), 
health habits (alcohol use, 
tobacco use, exercise), wellness 
strategies 

Burnout was 
measured with the 
MBI for the 3 
subdomains of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as 
combined high 
emotional 
exhaustion and 
high 
depersonalization. 

Placing greater emphasis 
on meaning in work, the 
important things in life, 
positive outlook, and 
philosophy that promotes 
work/life balance were 
associated with lower 
likelihood of burnout. 
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Shanafelt, 201489  
Concurrent 

American Society 
of Clinical 
Oncology 

Physicians 

Oncologists from the 
membership file of the 
American Society of 
Clinical Oncology 

Number of participants 
recruited: 3,000 

Number of participants 
evaluated: 1,117 

Multivariate Kruskal-
Wallis tests, chi-square 
tests, Wilcoxon-Mann-
Whitney tests, Fisher's 
exact tests, 
multivariable logistic 
regression 

Age, gender, having 
children, youngest child, 
marital status, student 
loan debt, hours spent 
on patient care each 
week, hours spent on 
administrative tasks per 
week, hours spent on 
work tasks at home per 
week, nights on call per 
week, outpatients seen 
per week, focus on a 
type of cancer, time 
spent for new outpatient 
visits, time spent for 
return outpatient visit, 
weekends making 
rounds in hospital per 
year, compensation 
method (salary, salary 
with bonus, incentive) 

Age, gender, having children, 
weekly hours spent on patient 
care, weekly hours spent on 
work tasks while at home, 
weekly hours spent on 
administrative tasks at work, 
focusing on one type of cancer, 
time spent for each return 
patient visit, weekends on call 
per year, relationship status, 
student loan debt, years in 
practice, practice setting, time 
spent supervising physicians in 
training, patient volume, hospital 
rounding, compensation method 

Burnout was 
measured with the 
MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) 
and/or high 
depersonalization  
(score of 10 or 
higher) for at least 
one manifestation 
of professional 
burnout. 

Lower age was 
independently associated 
with burnout, with a one-
year increase in age 
reducing burnout risk by 4-
5%. Time spent on patient 
care each week was 
independently associated 
with burnout, with each 
extra hour spent on 
patient care every week 
increasing burnout risk by 
2-5%.  In the overall 
model, each extra hour 
per week spent on work 
tasks while at home also 
increased burnout risk by 
2%, and focusing on one 
type of cancer increased 
burnout risk by 40%. 
Having children was 
associated with 55% 
decrease in burnout risk 
among private practice 
oncologists (OR = 0.45). 
Female gender was 
associated with a 65% 
increase in burnout risk 
among academic practice 
oncologists but not among 
private practice 
oncologists. Each extra 
hour per week spent on 
administrative duties at 
work increased burnout 
risk by 5% among PP 
oncologists, and each 
extra hour per week spent 
on work tasks at home 
increased burnout risk by 
3.5% among AP 
oncologists. Among 

Page 91 of 114

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes 
definition and 
operationalization 

Results 

academic practice 
oncologists, focusing on 
one type of cancer was 
associated with a 320% 
increase in burnout risk 
(OR = 3.24), and having 
less time allocated for 
each return patient visit 
(20-minute return slots 
had a 36% increase in 
burnout risk versus 30-
minute return slots) and 
each extra weekend on 
call per year also 
increased burnout risk. 

Shanafelt, 201590  
Concurrent 

Mayo Clinic 

Physicians 

Physicians and 
scientists at the 3 
academic campuses or 
70 facilities of the Mayo 
Clinic Health System 

Number of participants 
recruited: 3,896 

Number of participants 
evaluated: 2,813 

Multivariate T tests, chi-
square tests, two-tailed 
bivariate Pearson 
correlations, multivariate 
logistic regression 
analysis adjusting for 
controlled variables, 
sensitivity analysis 

Demographic variables 
(age, gender, duration 
of employment, 
specialty) 

Demographic variables (age, 
gender, duration of employment, 
specialty area), leadership 
qualities of immediate supervisor 
(based on the 12 dimensions of 
the supervisor discussing career 
development together, inspiring 
respondents to do their best, 
empowering respondents to do 
their job, being interested in 
respondents' opinions, 
encouraging respondents to 
suggest ideas for improvement, 
treating respondents with 
respect and dignity, giving 
respondents helpful feedback 
and coaching on performance, 
recognizing respondents for job 
well done, keeping respondents 
informed of changes at Mayo 
Clinic, encouraging respondents 
to develop their talent and skills, 
respondent would recommend 
working for supervisor, 
respondent satisfaction with 
immediate supervisor) 

Burnout was 
measured using 2 
single-item 
measures from the 
MBI for emotional 
exhaustion and 
depersonalization. 

Each of the 12 dimensions 
of leadership quality 
(supervisor discussing 
career development with 
respondents, inspiring 
respondents to do their 
best, empowering 
respondents to do their 
job, being interested in 
respondents' opinions, 
encouraging respondents 
to suggest ideas for 
improvement, treating 
respondents with respect 
and dignity, giving 
respondents helpful 
feedback and coaching on 
performance, recognizing 
respondents for job well 
done, keeping 
respondents informed of 
changes at Mayo Clinic, 
encouraging respondents 
to develop their talent and 
skills, respondent would 
recommend working for 
supervisor, respondent 
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satisfaction with 
immediate supervisor) and 
the composite leadership 
score were strongly 
correlated with physician 
burnout. A 1-point 
increase in composite 
leadership score was 
significantly associated 
with a 3.3% decrease in 
physician burnout risk, 
and the score for each 
supervisor was 
significantly correlated 
with burnout prevalence 
(correlation = 0.330, r2 = 
0.11) and satisfaction 
(correlation = 0.684, r2 = 
0.47) at the level of 
division or department. 

Shanafelt, 201691  
Concurrent 

American 
Medical 
Association 

Physicians 

Physicians of all 
specialty disciplines with 
information from the 
Physician Masterfile of 
the American Medical 
Association 

Number of participants 
recruited: 35,922 

Number of participants 
evaluated: 6,880 

Multivariate Kruskal-
Wallis test, chi-square 
test, multivariable 
logistic regression 
adjusting for some 
controlled variables 

Age, gender, specialty, 
practice setting, weekly 
hours worked 

Use of electronic health records 
(EHR - yes, no), use of 
computerized physician order 
entries (CPOE - in clinic, 
hospital, clinic and hospital, no, 
not applicable), documentation 
method (dictate and use 
transcription service, self-enter 
with voice recognition software, 
self-enter handwritten or typed, 
someone else enters on behalf, 
other) 

Burnout was 
measured using 
the MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
depersonalization 
(score) or high 
emotional 
exhaustion (score) 
for manifestation of 
professional 
burnout. 

Use of CPOEs was 
significantly associated  
(OR = 1.29, 95% CI = 
1.12-1.48) with higher 
burnout risk in adjusted 
multivariable analysis. 

Shanafelt, 201992 
Shanafelt, 201993 
Concurrent 

Physicians 

All specialty physicians 
with information in 

Multivariate Kruskal-
Wallis test, chi-square 

Physician specialty, satisfaction 
with work-life integration 

Burnout was 
measured with the 
MBI for emotional 

Physicians had 
significantly higher 
burnout risk (OR =1.39, 
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AMA Physician 
Masterfile 

Physician Masterfile of 
American Medical 
Association 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 5,197 

test, multivariate logistic 
regression 

Age, gender, 
relationship status, 
hours worked per week 

exhaustion, 
depersonalization, 
and personal 
accomplishment. 
Burnout was 
defined as high 
depersonalization 
and/or high 
emotional 
exhaustion. 

95% CI =1.26-1.54) and 
less likelihood of 
satisfaction with work-life 
integration (OR = 0.77, 
95% CI = 0.70-0.85) than 
other working US adults in 
adjusted multivariate 
analysis. 

Shenoi, 201894  
Concurrent 

Pediatric critical 
care practices 

Physicians 

Nonrandom sample of 
pediatric critical care 
physicians 

Number of participants 
recruited: 686 

Number of participants 
evaluated: 275 

Multivariate Chi-square 
test, Fisher exact test, 
Cochran-Armitage trend 
test, multivariable 
logistic regression, 
hotvalue imputation, 
Mann-Whitney U test, 
Spearman's correlation 
test 

Gender, age 

Personal characteristics (gender, 
age, marital status, having 
children, practicing religion, 
practicing relaxation technique, 
exercising regularly), practice 
characteristics (years of practice, 
practice type, PICU, PICU beds, 
supervising residents/fellows, in-
house calls), psychological 
distress and mental disorders in 
community and work settings 
(measured with the General 
Health Questionnaire (GHQ-12) 
) 

Burnout was 
measured with the 
MBI for the 3 
dimensions of 
emotional 
exhaustion, 
depersonalization, 
and reduced 
personal 
accomplishment. 
Burnout was 
defined as high 
burnout for high 
scores on any of 
the 3 subscales 
and as severe 
burnout for high 
emotional 
exhaustion and 
either high 
negative 
depersonalization 
or high negative 
personal 
accomplishment. 

Burnout risk was about 
twice as high in females 
(OR =1.97, 95% CI = 1.2–
3.4) and higher among 
younger providers.  
Regular  physical  
exercise  (OR = 0.56, 95% 
CI = 0.32–0.99) seemed to 
be  protective against 
burnout.  30.5% of 
participants and 69% of 
those with severe burnout 
also had psychological 
distress. About 90% of 
physicians with severe 
burnout have considered 
leaving their practice. 

Sliwa, 201995  
Prospective 

American Board 
of Physical 
Medicine and 
Rehabilitation 

Physicians 

Psychiatrists identified 
from the American 
Board of Physical 
Medicine and 
Rehabilitation 

Multivariate Multivariate 
logistic regression 

Demographic variables 
(gender, age, years in 
practice), practice 
characteristics (practice 

Other Mini Z questions: (job 
satisfaction, job stress, 
proficiency with EHRs) 

Burnout was 
measured with 14 
items from the Mini 
Z Burnout Survey, 
1 item for 
callousness from 

Job satisfaction, stress, 
workload control, 
sufficiency of time for 
documentation, and 
alignment of values with 
department leaders were 
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Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 1,536 

type, practice focus, 
practice area, practice 
group size, hours 
worked per week) 

the MBI, and 
several questions 
for drivers of 
burnout. 

significantly associated 
with burnout. High job 
stress and working more 
hours per week were 
associated with high 
burnout. The three most 
important causes of 
burnout among 
physiatrists were growing 
regulatory demands, 
workload and job 
demands, and inefficiency 
of practice and lack of 
resources. 

Smeds, 201996  
Concurrent 

General surgery 
programs 

Physicians 

General surgery 
residents at 18 
programs 

Number of participants 
recruited: 645 

Number of participants 
evaluated: 273 

Multivariate  

Controlled variables 
unclear 

Depression, perceived stress, 
self-efficacy, social support, 
unhealthy alcohol use, debt, 
weekends off, gender, marital 
status, children, having a 
mentor, would choose surgery 
again, 

Highest quartile of 
burnout scores 
measured using 
the 16-item 
Oldenberg Burnout 
Inventory (OLBI) 

Burnout was associated 
with depression, higher 
perceived stress/debt, 
fewer weekends off, less 
programmatic social 
events, and residents 
were lessl ikely to 
reconsider surgery if given 
the chance. Low burnout 
was associated with lower 
depression/stress, higher 
social support/self-
efficacy, more weekends 
off per month, program 
mentorship, lower 
debt, and residents being 
more likely to choose 
surgery again if given the 
chance. On multivariate 
analysis, higher 
depression/perceived 
stress were associated 
with burnout, and lower 
burnout scores were 
associated with lower 
stress/higher self-efficacy. 
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Somerson, 
202097  
Concurrent 

All 161 
orthopedic 
surgery 
residency 
programs 
accredited by the 
Accreditation 
Council for 
Graduate 
Medical 
Education, 
specifically, the 
Fellowship and 
Residency 
Electronic 
Interactive 
Database 

Physicians 

Orthopedic surgery 
residency directors 

Number of participants 
recruited: 3,500 

Number of participants 
evaluated: 203 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, sex, age, 
relationship and family status, 
indebtedness, spouse and 
parent information, future career 
plan information), program 
characteristics (urban/rural 
location of training program, call 
details, work hours, work 
autonomy, time spent on EMR 
and noneducational tasks, work-
life balance, support from 
department, verbal abuse, 
program use of feedback) 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion and/or 
high 
depersonalization. 

Working over 80 hours per 
week (OR 2.8; 95% CI 
1.1-7.8; p = 0.03), using 
electronic medical records 
more than 20 hours per 
week (OR 2.1; 95% CI 
1.0-4.5; p = 0.048), and 
being verbally abused by 
faculty more than rarely 
(OR 3.7; 95% CI 1.3-11.5; 
p = 0.01) were significantly 
associated with burnout. 
Conversely, having 
adequate nursing support 
at one's institution (OR 
0.2; 95% CI 0.04-0.5; 
p<0.01) was associated 
with less burnout. 

Starmer, 201698  
Concurrent 

American 
Academy of 
Pediatrics 

Physicians 

Early career 
pediatricians 

Number of participants 
recruited: 2,495 

Number of participants 
evaluated: 840 

Multivariate Chi-square 
tests, multivariable 
logistic regression with 
nonresponse and post-
stratification attrition-
adjusted weighting 

Gender, having children, 
location of medical 
school, measures of 
health (general status, 
sleep, exercise), past 
year sadness or 
depression, experience 
of major negative life 
events in past year; 
primary work position, 
status of practice 
ownership, years at 
current position, working 
50 hours or more in a 
typical week, work 

Personal factors consisting of 
demographics, location of 
medical school (US, Canada, 
international), measures of 
health (general status, sleep, 
exercise), past year sadness or 
depression (based on modified 
Physician Worklife Study 
question), experience of major 
negative life events in past year 
(death in family, financial 
problems, divorce, infertility, 
post-partum depression); work 
characteristics consisting of 
primary work position, status of 
practice ownership, years at 
current position, working 50 
hours or more in a typical week, 
work schedule advance notice, 
clinical decision-making 
autonomy, adequate patient care 

Burnout was 
measured with a 
single item that 
assessed for 
current experience 
of burnout in work 

Sadness or depression, 
experience of negative life 
events, hectic or chaotic 
work setting, and working 
for at least 4 years at the 
current position were 
associated with burnout. 
Having excellent or very 
good health, having 
personal support from 
physician colleagues, and 
having adequate patient 
care resources were all 
associated with 
significantly reduced odds 
of burnout. 
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schedule advance 
notice, clinical decision-
making autonomy, 
adequate patient care 
resources, and 
physician colleagues for 
personal support which 
were variables in 
multivariable logistic 
regression 

resources, physician colleagues 
for personal support 

Summers, 
201999  
Concurrent 

Military health 
system 

Physicians 

Physician core faculty in 
Graduate Medical 
Education programs 
across the military 
health system 

Number of participants 
recruited: 1,769 

Number of participants 
evaluated: 622 

Multivariate Multivariate 
logistic regression 

Predictor variables were 
used in multivariable 
logistic regression. 

Gender, military rank, service 
branch, academic rank, teaching 
experience, specialty choice, 
training location 

Burnout was 
measured with the 
MBI and defined 
as high emotional 
exhaustion (score 
of 27 or higher) 
and high 
depersonalization 
(score of 10 or 
higher) 

Increasing the numbers of 
deployments (OR = 1.38, 
95% CI = 1.07–1.77) was 
the only independent risk 
factor for burnout. A desire 
to stay beyond the initial 
obligation of active duty 
service (OR = 0.45, 95% 
CI = 0.26–0.77) was 
significantly associated 
with lower likelihood of 
burnout. 

Takayesu, 
2014100  
Concurrent 

Northeast, 
Midwest, South 

Physicians 

Emergency medicine 
residents from eight 
training programs 
across the Northeast, 
Midwest, Southern US 

Number of participants 
recruited: 289 

Number of participants 
evaluated: 142 

Multivariate Chi-square 
tests, two-tailed t-tests 

Medical degree, 
postgraduate year, age, 
gender, marital status, 
number of children 

Intolerance of uncertainty , 
reluctance to reveal mistakes to 
patients, job satisfaction 

Burnout was 
measured with the 
MBI for the 3 
dimensions of 
emotional 
exhaustion, 
depersonalization, 
and decreased 
personal 
accomplishment. 

Having a significant other 
or spouse yielded a 
significantly higher 
prevalence of burnout 
(60% vs. 40% for single), 
with such male residents 
having a higher 
prevalence of burnout 
(80% vs 65% for females, 
57% for single females, 
and 53% for single males). 
Poor job satisfaction (in 
terms of administrative 
autonomy, clinical 
autonomy, and global 
satisfaction) and 
intolerance of uncertainty 
were significantly 
correlated with burnout. 
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Tetzlaff, 2018101  
Concurrent 

Association of 
Physician 
Assistants 
in Oncology 

Physician assistants 

Membership of the 
Association of Physician 
Assistants 

in Oncology and 
attendee registration at 
the APAO Continuing 
Medical Education 
Conference 

Number of participants 
recruited: 855 

Number of participants 
evaluated: 250 

Multivariate Wilcoxon 
rank sum test, Kruskal-
Wallis test, chi-square 
test, Fisher's exaxct 
test, Cochran-Armitage 
test, multivariable 
logistic regression 

Age, gender, years as 
an oncology PA hours 
worked per week, 
practice type, 
subspecialty 

Lower perceived level of 
collaborating physician 
leadership, portion of time 
devoted to direct and indirect 
patient care 

Burnout was 
measured with the 
MBI for the 3 
domains of 
emotional 
exhaustion, 
depersonalizatino, 
and lack of 
personal 
accomplishment. 
Burnout was 
defined as high 
emotional 
exhaustion (score 
of 27 or higher) 
and/or high 
depersonalization 
(score of 10 or 
higher). 

Respondents who 
disagreed or were neutral 
regarding collaborating 
physician leadership 
qualities were more likely 
to be burned out (aOR = 
3.37, 95%CI =1.05 -10.80; 
OR =7.85, 95%CI = 2.76 -
22.3) than those who 
agreed. Subspecialty was 
independently associated 
with burnout, with medical 
oncology PAS being 
significantly less likely to 
have burnout than  
radiation oncology and 
pediatric or other 
subspecialty PAs. 

Thrush, 2019102  
Prospective 

University of 
Arkansas for 
Medical Sciences 

Physicians 

All resident and fellow 
physicians at University 
of Arkansas for Medical 
Sciences, a moderately 
large-sized academic 
health center 

Number of participants 
recruited: 633 

Number of participants 
evaluated: 281 

Multivariate Cross-
sectional analyses, 
correlations, 
multivariable linear 
regression, repeated 
measures ANOVAs, 
paired t tests, Tukey 
post hoc tests 

Gender, postgraduate 
year level, service area 
(hospital-based, 
medical-based, surgical-
based) 

Postgraduate year, gender, 
service area (hospital-based, 
medical-based, surgical-based), 
engagement in burnout-
alleviating activities in the last 4 
months 

Burnout was 
measured with the 
19-item 
Copenhagen 
Burnout Inventory 
for physical and 
psychological 
fatigue related to 
personal, work, or 
patient care 
burnout. Burnout 
was defined as no 
burnout for a score 
of 0, seldom for 25, 
and always for 
100, with moderate 
to high burnout for 
50 or higher. 

Postgraduate year 2 
residents (33.7 ± 19.1) 
had significantly higher 
patient-related burnout 
than postgraduate year 4 
residents (21.6 ± 15.4) at 
time 1. Females (54.2 ± 
16.3) had significantly 
higher personal burnout 
than males (43.2 ± 17.4) 
at time 2 and also at time 
3 (53.0 ± 17.3, 46.2 
±18.8). Females (50.2 
±16.7) had higher work 
burnout than males (41.8 
± 18.3) at time 2 and also 
at time 3 (50.9 ± 17.0, 
43.4 ± 18.3). Work 
burnout means at time 3 
significantly differed by 
PGY level. Multivariable 
models for average 
burnout showed no 
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interaction effects 
between the explanatory 
variables, and the final 
model included only PGY 
level and gender as 
explanatory factors. 
Females (53.7 ± 16.3) 
scored an average of 9.5 
points higher than males 
(44.6 ± 17.5) (beta =9.5 ± 
2.0; 95% CI, 5.5 and 13.5) 
in personal burnout, and 
gender contributed to 7% 
of variance in personal 
burnout. Both gender and 
PGY level independently 
significantly predicted 
work burnout, contributing 
to 4% and 3% of total 
variance, respectively. In 
the model explaining 
patient-related burnout 
scores, PGY level was the 
only significant 
explanatory factor for 
patient-related burnout, 
accounting for 4% of total 
variance in patient-related 
burnout. PGY 1 residents 
and PGY 2 residents had 
significantly higher patient-
related burnout than PGY 
4 residents, by about 8.1 
and7.3 points, respectively 
(beta = 8.1 ± 2.9, beta = 
7.3 ± 2.8). Tukey post hoc 
tests for these differences 
also were significant for 
PGY 1 vs. PGY 4 
residents and for PGY 2 
vs. PGY 4 residents. 
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Tran, 2019103  
Concurrent 

Primary care 
clinics 

Mixture of physicians, 
PA's, NP's 

All faculty and staff at 10 
primary care clinics at 
Oregon Health and 
Science University 

Number of participants 
recruited: 190 

Number of participants 
evaluated: 107 

Multivariate Fisher's 
Exact Test, simple linear 
regression 

Clinical full-time 
equivalent was 
controlled in the 
association of time in 
electronic health records 
and burnout 

Time spent on tasks related to 
electronic health records after 
hours 

Burnout was 
measured using 
the 9-item, 5-point 
Likert scale Mini-Z 
questionnaire, 
based on the 
Physician Worklife 
Study, to assess 
burnout, work 
satisfaction, and 
work stress.  This 
measure yielded a 
single item burnout 
score. 

Higher clinical full-time 
equivalents (0.7 or 
greater) were significantly 
associated with burnout. 
When clinical full-time 
equivalents were held 
constant, providers with 
burnout showed a 22.5% 
lower same day 
completion rate of charts 
versus non-burnout 
providers and had 2.1 
more incomplete call 
messages with patients 
than providers without 
burnout, and burnout was 
significantly associated 
with an increase of 3.6 in 
the number of incomplete 
results message. More 
EHR time exhibited a dose 
dependency with burnout, 
but with inflection for those 
with 0.5-0.6 clinical full-
time equivalents. 

Wang, 2019104  
Concurrent 

Surgery training 
programs 

Physicians 

Residents across 51 
institutions, enrolled in 
integrated vascular 
surgery training 
programs accredited by 
the Accreditation 
Council for Graduate 
Medical Education 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 212 

Multivariate  

Controlled variables 
unclear 

Demographic and training 
factors (age, gender, marital 
status, having children, region of 
training, average hours worked 
per week, postgraduate year), 
gender based discrimination and 
bias (frequency of experiencing 
or witnessing the forms of being 
asked to do non-medical tasks, 
inappropriate verbal 
communication, less trust from 
provider, less trust from patient, 
less responsibility) 

Burnout was 
measured with 2 
items of the 22-
item MBI, for 
emotional 
exhaustion and 
depersonalization. 
Burnout was 
defined as high 
levels of (at least 
weekly) emotional 
exhaustion or 
depersonalization. 

Gender-based 
discrimination and bias 
significantly predicted 
burnout, with an odds ratio 
of 1.9 (95% confidence 
interval of 1.1-3.5), as did 
longer work hours (above 
80 work hours a week) 
with an odds ratio of 2.8 
(95% confidence interval 
of 1.1-7.1). 

Weintraub, 
2016105  

Physicians Multivariate Pearson's 
correlation, Spearman's 
correlation, chi-square 

Current distress (due to clinical 
context, physical work setting, 
co-workers, personal health), 

Burnout was 
measured with a 
modified 54-item 

Substantial emotional 
depletion in the past 2 
weeks, distress from the 
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Concurrent 

American 
Academy of 
Pediatrics 

2011 US and Canada 
Directory of Section on 
Perinatal Pediatrics 
NICUs and 
Neonatologists of the 
American Academy of 
Pediatrics 

Number of participants 
recruited: 1,258 

Number of participants 
evaluated: 433 

tests, Fisher exact tests, 
independent t-tests, 
multivariable logistic and 
linear regressio 
nanalyses, principal 
component analysis, 
two-step cluster 
analysiession analyses 

Gender, race, 
household member 
types, years/level as a 
NICU attending 
physician, recent on-call 
clinical activities 

recent substantial experiences 
(physical exhaustion, emotional 
depletion), self-care activities 
(talking about distressing issues, 
exercise, prayer or meditation, 
doing creative arts, reading), 
gender, race, current household 
members, years at NICU 
attending, NICU level,  current 
feelings of distress ascribed to, 

version of the 
Compassion 
Fatigue and 
Satisfaction Self-
Help Test for 
Helpers for the 3 
subscales of 
compassion 
fatigue, burnout, 
and compassion 
satisfaction, and 
with a separate 36-
item questionnaire 
for self-reported 
professional and 
personal details 
that may affect 
development of 
burnout. 

work environment, 
distress from coworkers, 
and not talking about 
distressing issues 
significantly predicted 
burnout in both 
multivariable logistic 
regression and linear 
regression. 

Weintraub, 
2019106  
Retrospective 

Members of 
accredited 
fellowship 
programs for 
pediatric 
hematology-
oncology through 
the Accreditation 
Council for 
Graduate 
Medical 
Education 

Physicians 

Pediatric hematology-
oncology physicians 

Number of participants 
recruited: 1,771 

Number of participants 
evaluated: 496 

Multivariate  

Controlled variables 
unclear 

Compassion Fatigue (CF) score, 
not working on the day of 
survey, and distress about 
academic stress/administrative 
burden, and distress about 
coworkers 

Burnout subscale 
on the 
Compassion 
Fatigue and 
Satisfaction Self-
Help Test for 
Helpers (CFST) 

CF score, and distress 
about administrative 
burden/ 
academic stress and 
coworkers”were 
associated with higher BO 
scores. CS score and 
socializing were 
associated with lower BO 
scores. 

Windover, 
2018107  
Concurrent 

Cleveland Clinic 
Health System 

Physicians 

Physicians from multiple 
specialties 

Number of participants 
recruited: 1528 

Multivariate  

Physician sex, race, 
age, years in practice, 
marital status, 
dependents younger 
than 18 years, percent 
full-time equivalent, 

Employment-related data: 
ombudsman complaints,  
productivity, satisfaction 

MBI: 3 domains 
plus overall 
burnout 

There was no significant 
association between 
burnout and productivity or 
patient satisfaction with 
inpatient or specialty care. 
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Results 

Number of participants 
evaluated: 1145 

specialty,  practice 
setting, meeting and 
vacation days used per 
year 

Wright, 2011108  
Concurrent 

Three large 
Veteran's 
Administration 
hospitals, two in 
the southern US 
and one on the 
West Coast 

Mixed sample (different 
types) 

Healthcare workers from 
3 VHA hospitals, 53% 
physician assistants 

Number of participants 
recruited:  

Number of participants 
evaluated: 221 

Multivariate  

Controlled variables 
unclear 

Workplace conflict style 
(integrating, avoiding, 
dominating, obliging, 
compromising) was measured 
using the Organizational Conflict 
Inventory II. 

Burnout was 
measured using 
the MBI. Job 
burnout was 
defined using the 2 
dimensions of 
emotional 
exhaustion and 
depersonalization. 

Avoiding conflict style and 
dominating conflict style 
significantly predicted 
increased job burnout 
(0.17, 0.19, p<0.05). 
Integrating, obliging, and 
compromising conflict 
styles predicted lower job 
burnout (-0.16, -0.09, 
0.03), although the results 
were not statistically 
significant. 

Yank, 2019109  
Concurrent 

Physicians Moms 
Group online 
community 

Physicians 

Physician mothers with 
additional caregiving 
responsibilities, 
including adoptive and 
foster mothers, who are 
members of the 
Physicians Moms Group 
online community 

Number of participants 
recruited: 5,613 

Number of participants 
evaluated: 918 

Multivariate  

Age, race/ethnicity, 
marital status, type of 
practice, specialty, self-
perceived medical 
mistake ever 

Having additional caregiving 
responsibilities (caring for very ill 
children, spouses, parents, or 
others) 

Burnout was 
identified with the 
Mini Z Burn-out 
Survey. 

Physician mothers who  
had additional caregiving 
responsibilities 
experienced significantly 
higher burnout rates and 
adjusted risk ratios (aRR, 
1.25; 95% CI,1.06-1.46;P= 
.007) than physician 
mothers without such 
responsibilities. 

Yasko, 1983110  
Concurrent 

35 states and 
D.C. 

Nurse practitioners 

Masters-level  nurses  
working full-time in 
oncology clinical nursing 

Number of participants 
recruited: 265 

Number of participants 
evaluated: 185 

Multivariate T-test, 
Pearsaon correlation, 
multiple regression 
including stepwise 
multiple regression 

Controlled variables 
unclear 

Personal resources (age, marital 
status, number of children, 
income, master's level 
curriculum), personal 
perceptions (psychological 
support, stress, satisfaction with 
role at work, choice of work, 
development stage of burnout), 
role-related variables (years on 
job, work setting, appointment 
type, presence of written job 
description, presence of office at 

Burnout was 
measured with the 
30-item Jones 
Staff Burnout 
Scale for Health 
Professionals for 
psychological, 
behavioral, and 
physiological 
burnout symptoms. 
Burnout was 
calculated as a 

Multiple regression 
analysis yielded significant 
associations between 
burnout and psychological 
support (beta coefficient 
0.17), stress (0.22), 
satisfaction with role (-
0.36), developmental 
stage of burnout (0.19), 
and years in role (0.14), 
which together yielded a 
multiple correlation 
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Predictor variables Outcomes 
definition and 
operationalization 

Results 

work, presence of role model at 
work, average weekly work 
hours related to job, average 
weekly hours with cancer 
patients, weekly number of 
cancer patients cared for) 

score between 20 
(no burnout) and 
140 (severe 
burnout). 

coefficient of 0.716 and 
contributed to 51.3% of 
variance in burnout. 
Stepwise multiple 
regression with a final 
equation containing 
satisfaction with role, 
stress, developmental 
stage of burnout, and 
psychological support, 
contributed to 46.3% of 
variance in burnout. 

Yoon, 2017111  
Concurrent 

American 
Medical 
Association 

Physicians 

Stratified random 
sample of all practicing 
physicians in the US as 
identified from American 
Medical Association 
database Physician 
Masterfile 

Number of participants 
recruited: 1,878 

Number of participants 
evaluated: 1,156 

Multivariate Case 
weighting, t-test, 
Pearson chi-square test, 
multivariable logistic 
regression 

Demographic variables 
(age, gender, race, 
history of immigration, 
region), religious 
characteristics 
(affiliation, importance of 
religion) 

Frequency of exposure to clinical 
encounters that involved dying 
patients, clinical specialty,  
(general versus end-of-life 
specialties), patient 
centeredness of clinical 
environments 

Burnout was 
measured as one 
item in a validated 
measure. Burnout 
was defined as not 
burned out for a 
score of 1 to 2, and 
as high burnout for 
a score of 3 or 
higher. 

Physicians who preferred 
to work in clinical 
environments that were 
profit-centered (33% 
versus 20% for patient-
centered clinical 
environments, odds ratio = 
1.9, 95% confidence 
interval = 1.3 to 2.8) and 
physicians who often or 
always had emotional 
exhaustion after caring for 
the dying (31% versus 
19%  for never, rarely, or 
sometimes, OR = 2.1, CI = 
1.4-3.0) were more likely 
to experience burnout. 
Physicians who were often 
or always emotionally 
energized after having 
cared for the dying  were 
statistically significantly 
less likely to experience 
burnout (19% versus 25% 
for never, rarely, or 
sometimes, P = 0.049) 

Zhang, 2019112  
Concurrent 

Physicians Multivariate  

Controlled variables 
unclear 

Years in practice, gender, 
relationship status, 

Scoring 1.33 or 
greater on the 
Professional 

In the multivariable 
analysis, years in practice 
was inversely associated 
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Results 

American Society 
of Breast 
Surgeons 

Members of the 
American Society of 
Breast Surgeons 

Number of participants 
recruited: 2,568 

Number of participants 
evaluated: 660 

practice settings, practice 
community size, hours worked 
per week, and extent of time 
dedicated to breast surgery 

Fulfillment Index 
assessing work 
exhaustion and 
interpersonal 
disengagement 

with burnout and positively 
correlated with 
professional fulfillment. 
Working more than 60 h 
per week was positively 
associated with burnout 

Note: We include 112 documents that were published from the 103 studies -- 9 studies are related studies to the primary study cited. 
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ABSTRACT (Word count: 252)

Objectives. The objective of this study is to conduct a systematic review to identify the 

predictors of burnout among U.S. healthcare providers.

Methods. We searched 11 databases, registries, existing reviews, and contacted 

experts through October 4 2021. Two reviewers independently screened citations and 

full text publications using predetermined eligibility criteria. We included all studies 

evaluating potential predictors and documenting the presence and absence of 

associations with burnout assessed as a multidimentional construct. We excluded 

studies that relied solely on a single consinuous subscale of burnout. Data were 

abstracted from eligible studies and checked for accuracy by a content expert and a 

methodologist. We performed in-depth critical appraisal to assess risk of bias and 

present the quality of evidence in synthesized results from the prognostic studies.

Results. The 141 identified studies evaluated a range of burnout predictors. Findings 

for demographic characteristics were conflicting or show no association. Workplace 

factors, such as workload, work/life balance, job autonomy, and perceived support from 

leadership, had stronger associations with risk for burnout. Mental health factors, such 

as anxiety, and physical health risks may increase the risk, although the direction of 

these associations are unclear as few prospective studies exist to address this question. 

Factors such as social support appear to have a protective effect.

Conclusions. We found the most evidence for workplace, mental health, and 

psychosocial factors in predicting burnout but limited evidence for other potential 

predictors. However, more prospective studies are needed to improve our 

understanding about how to prevent provider burnout.
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Trial registration. PROSPERO (CRD4202014836).

Key words: Burnout, predictors of burnout, burnout predictors, healthcare providers
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ARTICLE SUMMARY

Strengths and Limitations of This Study

 This systematic review builds on previous reviews by incorporating a broader 

range of predictors of burnout including both individual-level variables as well as 

work context variables.

 The target population is US healthcare providers including medical providers and 

behavioral health providers.

 Our information sources were 11 research databases, research registries, 

previous systematic reviews from inception through October 4, 2021.

 We included both individual-level and organizational-level predictors.

 We used in-depth critical appraisal to determine risk of bias and synthesized the 

findings by type of predictors.
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INTRODUCTION

The health and well-being of the healthcare workforce is critical for providing 

quality patient care. One barrier to optimizing mental healthcare may be provider 

burnout in the workplace. Broadly, burnout relates to chronic emotional and 

interpersonal stress stemming from one’s work environment. Burnout1 has now been 

widely explored across a range of professional settings from human resources to 

information technology, and is most readily associated with so-called “helping 

professions,” particularly among healthcare providers.2

The term burnout was first used in the 1970s to describe the predictable 

exhaustion, cynicism, and the reduced professional efficacy that psychologists 

experienced shortly after beginning starting their careers.3 Since then, core symptoms 

of burnout have been intense emotional exhaustion, depersonalization or cynicism, and  

lower job performance.4 5 Existing research has identified a range of potential 

professional, environmental, and personal factors believed to be associated with 

developing burnout.6

As expected, burnout has also been linked to indicators of low job satisfaction for 

professionals, such as turnover, attrition, job loss, absenteeism, and early retirement.6-8 

Given these potential downstream effects of burnout on individuals and their work,9-11 it 

is critical to understand predictors in order to potentially mitigate or prevent burnout. 

Burnout has become an important point of discussion among healthcare 

personnel. Even the U.S. American Medical Association12 offers a range of resources, 

from weekly emails to podcasts, to help clinicians manage burnout and improve 

workplace satisfaction. Calls have been made to address the “crisis of burnout” among 
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U.S.-based clinicians, to which some attribute the high suicide rate observed in this 

population.13 Despite this push for collective action to address provider burnout,13 

understanding which populations are at a differential risk for burnout remains unclear.

Our primary objective of this review was to identify the predictors that can reliably 

predict burnout in U.S. healthcare providers. In this article, we contribute to the 

evidence base on the complex topic of burnout through a systematic review of 

predictors of burnout among U.S. healthcare workers. 

This review builds on existing systematic reviews that have addressed specific 

areas of potential predictors such as adverse childhood experiences of providers or 

futile or potentially inappropriate care9 14-20 For example, although the review by 

Abraham et al., 201914 also looked at predictors of burnout among U.S. primary care 

providers, it used a more narrowly defined set of eligibility criteria that included only 

personal or organizational predictors, which resulted in only one fifth of the articles 

included in this review. We included both individual-level variables (e.g., marital status) 

as well as work context aspects (e.g., electronic health record use requirement). Some 

of the other recent systematic reviews restricted the provider definition to surgeons21 or 

were more focused on prevalence rather than predictors of burnout.22 One study23 that 

included a variety of provider types and predictors covered defining and measuring 

burnout; who is harmed by burnout; incidence of burnout; causes of burnout; and 

interventions and remediation strategies for mitigating burnout. However, this review did 

not present the data in the standard style of a systematic review; rather, it was used to 

develop a framework for action and identified two strategies shown to be highly effective 

for restoring provider well-being: (1) aligning personal and organizational values, and (2) 
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enabling physicians to carve out one fifth of practice time that is of special important and 

valuable personally. Our review contributes uniquely to the burnout literature by 

incorporating a broader range of predictors and determinants of burnout.

METHOD

This systematic literature review was part of a series of literature reviews on 

burnout. The review is registered in PROSPERO (CRD4202014836). Throughout, a 

description of burnout as an outcome refers to self-reports of burnout or burnout based 

on accepted burnout measures and scales. The targeted population is U.S. healthcare 

providers including medical providers (physicians, physician assistants, nurse 

practitioners), and behavioral health providers (psychologists, mental health counselors, 

social workers).

Patient and Public Involvement

Patients or the public were not involved in the design, conduct, reporting, or 

dissemination plans of our research.

Search Strategy

The RAND librarian and content experts developed and tailored the search 

strategies to this literature review in a series of five total for the broader project. 

However, since we anticipated considerable overlap in search results across reviews, 

we used a central citation database for all reviews (see Supplemental Material details).

Sources 

We searched the databases PubMed, PsycINFO, Web of Science, and Business 

Source Complete for this review specifically, broader searches relevant to multiple 

topics in the literature series included CINAHL, AMED, DTIC, ERIC, Scopus, 
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CENTRAL, ClinicalTrials.gov, and ICTRP. We also screened bibliographies of existing 

systematic reviews (identified through PubMed and PsycINFO searches) and contacted 

content experts. 

Eligibility Criteria

 Participants: Eligible study participants were U.S. healthcare medical providers 

(physicians, physician assistants, nurse practitioners) and behavioral health 

providers (psychologists, mental health counselors, social workers). We included 

mixed samples as long as more than 50% of the sample were eligible 

participants. For example, if a study included other types of providers (e.g., 

dentists), it would be included if half of the study participants were medical 

providers.

 Exposure: Studies reporting on potentially associated participant (e.g., resiliency, 

perceived stress, coping mechanism), interpersonal (e.g., perceived support from 

colleagues), workplace (e.g., organization type, setting, provider type), 

organizational (e.g., panel size, lack of control over workload, value conflicts, 

insufficient reward, work overload, work inefficiency, inadequate staffing, 

breakdown of community, loss of meaning from work, work-life balance issues, 

perception of unfairness, call/watch duty, rotation schedule, post-call day off, 

access to care expectations), or patient (e.g., complex or high risk patients), 

predictors are eligible.

 Outcomes: Studies had to predict burnout to be eligible. Studies exclusively 

predicting resilience and other related constructs were excluded. Because the 

literature on burnout is vast, we specifically focused on studies that 
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operationalize burnout using a total burnout score on different measurement 

tools. For the Maslach Burnout Inventory (MBI),24 we required the outcome(s) to 

incorporate at a minimum the concepts of emotional exhaustion and 

depersonalization -- we did not include studies that were only based on a single 

MBI component e.g., emotional exhaustion.

 Timing: There were no restrictions regarding the timing of the exposure relative 

to the burnout outcome. The review is from inception through October 4, 2021.

 Setting: Settings included inpatient and outpatient professional healthcare 

settings in the U.S.

 Study design: Eligible studies were restricted to multivariate analyses 

simultaneously evaluating multiple competing variables and case-control studies. 

Inclusion Screening

Two reviewers independently screened each title and abstract of retrieved 

citations. Full-text publications were retrieved for citations deemed potentially eligible by 

one or both reviewers. Two independent reviewers applied explicit eligibility criteria to 

full-text publications; discrepancies were resolved through discussion including a 

subject matter expert. Reasons for exclusion were recorded in an electronic database 

for systematic reviews. 

Data Abstraction Procedure

The project team created a detailed extraction form to standardize the data 

collection process. To ensure consistency of interpretation of all fields on the form, 

reviewers piloted tested the form and discussed revisions. One reviewer abstracted 

data which were checked by a content expert and an experienced methodologist. We 
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abstracted the study ID and setting, the sample characteristics, the study design and 

analytic method, the predictor variables, the controlled variables, the outcome 

definitions and operationalization, and the results in terms of presence or absence of an 

association between potential predictors and the outcome burnout.

Risk of Bias

We assessed studies with Quality In Prognosis Studies (QUIPS).25 This critical 

appraisal tool accounted for the methodological approach (e.g., prospective studies) 

and analytic methods (e.g., multivariate analyses).

Synthesis

We summarized the evidence by predictor type, which enabled us to document 

the range of predictors that have been assessed in the literature and the research 

evidence supporting them. The synthesis is limited to predictors that were evaluated in 

at least five studies.

We rated the quality of the evidence for predictors of burnout across all identified 

pertinent studies. Based on GRADE guidelines,26 we categorized the quality of the 

evidence as follows:

 High: We are very confident that the true effect lies close to that of the estimate 

of the effect.

 Moderate: We are moderately confident in the effect estimate; the true effect is 

likely to be close to the estimate of the effect, but there is a possibility that it is 

substantially different.

 Low: Our confidence in the effect estimate is limited; the true effect may be 

substantially different from the estimate of the effect.
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 Very low: We have very little confidence in the effect estimate; the true effect is 

likely to be substantially different from the estimate of effect.

We took eight criteria into account to determine the level of evidence quality 

following an adaptation of the GRADE framework for prognostic factor research.26 The 

Phase of Investigation criterion was used as a starting point (high or moderate quality of 

evidence). The criteria Study Limitations, Inconsistency, Indirectness, Imprecision, and 

Publication bias can decrease the quality of evidence. The criteria Moderate/Large 

effect size and Exposure-response gradient could increase the quality of the evidence.

The Phase of Investigation differentiates whether the predictor evidence is 

primarily based on a study that aimed to identify potential prognostic factors (moderate 

quality) rather than based on studies aiming to confirm identified associations or 

explanatory research aiming to understand prognostic pathways (high quality). Study 

limitations assess the quality and risk of bias of the identified pertinent studies into 

account. Inconsistency assesses whether the identified association was consistently 

present across independent studies. Indirectness takes into account whether the 

available research studies do not accurately reflect the review question (e.g., reporting 

only on a selected subgroup). Evidence was downgraded for Imprecision if the sample 

size of included studies was insufficient, the confidence interval for effect estimates was 

wide, there were few outcome events for each prognostic variable or cases reaching 

included in the study. Publication bias was addressed by critically reviewing results 

based on only positive associations. Evidence for individual predictors could be 

upgraded for Moderate/Large effects or an Exposure-gradient response was identified. 
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Throughout, we downgraded the quality of evidence for study limitation (e.g., all 

studies are high risk of bias or the result has not been confirmed in a prospective study) 

or inconsistency (inconsistent results across studies regarding an association, regarding 

the direction of effect, or both); the evidence grade could be downgraded by one or two 

categories.

RESULTS

The literature flow is shown in Figure 1. Of 14,322 identified citations, 3,418 were 

obtained as full text. A total of 141 studies met inclusion criteria for this systematic 

review of predictors of burnout (see the Evidence Table and full list of citations in the 

Supplementary Material). These studies were published between 1987 and 2021. 

Most of the studies employed concurrent (or cross-sectional) designs, although 

some used prospective designs, and a few used retrospective designs. All analyses 

included some form of multivariate analysis (e.g., multivariate regression, multivariate 

intercorrelations, multivariate chi-square tests) given that the goal was to identify 

associations between one or more predictors and burnout. A wide variety of settings 

were covered in this set of studies. These included healthcare professional 

organizations; hospitals and units within hospitals; university medical centers, health 

departments, the military, and veterans’ health administration (VHA). In these studies, 

the number of participants ranged from as few as 21 to as many as 40,382 providers.

Outcome Definitions and Operationalization

Most of the studies employed the full 22-item MBI. A few studies combined the 

scales into phases of low, medium, and high burnout. Twenty-five studies (18%) used 

abbreviated versions of the MBI including 12-, 6-, 5-, and 2-item versions. Other 
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instruments used to measure burnout included the Professional Quality of Life V Scale 

(ProQoL),27 28 the Mini Z,29 the Burnout subscale from the Compassion Fatigue and 

Satisfaction Self-Test for Helpers,30 the Staff Burnout Scale for Health Professionals,31 

the Stanford Professional Fulfillment Index,32 and the 16-item Oldenburg Burnout 

Inventory (OLBI),33 or a 4-item measure from the Physician Worklife Study.34 One study 

used the 19-Item Copenhagen Burnout Inventory (CBI),35 36 and one study used the 

Expanded Physician Well-Being Index.37 Laastly, one study developed a 6-item 

measure of COVID-19-related burnout.38

Studies assessed variables predicting higher levels of burnout as well as 

protective factors associated with lower levels of burnout. Most of the documents 

operationalized burnout as a binary measure as opposed to using the full range of 

scores with a continuous measure. For example, many studies defined burnout with the 

MBI if high on the emotional exhaustion subscale (score of 27 or above) or high on the 

depersonalization subscale (score of 10 or above).39 This tendency for using cut-scores 

was in part an artifact of our exclusion criteria since we did not include studies that used 

just a single continuous MBI subscale measure.

Risk of Bias Assessment

Overall risk of bias across the included studies was moderate (see Figure 2). The 

largest source of bias was due to study participation for which the majority of documents 

were deemed at high risk. This was mostly due to low or unknown response rates. For 

study attrition, the risk level was moderate for most documents closely mirroring the 

overall pattern of risk. Ratings for prognostic factor measurement was low risk for a few 

documents and moderate for most with none rated as high risk. The pattern for outcome 
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measurement was similar to prognostic factor measurement. Study confounding and 

statistical analysis and reporting were rated as low risk for more than half of the 

documents with the remainder rated as moderate. Other sources of bias included small 

sample size or simplistic analysis (e.g., used only a 2-sample Wilcoxon rank sum test).

Predictors of Burnout

A variety of different types of predictors were explored in the existing studies 

aiming to predict burnout in healthcare providers. These included: demographic 

characteristics; professional and clinical practice characteristics; psychological health 

factors; health risks and health behaviors; and psychosocial variables. We summarize 

the types of predictors by each of these categories in the following narrative and the 

summary of findings table. The findings are summarized with the quality of evidence in 

Table 1 by predictor. More detail about the design, predictors, and results are provided 

in the Evidence Table in the predictor factor within the predictor categories.
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Table 1. Summary of Findings and Quality of Evidence
Predictors No. of 

studies
Reasons for quality rating Findings GRADE

Demographic Characteristics

Gender 73 studies Inconsistency (mixed findings across 
studies; 34 studies found an effect; 39 did 
not; of 9 prospective studies, 2 found a 
negative association between burnout and 
being female, 4 found a positive 
association, 3 found no association)

Women may be more likely to 
report burnout, but most 
studies do not find any 
association with gender 

Low

Age 53 studies Inconsistency (mixed findings across 
studies with 17 negative effect, 11 positive 
effect, 25 no association and 5 
prospective studies (2 no association, 2 
negative effect, 1 positive effect)

Younger participants may be 
more likely to report burnout 

Low

Race/ethnicity 17 studies Inconsistency (only 4 studies found an 
effect; lower burnout among Asians and 
other race/ethnicity and other minority 
compared with non-Hispanic white; the 3 
prospective studies found no effect)

Ethnicity is likely not 
associated with burnout

Low

Children 29 studies Inconsistency (only 6 studies found an 
effect, of these, 4 found lower burnout in 
participants with children, 2 found higher 
burnout), only 2 prospective studies (1 
found a negative effect; 1 no effect)

Having children is likely not 
associated with burnout 

Low

Marital status 24 studies Inconsistency (only 2 studies found a 
negative effect and no prospective study 

Marital status is likely not 
associated with burnout

Medium

Professional and Practice Characteristics

Workload and 
job stress

56 studies Inconsistency, study limitation (32 studies 
found a positive effect, 22 did not; 3 of 5 
prospective studies found an effect, the 
others did not; studies used different 
operationalizations of workload)

Burnout may be associated 
with workload and job stress; 
workplace engagement and 
experience may be protective.

Low

Years in 
practice

45 studies Inconsistency (16 studies found an effect, 
29 did not; of these, 10 found a negative 
effect, 4 found a positive effect, in 2 
studies the direction was unclear; of 5 
prospective studies, 2 found a negative 
effect, 2 no effect, 1 positive effect)

Years in practice may be 
negatively associated with 
burnout (fewer years in 
practice is associated with 
more reported burnout)

Low

Specialty/subs
pecialty

34 studies Inconsistency (13 found an association 
with subspecialty, 21 found no effect; of 5 
prospective studies, 2 found an effect)

Subspecialty may be 
associated with burnout (but 
which specialties is unclear) 

Very low

Practice setting 35 studies Inconsistency (only 8 studies found an 
effect, 27 found no effect; of 2 prospective 
studies, 1 found providers in private 
practice vs. academic and veteran 
hospital settings had lower burnout than 
providers in active military practices; 1 
found that surgeons in community-based 
practices had more burnout vs. academic 

Practice setting is likely not 
associated with burnout 

Low

Leadership 
support

20 studies Inconsistency (15 studies found a 
negative effect, of 2 prospective studies, 1 
found an effect, 1 reported no association)

Stronger leadership is 
associated with less burnout 

Medium
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Job autonomy 25 studies Inconsistency (16 studies found an effect, 
9 did not; 6 of 7 prospective studies found 
an association)

Job autonomy is associated 
with less reported burnout 

Moderate

Work/life 
balance

31 studies Inconsistency (20 studies found a 
negative effect 11 studies found no 
association; all 3 prospective studies 
reported a positive association)

Inadequate work/life balance 
is associated with more 
burnout reporting

Moderate

Compensation 
method and 
reimbursement

10 studies Inconsistency (5 studies found an effect [1 
protective]; 5 no effect); no prospective 
study was identified, different 
operationalizations and unclear direction)

Possibly no effect of 
compensation method with 
burnout but some 
inconsistency 

Very low

Salary 6 studies Inconsistency (1 study found an 
association, 5 did not; no prospective 
study reported on the predictor)

Likely no effect of salary on 
burnout

Low

Psychological health factors

Depression 14 studies Inconsistency (9 studies found an effect, 5 
found none; the only prospective study 
found an effect; unclear whether studies 
addressed potential conceptual overlap)

Depression may be 
associated with burnout 

Low

Anxiety 5 studies Consistency (3 studies reported an 
association including the only prospective 
study, 2 did not)

Anxiety is likely associated 
with burnout 

Moderate

Health risks and health behavior factors

Physical health 
problems

12 studies Inconsistency (6 studies found an effect, 6 
did not; no prospective study)

Physical health problems may 
be associated with burnout 

Low

Substance use 12 studies Inconsistency (4 positive effects of which 
3 address alcohol versus 8 no effect; no 
prospective study)

Substance abuse is probably 
not associated with burnout 
exception for alcohol use 

Very low

Sleep 
problems

9 studies Inconsistency (6 studies found an 
association, 3 did not; of the 3 prospective 
studies, 2 found an association, 1 did not; 
it is unclear whether sleep is a result of 
burnout)

Lack of sleep may be 
associated with increased 
burnout

Low

Exercise 11 studies Inconsistency (5 studies found a 
protective effect, 6 found no association; 1 
prospective study also found a protective 
effect)

Exercise may be negatively 
associated with burnout 
indicating a protective effect 

Low

Mindfulness 
and meditation

8 studies Inconsistency (3 studies found an effect, 5 
did not; of the 3 prospective studies, only 
1 found an association)

Mindfulness indicate a 
protective effect  

Low

Psychosocial variables

Perceived 
control

17 studies Inconsistency (10 studies found an effect 
with 9 protective, 1 unclear; and 7 
reported no association; 3 of 4 prospective 
studies reported an association; studies 
did not address conceptual overlap)

Perceived control may be 
negatively associated with 
burnout indicating a protective 
effect 

Moderate

Coping 8 studies Inconsistency (3 studies found a 
protective effect, 5 found no association; 
no prospective study)

We cannot say with certainty 
whether coping has a 
protective effect 

Very low

Social support 25 studies Inconsistency (12 studies found a 
protective effect, 13 did not; 2 of 6 
prospective studies found an effect)

Social support may indicate a 
protective effect in burnout

Moderate
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Demographic Characteristics. Almost all studies examined the effect of one or 

more demographic characteristics (also referred to as personal characteristics) as 

predictors of burnout. The effect of gender on burnout was examined in 73 studies. 

While 30 studies found that women had a greater risk than men, four studies found that 

men were at greater risk for burnout, including two prospective studies.39-41 Thirty-nine 

studies did not find gender to be a significant predictor of burnout. 

A total of 53 studies assessed age as a predictor. Twenty-eight studies found an 

association with burnout while 25 found none. Of those with an association, 17 studies 

found that younger age was a significant predictor of burnout while 11 found older age 

was a significant predictor. Five studies used prospective designs which provide the 

strongest evidence. However, those studies reported mixed results ranging from a 

negative association of age with burnout, i.e., younger providers have higher burnout 

levels,42-44 a positive relationship,45 and no relationship.39 46

Race or ethnicity as a predictor was evaluated in 17 studies (including 3 

prospective studies). However, this factor was a statistically significant predictor in only 

4 studies and the 3 prospective studies found no effect.47-49 

Other variables included having children which was examined in 29 studies (3 

that used a prospective design). Only 6 studies that addressed having children found 

this demographic characteristic to statistically significantly predict burnout and the 

direction of effects varied (some indicating that having children is associated with lower 

burnout levels whereas others found having children was associated with greater 

burnout. In addition, another study found that having additional caregiving 
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responsibilities (e.g., caring for very ill children, spouses, parents, or others) was 

associated with higher burnout rates.

A total of 24 studies examined marital status as a predictor of burnout. Of those, 

only 2 found a significant effect (being unmarried was significantly associated with 

burnout). None of these studies was prospective.

Professional and Clinical Practice Characteristics. These characteristics 

included specialty, years in practice, type and size of practice setting, management 

support (i.e., staffing, training resources), compensation or reimbursement. Other 

variables were job stress, autonomy, flexibility, work-life balance, workload/caseload 

(time spent on patient care, number of patients seen per week, hours worked, nights 

worked on call per week, charting or paperwork, electronic health record or 

computerization), and team functioning.

Workload or job stress, as assessed by longer work hours, more shifts per 

month, on-call time, and overall higher “busyness” (e.g., higher patient volume or 

percent of time in direct patient care) was a consistent predictors of burnout. Of 56 

studies, most found that workload was a significantly associated predictor for burnout. 

One study found that multiple workload factors including more hours worked, more 

nights on call, higher outpatient volume, and higher percent of time in clinical practice 

were associated with higher burnout risk. One study found that working more than 60 

hours per week, another for more than 70 hours per week, and two of more than 80 

hours a week was associated with a greater likelihood of burnout. In addition, working 

more than a one-night shift per week was associated with more burnout in a study of 

pediatric department Chairs.50 Five prospective studies provide the strongest evidence 
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for workload -- resident duty hours and shift type provides evidence that fatigue leads to 

increased burnout and workload among a sample of physiatrists was significantly 

associated with higher rates of burnout. Alternatively, satisfaction with workload, control 

over workload, workplace engagement, were protective factors for burnout.

A large number of studies assessed the number of years in practice, many 

among medical residents comparing, for example, first year residents to others. Of the 

45 studies, 16 found that practice duration was a predictor of burnout. One study 

identified the number of years in practice as a positive predictor of burnout in a sample 

of surgeons and another found that neurosurgery residents and post-graduate 

neurosurgeons experienced significantly higher burnout. However, other studies found 

that years in practice was negatively associated with burnout. One study among breast 

surgeons found that higher post-graduate year level was significantly associated with 

lower burnout, and one found that residents had more burnout than faculty. Among the 

5 prospective studies, 2 found that more years in practice predicts less burnout,1 found 

that more practice years leads to more burnout, and 2 found no association.

A total of 34 studies examined specialty or subspecialty as a predictor of burnout 

but only 13 found an effect. One large study of all specialties observed wide variation in 

burnout across them. The highest rates were among frontline primary care physicians 

(i.e., family medicine, general internal medicine, and emergency medicine physicians). 

Studies of surgeons have found trauma surgeons to have higher burnout than other 

specialites. Five studies used prospective designs. One found that second-year 

residents in urology, neurology, emergency medicine, and general surgery were at 

higher risk of burnout compared with internal medicine or dermatology.48 Another study 
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found that primary care providers were more burned out than most of the other 

specialties studies.51 The other three studies47 51 52 found no effect.

Practice setting was also assessed in 35 studies; 26 found no effect. Among the 

8 studies that found positive effects, one study of hospice and palliative care providers 

identified smaller organizations as a factor associated with greater burnout. Working in 

profit-oriented clinical settings was also associated with more burnout in a study 

comparing physicians in end-of-life care compared with other general specialties. One 

found that practicing in a university or academic medical setting (vs. non-university) was 

a significant predictor of higher burnout. A study of occupational and environmental 

physicians found that burnout was highest among physicians in government practice 

settings compared with physicians in private medical center groups, occupational 

medicine employers, hospitals or medical center groups, or consulting groups. There 

were 2 prospective studies -- 1 found that providers in private practice compared with 

academic and veteran hospital settings had lower burnout than providers in active 

military practices44. The other found that community-based surgeons were more likely to 

experience burnout compared with surgeons in academic settings.53

Twenty studies addressed support from management, organizational leadership, 

or mentors and of these, 15 found an effect. One study found that feeling unsupported 

by leadership was linked with higher burnout. In another study, surgical trainees who did 

not have a self-identified mentor were significantly more likely to report burnout and 

residents that had a structured mentorship had lower burnout risk.54 High quality 

supervisor leadership was also correlated with lower burnout among physicians and 

scientists in a large health care organization. Unfavorable physician evaluations of 
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supervisors and lower perceptions of meaningful feedback and professional 

development  were associated with a greater degree of burnout, while feeling that 

faculty cared about the medical oncology fellows’ educational success was protective 

against burnout. Lastly, alignment with leadership values was also associated with 

lower burnout. Of the 2 prospective studies, 1 found that leadership support was 

associated with higher burnout whereas the other found no effect.

Job autonomy including increased flexibility in work schedule, was evaluated in 

25 studies, 16 with an association. For example, reported autonomy served as a 

protective factor while perceived lack of control over work conditions and dissatisfaction 

with clinical autonomy were associated with greater burnout. One of the studies of 

military providers found that staying beyond the initial active duty service obligation was 

a protective factor for burnout.55 Among the 7 prospective studies, 6 suggested that 

flexibility and clinical autonomy may protect providers against future burnout.

Problems with work-life balance including work-home conflicts and dissatisfaction 

with work-life integration were a common predictor of burnout across the 31 studies. 

The studies reported positive associations with burnout, including three studies with a 

prospective design46 52 56 adding strength to findings for this predictor. 

Of the 10 studies that looked at the effect of compensation and reimbursement 

as a burnout predictor, 5 found an effect. In one study, additional compensation for 

consult calls was a significant protective factor for burnout. Another study found that 

concerns about reimbursement was a factor associated with higher burnout. Having 

compensation based entirely on billing was associated with greater burnout. However, 

method of compensation was not a significant predictor of burnout in 4 studies. The 
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other 2 studies found no effect.57 58 Similarly, only one of 6 studies reported an 

association between salary and burnout; all other studies found no effect.

Salary was identified as burnout predictors in six studies. Only one had a 

significant association. None of the studies used a prospective design.

Psychological Health Factors. Several studies examined provider 

psychological health factors associated with burnout. These factors included overall 

distress, depression, anxiety, suicidal ideation, personality disorders, and personality 

traits. 

Out of 14 studies that assessed depression as a predictor, 9 found that 

depression was significantly associated with higher burnout including one prospective 

study. In addition, 2 studies found that providers who had suicidal ideation had higher 

burnout scores.

Anxiety was examined in 5 studies and was identified as a statistically significant 

predictor in three of these48 59 60 including one prospective study.48 One study found 

that, among surgery residents, posttraumatic stress disorder (PTSD) was associated 

with high risk for professional burnout.61

Health Risks and Health Behavior Factors. Among 12 studies, none of which 

were prospective, that examined physical health problems as a predictor, 7 identified 

low back pain, physical inactivity, and distress from the physical work environment 

including those attributed to electronic health record use as contributing to burnout. Two 

studies looked at the effect of physical quality of life but only 1 found it to be protective 

against burnout.

Twelve studies included substance use as a potential predictor, 8 found no 
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association with burnout. Of those that looked at alcohol use, higher alcohol 

consumption was identified as a predictor; the studies reported that consuming > 5 

drinks per week, alcohol consumption more than once per week and a high score on an 

alcohol abuse screener was associated with higher odds of burnout. Two studies 

addressed tobacco use, one looked at cannabis use, and two at general substance use 

but did not find effects on burnout. Several studies looked at additional individual 

problems that adversely affect burnout. Three studies identified poor access to mental 

health care services or reluctance to seek mental health care as burnout predictors.

Three of 9 studies found that sleep deprivation was associated with greater 

burnout; 6 had no association. Of the 3 prospective design studies, 2 found an 

association.62 63

Some studies looked at health behaviors that have potential to protect against or 

minimize burnout. Among the 11 studies of exercise and physical activity, 5 found it to 

be a protective factor62-66 while the others found no effect. One study found that 

reporting good to excellent health67 was also protective.

Meditation and mindfulness specifically were assessed in 8 studies. Five studies 

that examined the effect of mindfulness on burnout found that it was a protective factor. 

Three of these were based on prospective data. One of the 368 found an association 

while the other 3 did not.

Psychosocial Variables. The last category of predictors included social and 

psychological mechanisms such as perceived control, coping, and social support. 

Factors associated with higher burnout included social stress outside of work. The role 

of coping strategies was unclear as studies reported conflicting results. On the other 
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hand, several predictors had protective effects. Among all 17 studies that looked at 

perceived control, 10 found significant effects, all but one indicating that more perceived 

control is a protective factor. Four studies used prospective designs.47 52 56 69 

Coping was a predictor in 8 studies. Across studies, findings were inconsistent 

with only 3 studies reporting a protective effect and 5 no effect. None of these studies 

used a prospective design.

Twenty-five studies identified social support as a factor associated with burnout. 

Of these studies, 12 found it to be a protective effect but 13 did not. Of the 6 prospective 

studies, only 2 reported an association.

DISCUSSION

This review of predictors associated with burnout revealed a large number of 

studies spanning a wide array of different types of predictors. How predictors and 

burnout measures were operationalized also varied across studies. Age and gender 

were the most commonly studied demographic characteristics with the balance of 

findings pointing to younger age and female gender associated with more burnout, but 

more studies found no association and there were some conflicting results. 

Among professional and clinical practice characteristics, unsupportive leadership, 

workload, job autonomy, and poor work-life balance stand out as being important 

predictors of burnout while supportive leadership, perceived autonomy, and adequate 

time spent outside of work are protective factors. Psychological health problems, such 

as anxiety may be associated with greater burnout. Poor physical health and health 

behaviors such as lack of sleep were also predictors of greater burnout while exercise 

and meditation appear to have a protective effect. Finally, while social and 
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psychological perceptions and experiences such as lack of control and social stress 

were found to increase burnout, other psychosocial factors were found to decrease or 

ameliorate burnout such as social support.

While we did identify several predictors of burnout, the body of evidence also 

shows that many predictors showed inconsistent and conflicting results across 

individual studies. Despite the large research volume, prospective studies that measure 

potential predictors to predict burnout at a later date are still sparse. The existing 

literature is dominated by studies documenting concurrent associations, i.e., predictors 

and the outcome burnout are measured at the same time, or are retrospectively 

assessed. These study designs do not allow definitive statements regarding predictors 

of burnout. In particular, in some cases it is unclear whether burnout exacerbates health 

issues such as sleep problems or vice versa with burnout exacerbating sleep problems. 

More prospective studies are urgently needed.

Drawing attention to the differential impacts of workplace stressors leading to 

burnout and the consequences of having burnout across different demographic groups 

remains important. Consistent with West et al. (2016), both organizational-level 

interventions such as adequate staffing, supportive leadership and individual-level 

interventions such as training providers to recognize the signs of burnout and ways to 

address those signs are needed to lessen the onset of this growing problem among 

busy healthcare providers.70 Of note, we also identified 7 studies that examined the 

association of COVID-19-related predictors of burnout and 6 found effects. Two studies 

found that caring for COVID-19 patients increased burnout.(#15263 & 15074). Another 

study found that exposure to patients being tested for COVID-19 was associated with 
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burnout.(#15206) Two studies found that providers experiencing COVID-19-related 

stress and challenges were more likely to report burnout. (#15364 & # 15026). Another 

study looked at burnout specifically related to COVID-19 and found that women 

reported more burnout but older providers and providers with more years in practice 

reported less burnout.(#15120). One of these studies did not find that COVID-19 surge 

or case rate were associated with burnout.

This study has several strengths. It incorporates a broader range of predictors 

(both individual-level and organizational-level) and uses a wider definition of healthcare 

providers than have previous systematic reviews to identify predictors of burnout. 

However, there are a few limitations that need to be considered when interpreting the 

findings. We excluded studies that exclusively predicted those other constructs such as 

resilience and excluded studies that reported on only a single component of burnout 

(e.g., emotional exhaustion). By doing so, we may have underrepresented some 

predictors that are linked to subscales.

The challenges faced by healthcare professionals, particularly during the ongoing 

pandemic, underscore the need for system-level strategies for keeping the workforce 

healthy. This includes organizational factors that contribute to burnout of the workforce 

that is so critical to our healthcare system. Healthcare organizations should embrace 

compassionate leadership styles that trickle down throughout organizations to frontline 

healthcare workers and evaluating the impact of training initiatives so that they may be 

scaled-up and replicated broadly.

CONCLUSION
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Our systematic review to identify the predictors of burnout with a specific focus 

on burnout among healthcare providers found several individual- and organizational-

level factors associated with an increased risk for burnout. Factors such as supportive 

leadership and job autonomy were found to be protective against burnout, but questions 

remain as to how to systematically operationalize such complex phenomenon to 

successfully prevent or reduce burnout. Many predictors showed inconsistent results, 

sometimes showing an association, sometimes not, and even documenting conflicting 

findings regarding the direction of associations. Going forward, interrogating and 

refining our understanding of burnout, as well as actively and prospectively measuring 

burnout will be critical. In addition, studies of burnout among healthcare providers will 

have to remain in step with the rapidly shifting context of healthcare in the U.S.
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Figure Legends

Figure 1. Flow Diagram

Figure 2. Summary of Risk of Bias Assessment by Source
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Figure 2. Summary of Risk of Bias Assessment by Source 

 

 

Page 39 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

Supplemental Material 

Systematic Review Search Strategy 
PubMed 
Date: 4 October 2021 
English Language 

Burnout OR “burn out” OR burn-out   

AND 

risk factor[tiab] OR risk factors[tiab] OR prognos*[tiab] OR predict*[tiab] OR multivariate OR 

“cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

usa[Affiliation] OR AL[Affiliation] OR AK[Affiliation] OR AZ[Affiliation] OR AR[Affiliation] OR 

CA[Affiliation] OR CO[Affiliation] OR CT[Affiliation] OR DE[Affiliation] OR FL[Affiliation] OR 

GA[Affiliation] OR HI[Affiliation] OR ID[Affiliation] OR IL[Affiliation] OR IN[Affiliation] OR 

IA[Affiliation] OR KS[Affiliation] OR KY[Affiliation] OR LA[Affiliation] OR ME[Affiliation] OR 

MD[Affiliation] OR MA[Affiliation] OR MI[Affiliation] OR MN[Affiliation] OR MS[Affiliation] OR 

MO[Affiliation] OR MT[Affiliation] OR NE[Affiliation] OR NV[Affiliation] OR NH[Affiliation] OR 

NJ[Affiliation] OR NM[Affiliation] OR NY[Affiliation] OR NC[Affiliation] OR ND[Affiliation] OR 

OH[Affiliation] OR OK[Affiliation] OR OR[Affiliation] OR PA[Affiliation] OR RI[Affiliation] OR 

SC[Affiliation] OR SD[Affiliation] OR TN[Affiliation] OR TX[Affiliation] OR UT[Affiliation] OR 

VA[Affiliation] OR VT[Affiliation] OR WA[Affiliation] OR WV[Affiliation] OR WI[Affiliation] OR 

WY[Affiliation] OR Alabama[Affiliation] OR Alaska[Affiliation] OR Arizona[Affiliation] OR 

Arkansas[Affiliation] OR California[Affiliation] OR Colorado[Affiliation] OR Connecticut[Affiliation] 

OR Delaware[Affiliation] OR Florida[Affiliation] OR Georgia[Affiliation] OR Hawaii[Affiliation] OR 

Idaho[Affiliation] OR Illinois[Affiliation] OR Indiana[Affiliation] OR Iowa[Affiliation] OR 

Kansas[Affiliation] OR Kentucky[Affiliation] OR Louisiana[Affiliation] OR Maine[Affiliation] OR 

Maryland[Affiliation] OR Massachusetts[Affiliation] OR Michigan[Affiliation] OR 

Minnesota[Affiliation] OR Mississippi[Affiliation] OR Missouri[Affiliation] OR Montana[Affiliation] 

OR Nebraska[Affiliation] OR Nevada[Affiliation] OR New Hampshire[Affiliation] OR New 

Jersey[Affiliation] OR New Mexico[Affiliation] OR New York[Affiliation] OR North 

Carolina[Affiliation] OR North Dakota[Affiliation] OR Ohio[Affiliation] OR Oklahoma[Affiliation] 

OR Oregon[Affiliation] OR Pennsylvania[Affiliation] OR Rhode Island[Affiliation] OR South 

Carolina[Affiliation] OR South Dakota[Affiliation] OR Tennessee[Affiliation] OR Texas[Affiliation] 

OR Utah[Affiliation] OR Vermont[Affiliation] OR Virginia[Affiliation] OR Washington[Affiliation] 

OR West Virginia[Affiliation] OR Wisconsin[Affiliation] OR Wyoming[Affiliation] OR united 

states[Affiliation] 

AND 

("2021/04/25"[PDat] : "3000/12/31"[PDat])  

Results: 626 – internal duplicate = 625 
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PsycInfo 

Date: 4 October 2021 

English Language; Academic Journals 

(May 2020-present) 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

AF us or usa or united states   

Results: 62 -duplicates= 28 

 

BSC 

Date: 4 October 2021 

English Language; Academic Journals 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results: 46-duplicates/ non-US = 31 

 

Web of Science 

Date: 4 June 2020 

English; Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI; COUNTRIES/REGIONS: ( USA ) 

DOCUMENT TYPES: ( ARTICLE OR EDITORIAL MATERIAL OR REVIEW ) 

TS=( Burnout OR “burn out” OR burn-out ) 

AND 

TS=(risk factor OR risk factors OR prognos* OR predict*OR multivariate OR “cohort study” OR 

cross-sectional OR case-control) 

AND 

TS=(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 
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psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results: 317 -duplicates= 118 

Total = 802 
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Supplemental Table 1. Evidence Table 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes definition 
and operationalization 

Results 

Afonso, 20211  

Concurrent 

American Society 
of 
Anesthesiologists 

Physicians 

Member attending 
anesthesiologists of the 
American Society of 
Anesthesiologists 

Number of participants 
recruited: 28,677 

Number of participants 
evaluated: 3,898 

Multivariate  

Some demographic 
characteristics (English 
as a second 
language), workplace 
and personal factors 
(time since training 
was completed, 
amount of caregiving 
responsibility at home) 

Demographic 
characteristics (age, 
gender identity, 
vulnerable or 
underrepresented 
group inclusion, 
English as a second 
language), workplace 
and personal factors 
(primary practice 
environment, 
availability of 
professional mentor at 
work, time since 
training was completed, 
recent work staffing 
shortages, level of 
support in professional 
and personal lives, and 
amount of caregiving 
responsibility at home) 

Burnout was measured 
with the MBI Human 
Services Survey on a 7-
point scale, and burnout 
was defined as high risk 
for high scores for 
emotional exhaustion (27 
or higher) and/or 
depersonalization (10 or 
higher). Burnout 
syndrome was defined as 
a high score on emotional 
exhaustion (27 or higher), 
a high score on 
depersonalization (10 or 
higher), and a low score 
on personal 
accomplishment (33 or 
lower) altogether. 

Working for at least 
40h/week (OR, 2.22; 
95% CI, 1.80 to 2.75; P 
< 0.001), perceived staff 
shortages (OR, 2.06; 
95% CI, 1.76 to 2.42; P 
< 0.001), perceived low 
support in work-life (a lot 
or a great deal; not at all 
or a little: OR, 6.7; 95% 
CI, 5.3 to 8.5; P < 0.001; 
a moderate amount: OR, 
2.29; 95% CI, 1.85 to 
2.83; P < 0.001), 
perceived low level at 
home (a lot or a great 
deal; not at all or a little: 
OR, 1.77; 95% CI, 1.44 
to 2.18; P < 0.001; a 
moderate amount: OR, 
1.37; 95% CI, 1.15 to 
1.64; P < 0.001), not 
having someone to talk 
to about concerns at 
work (OR, 1.56; 95% CI, 
1.31 to 1.84; P < 0.001), 
age under 50 yr (OR, 
1.48; 95% CI, 1.27 to 
1.72; P < 0.001), and 
identifying as lesbian, 
gay, bisexual, 
transgender/transsexual, 
queer/questioning, 
intersex, and asexual 
status (OR, 2.21; 95% 
CI, 1.35 to 3.63; P = 
0.002; fig. 3; 
Supplemental Digital 
Content 1 and 1) were 
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independent risk factors 
for high risk of burnout. 
Independent risk factors 
for burnout syndrome 
were hospital-based 
private practice (OR, 
1.88; 95% CI, 1.21 to 
2.93; P = 0.005; private 
practice outpatient 
based), staffing 
shortages (OR, 1.61; 
95% CI, 1.32 to 1.96; P 
< 0.001), perceived low 
support in work-life (a lot 
or a great deal; not at all 
or a little: OR, 10.0; 95% 
CI, 5.4 to 18.3; P < 
0.001; a moderate 
amount: OR, 3.63; 95% 
CI, 1.96 to 6.7; P < 
0.001), perceived low 
support at home (a lot or 
a great deal; not at all or 
a little: OR, 2.13; 95% 
CI, 1.69 to 2.69; P < 
0.001; a moderate 
amount: OR, 1.55; 95% 
CI, 1.22 to 1.97; P < 
0.001), not having 
someone to talk to about 
concerns at work (OR, 
1.66; 95% CI, 1.26 to 
2.37; P < 0.001), and 
age under 50 yr (OR, 
1.94; 95% CI, 1.59 to 
2.37; P < 0.001; fig. 3, 
Supplemental Digital 
Content 1 and 2). 

Aggarwal, 20152  

Concurrent 

Radiation 
oncology 
programs 

Physicians 

Directors of residency 
programs in radiation 
oncology 

Number of participants 
recruited: 88 

Multivariate Chi-square 
test, Fisher exact test, t 
test, Pearson 
correlation, univariate 
logistic regression, 

Demographic variables 
(age, race, primary 
role, number of 
program residents and 
faculty, associate 
program director 
support, number of 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. High 
burnout was defined as 

Job satisfaction was 
significantly correlated 
with burnout. Not having 
been a radiation 
oncology residency 
program director at 
another institution was 
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Number of participants 
evaluated: 47 

multivariate logistic 
regression 

Demographic variables 
(age, race, primary 
role, number of 
program residents and 
faculty, associate 
program director 
support, number of 
years on faculty 
previously, rank at 
academic institution, 
formal training for 
program director 
position and dealing 
with resident problems) 

years on faculty 
previously, rank at 
academic institution, 
formal training for 
program director 
position and dealing 
with resident 
problems); motivation 
for position of program 
director (including how 
the position impacts 
their career path, 
program outlook, and 
department chair and 
faculty support for 
residency program); job 
satisfaction (currently, 
1 year ago) and plans 
(estimated number of 
further years planned 
for serving as program 
director, likelihood of 
stepping down in the 
coming 1 to 2 years), 
self-efficacy (based on 
job effectiveness, 
professional control 
and efficacy regarding 
time management), 
and support (from 
spouse or significant 
other); professional 
stressors (impact of the 
10 stressors of clinical 
performance of 
resident, budget, lack 
of support for 
chairperson, adequate 
teaching by faculty, 
meeting requirements 
of Graduate Medical 
Education and 
Residency Review 
Committee of the 
Accreditation Council 

combined high emotional 
exhaustion, high 
depersonalization, and 
low personal 
accomplishment; low 
burnout was defined as 
combined low emotional 
exhaustion, low 
depersonalization, and 
hight personal 
accomplishment; and 
moderate burnout was 
defined as everything 
else besides high and low 
burnout, with high, 
medium, and low burnout 
corresponding to those 
scoring in the highest 
third, middle third, and 
lowest third of the 
normative description, 
respectively. 

significantly correlated 
with burnout (OR = 15.6) 
in univariate analysis. 
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for Graduate Medical 
Education), program 
director responsibilities 
(portion of time spent 
on teaching, caring for 
patients, doing 
research, carrying out 
administrative duties) 
and salary support 
(stipend compensation) 

Ahmed, 20203  

Concurrent 

Hematology and 
medical oncology 
programs of the 
Accreditation 
Council for 
Graduate Medical 
Education 

Physicians 

Medical oncology fellows 

Number of participants 
recruited: 1,674 

Number of participants 
evaluated: 261 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, 
gender, relationship or 
family status, 
educational debt level, 
highest education level 
of parents, household 
income in childhood), 
program variables 
(perceived adequacy of 
support staff, work-life 
integration, residency 
program satisfaction, 
on-call duties, average 
weekly hours worked) 

Burnout was measured 
with the MBI and (for the 
multivariable analysis) 
defined as high emotional 
exhaustion (score above 
26) in combination with 
either high 
depersonalization (score 
above 9) or low personal 
accomplishment (score 
below 34). 

Having a mother who 
graduated from college 
(OR = 0.27), perceiving 
adequate work-life 
balance (OR = 0.22), 
feeling that faculty cared 
about the respondent’s 
educational success 
(OR = 0.16), and being 
in the last year of 
training (OR = 0.45)were 
negatively associated 
with burnout. Having a 
debt of $150,000 or 
more (OR = 2.14) was 
positively correlated with 
burnout. 

Allegra, 20054  

Concurrent 

Network for 
Medical 
Communication 
and Research 

Physicians 

Oncology physicians 

Number of participants 
recruited: 7,715 

Number of participants 
evaluated: 1,464 

Multivariate 
Jonckheere-Terpstra 
trend test, Fisher's 
exact test, chi-square 
test, stepwise 
multivariate logistic 
regression 

Location of practice 
and subspectialty were 
not statistically 
significant in univariate 
analysis, and 
percentage of time 
devoted to research 
was not statistically 
significant in 
multivariate analysis. 

Colleagues with 
burnout, hours per 
week spent on patient-
related activities, when 
completed oncology 
training, number of 
educational meetings 
attended in past year, 
number of non-
weekend personal days 
taken in past year, 
percentage of time 
devoted to 
administrative 
activities, description of 
practice, number of 
patients seen per 
week, percentage of 

Burnout was measured 
as self-reported feelings 
of personal burnout and 
perceptions of physician 
burnout within the 
oncology community. 

The highest-ranked 
causes for their feelings 
ofburnout included 
overwork, lack of time 
away from the office,and 
reimbursement 
concerns. The top 
remedies for 
burnoutwere felt to be 
fewer patients, more 
time away from the 
office,and increased 
attendance at medical 
meetings. The 
multivariateanalyses 
demonstrated highly 
significant associations 
betweenburnout and 
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time devoted to 
teaching activities, 
percentage of time 
devoted to patient care 
activities, number of 
hours spent keeping up 
with educational needs 
per week, location of 
practice, percentage of 
time devoted to clinical 
(except patient care) or 
laboratory research, 
number of physicians in 
practice, definition of 
specialty 

hours spent on patient 
care, personal time off, 
andnumber of 
educational meetings 
attended. 

Anandarajah, 
20185  

Concurrent 

Large academic 
center 

Mixture of physicians, PA's, 
NP's 

Physicians and advanced 
practice providers from 
medicine, neurology, and 
psychiatry departments 

Number of participants 
recruited: 528 

Number of participants 
evaluated: 444 

Multivariate Analysis of 
variance,  general 
linear models, 
qualitative theme 
coding 

Controlled variables 
unclear 

Gender, years after 
training, practice 
characteristics (patient 
care, research, 
education, 
administration), full-
time or part-time 
employment, likelihood 
of recommending to 
others the practice of 
medicine, type of 
rewarding work, morale 
level, top 2 factors 
making professional 
work difficult, top 2 
factors sustaining 
sense of meaning in 
professional work, 
practical solutions to 
improve workplace 
setting, themes (lack of 
support, demanding 
workload,  
documentation, lack of 
respect, strong tone, 
work-life balance) 

Burnout was measured 
with a 2-question version 
of the MBI for burnout 
and callousness. Burnout 
risk was defined as high 
for having burnout 
symptoms once or more 
a week, average for once 
or a few times a month, 
and low for never or a few 
times a year. 

Advanced practice 
providers had higher 
burnout (51.6%) than 
physicians (41.6%). 
More females (49%) 
reported being burnout 
than males (40%). 
Burnout increased over 
the first 10 years of 
work, from 37.5% in the 
first 2 years to 53.5% in 
the next 3 years, to 55% 
over 6 to 10 years. The 
percentage of providers 
with burnout decreased 
after 10 years of 
university employment 
and was slowest for 
those at the institution 
for 31 years or longer 
(32%). Similarly, burnout 
rates were highest in 6 
to 10 years after training 
(54%) and lowest after 
31 years of experience 
(33%). Burnout rates 
were significantly higher 
for those who spent over 
80% of their time on 
patient care. The 
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themes of lack of 
support, lack of respect, 
and work-life balance 
problems were 
significantly associated 
with burnout risk. 

Apaydin, 20216  

Concurrent 

Across the US 

Mixture of physicians, PA's, 
NP's 

All Veterans Affairs primary 
care providers 

Number of participants 
recruited: Not stated 
(estimate 11,866 to 11,873) 

Number of participants 
evaluated: 1,543 (1,056 
physicians, 397 nurse 
practitioners, 89 physician 
assistants, 1 declined to 
state profession)) 

Multivariate  

Provider and facility 
characteristics of 
provider gender, age, 
race, ethnicity, 
supervisor status, 
PACT team tenure, VA 
tenure, PACT team 
type (e.g., general, 
women’s health, etc.), 
time spent in daily 
huddles, agreement on 
receipt of adequate 
education and training 
for scope of practice, 
PACT team staffing 
level (full staffing vs. 
less than full staffing), 
loss of PACT team 
staff (any 
in the past 12 months), 
facility type (VA 
Medical Center 
vs. Community-Based 
Outpatient Clinic), 
primary care 
provider-to-staff ratio, 
and observed-to-
expected panel 
size ratio (i.e., actual 
panel size divided by 
VA-recommended 
panel size) 

Challenges with care 
coordination (fielding 
calls or requests from 
patients unable to 
reach their Community 
Care provider, fielding 
calls or requests from 
patients trying to 
schedule routine tests 
with Community Care 
providers in a timely 
fashion, managing care 
of patients with new 
prescriptions from 
Community Care 
providers for VA 
pharmacy to fill, 
managing care of 
patients who reduced 
or eliminated opioid 
use but with new 
prescriptions from 
Community Care 
providers, getting 
outside tests and 
medical records 
performed by 
Community Care 
providers)  (measured 
with 5 questions on a 
5-point scale and 
converted to a binary 
outcome) 

Overall burnout level was 
measured by a single-
item question on a 5-point 
scale (no symptoms, 
occasional stress but not 
feeling burned out, 
definitely burning out and 
have one or more burnout 
symptoms, burnout 
symptoms will not go 
away, feeling completely 
burned out), burnout 
symptom frequency was 
rated on a 7-point scale 
(never, at most a few 
times a year, at most 
once a month, a few 
times a month, once a 
week, a few times a 
week, daily), and both 
were converted to a 
binary variable 

Moderate-to-extreme 
challenges obtaining 
outside tests and 
medical records from 
Community Care 
providers (OR]1.40, 95 
% CI 1.03 to 1.92; Table 
3) or managing patients 
with new prescriptions 
from Community Care 
providers (OR 1.83, 95 
% CI 1.34 to 2.51) were 
significantly associated 
with burnout overall. 
Moderate-to-extreme 
challenges managing 
patients with new 
prescriptions from 
Community Care 
providers (OR 1.57, 95 
% CI 1.14 to 2.15) were 
also significantly 
associated with having 
burnout at least once a 
week. More than 
average challenges with 
care coordination tasks 
overall (as measured by 
factor variable) were 
significantly related to 
overall burnout (OR 
2.04, 95 % CI 1.58 to 
2.63) and burnout 
symptoms occurring at 
least once a week (OR 
1.80, 95 % CI 1.38 to 
2.35) 

Attenello, 20187  Physicians Multivariate 
Multivariate logistic 

Demographic 
information (age, 

Burnout was measured 
with a modified version of 

Inadequate operating 
room exposure (OR = 
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Concurrent 

American 
Association of 
Neurological 
Surgeons 

Residents with information in 
the database of the 
American Association of 
Neurological Surgeons 

Number of participants 
recruited: 1,643 

Number of participants 
evaluated: 346 

regression in forward 
stepwise manner 

Demographic 
information (age, 
gender, relationship 
status, children, 
number of children, 
postgraduate year, 
program location) 

gender, relationship 
status, children, 
number of children, 
postgraduate year, 
program location), 
general perceptions of 
career (satisfaction with 
career as 
neurosurgeon, 
satisfaction with 
academic productivity, 
satisfaction with work-
life balance, adequate 
time for personal 
growth/development, 
spouse understanding 
of work hours, affected 
by control over one’s 
schedule, would 
choose neurosurgery 
again, would choose 
their residency program 
again, would 
recommend 
neurosurgery to a 
prospective applicant, 
has seriously thought 
of quitting, concerned 
about health care 
reform and future of 
medicine), historical 
factors (completed 
subinternship in one's 
program, adequate 
perception of field 
before applying, spent 
time away from 
education before 
training), program 
factors (position of 
program on original 
rank list, size of 
resident complement, 
social atmosphere, 
leadership changes, 

the burnout survey for 
attending neurosurgeons 
created by McAbee et al. 
Burnout was defined as 
high emotional 
exhaustion (score of 27 
or higher) and/or 
depersonalization (score 
of 10 or higher). 

7.57), hostile faculty (OR 
4.07), and social 
stressors outside work 
(OR = 4.52), and 
meaningful mentorship 
(OR = 0.338) were 
significantly associated 
with burnout in 
multivariate regression. 
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proximity of training 
program to immediate 
family), mentorship 
factors (any perceived 
benefit of mentorship 
relationship, as both 
mentee and mentor), 
other training factors 
(any other aspects of 
training associated with 
worse or better training 
experience), personal 
and professional 
stressors (affected in 
past 12-24 months) 

Baer, 20178  

Concurrent 

New England 
Pediatric 
Residency 
Consortium 

Physicians 

Pediatric interns and 
residents from 11 New 
England Pediatric Residency 
Consortium programs who 
were not in a combined-
specialty program 

Number of participants 
recruited: 486 

Number of participants 
evaluated: 258 

Multivariate Chi-square 
tests and logistic 
regression with some 
variables controlled 

Age, gender, and race 
were controlled for in 
the logistic regression 
of burnout and patient 
care attitude and 
behavior. 

Demographic variables 
(gender, race, ethnicity, 
marital status, parental 
status), residency 
factors (training year, 
program size, program 
location, average hours 
worked last week, 
rotation schedule, total 
sleep hours in past 
week, perceived sleep 
deprivation, as well as 
relationship status, 
living situation, 
children, distance from 
nearest family member, 
income, debt burden, 
and - for logistic 
regression - patient 
care attitude and 
behavior 

Burnout was measured 
as 2 components adapted 
from the MBI, namely, 
emotional exhaustion and 
depersonalization. 
Burnout was defined as 
an affirmative answer, at 
least weekly, to the 
emotional exhaustion 
question or the 
depersonalization 
question on a 7-point 
Likert scale. 

Younger residents (26 to 
29 years old) were 
marginally less likely to 
have burnout than older 
residents (above 30 
years old). Sleep 
deprivation was 
significantly associated 
with significantly greater 
burnout. Burnout and 
sleep deprivation were 
both associated with 
poor-quality patient care, 
with no significant 
interaction between 
burnout and sleep 
deprivation. In adjusted 
analyses, burnout was 
associated with 
significantly higher rates 
of suboptimal patient 
attitudes and behaviors 
in 5 of the 7 items 
asked. 

Balch, 20119  

Concurrent 

American College 
of Surgeons 

Physicians 

American College of 
Surgeons member surgeons 
with email address on file 

Multivariate High job 
stress and working 
more hours per week 
were associated with 
high burnout. 

Demographic variables 
(age, marital status, 
profession of spouse or 
partner, having 
children, children's 
age), subspecialty, 

Burnout was measured 
with the 3 MBI 
components of emotional 
exhaustion, 
depersonalization, and 
low personal 

Burnout was lower 
among surgical 
oncologists (36.1%) than 
among other surgeons 
(39.8%). For both 
burnout and depression, 
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Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 536 

Demographic variables 
(age, marital status, 
profession of spouse 
or partner, having 
children, children's 
age), subspecialty, 
years in practice, 
weekly hours worked, 
weekly operating room 
work hours, weekly 
night calls, practice 
setting, academic rank, 
main method of 
compensation, 
percentage time spent 
on non-patient care 
activities,  slowdown of 
career advancement 
by committing to 
raising children, who 
cares for youngest 
child if ill or not in 
school, work-home 
conflict in past 3 
weeks, how conflict 
was resolved, career 
conflict with partner or 
spouse, how career 
conflict was resolved, 
depression were 
variables used in 
backward and forward 
elimination multivariate 
logistic regression. 

years in practice, 
weekly hours worked, 
weekly operating room 
work hours, weekly 
night calls, practice 
setting, academic rank, 
main method of 
compensation, 
percentage time spent 
on non-patient care 
activities,  slowdown of 
career advancement by 
committing to raising 
children, who cares for 
youngest child if ill or 
not in school, work-
home conflict in past 3 
weeks, how conflict 
was resolved, career 
conflict with partner or 
spouse, how career 
conflict was resolved, 
depression 

accomplishment. Burnout 
was defined with high 
depersonalization and/or 
high emotional 
exhaustion as being at 
least one manifestation of 
professional burnout. 

surgical oncology 
ranked in the lower third 
of the 14 surgical 
subspecalties. 

Blechter, 201810  

Concurrent 

HealthyHearts 
NYC and a 
network managed 
by the Primary 
Care Information 
Project of the New 
York City 
Department of 

Physicians,Physician 
assistants,Nurse 
practitioners 

Providers in 174 small 
independent primary care 
practices participating in 
HealthyHearts NYC, which 
are members in a network 
managed by the Primary 
Care Information Project of 

Multivariate  

NA 

Practice 
characteristics, number 
of providers, medically 
underserved area 
designation, patient-
centered medical home 
status, Change 
Process Capability 
Questionnaire 
(measure of strategies 
for quality 

Provider burnout was 
assessed with a single 
item measure that has 
been validated against 
the Maslach Burnout 
Inventory: “Using your 
own definition of burnout, 
please indicate which of 
the following statements 
best describes how you 
feel about your situation 

Adaptive reserve was 
negatively associated 
with burnout (odds ratio 
0.12; 95% CI 0.02–0.85; 
P = 0.034) and other 
variables were not 
associated with burnout 
in bivariate analysis. 
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Health and Mental 
Hygiene 

the New York City 
Department of Health and 
Mental Hygiene 

Number of participants 
recruited:  

Number of participants 
evaluated: 235; 204 
physicians, 31 nurse 
practitioners/physician's 
assistants 

improvement), patient 
panel size, patient 
race/ethnicity 
(percentage of non-
Hispanic white 
patients), adaptive 
reserve, provider 
characteristics, working 
hours per week, years 
in practice 

at work?”13 Answer 
options included: “I enjoy 
my work. I have no 
symptoms of burnout,” 
“Occasionally I am under 
stress, and I do not al 
ways have as much 
energy as I once did, but I 
do not feel burned out,” “I 
am definitely burning out 
and have 1 or more 
symptoms of burnout, 
such as 
physical and emotional 
exhaustion,” “The symp 
toms of burnout that I am 
experiencing will not go 
away. I think about 
frustrations at work a lot,” 
and “I feel completely 
burned out and often 
wonder if I can go on 
practicing. I am at the 
point where I may need 
some changes.” 
Consistent with previous 
studies14, respondents 
were categorized as 
burned out if they 
checked 1 of the last 3 
options. 

Block, 201311  

Concurrent 

Three hospitals in 
Baltimore 

Physicians 

First-year internal medicine 
residents 

Number of participants 
recruited: 76 

Number of participants 
evaluated: 55 

Multivariate chi-square 
tests, vibariate and 
multivariable linear 
regression, Kendall's 
tau b analysis 

Age, gender, residency 
type 

Resident schedule was 
measured by previous 
week's number of work 
hours, previous 
month's number of 
days off, leaving on 
time, overnight call 
rotation (working a 24-
hour shift or longer at 
least every 4 days in a 
rotation), and 
adherence to 
Accreditation Council 
for Graduate Medical 

Burnout was measured 
with a 6-item modified 
version of the MBI 
questionnaire with total 
score ranging from 6 to 
30. Scores from 13 to 17 
indicated burnout and 
scores above 17 
indicated high burnout. 

Overnight call rotation 
significantly predicted 
higher burnout, 
controlling for age, 
gender, and residency 
type. 
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Education rules 
(leaving within 30 hours 
every time in the 
previous rotation 
including overnight call, 
working no more than 
80 hours in the 
previous week, and 
having 4 days or more 
off in the previous 
month). 

Braun, 201712  

Prospective 

Virginia 
Commonwealth 
University 

Physicians 

Internal medicine residents 

Number of participants 
recruited: 129 

Number of participants 
evaluated: 38 

Multivariate Chi-square 
tests, skewness and 
kurtosis tests, 
Mahalanobis distance 
tests, residual plot 
tests, Hosmer and 
Lemeshow test, 
hierarchical logistic 
regression 

Gender, stress at 
baseline level, 
depression at baseline 
level 

Mindfulness as 
measured with the 
short-form Five Facet 
Mindfulness 
Questionnaire (for 
mindfulness in 
observing, describing, 
acting with awareness, 
being nonjudgmental of 
inner experience, and 
being non-reactive to 
inner experience) 

Burnout was measured 
as the 3 subscales of the 
MBI - emotional 
exhaustion, 
depersonalization, lack of 
personal  
accomplishment. Criteria 
for burnout consist of high 
emotional exhaustion 
(score of 27 or above) or 
high depersonalization 
(score of 10 or above) at 
any of the 3 time points 
2.5 months apart when 
burnout was measured. 

Of the mindfulness 
traits, acting with 
awareness significantly 
predicted burnout, and 
lower dispositional 
mindfulness increased 
the probability of 
meeting burnout criteria. 
Of the internal medicine 
resident milestones, 
below-average 
performance in patient 
management with 
progressive 
responsibility and 
independence 
significantly predicted 
burnout while above-
average performance in 
accepting responsibility 
and following through on 
tasks and in effectively 
transitioning patients in 
health delivery systems 
significantly predicted 
burnout. 

Brown, 202113  

Concurrent 

American 
Association for the 
Surgery of Trauma 

Physicians 

Trauma surgeon members 
of the American Association 
for the Surgery of Trauma 

Number of participants 
recruited: 1,383 

Multivariate  

Some personal 
variables (awake hours 
at home, leave work 
early for personal time, 
have hobbies, 
participate in hobbies, 

Personal variables 
(awake hours at home, 
come into work late for 
personal time, leave 
work early for personal 
time, have hobbies, 
participate in hobbies, 
get enough exercise, 

Surgeon burnout was the 
secondary outcome, and 
satisfaction with work-life 
balance was the first 
outcome. 

Midcareer status (2.1 
[1.1–4.2], p = 0.03), 
spending more hours at 
work (2.4 [1.2–4.9], p = 
0.02), having fewer 
awake hours at home 
(3.3 [1.3–8.3], p = 
0.009), feeling there is a 
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Number of participants 
evaluated: 291 

get enough exercise, 
have healthy diet, 
hours of sleep per 
night, emotionally 
supported at home, 
vacation weeks taken 
off, personal 
satisfaction), some 
work variables 
(practice type, years in 
practice, work hours 
per week, enjoyment of 
job, enjoyment of 
colleagues, belief in a 
better job, perceived 
fair compensation, 
declining work-related 
tasks, ability to 
delegate work-related 
tasks, meeting work 
deadlines, consider 
oneself a 
procrastinator, take 
trauma calls, work 
responsibilities after 
call, leave work after 
call shift, work travel, 
emotionally supported 
at work, professional 
satisfaction) 

have healthy diet, drink 
alcohol, consume 
tobacco, hours of sleep 
per night, emotionally 
supported at home, 
marital status, have 
children, vacation 
weeks allotted, 
vacation weeks taken 
off, personal 
satisfaction), work 
variables (practice 
type, years in practice, 
work hours per week, 
enjoyment of job, 
enjoyment of 
colleagues, most/least 
enjoyable aspects of 
job, belief in a better 
job, perceived fair 
compensation, 
declining work-related 
tasks, ability to 
delegate work-related 
tasks, meeting work 
deadlines, considering 
oneself a 
procrastinator, taking 
trauma calls, work 
responsibilities after 
call, leaving work after 
call shift, work-related 
travel, emotional 
support at work, 
professional 
satisfaction) 

better job (2.4 [1.2–4.8], 
p = 0.02), and self-
identification as a 
procrastinator (2.4 [1.3–
4.5], p = 0.005) were 
independently 
significantly associated 
with burnout. 

Busis, 201714  

LaFaver, 201815 

Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurology physicians and 
trainees with membership in 
the American Academy of 
Neurology 

Number of participants 
recruited: 4,127 

Multivariate Chi-square 
test, Kruskal-Wallis 
test, multivariable 
logistic regression 

Age, sex, geographical 
region, primary work 
setting, years in 

Career satisfaction (for 
career choice and 
specialty choice), 
meaning in work as 
measured with 
Empowerment at Work, 
satisfaction with career 
as measured with 
Physician Job 

Burnout was measured 
with the MBI as the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. High 
emotional exhaustion 
(score of at least 27), 

Clinical practice 
neurologists reported 
higher burnout, from 
higher emotional 
exhaustion and higher 
personalization, than 
academic practice 
neurologists. For 
academic practice 
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Number of participants 
evaluated: 1,671 

practice, employment 
status (?) 

Satisfaction, 
reasonable clerical task 
workload, job 
autonomy, 
meaningfulness in 
work, effective support 
staff, weekly hours 
worked, subspecialty in 
epilepsy as compared 
to general neurology, 
practice in sleep 
medicine, percentage 
of time in clinical 
practice, weekly 
number of on-call 
nights, weekly number 
of outpatients seen, 
age of neurologist 

high depersonalization 
(score of at least 10), or 
low personal 
accomplishment (score of 
at least 33) indicated high 
burnout in that dimension. 

neurologists, weekly 
numbers of work hours 
and percentage of 
clinical time were 
significantly associated 
with higher burnout 
while job autonomy was 
significantly associated 
with lower burnout. For 
clinical practice 
neurologists , number of 
outpatients seen was 
significantly associated 
with greater burnout 
while job autonomy, 
meaning in work, 
reasonable clerical 
workload, effective 
support staff,  and 
subspecialty in epilepsy 
as compared to general 
neurology were 
significantly associated 
with lower burnout. 
Additionally, number of 
on-call nights was also 
significantly associated 
with higher burnout 
while older neurologist 
age was significantly 
associated with lower 
burnout. 

Campbell, 201016  

Prospective 

University of 
Colorado 

Physicians 

Internal medicine residents 
at the Denver Health 
Science Center of the 
University of Colorado 

Number of participants 
recruited: 179 

Number of participants 
evaluated: 86 

Multivariate Chi-square 
test, Cochran Q test, 
repeated-measures 
analysis of variance, 
logistic stepwise 
regression 

Age, primary care track 
at postrgraduate year 
3, being on-call, and 
hours worked per week 
were not statistically 
significant in bivariate 

Age, gender, primary 
care track at 
postrgraduate year 3, 
being on-call, 
depression (measured 
at internship with a 
positive depression 
screen based on the 
depression section of 
the Primary Care 
Evaluation of Mental 
Disorders Patient 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or above) or high 
depersonalization (score 
of 10 or above). 
Persistent burnout was 
defined as burnout across 
all 3 years of residency 
training. 

Gender significantly 
predicted persistent 
burnout, with men 
constituting 64% of 
persistently burned-out 
residents and women 
constituting 61% of 
occasionally burned-out 
and never burned-out 
residents, with an odds 
ratio of 3.31 for men. 
Depression also 
significantly predicted 
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analysis and were thus 
excluded from logistic 
regression. 

Health Questionnaire), 
hours worked per week 

burnout (OR = 4.40 for 
persistent burnout), and 
persistently burned-out 
residents had 
statistically significant 
more depression than 
other residents, with 
69% of burned-out 
residents testing positive 
for depression and 36% 
of residents who were 
not persistently burned-
out testing positive for 
depression. 

Chia, 202117  

Concurrent 

Accredited 
vascular surgery 
training programs 

Physicians 

Clinically active residents 
and fellows enrolled in 
accredited vascular surgery 
training programs 

Number of participants 
recruited: 564 

Number of participants 
evaluated: 475 

Multivariate  

Demographic 
variables, 
mistreatment, duty-
hour violations, 
institution 

Duty-hour violations 
(months in past 
academic year that 
violated 80-hour weekly 
maximum averaged 
over 4-week period), 
thoughts of attrition, 
having considered a 
career change to a 
specialty different from 
vascular surgery or 
thoughts of taking their 
life in past 12 months, 
mistreatment 
(discrimination by 
gender discrimination, 
discrimination by race, 
discrimination by past 
or present or expected 
pregnancy status or 
childcare needs, 
verbal/emotional abuse 
or bullying, or sexual 
harassment) 

Burnout was measured 
with a 6-item abbreviated 
MBI and defined as 
reporting symptoms of 
emotional exhaustion or 
depersonalization at least 
once a week. 

Females (OR, 0.49; 95% 
CI, 0.28-0.86) (Table III) 
and "other" 
race/ethnicity (OR, 0.33; 
95% CI, 0.14-0.78) had 
lower odds of burnout, 
adjusting for 
demographics, 
mistreatment, and duty-
hour violations. 
Mistreatment at least 
once a month was 
associated with higher 
odds of burnout (OR, 
3.09; 95% CI, 1.78-
5.39). More months in 
violation of duty-hour 
restrictions was 
associated with higher 
odds of burnout, from 1 
to 2 months (OR, 2.09; 
95% CI, 1.17-3.73) to 3 
or more months (OR, 
3.95; 95% CI, 2.24-
6.97). 

Civantos, 202018  

Concurrent 

Allopathic 
academic 
programs 

Physicians 

Resident and attending 
physicians in otolaryngology 
at all 109 allopathic 

Multivariate  

Not stated 

Demographic variables 
(sex, age, physician 
type, geographic 
location), surge status 
(based on reaching 
date of state projected 

Burnout was measured 
with the single-item Mini-
Z Burnout Assessment, 
and burnout was defined 
as a score of 3 or above. 
Other outcomes were 

Attending physicians 
had lower odds of 
burnout than resident 
physicians (OR 0.28, CI 
[0.11-0.68]; P = .005). 
Female physicians had 
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academic programs in the 
US 

Number of participants 
recruited: 4,463 (1,614 
residents, 2,849 fellows and 
attending physicians) 

Number of participants 
evaluated: 349 (165 
residents, 184 attending 
physicians) 

peak resource 
utilization from Institute 
of Health Metrics and 
Evaluation's COVID-19 
Projections), number of 
COVID-19 positive 
cases (based on 
COVID Tracking 
Project) 

anxiety, distress, 
depression. 

higher odds of burnout 
than male physicians 
(OR 1.93, CI [1.12.-
3.32]; P = .018) (Table 
6). 

Coleman, 202119  

Concurrent 

American College 
of Surgeons, 
specifically the 
Resident and 
Associate Society 
and the Young 
Fellow Association 

Physicians 

Clinically active residents in 
general surgery on the 
listervs of the Resident and 
Associate Society and the 
Young Fellow Association 

Number of participants 
recruited: 8,129 

Number of participants 
evaluated: 6,956 

Multivariate  

Type of membership in 
American College of 
Surgeons, age, 
gender, race, marital 
status, reduction in 
elective surgery 
because of COVID-19 
pandemic, cared for a 
COVID-19 positive 
patient, operated or 
performed an 
intervention procedure 
on a COVID-19 
positive patient, 
greatest concern 
during COVID-19 
pandemic, program 
instituted formal 
mechanisms for 
resident wellness 
support and resilience 
promotion, used 
wellness programs 
from American College 
of Surgeons and other 
professional societies, 
perceived adequate 
access to PPE, 
program asked you to 
bring your own PPE 

Resident and program 
characteristics (age, 
sex, race, LGBTQ+, 
marital status, children, 
region, institutional 
affiliation, program 
size, trauma center 
level, program 
specialty), effects of 
pandemic (clinical, 
education, personal; 
Table 2) 

Burnout was measured 
with a modified and 
abbreviated version of the 
MBI Human Services 
Survey for Medical 
Personnel, and burnout 
was defined as reporting 
either emotional 
exhaustion or 
depersonalization 
symptoms at least once a 
week 

Hispanic (aOR 0.64, 
95% CI 0.50–0.81; P < 
0.001] and Asian (aOR 
0.68, 95% CI 0.57–0.83; 
P <0.001) residents had 
lower burnout odds. 
Poor performance on 
each learning 
environment domain 
was associated with 
higher burnout odds. 
Dissatisfaction with 
workload and job 
demands (aOR 1.60, 
95% CI 1.31–1.94), 
efficiency and resources 
(aOR 1.74; 95% CI 
1.49–2.03), social 
support and community 
(aOR 1.37, 95% CI 
1.15–1.64), 
organizational culture 
and values (aOR 1.64; 
95% CI 1.39–1.93), 
meaning in work (aOR 
1.87; 95% CI 1.56–
2.25), and workplace 
mistreatment (aOR 2.49; 
95% CI 2.13–2.90; 
Table 3) were 
associated with higher 
likelihood of burnout. 

Coleman, 202120  Physicians Multivariate  Personal and practice 
characteristics (age, 

Burnout was measured 
with 2 of the 3 MBI scales 

Age, work-related 
physical pain (score of 4 
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Concurrent 

Society for 
Vascular Surgery 

Active members of Society 
for Vascular Surgery 

Number of participants 
recruited: 2,905 

Number of participants 
evaluated: 960 

Clinical work hours, on-
call frequency, 
EMR/documentation 
requirements, 
administrative/scholarly 
work hours at home 
outside of clinical 
hours, private practice 
setting, age, recent 
conflict of work and 
personal 
responsibilities, 
concern about having 
made a major medical 
error in last 3 months, 
work unit safety grade, 
physical pain 

sex, relationship status, 
children, age of 
youngest children, 
practice setting, years 
in practice, clinical 
hours worked in a 
typical week, nights on 
call in a typical week, 
hours spent in a typical 
week on EMR at home 
outside of clinical 
hours, hours in a 
typical week spent on 
administrative/scholarly 
work at home outside 
of clinical hours); work 
schedule leaves 
enough time for 
personal/family life, had 
a conflict between work 
and personal 
responsibilities in last 3 
weeks, how most 
recent conflict was 
resolved, concern 
about having made a 
major medical error in 
last 3 months, patient 
safety overall grade in 
work area where 
majority of time is 
spent, went through a 
medical malpractice 
suite in last 2 years, 
rating of worse work-
related pain or 
discomfort in past 7 
workdays 

and having at least one 
manifestation of burnout 
was defined as a high 
score for emotional 
exhaustion (27 or higher) 
and/or depersonalization 
(10 or greater). Other 
outcomes were 
depression and suicidal 
ideation. 

or higher), conflict of 
work and personal 
responsibilities, and 
work unit safety grade 
were significant 
independent risk factors 
for burnout (Table III). 

Creager, 201921  

Concurrent 

2017 American 
Board of Family 
Medicine 
certification 

Physicians 

Practicing physicians 
seeking to continue board 
certification in family 
medicine 

Multivariate  

Personal 
characteristics, 
practice organization 
characteristics, 
practice environment 

Personal 
characteristics (age, 
gender, allopathic 
versus osteopathic 
training, international 
medical graduate 
status, core faculty 

Burnout was measured 
with an American Board 
of Family Medicine 2-item 
questionnaire for 
emotional exhaustion and 
depersonalization, which 
highly correlated with the 

Being 60 years or age or 
older (OR =   0.54; 95% 
CI, 0.37-0.78), being 
satisfied with hours 
worked (OR = 0.73; 95% 
CI, 0.55-0.97), having 
good control over 
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examination 
registration 

Number of participants 
recruited: 1,510 

Number of participants 
evaluated: 1,437 

characteristics (refer to 
Predictor variables 
above for details) 

membership in medical 
school or residency), 
practice organization 
characteristics (practice 
type (solo private 
practice, group private 
practice, federally 
qualified health center, 
other public, hospital-
owned, academic 
health center, health 
maintenance 
organization, federal, 
miscellaneous), 
practice ownership 
(self-employed, sole 
owner, partial owner, 
no ownership)), 
practice environment 
characteristics (having 
vulnerable patients, 
feeling great job stress, 
workload control, 
enough time for 
documentation, primary 
work area atmosphere, 
alignment of 
professional values 
with department 
leaders, efficient care 
teamwork, time spent 
on EHR at home, 
satisfaction with hours 
worked) 

MBI. Burnout was defined 
as the presence at least 
once a week of either 
feeling burned out from 
work or having become 
more callous to people 
since taking the job. 

workload (OR = 0.58; 
95% CI, 0.43-0.80), 
having good alignment 
of values with 
department leaders (OR 
= 0.48; 95% CI, 0.36-
0.62), and having 
enough time for 
documentation  (OR = 
0.64;  95% CI, 0.47-
0.86) were significantly 
associated with less 
burnout. Experiencing 
high professional stress 
was associated with 
significantly greater 
burnout (OR = 3.95; 
95% CI, 3.02-5.16). 

Cull, 201922  

Prospective 

American 
Academy of 
Pediatrics 
database 

Physicians 

Pediatricians who had 
participated in the American 
Academy of Pediatrics Life 
and Career Experiences 
Study 

Number of participants 
recruited: 1,940 (2012) to 
2,122 (2016) 

Multivariate Mixed 
effects logistic 
regression over time, 
McNemar's tests, chi-
square tests, t-tests 

Demographic 
characteristics (gender, 
cohort, medical school 
location, subspecialty 
or no subspecialty) 

Flexibility, busyness, 
change in jobs, time 
spent with patients, 
autonomy at work, 
increased sleep, 
support from 
colleagues,  increased 
exercise, decreased 
work hours, moved to 
new area 

Burnout was measured 
with a single item for 
experiencing burnout at 
work and, for a cross-
check subsample of 397 
individuals, with the MBI 
for the 3 dimensions of 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 

Burnout increased up to 
35% in 2015 and 2016. 
Greater flexibility in work 
schedule (aOR = 0.28, 
95% CI = 0.22−0.35), 
less work busyness 
(aOR = 0.28, 95% CI = 
0.22−0.36), and job 
change (aOR = 0.48, 
95% CI = 0.36−0.65) 
were most significantly 
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Number of participants 
evaluated: 1,804 

was used to create a 
cumulative variable for 
strong agreement or 
agreement with 
experiencing burnout at 
any time point. 

associated with reduced 
burnout. Among the life 
changes, increased 
sleep (aOR, 0.62; 95% 
CI, 0.48−0.80), 
increased exercise (aOR 
= 0.70; 95% CI, 
0.54−0.89), and 
becoming pregnant or 
having a baby (aOR, 
0.68; 95% CI, 
0.53−0.88) were 
associated with reduced 
burnout, whereas 
experiencing the death 
of a family member or 
close friend (aOR, 1.37; 
95% CI, 1.06−01.79) 
was associated with 
increased burnout. 

Cydulka, 200823  

Prospective 

American Board of 
Emergency 
Medicine 
Longitudinal Study  
of Emergency 
Physicians 

Physicians 

Emergency medicine 
physicians 

Number of participants 
recruited: 1,008 

Number of participants 
evaluated: 740 

Multivariate  

Controlled variables 
unclear 

Career leadership, 
issues considered 
serious in day-to-day 
work (sufficient 
knowledge, energy 
level required for work, 
fatigue, sufficient time 
for personal life; patient 
acuity level, shift 
length, number of night 
shifts, opportunities to 
go to conferences, 
colleagues), work 
conditions/opportunities 
believed to exist at 
work position (no 
control over work 
conditions, no personal 
reward, emergency 
department census 
from 20,000 to 60,000) 

Burnout was with a single 
item, "How much of a 
problem is  burnout in 
your day-to-day pay?" 

Taking on leadership 
roles in day-to-day work 
or organized medicine 
significantly negatively 
predicted burnout, with 
physicians taking on 
leadership roles being 
40% less likely to report 
burnout as a problem. 
Perceived lack of control 
over work conditions,  
lack of personal reward , 
perceived problems of 
patient acuity level, shift 
length,  number of night 
shifts, insufficient time 
for personal life,  lack of 
energy required for 
work, fatigue,  
problematic stress ,  
having problematic 
colleagues, and being 
unable to attend 
conferences were also 
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associated with greater 
burnout. 

De Oliveira, 
201124  

Concurrent 

American Medical 
Association 

Physicians 

Academic anesthesiology 
department chairpersons 
based on the mailing list of 
the 2009 to 2010 directory of 
the American Medical 
Association within Graduate 
Medical Education 

Number of participants 
recruited: 117 

Number of participants 
evaluated: 102 

Multivariate Binary 
logistic backward 
regression, as well as 
bootstrap sampling 

Age, gender, years as 
chairperson, weekly 
hours worked, 
department size, 
institutional support 
group, efficacy, 
effectiveness, job 
satisfaction, impact of 
stress on chairperson, 
faculty retention 
issues, budgeting 
deficits in department, 
high likelihood to step 
down within 2 years, 
family support 

Demographic variables 
(age, gender, length of 
service in years as 
chairperson, 
department size as 
number of faculty, 
division chiefs, 
residents and fellows, 
weekly work hours, 
percentage of time 
spent on patient care, 
administrative duties, 
research, support 
group for chairperson 
at his or her medical 
school); work stressor-
related variables 
consisting of current 
job satisfaction 
(currently, 1 year later, 
5 years later), 
satisfaction with 
balance between 
professional and 
personal lives, self-
efficacy regarding 
career, effectiveness 
as chairperson; support 
from spouse or 
significant other and 
family (based on items 
including frequency of 
disagreement with 
them over time spent 
on work, frequency of 
encouragement from 
them to take advantage 
of career opportunities) 

Burnout was measured 
with a short-version, 12-
question MBI-HHS survey 
for the 3 components of 
depersonalization, 
emotional exhaustion, 
and personal 
accomplishment. Burnout 
was calculated with 
proportional scoring, 
based on which high 
burnout risk was defined 
as high emotional 
exhaustion (score above 
26) and high 
depersonalization (score 
above 12) and low 
personal accomplishment 
(score of 0 to 31), and 
moderate burnout risk 
was defined as when at 
least 2 criteria for high 
burnout risk were met. 

Lower current job 
satisfaction and lower 
self-reported support 
from spouse or 
significant other both 
independently predicted 
burnout. 

De Oliveira, 
201125  

Concurrent 

Physicians 

Directors of anesthesiology 
residency programs 

Multivariate Chi-square 
and Mann-Whitney U 
tests to compare high 
vs. low to moderate-
high risk of burnout, 

Age, gender, years on 
job as program 
director, weekly work 
hours, number of 
residents in program, 

Burnout was measured 
with a shortened, 12-
question MBI-HSS. 
Proportional scoring was 
used to define burnout 

High burnout risk was 
significantly associated 
with higher likelihood of 
lower job satisfaction 
and higher likelihood of 
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Academic 
anesthesiology 
department 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 100 

Kruskal Wallis H test to 
compare MBI subscale 
scores, and binary 
logistic regression for 
high vs. low to 
moderate-high burnout 
with stepwise 
backward elimination 

Controlled variables 
unclear 

compliance, support 
from family or 
significant others, 
efficacy, stressors with 
possible impact on job 
in past year and 
stressors' impact, 
current job satisfaction 
(currently, 1 year later, 
5 years later,  self-
efficacy,  also 
satisfaction with 
balance of professional 
and personal lives), 
family/other support 
likelihood to resign 
from job within the next 
1-2 years, perceived 
control over career, 
effectiveness in job 
position 

syndrome as high 
emotional exhaustion 
(score above 26), high 
depersonalization (score 
at least 10), and low 
personal accomplishment 
(score under 32) 

stepping down within the 
coming two years. 
Issues with compliance, 
self-assessed 
effectiveness, family or 
other support, perceived 
impact of stress - 
especially regarding 
administrative duties for 
compliance - and current 
job satisfaction predicted 
high burnout, and this 
logistic regression model 
had a sensitivity of 0.55 
(95% CI of 0.34 to 0.74) 
and specificity of 0.99 
(95% CI of 0.92 to 1.0). 

Del Carmen, 
201926  

Prospective 

Academic medical 
practice 

Physicians 

Physicians at a large 
academic medical practice 

Number of participants 
recruited: 1,850 (2014), 
2,031 (2017) 

Number of participants 
evaluated: 1,774 (2014), 
1,882 (2017) 

Multivariate Chi-square 
test, t test, 
multivariable 
regression 

Demographic variables 
(gender, race, time 
since training, 
specialty) 

Demographic variables 
(gender, race, time 
since training, 
specialty), career misfit, 
satisfaction 
(relationship with 
colleagues, quality of 
care, workflow, call and 
coverage schedule, 
time and resources for 
continuing medical 
education, opportunity 
to consult with peers, 
control over schedule, 
opportunity to impact 
decision making, 
workload), agreement 
with (having a trusted 
advisor, having 
sufficient administrative 
support, administrative 
duty affecting ability to 
provide care), time 

Burnout was measured 
with the MBI for the 3 
subscales of exhaustion, 
cynicism, and 
professional efficacy. 
High scores were defined 
as 3.0 or above in 
exhaustion, 2.0 or above 
on cynicism, and 4.0 or 
above in professional 
efficacy. Burnout was 
defined as a dichotomous 
variable of 1 for a high 
score on 2 of the 3 
burnout subscales or 0 
otherwise. 

Early-career physicians 
(10 years since training) 
were more susceptible 
to burnout (OR = 1.36, 
95% CI = 1.05-1.77) and 
late-career physicians 
(>30 years since 
training) were less 
vulnerable (OR = 0.59, 
95% CI = 0.40-0.88) to 
burnout than mid-career 
physicians (11-20 years 
since training). 

Page 62 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

spent on administrative 
duty 

Doolittle, 202027  

Concurrent 

American College 
of Physicians, 
Connecticut 
Chapter and 
upstate New 
York's Hudson 
Valley Region 

Physicians 

Attending internal medicine 
physicians recruited through 
convenience sampling 

Number of participants 
recruited: 1,021 

Number of participants 
evaluated: 337 

Multivariate  

Demographic 
characteristics 

Demographic 
characteristics (age, 
sex, income, marriage 
status, practice years, 
children, practice 
setting), coping 
strategies (measured 
with the COPE 
Inventory), resilience 
(measured with the Grit 
Scale), religious 
involvement (measured 
with the Duke 
University Religion 
Index), exercise 
(measured with the 
Rapid Assessment of 
Physical Activity), 
institutional support (a 
non-validated Likert 
scale instrument) and 
friendship (measured 
with a non-validated 
Likert instrument) 

Burnout was measured 
using the Professional 
Quality Life Scale 
(ProQol) and defined as 
high for a score above 25 
on the burnout domain of 
the scale. 

There were significant 
correlations (p < 0.0001) 
between grit (or 
resilience, -0.29), 
institutional support (-
0.35), friendship (-0.25), 
exercise, and coping 
strategies (positive 
coping strategies: 
acceptance -0.19, active 
coping -0.43, positive 
reframing -0.18, strategy 
planning -0.21; negative 
coping strategies: denial 
0.30, disengagement 
0.58, self-blame 0.38, 
substance abuse 0.12, 
venting 0.12) with 
burnout, accounting for 
55% of the variation of 
burnout. 

Dyrbye, 201128  

Concurrent 

Department of 
Medicine Mayo 
Clinic 

Physicians 

Faculty physicians, 
specifically, academic 
general internists and 
subspecialty internists 

Number of participants 
recruited: 566 

Number of participants 
evaluated: 465 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(sex, number of weeks 
of hospital service, 
number of weeks of 
consult service, 
overnight duty in 
house, and number of 
times of being called in 
to the hospital in the 
previous year), work 
characteristics (mean 
weekly work hours, 
inpatient roles (hospital 
duties in past year, 
number of weeks of 
inpatient service), 
procedural roles 
(procedural duties after 
hours, number of nights 

Two questions 
corresponding to the 2 
components of the MBI, 
specifically, feeling 
burned out from work at 
least weekly for emotional 
exhaustion and 
callousness towards 
people since taking on 
the job for 
depersonalization 

Weekly work hours (1.02 
OR, 95% CI 1.00-1.03), 
conflicts at work or 
home within the last 3 
weeks (2.09 OR, 95% CI 
1.10-3.97), and 
resolution of the conflict 
at work or home in favor 
of work (1.88 OR, 95% 
CI 1.13-3.12) were 
associated with burnout. 
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per year of being called 
in to perform 
procedures after hours, 
overnight duty in 
house), work or home 
conflict (conflict 
between work and 
personal duties in the 
past 3 weeks, how the 
last conflict was 
resolved) 

Dyrbye, 201329  

Concurrent 

All specialty 
disciplines 

Physicians 

Physicians with all specialty 
disciplines 

Number of participants 
recruited: 27,276 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-
square test, and 
forward-stepping 
logistic model with 
backwards stepping 

Gender and other 
personal and 
professional variables 
were controlled for in 
the logistic regression. 

Demographic factors 
(age, gender, children, 
marital status), weekly 
hours worked, 
overnight call 
frequency, specialty 
discipline (primary 
care, surgery, 
medicine, pediatrics), 
number of years in 
practice past residency 
and fellowship (early, 
middle, late career 
stage), primary practice 
setting (private, 
academic medical, 
veterans, military) , 
work-home conflicts 
(between clinical or 
administrative work and 
personal duties in past 
3 weeks, resolution in 
favor of 
work/personal/both 
duties), career 
satisfaction (with 
career, specialty, work-
life balance, intent to 
decrease clinical work 
hours, intent to leave 
current practice, 
recommendation of 
medicine as career 
option to children if 

Burnout was measured 
with the 3 MBI subscales 
of emotional exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) or 
high depersonalization 
(score of 10 or higher). 
Being retired or not 
practicing was 
independently associated 
with burnout (OR =  1.93, 
95% CI = 1.03-3.59). 

Burnout was more likely 
among middle career 
than among early or late 
career physicians, even 
when analyzed by 
gender. 
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any), career stage 
(early , middle, late) 

Dyrbye, 201830  

Prospective 

US medical 
schools 

Physicians 

Second-year medical 
resident physicians identified 
from a stratified random 
sample of 49 US medical 
schools 

Number of participants 
recruited: 5,823 

Number of participants 
evaluated: 3,588 

Multivariate Intraclass 
correlation tests, fixed-
effects logistic 
regression with robust 
standard errors and 
adjusted by school 
clustering 

Demographic variables 
(age, gender, race, 
marital status, parental 
status, born in US, 
household income in 
residency), educational 
debt, score on US 
Medical Licensing 
Examination Step 1, 
anxiety, empathy, 
social support in year 4 
of medical school 

Clinical specialty, 
demographic variables 
(sex, race), debt in 
education, score on US 
Medical Licensing 
Examination Step 1, 
anxiety, empathy, 
social support in 
medical school 

Burnout was measured 
with 2 single-item 
measures modified from 
the MBI 

Urology, neurology, 
emergency medicine, 
ophthalmology, and 
general surgery training 
were associated with 
higher relative risk 
(ranging from 1.23 to 
1.48) of burnout in year 
2 of residency as 
compared to internal 
medicine training. 
Dermatology training 
was associated with 
lower relative risk (RR = 
0.60, 95% CI = 0.39-
0.88) of burnout. Female 
gender (RR = 1.19, 95% 
CI = 1.09-1.29) and 
higher anxiety in year 4 
of medical school (RR = 
1.08 per increase of 1 
point, 95% CI = 1.06-
1.10, RD = 1.7% per 
increase of 1 point, 95% 
CI = 1.5-1.9%) were 
associated with higher 
risk of burnout. Higher 
empathy in year 4 of 
medical school (RR = 
0.99 per increase of 1 
point, 95% CI = 0.99-
1.00, RD = -0.5% per 
increase of 1 point, 95% 
CI = -0.5 to -0.2%) was 
associated with a lower 
risk of burnout in 
residency. 

Dyrbye, 202031  

Concurrent 

Redi-data 
database 

Physician assistants,Mixed 
sample (different types) 

Physician assistants and a 
probability-based sample of 
other workers who were not 

Multivariate  

(For PAs only) age, 
gender, relationship 
status, parent status, 
hours worked in the 

(For PAs only) parent 
status, practice 
characteristics (medical 
and surgical inpatient, 
intensive care, 
operating or recovery 

Burnout was defined with 
the MBI, based on two 
items of emotional 
exhaustion (feeling 
burned out from work) 
and depersonalization 

In the study of PAs only, 
the prevalence of 
burnout differed across 
specialties, with those in 
emergency medicine 
having higher risk 
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physician assistants or 
physicians 

Number of participants 
recruited: 2,031 

Number of participants 
evaluated: 600 

past week, years as a 
PA, practice setting, 
specialty, years in 
specialty area, 
satisfaction with work-
life integration, 
satisfaction with work 
autonomy, satisfaction 
with collaborating 
physician, satisfaction 
with control over 
workload; (for PAs and 
other workers) age, 
gender, relationship 
status, hours worked 
per week, satisfaction 
with work-life 
integration 

room, obstetrics, 
ambulatory or 
outpatient clinic, 
hospice, home health, 
nonclinical (e.g., 
management), public 
health), specialty, 
satisfaction with work 
autonomy, satisfaction 
with collaborating 
physicians, satisfaction 
with workload control; 
(for PAs and other 
workers) demographic 
variables (age, gender, 
relationship status), 
number of hours 
worked, satisfaction 
with work-life 
integration 

(becoming more callous 
towards other people 
since starting the job), 
and defined as a 
frequency of at least once 
a week for either item. 

(overall P value .006, 
referent: primary care; 
emergency medicine OR 
2.73, 95% CI 1.30-5.75; 
other direct care 
specialty OR 1.69, 95% 
CI 0.76-3.77; 
other/unknown work 
area OR 0.96, 95% CI 
0.53-1.73; pediatric or 
internal medicine 
subspecialty OR 0.51, 
95% CI 0.22-1.19; 
surgical area OR 0.88, 
95% CI 0.48-1.63; Table  
3).  PAs with children 
were less likely to have 
burnout than those 
without (OR  0.38,  95%  
CI  0.21-0.66, P < .001). 
PAs who who were not 
satisfied with work-life  
integration were more 
likely to have burnout 
(OR 2.92, 95% CI 1.85-
4.60, P < .001) than 
those who were neutral 
or not satisfied with 
workload control (OR 
4.21, 95% CI 2.67-6.63, 
P < .001).   
In the pooled analysis of 
PAs and other US 
workers, older age was 
associated with lower 
odds of burnout (for 
every year increase in 
age, OR 0.99, 95% CI 
0.98-0.99, P < .001). 
Gender and relationship 
status were also 
associated with burnout, 
with women (OR 1.23, 
95% CI 1.09-1.39, P = 
.001) and single people 
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at higher risk (overall P 
value .002, refer-ent 
married; partnered OR 
1.09, 95% CI 0.81-1.45; 
single OR 1.31, 95% CI 
1.14-1.50; and widowed 
OR 1.19, 95% CI 0.75-
1.89). Being neutral or 
not satisfied with work-
life integration also 
predicted burnout (OR 
2.86, 95% CI 2.52-3.24, 
P < .001). PAs were 
more likely to have 
burnout (OR 1.38, 95% 
CI 1.13-1.69, P = .002) 
than other workers. 
In multivariate analysis, 
working in emergency 
medicine and 
dissatisfaction with 
control of workload and 
work-life integration 
were independently 
associated with having 
higher odds of burnout. 
PAs were more likely to 
have burnout than other 
workers but did not have 
greater struggles with 
work-life integration. 

Dyrbye, 202032  

Concurrent 

The 77 Mayo 
Clinic graduate 
medical education 
training programs 
in Rochester, 
Minnesota; 
Scottsdale and 
Phoenix, Arizona; 
Jacksonville, 
Florida; Mayo 

Physicians 

Resident physicians across 
77 Mayo Clinic graduate 
medical education training 
programs 

Number of participants 
recruited: 1,146 

Number of participants 
evaluated: 762 

Multivariate  

Age, sex, postgraduate 
training year, program 
location, specialty 

Perceptions of 
leadership qualities of 
leadership team of 
residency program 

Burnout was measured 
with 2 single items from 
the MBI on a 7 point 
scale, and burnout was 
defined as reporting at 
least weekly frequency of 
emotional exhaustion or 
depersonalization. 
Another outcome was 
satisfaction with the 
residency program and 
organization, measured 
with 1 item on a 5-point 
scale. 

A 1-point increase in 
composite leadership 
team score 
corresponded with a 9% 
reduction of odds of 
burnout (OR, 0.91, 95% 
(CI, 0.88–0.93; P < 
.001). At the program 
level (for the 39 
programs with at least 5 
resident respondents), 
mean composite 
leadership team scores 
had a statistically 
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Clinic Health 
System 

significant correlation 
with lower burnout rate 
among residents (r = 
−0.35, P = .03). Mean 
composite leadership 
team score remained a 
significant predictor of 
burnout, program 
satisfaction, and 
organization satisfaction 
in mixed effect model 
sensitivity analyses (P < 
.001; data not shown). 

Dyrbye, 202133  

Prospective 

Medical schools 

Physicians 

Stratified sample from 49 
medical schools 

Number of participants 
recruited: 4,696 

Number of participants 
evaluated: 3,588 

Multivariate  

Age, race, ethnicity, 
relationship status, 
well-being at baseline, 
children, learning 
environment culture, 
specialty, second-year 
burnout 

Personal 
characteristics of 
demographics (gender, 
race, ethnicity,  
relationship status, 
parental status); well-
being (household 
income, financial 
stress, self-esteem, 
social support, sense of 
belonging); learning 
environment culture 
and experiences 
(experiences with 
attending physicians, 
nursing staff, 
clerical/administrative 
staff, other allied health 
staff, patients; negative 
interpersonal 
experience 
(psychological safety 
and bias, inclusion and 
respect, justice over 
past 12 months) ), 
specialty likely related 
to risk of developing 
burnout (training 
program) 

Burnout was measured 
with the two MBI items of 
emotional exhaustion and 
depersonalization on a 7-
point scale, and 
experiencing burnout 
symptoms was defined as 
a high score in emotional 
exhaustion or 
depersonalization 

In multivariable analysis 
of second-year factors 
(Table 2), women were 
more likely to have 
burnout (OR, 1.23; 95% 
CI, 1.02 to 1.48; P¼.03) 
and more emotional 
exhaustion (coefficient, 
0.20; 95% CI, 0.12 to 
0.29; P<.001) in third 
year (Supplemental 
Table 2, online). Older 
residents were more 
likely to have third-year 
burnout symptoms (30 
or older, OR, 1.22; 95% 
CI, 1.02 to 1.47; P¼.04), 
after adjusting for 
second-year burnout 
and other variables.  
Second-year burnout 
symptoms (OR, 4.17; 
95% CI, 3.38 to 5.15; 
P<.001) and depression 
(for each 1-point 
increase, OR, 1.04; 95% 
CI, 1.02 to 1.05; P<.001) 
were associated with 
odds of third-year 
burnout symptoms 
(Table 2). More second-
year negative 
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interpersonal 
experiences was 
associated with odds of 
third-year burnout 
symptoms (OR, 1.32; 
95% CI, 1.14 to 1.52; 
P<.001) after adjusting 
for second-year burnout 
and other factors. 
Greater frequency of 
having to do work that 
allied health staff should 
do and lower frequency 
of respectful treatment 
from patients and 
helpfulness of 
clerical/administrative 
staff in second year 
were associated with 
third-year burnout. 
In multivariable analysis 
of second-year factors 
associated with third-
year burnout symptoms 
by gender (Table 3), for 
men, third-year burnout 
symptoms were more 
likely among those who 
had burnout symptoms 
(OR, 4.91; 95% CI, 3.60 
to 6.69; P<.001), more 
depression (for each 1-
point increase, OR, 
1.04; 95% CI, 1.02 to 
1.06; P<.001), or more 
negative interpersonal 
experiences (OR, 1.29; 
95% CI, 1.05 to 1.58; 
P¼.01) in second year, 
after adjusting for other 
factors. For women, 
third-year burnout 
symptoms were more 
likely among those with 
burnout symptoms (OR, 
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3.72; 95% CI, 2.79 to 
4.96; P<.001), more 
depression (for each 1-
point higher, OR, 1.03; 
95% CI, 1.00 to 1.05; 
P¼.03), lower self-
esteem (OR, 0.97; 95% 
CI, 0.94 to 0.99; P¼.01), 
or more negative 
interpersonal 
experiences (OR, 1.35; 
95% CI, 1.11 to 1.64; 
P¼.003) in second year, 
after adjusting for other 
factors. There were no 
statistically significant 
gender differences in 
predictors of burnout 
symptoms (Table 4). 

Dyrbye, 202134  

Prospective 

Mayo Clinic in 
Rochester, 
Minnesota; 
Phoenix and 
Scottsdale, 
Arizona; 
Jacksonville, 
Florida; and Mayo 
Clinic Health 
System campuses 
in Wisconsin and 
Minnesota 
(community-based 
hospitals and 
health care 
facilities) 

Physicians 

Non-trainee physicians who 
worked at Mayo Clinic 
across multiple sites 

Number of participants 
recruited: 3,698 

Number of participants 
evaluated: 1,795 

Multivariate  

Age, gender, length of 
service, specialty, 
burnout at baseline 

Personnel information 
(gender, age, specialty, 
duration of employment 
at Mayo Clinic), 
leadership qualities of 
immediate supervisor, 
satisfaction with 
organization 

Burnout was measured 
with the MBI with 2 
single-item questions on 
a 7-point scale, and 
overall burnout was 
defined as reporting at 
least once a week 
frequency of emotional 
exhaustion or 
depersonalization 

Baseline burnout was 
the strongest predictor 
of burnout two years 
later (OR, 8.26; 95% CI, 
6.43 to 10.61; P<.001) 
after adjusting for 
several other factors 
(Table 2). Higher-quality 
baseline composite 
leadership of immediate 
supervisors was 
independently 
associated with lower 
odds of burnout two 
years later (for each 1-
point increase OR, 0.98; 
95% CI, 0.96 to 0.99; 
P=.002) after 
additionally adjusting for 
baseline burnout. Other 
factors associated with 
increased odds of 
burnout included age 
(older physicians had 
lower risk), specialty, 
high emotional 

Page 70 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

exhaustion, high 
depersonalization, and 
primary care physicians 
being at higher risk for 
burnout and high 
emotional exhaustion 
than most other 
specialties (Table 2, 
Supplemental Tables 3 
and 4). 

Edwards, 201835  

Concurrent 

Department of VA 
primary care 
clinics 

Mixed sample (different 
types) 

Local primary care 
personnel at Department of 
VA primary care clinics 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 721 PCPs and 
598 nurses; 777 PCP-nurse 
dyads in 554 teamlets 

Multivariate 
"multivariable logistic 
regression to explore 
associations with 
burnout at the 
respondent level" 

N/A 

A composite task 
delegation/reliance 
score was calculated 
from the mean of 
scores for respondents 
across all 15 tasks, and 
the mean task 
delegation/reliance 
score for each task and 
task grouping was also 
calculated. Other 
predictor variables for 
burnout included 
appropriate staffing, 
staff turnover, minutes 
in huddle, presence of 
PACT coach, and 
years at VA - for both 
composite task 
delegation/reliance and 
composite task 
discordance . (Table 4 
shows all the predictor 
variables.) 

Burnout was measured 
with a single 5-point item 
used in the Worklife 
Study and several other 
large burnout studies 
among US physicians 
and previously validated 
against the emotional 
exhaustion subscale of 
the MBI. A score of 3 or 
more was considered 
burnout. 

Among PCPs, 
composite task 
delegation was 
negatively associated 
with burnout (odds ratio 
= 0.62 for composite 
task delegation; 95% CI 
= 0.49 – 0.78). Among 
nurses, composite task 
reliance was positively 
associated with burnout 
(odds ratio = 1.83; 95% 
CI = 1.33–2.5). In 
multivariate analysis, for 
both PCPs and nurses, 
appropriate staffing had 
a negative association 
with burnout while staff 
turnover and duration of 
VA employment had a 
positive association with 
burnout. Having a PACT 
coach was associated 
with significantly lower 
burnout for PCPs (odds 
ratio = 0.62; 95% CI = 
0.44 – 0.86)." (Refer to 
results in Table 4.) 

Ellis, 202136  

Concurrent 

Academic medical 
center 

Physicians 

Physician trainees at 
Washington University 
School of Medicine, Barnes 
Jewish Hospital, St Louis 
Children’s Hospital 

Multivariate  

Residency program 

Resident 
characteristics (sex, 
race, post-graduate 
year, relationship 
status), program 
characteristics 
(program size, program 

Burnout was measured 
with a modified 
abbreviated MBI Human 
Services Survey for 
Medical Personnel, and 
burnout was defined as 
reporting at least weekly 

Hispanic residents [aOR 
0.64, 95% CI 0.50–0.81; 
P < 0.001] and Asian 
residents (aOR 0.68, 
95% CI 0.57–0.83; P 
<0.001) had less 
likelihood of burnout. 
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Number of participants 
recruited: 8,129 

Number of participants 
evaluated: 6,956 

type, program location), 
resident learning 
environment (number 
of months in current 
academic year in which 
they violated ACGME 
duty hour limits) , 
organizational culture 
(workload, control, 
reward, community, 
fairness, values) ) 

frequency of emotional 
exhaustion or 
depersonalization 

Poor performance on 
each learning 
environment domain 
was associated with 
higher burnout odds. 
Residents who were 
dissatisfied with 
workload and job 
demands (aOR 1.60, 
95% CI 1.31–1.94), 
efficiency and resources 
(aOR 1.74; 95% CI 
1.49–2.03), social 
support and community 
(aOR 1.37, 95% CI 
1.15–1.64), 
organizational culture 
and values (aOR 1.64; 
95% CI 1.39–1.93), 
meaning in work (aOR 
1.87; 95% CI 1.56–
2.25), and reported 
workplace mistreatment 
(aOR 2.49; 95% CI 
2.13–2.90; Table 3) had 
a higher likelihood of 
burnout. 

Elmariah, 201737  

Prospective 

Duke University 
Medical Center 

Physicians 

Internal medicine residents 

Number of participants 
recruited: 3,936 

Number of participants 
evaluated: 944 

Multivariate Analysis of 
variance, post hoc 
Tukey analysis,  and 
fixed effects and mixed 
effects models 

Controlled variables 
unclear 

Postgraduate year 
level, most recent 
rotation, duration on 
most recent rotation, 
inpatient vs outpatient 
rotations, type of work 
schedule, season of 
the year 

Burnout was measured 
with an abbreviated MBI 
and burnout severity was 
defined as the average of 
the 5 survey questions. 

Residency program, 
postgraduate level, 
specific rotations, and 
rotation type were 
significantly associated 
with burnout. 
Postgraduate year 2 
residents  had 
significantly  more  
burnout, started the year 
with greater burnout 
than their counterparts, 
and spiked in burnout at 
the end of the year. 
Interns peaked in 
burnout in the middle of 
the academic  year,  
then recovered  after 
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winter holidays.  
Postgraduate year 3-5 
residents generally had 
less burnout throughout 
the year.  Categorical 
residents had 
significantly more 
burnout than 
preliminary/combined 
program residents. 
Inpatient rotation 
residents had 
significantly higher 
burnout than outpatient 
rotation residents 
(difference in means  
0.73).  After excluding 
consult rotations, 
inpatient rotation 
resident burnout 
increased by 0.11. 
Among inpatient 
rotations, residents on 
general medicine 
rotations, including night 
float, had significantly 
more burnout. Among 
specific rotations, night 
float rotation residents 
had the greatest burnout 
(3.84 vs.  other inpatient 
rotations) and elective 
rotation residents had 
the least burnout. 
Inpatient rotation 
residents had 
significantly higher 
burnout severity than 
outpatient or 
consultation rotation 
residents (3.1 vs 2.2 vs 
2.2), and night float 
rotations had the highest 
burnout severity (3.8). 
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Elmore, 201638  

Concurrent 

General surgery 
training program 

Physicians 

All general surgery residents 
who were enrolled in a 
general surgery training 
program accredited by the 
Accreditation Council for 
Graduate Medical Education 

Number of participants 
recruited: 753 

Number of participants 
evaluated: 665 

Multivariate Chi-square 
tests, one-way analysis 
of variance, 
multivariate logistic 
regression, and 
multinomial logistic 
regression 

Relationship status, 
having children, 
program type, program 
location, and age were 
not associated with 
burnout in univariate 
analysis. 

Sociodemographic 
variables (age, gender, 
marital status, family 
size), educational and 
professional variables 
(clinical year, research 
and further degrees, 
training interruptions 
and career goals, 
considerations of 
dropping out, choice of 
general surgery 
residency, training 
program geographic 
region, program type, 
structured mentoring 
program, average work 
hours) 

Burnout was measured 
with the BMI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment.  
Burnout was defined as 
scores in the highest 
tertile of emotional 
exhaustion (27 or 
greater), the highest 
tertile of 
depersonalization (10 or 
greater), or the lowest 
tertile of personal 
accomplishment (34 or 
greater). 

Age, female gender, 
absence of a structured 
mentoring program, and 
longer work hours were 
more likely to meet the 
criterion for burnout. 
Chief residency position 
and plans for academic 
careers were less likely 
to meet the criterion for 
burnout. In multinomial 
logistic regression, 
longer work hours met 
criterion for burnout on 2 
subscales as compared 
to 1 subscale (odds ratio 
1.043, 95% CI 1.013–
1.074). No variables 
were independently 
associated with burnout 
on all three MBI scales 
as compared with either 
1 or 2 MBI scales. 

Fargen, 201939  

Concurrent 

Neuro-
interventional 
physician societies 

Physicians 

Neuro-interventional 
physicians 

Number of participants 
recruited: 557 

Number of participants 
evaluated: 320 

Multivariate Pearson 
correlation, Kendall's 
tau rank correlation, 
chi-square test, 
stepwise multiple 
logistic regression 

Number of hospitals 
covered, practice 
setting, feeling of 
underappreciation by 
hospital or department 
leadership, and extra 
payment for 
neurointerventional call 
were the predictor 
variables used in the 
final logistic regression 
model. 

Training background, 
practice setting, years 
of independent 
practice, 
neurointerventional call 
frequency, presence of 
a senior partner to help 
with decision-making, 
number of hospitals 
covered on call, 
professional 
satisfaction (life 
happiness, career 
choice happiness (work 
duties affecting 
personal/family lives, 
feeling 
underappreciated by 
leadership of hospital 
or department, 
consideration of 
quitting career), 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (composite 
score of 27 or above) 
and/or high 
depersonalization 
(composite score of 10 or 
above). 

The feeling of 
underappreciation by 
hospital leadership (OR 
= 3.71) and covering 
more than one hospital 
on call (OR=1.96) were 
strongly associated with 
burnout in multiple 
logistic regression. Extra 
compensation for a call 
was an independent 
negative predictor for 
burnout (OR= 0.70). 
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compensation 
(inadequate 
compensation for work, 
additional payment for 
neurointerventional 
calls), workload 
(mechanical 
thrombectomy and 
ruptured and 
unruptured aneurysm 
treatment procedures 
expected next year) 

Firulescu, 201940  

Firulescu, 202041 

Concurrent 

Teaching hospital 

Physicians 

Medical residents 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 62 

Multivariate 
Hierarchical multiple 
regression 

Depression, anxiety, 
personal bullying, 
interpersonal rejection 
sensitivity, perceived 
stress scale 

Depression, anxiety, 
workplace bullying, 
personal bullying, 
interpersonal rejection 
sensitivity, perceived 
stress scale, trait 
forgiveness, anxiety, 
depression 

Work burnout was 
measured with the MBI. 

Anxiety and trait 
forgiveness significantly 
predicted work burnout, 
contributing to 10.4% 
and 17.5% of work 
burnout variance, 
respectively. 

Gabbe, 200242  

Concurrent 

Obstetrics and 
gynecology 
academic 
departments 

Physicians 

Chairs of obstetrics and 
gynecology academic 
departments in the U.S. and 
Puerto Rico, based on 2000-
2001 directory of American 
Medical Education in the 
Association of American 
Medical Colleges and 
membership of Council of 
University Chairs of 
Obstetrics a 

Number of participants 
recruited: 131 

Number of participants 
evaluated: 119 

Multivariate Chi-square 
tests and t tests or 
ANOVA, Student-
Newmann-Keuls post-
hoc comparisons, 
Fisher exact tests, and 
logistic regression with 
significant covariates 

The impact of current 
problems on the chair, 
the balance between 
personal and 
professional lives, and 
support from a spouse 
or partner were 
adjusted for in the 
logistic regression of 
burnout on self-
efficacy. 

Demographic variables 
(duration of service as 
chair; department size; 
weekly hours worked; 
time spent on 
administration, caring 
for patients, teaching, 
research); potential 
stressors (budget 
deficits of hospital, 
budget deficits of 
departments, billing 
audits for Medicare and 
Medicaid, loss of 
important faculty, 
disputes of union, 
dismissal of staff, 
dismissal of faculty or 
resident, malpractice 
defendant, dispute with 
dean, dispute regarding 
tenure or promotion, 
dispute regarding 
credentialing - 

Burnout was measured 
as the 3 subscales of the 
MBI, namely, emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. High 
burnout was defined as 
high emotional 
exhaustion (), high 
depersonalization (), and 
low personal 
accomplishment (). Low 
burnout was defined as 
high personal 
accomplishment (), low 
emotional exhaustion (), 
and low 
depersonalization (). 
Stratifying further, low-
moderate burnout was 
defined as low scores on 
1 or 2 subscales.  
Moderate-moderate  

(Revised) high burnout 
was associated with 
significantly less time 
having been a chair as 
compared with low 
burnout. High burnout 
was associated with 
significantly younger age 
than for moderate or low 
burnout. Low burnout 
was associated with 
being less affected by 
stressors and being 
more satisfied with 
balance between 
personal and 
professional lives than 
for moderate or high 
burnout. High burnout 
was associated with 
lower self-reported 
effectiveness as chair 
than for moderate or low 
burnout. Burnout was 
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identified from a list of 
15 potential stressors), 
job satisfaction 
(currently, 1 year ago, 
5 years ago), likelihood 
of stepping down as 
chair in the coming 1-2 
years, satisfaction with 
balance of personal 
and professional life, 
stress coping methods, 
presence of chair 
support group at 
institution; professional 
life self-efficacy, 
effectiveness 

burnout was defined as 
moderate scores on all 3 
subscale or else a high 
score on 1 subscale, a 
moderate score on  
another,  and a low score 
on  the  third.  High-
moderate burnout was 
defined as high scores on 
2 subscales or high on 1 
subscale and moderate 
on 2 others. Upon 
revision, burnout was 
stratified as low burnout 
(original low burnout and 
low-moderate burnout), 
moderate burnout 
(original moderate-
moderate burnout), and 
high-burnout (original 
high burnout and original 
high-moderate burnout). 

inversely associated 
with self-efficacy. High 
burnout was associated 
with significantly lower 
support from a spouse 
or partner than for 
moderate or low 
burnout. Meanwhile, 
when adjusting for 
impact of current 
problems on the chair, 
the balance between 
personal and 
professional lives, and 
support from a spouse 
or partner, high burnout 
given low self-efficacy 
had an odds ratio of 3.5 
(1.0-212.4) as compared 
to given high self-
efficacy. High burnout 
given low support from a 
spouse or partner had 
an odds ratio of 7.5 (2.3-
24.1) as compared with 
given high support from 
a spouse or partner. 

Garcia, 202043  

Concurrent 

Physician 
Masterfile of 
American Medical 
Association 

Physicians 

Physicians listed in the 
Physician Masterfile of 
American Medical 
Association 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 4,424 

Multivariate  

Demographic and 
clinical practice 
characteristics (such 
as age, sex, clinical 
specialty, hours 
worked in a week, 
primary practice 
setting, relationship 
status) 

Race/ethnicity as 
assessed by the US 
Census Bureau 2-
question method 

Burnout was measured 
with the MBI and 
occupational burnout was 
defined as a high score 
on emotional exhaustion 
(27 or greater) or 
depersonalization (10 or 
greater). Other outcomes 
were depressive 
symptoms, career 
satisfaction, work-life 
integration 

The adjusted odds of 
burnout were lower in 
non-Hispanic Asian 
(AOR, 0.77; 95% CI, 
0.61-0.96), 
Hispanic/Latinx (AOR, 
0.63; 95% CI, 0.47-
0.86), and non-Hispanic 
Black physicians (AOR, 
0.49; 95% CI, 0.30-0.79) 
than in non-Hispanic 
White physicians. 

Gardner, 201944  

Concurrent 

Rhode Island 
Department of 
Health 

Physicians 

Physicians who provide 
direct patient care with 
active Rhode Island licenses 
and addresses in Rhode 

Multivariate Chi-square 
tests, multivariable 
logistic regression, 
sensitivity analyses 

Stress related to use of 
health information 
techonlogy (EHRs 
adding to daily 
frustration, enough time 
for documentation, 

Burnout was measured 
using a single 5-point 
item from the Mini Z 
instrument from the 
Physician Work Life 

Poor/marginal time for 
documentation was 
associated with higher 
burnout risk (OR = 2.8, 
95% CI = 2.0–4.1), 
moderately 
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Island or adjacent states 
(Connecticut or 
Massachusetts) 

Number of participants 
recruited: 4,197 

Number of participants 
evaluated: 1,792 

including ordered logit 
sensitivity analysis 

Demographic 
characteristics (age, 
gender, practice 
setting, size of 
practice, type of 
provider, type of 
degree), other 
technology-related 
variables (use of EHRs 
improves 
communication with 
physicians and staff, 
EHRs improves patient 
care, use of EHRs 
improve clinical 
workflow, use of EHRs 
improves job 
satisfaction) 

amount of time spent 
on EHRs at home) 

Study for measuring 
symptoms of burnout 

high/excessive time 
spent on EHRs at home 
(OR = 1.9, 95% CI = 
1.4–2.8), and EHRs 
adding to daily 
frustration (OR = 2.4, 
95% CI = 1.6–3.7) were 
associated with higher 
burnout risk 

Gleason, 202045  

Concurrent 

Large academic 
surgery program 

Physicians 

General surgery residents 

Number of participants 
recruited: 69 

Number of participants 
evaluated: 60 

Multivariate  

Controlled variables 
unclear 

Emotional intelligence 
(measured using the 
Trait Emotional 
Intelligence 
Questionnaire Short 
Form for overall score 
and components of 
well-being, self-control, 
emotionality, and 
sociability), disruptive 
behaviors (measured 
using the Association 
of American Medical 
Colleges Graduation 
Questionnaire for 
public humiliation, 
credit for work taken by 
others, assignment of 
work for punishment, 
physical abuse, threats 
to career, gender-
based discrimination, 
racial discrimination, or 
discrimination based on 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
or higher) or high 
depersonalization (score 
of 10 or higher). Burnout 
was defined as an 
element of compassion 
fatigue due to 
hopelessness or 
difficulties when dealing 
with work. 

Residents with burnout 
had lower emotional 
intelligence (5.64 vs. 
5.18, P=0.0021) as well 
as lower emotionality 
(5.14 vs. 5.65, 
P=0.0165) and lower 
well-being  (5.58 vs. 6.1, 
P=0.0037) than those 
without burnout. 
Residents who 
experienced disruptive 
behavior at work were 
more likely to be at high 
risk for burnout than 
those who did not 
(68.2% vs. 31.8%, 
P=0.0103). Residents 
with high burnout scores 
had lower perceptions of 
job resources  (19 vs. 
26, P=0.0038) as well as 
lower perceptions of 
meaningful feedback (2 

Page 77 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

sexual orientation in 
the past 6 months), 
perceptions of job 
resources (measured 
using the Job 
Demands-Resources 
Scale resources 
subscale for autonomy, 
social support, 
meaningful feedback, 
professional 
development 
opportunities) 

vs. 3, P=0.0004) and 
professional 
development (3 vs. 3.5, 
P=0.0082). 

Gleason, 202046  

Prospective 

General surgery 
residency program 
at University of 
Alabama at 
Birmingham 

Physicians 

General surgery residents at 
University of Alabama at 
Birmingham 

Number of participants 
recruited: Not stated 
(estimate 302-303 total) 

Number of participants 
evaluated: 236 total (36-60, 
average 47 per year) 

Multivariate  

Not stated explicitly 

Emotional intelligence 
(measured with the 
Trait EI Questionnaire 
Short Form), 
perceptions of job 
resources (measured 
with the Job Demands-
Resources Scale), 
disruptive behaviors 
(measured with 
relevant questions from 
the American Medical 
Colleges Graduation 
questionnaire, 
demographic variables 
(age, gender, marital 
status, children, 
postgraduate year) 

Burnout was measured 
with the MBI, and burnout 
was defined as a high 
score in 
depersonalization (10 or 
higher) or emotional 
exhaustion (27 or higher) 

In multivariable logistic 
regression, 
postgraduate year 
significantly predicted 
burnout (coeff. = 15.86, 
CI 3.47-72.50 for each 
additional year after 
first). In multivariable 
linear regression (Table 
7), the well-being 
domain of emotional 
intelligence (coeff. = 
4.73, CI 7.58 to 1.88) 
and the professional 
development domain of 
job resources (coeff. = 
4.41, CI 7.27 to 1.55) 
independently, 
significantly, negatively 
predicted burnout. 

Glover-Stief, 
202047  

Concurrent 

Facebook page for 
nurse practitioners 

Nurse practitioners 

Nurse practitioners currently 
in practice recruited from a 
nurse practitioner Facebook 
page 

Number of participants 
recruited: 238 

Number of participants 
evaluated: 208 

Multivariate  

Controlled variables 
unclear 

Potential protective 
factors of practice state 
levels (in full, restricted, 
reduced), education 
level, practice 
specialty, mindfulness 
practice (meditative 
practice), social 
support (feelings of 
support from family and 
friends, coworkers, 
work direct 

Burnout was one of the 3 
components (compassion 
satisfaction, burnout, 
secondary traumatic 
stress) measured by the 
Professional Quality of 
Life Scale (ProQOL). 
Burnout was defined as n 
element of compassion 
fatigue due to 
hopelessness or 

There was a significant 
association between 
burnout and engaging in 
meditative practices (p= 
0.042, Cramer V = 
0.219). Participants who 
engaged in meditative 
practices at least three 
times a week had lower 
rates of burnout (14 
[46.7%], 12 [70.6%], 23 
[63.9%]). Burnout was 
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management, work 
administration), 
physical activity 
(aerobic activity) 

difficulties when dealing 
with work. 

correlated with support 
from family and friends 
(p<.001, Cram ́er V = 
0.37), support from 
coworkers (p< 0.001, 
Cramer V = 0.44), 
support from work direct 
management (p<0.001, 
Cramer V=0.339), and 
support from work 
administration (p< 
0.001, Cramer V = 
0.348). Support from 
family and friends was 
significantly associated 
with burnout and had a 
large effect size, with 42 
(68.9%) of participants 
having lower burnout 
rates and 45 (57.0%) 
having support on most 
or all days. 

Goldberg, 199648  

Concurrent 

American College 
of Emergency 
Physicians 

Physicians 

Physician registrants at the 
Annual Scientific Assemblies 
of the American College of 
Emergency Physicians 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 1,272 

Multivariate Chi-square 
test, stepwise logistic 
regression 

Controlled variables 
unclear 

Gender, marital status, 
age, board certification, 
group membership, 
number of shifts per 
month, number of night 
shifts per month, years 
in practice, will practice 
emergency medicine in 
5 years, will practice 
emergency medicine in 
10 years, would advise 
friend to pursue 
emergency medicine, 
practice clinical 
emergency medicine, 
sought therapy, 
residency year, number 
of cigarette packs 
smoked, alcohol 
consumption more than 
once a week, trouble 
sleeping at night, 
trouble staying asleep, 

Burnout was measured 
with the MBI and burnout 
raw scores were 
converted to 8 phases, 
with low degree for 
phases I-III, moderate 
degree for phases IV-V, 
and high degree for 
phases VI-VIII. 

Self-recognition of 
burnout, lack of job 
involvement, negative 
self-assessment of 
productivity, career 
dissatisfaction, sleep 
disturbances, more 
shifts per month, 
specialty service 
dissatisfaction, intent to 
leave practice within 10 
years, greater alcohol 
consumption, and lower 
levels of exercise were 
significantly correlated 
with burnout. 
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self-assessed burnout, 
frequency of exercise, 
minutes of exercise per 
session, subspecialty 
satisfaction, ancillary 
service satisfaction, 
career satisfaction, 
income satisfaction, 
body weight, body fat, 
job involvement, 
systolic blood pressure, 
diastolic blood 
pressure, serum 
cholesterol level, 
productivity level 

Green-McKenzie, 
202049  

Concurrent 

American College 
of Occupational 
and Environmental 
database 

Physicians 

Active members of American 
College of Occupational and 
Environmental with an MD or 
DO degree and practicing 
medicine in continental US 
or in Alaska, Hawaii, or 
Puerto Rico 

Number of participants 
recruited: 2,398 

Number of participants 
evaluated: 481 

Multivariate  

Demographic variables 
(unspecified which), 
social support factors 
(having someone to tell 
private worries and 
fears to, being able to 
relax and have fun 
outside work, being 
happy with financial 
resources, feeling life 
relationships are filled 
with love) 

Gender, age, patient 
care hours; practice 
setting 
(government/military, 
private medical center 
group, employed 
occupational medicine, 
hospital/medical center 
group, academic (non-
resident), corporate 
medicine, other 
practice type, self-
employed, consultant); 
social support factors 
(having someone to tell 
private worries and 
fears to, being able to 
relax and have fun 
outside work, being 
happy with financial 
resources, having 
someone to help with 
chores if sick, drawing 
satisfaction from 
friends, feeling life 
relationships are filled 
with love, being 
satisfied with family 
relationship, having 
someone to help with 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
or higher) or high 
depersonalization (score 
of 10 or higher). 

Women, greater age 
and clinical patient hours 
were each associated 
with greater odds of 
burnout. Burnout was 
highest in government 
practice settings (48%), 
followed by private 
medical center groups 
(46%), employed 
occupational medicine 
(45%), and hospital or 
medical center groups 
(42%), and lowest in 
consulting (15%). As for 
social support, 
physicians with burnout 
were significantly less 
likely to report having 
relationships that are are 
filled with love, having 
someone to help with 
chores if sick, or having 
someone to tell personal 
worries and fears to 
(p<.0001). They were 
also significantly less 
likely to report feeling 
that goals and values 
are important in their 
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suggestions for 
personal problems, 
finding someone to 
watch movies with, 
feeling goals and 
values are important in 
life) 

lives (p<.004). 
Physicians with burnout 
were significantly more 
likely to report being 
dissatisfied with family 
relationships, being 
unhappy with financial 
resources, and feeling 
goals and values were 
unimportant (p<.0001). 
Adjusting for 
demographics, the odds 
of burnout increased 
with younger age, not 
having someone to tell 
personal worries and 
fears to, being unable to 
relax and have fun 
outside work, being 
dissatisfied with financial 
resources and feeling 
life relationships were 
not filled with love. 
Common themes for 
sources of burnout were 
stress from personal 
health, having to take 
care of elderly parents, 
and having to maintain 
board certification 
credits. 

Gribben, 201950  

Concurrent 

Pediatric critical 
care practices 

Physicians 

Pediatric critical care fellows 
and attending physicians 

Number of participants 
recruited: 1,705 

Number of participants 
evaluated: 609 

Multivariate 
Hierarchical linear 
regression, following 
preliminary tests for 
normality, linearity, 
multicollinearity, 
homescedasticity 

Gender 

Gender, compassion 
satisfaction, 
compassion fatigue, 
physical exhaustion, 
emotional depletion, 
distress (clinical 
situation, physical work 
environment, 
administrative issues, 
coworkers, health), 
coping with work stress 
(creative arts, 
socialization with 
family/friends, not 

Burnout was measured 
with a slightly modified 
version of the 66-item CF 
and Satisfaction Self-Test 
for Helpers (CFST) for 
the 3 subscales of 
compassion fatigue, 
burnout, and compassion 
satisfaction. 

Compassion fatigue, 
distress  about 
administrative  issues  
and/or coworkers, 
preparing for didactics 
on the day the survey 
was done,  and feeling 
that self-care was not a 
priority were statistically 
significant predictors of 
burnout in the final 
hierarchical linear 
regression model, 
contributing to 66% of 
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talking about work-
related issues), number 
of in-house calls per 
month, formal training 
(bereavement 
counseling, self-care), 
prepared for didactics 
on the day the survey 
was done, cared for 
critically ill child in past 
month, number of 
debriefing after patient 
death, number of 
debriefing after 
traumatic clinical event, 
palliative care 
involvement with care 
of critically ill patients, 
palliative care team 
involved during delivery 
of bad news, number of 
children in household, 
living alone 

the total variance in 
burnout. Female gender, 
compassion satisfaction, 
and distress due to 
physical work 
environment were 
significant independent 
predictors of lower 
burnout.  Thus, the 
largest predictors of 
burnout were 
compassion fatigue and 
compassion satisfaction, 
with all other significant 
factors contributing 
another 6% of the 
variance in burnout after 
controlling for 
compassion fatigue and 
compassion satisfaction. 

Gribben, 201951  

Concurrent 

Accredited 
fellowship 
programs for 
Pediatric 
Emergency 
Medicine through 
the Accreditation 
Council for 
Graduate Medical 
Education 

Physicians 

Pediatric emergency 
medicine physicians 

Number of participants 
recruited: 1,716 

Number of participants 
evaluated: 518 

Multivariate  

Sex, race, household 
members, provider 
type, years as an 
attending, academic 
center, urban/rural 

Physical exhaustion, 
emotional depletion, 
distress, and 
coping/self-care 

Compassion fatigue 
score, burnout, and 
compassion satisfaction 
scales on the 
Compassion Fatigue and 
Satisfaction Self-Test for 
Helpers (CFST) 

Compassion fatigue 
score, emotional 
depletion, and distress 
due to coworkers were 
each significant 
determinants of higher 
burnout. 

Hamm, 202052  

Concurrent 

Large tertiary care 
center 

Physicians 

Millennial and Generation X 
residents and fellows, except 
for trainees in radiology and 
family practice, at a large 
tertiary care center 

Number of participants 
recruited: 930 

Multivariate  

Gender, race, post-
graduate year 

Generation affiliation 
(Millennial, Generation 
X), race, gender, post-
graduate year 

Burnout was measured 
using the MBI and 
calculated as a burnout 
score and as the three 
subscales of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. 

In the adjusted model, 
post-graduate year level 
was significantly 
associated with burnout 
rate (p= 0.001), with 
post-graduate year 4+ 
trainees having lower 
burnout rate than post-
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Number of participants 
evaluated: 588 

graduate year 1 
trainees. 

Harris, 201853  

Concurrent 

Rhode Island 
Department of 
Health 

Nurse practitioners 

Advanced practice 
registered nurses 

Number of participants 
recruited: 1,197 

Number of participants 
evaluated: 371 

Multivariate Chi-square 
tests, Fisher's exact 
tests, multivariable 
logistic regression with 
some controlled 
variables 

Demographic variables 
(age, gender), practice 
characteristics 
(practice setting, 
practice size, use 
medical scribe), other 
EHR_related stress 
measures 

Electronic health 
record-related stress 
measures (contributes 
to daily frustration, 
enough time for 
documentation, time 
spent on electronic 
health records at 
home) which were 
adapted from the Mini z 
survey 

Burnout was measured 
with the 10-item Mini z 
survey from the Physician 
Work Life Study for 
burnout symptoms. 

Insufficient time for 
documentation (aOR = 
3.72, 95% CI = 1.78–
7.80) and EHR adding to 
daily frustration (AOR = 
2.17, 95% CI = 1.02–
4.65) significantly 
predicted burnout in 
adjusted multivariate 
logistic regression. 

Hekman, 202154  

Concurrent 

Accreditation 
Council for 
Graduate Medical 
Education-
accredited 
programs 

Physicians 

All active vascular surgery 
trainees in the 2-year 
fellowship and 0+5 
integrated vascular 
residency in Accreditation 
Council for Graduate 
Medical Education-
accredited programs during 
2018 to 2019 academic year 

Number of participants 
recruited: 628 (346 from 
integrated programs, 260 
from fellowships, 22 
incoming fellows) 

Number of participants 
evaluated: 188 (76 fellows, 
112 integrated residents or 
recent graduates) 

Multivariate  

Some variables for 
motivation and 
mentorship 
(appropriate integration 
of learning and clinical 
productivity in 
operating room 
teaching, not feeling 
appropriately 
challenged by faculty, 
not feeling the faculty 
create a supportive 
learning environment, 
lack of availability of 
mentorship 
opportunities at 
training program, not 
having longitudinal 
mentor relationship 
that continues over 
time during training 
program, some 
variables for stress 
coping (not turning to 
work or other activities 
to take mind off things, 
not using alcohol or 

Motivation and 
mentorship 
(appropriate integration 
of learning and clinical 
productivity in 
operating room 
teaching, feeling 
appropriately 
challenged by faculty, 
feeling the faculty 
create a supportive 
learning environment, 
availability of 
mentorship 
opportunities at training 
program, having 
longitudinal mentor 
relationship that 
continues over time 
during training 
program, stress coping 
(turning to work or 
other activities to take 
mind off things, using 
alcohol or drugs to feel 
better, criticizing 
oneself, giving up trying 
to deal with stress, 

Burnout was measured 
with a single-item 
question of feeling burned 
out by work on a 6-point 
scale (daily, a few times a 
week, once a week, a few 
times a month, once a 
month or less, a few 
times a year), and 
burnout was defined as 
feeling burnout at least 
once a week 

Self-criticism was 
significantly associated 
with burnout (OR, 9.847; 
95% CI, 2.114-45.871; P 
= .003), and feeling 
appropriately challenged 
by faculty was 
significantly inversely 
associated with burnout 
(OR, 0.158; 95% CI, 
0.031-0.820; P = .03; 
Table III) 
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drugs to feel better, not 
criticizing oneself, not 
giving up trying to deal 
with stress, not making 
jokes about stress) 

making jokes about 
stress) 

Higgins, 202155  

Concurrent 

Physician 
Wellness 
Academic 
Consortium 

Physicians 

All faculty radiologists at 11 
academic medical 
institutions participating in 
the Physician Wellness 
Academic Consortium 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 456 

Multivariate  

Gender 

Professional fulfillment 
(measured with 
Professional Fulfillment 
Index), intention to 
leave (measured with a 
single question), sleep-
related impairment 
(measured with short 
form of PROMIS scale) 

Burnout was measured 
with the Professional 
Fulfillment Index 

The odds of burnout for 
females were 1.73 times 
higher than for males 
(95% CI: 1.05-2.86, P ¼ 
.03). The presence of 
professional fulfillment 
significantly decreases 
the odds of burnout by 
83% (OR] = 0.17, 95% 
CI: 0.10-0.31, P < .001).  
Participants with burnout 
had 6.3 times higher 
odds of sleep-related 
impairment (95% CI: 
3.84-10.35, P = .001) 
(Fig. 3). 

Hillhouse, 200056  

Prospective 

Southeastern 
internal medicine 
and residency 
programs 

Physicians 

1st-year to 4th-year resident 
physicians 

Number of participants 
recruited: 46 

Number of participants 
evaluated: 40 

Multivariate Moderated 
hierarchical regression 
analysis 

Gender, specialty, and 
citizenship were 
controlled for in the 
regression of work 
dissatisfaction and 
unprofessional patient 
relationship subscales 
onto predictors of 
perceived stress, 
specifically, hours 
worked, hours on call, 
and hours slept and 
resident stress scores. 

Gender, perceived 
stress (based on total 
hours of work, hours on 
call, average nightly 
hours of sleep; patient, 
competency, time 
issues using a modified 
Simpson and Grant 
scale; and perceived 
stress using the 
Perceived Stress 
Scale) 

Burnout was measured 
using the 30-item Staff 
Burnout Scale for Health 
Professionals consisting 
of the 4 subscales of 
work dissatisfaction, 
psychological and 
interpersonal tension, 
physical illness and 
distress, and 
unprofessional 
relationships with 
patients. Burnout was 
measured as a single 
outcome variable and 
consisted of two types, 
job-related burnout and 
patient-related burnout. 
Burnout was defined as a 
total score of 20 for no 
burnout and a total score 
of 140 for severe burnout. 

An examination of the 
association between 
time 2 perceived stress 
and time 3 burnout 
showed that higher 
perceived stress and 
male gender significantly 
predicted both job 
burnout and patient 
burnout, contributing to 
31% of the variance of 
job burnout and 37% of 
the variance of patient 
burnout. 
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Hilliard, 202057  

Retrospective 

Rhode Island 

Mixed sample (different 
types) 

Clinicians including 
physicians, advanced 
practice registered nurses, 
and physician assistants 
across various specialties 
and in active practice at 
ambulatory sites across the 
two largest health systems in 
Rhode Island 

Number of participants 
recruited: 5,883 (4,197 
physicians, 1,686 advanced 
practice providers) 

Number of participants 
evaluated: 422 

Multivariate  

Clinician 
characteristics, EHR 
use 

Clinician  and practice 
characteristics (age, 
gender, practice size, 
primary care status, 
specialty, medical 
scribe use, type, health 
system site), EHR 
workload measures 
(daily appointments, 
weekly patient chart 
review time in minutes, 
number of medication 
and nonmedication 
orders authorized per 
week by clinician in 
quartiles, number of 
patient call messages 
received per week in 
quartiles, number of 
results messages 
received per week in 
quartiles, length of note 
per visit), EHR 
efficiency measures 
(visit note precharting, 
Chart Search function 
use, number of 
SmartPhrases, percent 
of orders placed from 
preference list or 
SmartSet, percent of 
note content entered 
with SmartTools in 
quartiles, percent of 
note content entered 
with copy and paste in 
quartiles, transcription 
or voice recognition 
entry use) 

Burnout was measured 
with a single-question 
item from the Mini Z 
Survey on a 5-point scale 

Only PCP status and 
older age significantly 
predicted burnout, with 
adjusted OR [AOR] for 
PCPs vs non-PCPs, 
2.16; 95% CI, 1.02-4.59; 
P = .044; for clinicians 
>60 years of age vs <40 
years of age, 2.29; 95% 
CI, 1.02-5.13; P ¼ .044 
(Table 3). For workload 
variables, only the 
number of patient call 
messages per week was 
significant (Table 2), and 
those in the top quartile 
had nearly 4 times 
greater odds of burnout 
than those in the lowest 
quartile (AOR, 3.81; 
95% CI, 1.44-10.14; P ¼ 
.007). For efficiency, for 
the subset of clinicians 
with available note entry 
data, those in the top 
quartile of copy and 
paste use had 
significantly less 
likelihood of burnout, 
with an AOR of 0.22 
(95% CI, 0.05-0.93; P ¼ 
.039). Stratified by PCP 
status or median 
number of daily 
appointments, the 
volume of call messages 
was still associated with 
burnout but not 
statistically significantly 
in the subset of PCPs 
(Table 4). For the subset 
of clinicians with above-
average number of daily 
appointments, higher 
volumes of medication 
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orders were associated 
with lower odds of 
burnout, as with the 
subset of PCPs, but not 
with statistically 
significance. 

Holzer, 202158  

Concurrent 

Washington 
University School 
of Medicine 

Physicians 

Physician trainees, including 
residents and fellows, at 
Washington University 
School of Medicine 

Number of participants 
recruited: 1,375 

Number of participants 
evaluated: 222 (250 
responded, 28 duplicate or 
incomplete) 

Multivariate  

Clinical role, exposure 
to COVID-19 positive 
patients 

Demographic variables 
(race, gender, marital 
status, training 
program, clinical role), 
care for patients that 
tested positive for 
COVID-19, EHR use 
(changes in overall 
EHR use, changes in 
EHR use outside of 
work) 

Burnout was measured 
as workload exhaustion 
and interpersonal 
disengagement with the 
16-item Professional 
Fulfillment Index, and 
burnout was defined as a 
score of 1.33 or higher. 
Other outcomes were 
PTSD, depression, 
anxiety, stress. 

Higher overall EHR use 
was significantly 
associated with burnout 
(adjusted mean burnout 
score 1.48 [95% CI, 
1.24–1.71] vs. 1.05 
[95% CI, 0.93–1.17]; p 
¼ 0.001) (Table 2). 
Caring for COVID-19 
patients and changes in 
overall EHR use were 
significantly associated 
with burnout (p ¼ 
0.003). Among 
participants with 
increased EHR use, 
those caring for COVID-
19 patients had a 
significantly higher 
average burnout score 
(2.04, p < 0.001). 

Hughes, 201959  

Retrospective 

Society for 
Maternal-Fetal 
Medicine 

Physicians 

All regular, associate, and 
affiliate members of the 
Society for Maternal-Fetal 
Medicine who live in the 
United States with a working 
e-mail address 

Number of participants 
recruited: 1,220 

Number of participants 
evaluated: 564 

Multivariate  

Self-identified gender, 
years in practice, 
career stage, time 
spent charting after 
work hours, in-house 
call, marital status, 
number of children, 
exercising, and 
satisfaction with 
supervisor and career 

Demographics, Self-
perception of burnout, 
less career satisfaction, 
after-work charting, 
fewer years in practice, 
and dissatisfaction with 
supervisor 

Burnout was defined as 
either high emotional 
exhaustion or high 
depersonalization or both 
using established cutoffs 

Factors associated with 
burnout included female 
gender, being 5 to 20 
years in practice, self-
perceived burnout, being 
somewhat or very 
dissatisfied with career 
or supervisor and 
charting for more than 4 
hours per day. 

Hyman, 201760  

Concurrent 

American Society 
of 
Anesthesiologists 

Physicians 

Participants at webinar co-
sponsored by American 
Society of Anesthesiologists 

Multivariate Adjusted 
linear regression, 
residual diagnostics, 
parametric bootstrap 

Physical health and 
mental health 
(measured with the SF-
12 subset of the Short-
Form Health Survey 
SF-36),  social support 

Burnout was measured 
with the full 22-item MBI. 
Burnout was 
operationalized as high 
on emotional exhaustion, 
and depersonalization 

Male gender (adjusted 
regression coefficient = 
0.300, 95% CI = 0.032-
0.568, p=0.03), mental 
health (-0.047, -0.059-
0.035, p<0.01), and 
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and Anesthesiology journal, 
99% physicians 

Number of participants 
recruited: 221 

Number of participants 
evaluated: 170 

method to assess 
statistical power 

Controlled variables 
unclear 

and personal coping 
(measured with the 
Social Support and 
Personal Coping 
SSPC-25 survey for 
work satisfaction, 
workload and work 
control, professional 
support, personal 
satisfaction), substance 
use for tobacco and 
alcohol and cannabis 
(last year, in past 5 
years, and ever used), 
demographic variables 
(age, gender, job title, 
work area) 

and low on personal 
accomplishment. 

physical health (-0.025, -
0.039-0.010, p<0.01) 
were significantly 
associated with burnout 
total score. 

Jackson, 201761  

Concurrent 

American Medical 
Association 

Physicians 

Surgical residents in the 
American Medical 
Association 

Number of participants 
recruited: 3,349 

Number of participants 
evaluated: 582 

Multivariate  

Controlled variables 
unclear 

Screening positive for 
PTSD, at risk for PTSD 
(both measured with 
the Primary Care PTSD 
Screen or PC-PTSD) 

Burnout was measured 
from a tool adapted from 
the MBI and scores were 
calculated for emotional 
exhaustion, 
depersonalization, and 
overall burnout. 
Professional burnout was 
defined as either high 
emotional exhaustion 
(high score) or high 
depersonalization (high 
score). 

Screening high-risk for 
professional burnout 
(p<0.001) was 
associated with a higher 
prevalence of screening 
positive for PTSD.  Even 
simply being “at risk” for 
PTSD was associated 
with high risk for 
professional burnout 
(p<0.001). 

Janko, 201962  

Concurrent 

All vascular 
surgeons in the 
US 

Physicians 

Vascular surgery trainees 

Number of participants 
recruited: 514 

Number of participants 
evaluated: 177 

Multivariate Chi-square 
tests, univariate and 
multivariate logistic 
regression 

Gender, mentor, social 
events sponsored by 
program, marital 
status, children, friends 
outside medicine, 
unhealthy alcohol use, 
resident/training status, 
educational events 
sponsored by program, 
final-year training, 

Perceived stress 
(measured with the 
Perceived Stress Scale 
for perception of 
stress), depression 
(measured with the 
Patient Health 
Questionnaire for 
Depression and 
Anxiety (PHQ-4) for 
frequency of symptoms 
of depression or 
anxiety), self-efficacy 
(measured with the 
New General Self-

Burnout was measured 
with the 16-item 
Oldenberg Burnout 
Inventory for emotional 
exhaustion and 
depersonalization. 
Burnout was calculated 
as a total sum score. 

Greater depression (OR 
= 1.6) and perceived 
stress (OR = 1.2) were  
associated with higher 
burnout, and lower 
perceived stress (OR = 
0.67) was associated 
with lower burnout in 
multivariate analysis. 
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would choose vascular 
surgery again 

Efficacy Scale), social 
support (measured with 
the short version of the 
Medical Outcomes 
Study Social Support 
Scale) 

Kamal, 201663  

Concurrent 

American 
Academy of 
Hospice and 
Palliative Medicin 

Mixed sample (different 
types) 

Clinician members of the 
American Academy of 
Hospice and Palliative 
Medicine, 68% physicians 

Number of participants 
recruited: 4,456 

Number of participants 
evaluated: 1,357 

Multivariate Spearman 
correlation tests, 
bootstrap multivariable 
stepwise logistic 
regression 

Marital status, children 
at home, colleagues in 
practice (3 or less 
versus four or more), 
physician versus 
nonphysician, weekly 
hours worked (greater 
than 50 versus less 
than 50), and age 
(under 50 versus over 
50 years) were 
variables used in 
multivariable logistic 
regression. 

Marital status, children 
at home, colleagues in 
practice (3 or less 
versus four or more), 
physician versus 
nonphysician, weekly 
hours worked (greater 
than 50 versus less 
than 50), age (under 50 
versus over 50 years) 

Burnout was measured 
with the MBI-HSS and 
was defined as high 
emotional exhaustion 
(score of 27 or higher) or 
high depersonalization 
(score of 13 or higher) 

Working at least 50 
hours per week (versus 
less than 50 hours per 
week, odds ratio point 
estimate = 1.672, 95% 
confidence interval = 
1.245 to 2.246). working 
with fewer colleagues 
(three or fewer versus 
four or more, OR 1.657, 
95% CI 1.253-2.192), 
being younger (under 50 
years of age versus 50 
or above, OR = 1.914, 
95% CI = 1.454-2.521), 
being a nonphysician 
(not MD nor DO, OR = 
1.959, 95% CI = 1.439-
2.665), and working on 
weekends often or all 
the time (versus other, 
OR = 1.648, 95% CI = 
1.240-2.188) were 
associated with burnout 
in multivariable logistic 
regression. Younger 
(under 50 years of age) 
nonphysicians who 
worked for over 50 
hours a week, worked 
with fewer colleagues, 
and worked on 
weekends often 
exhibited the highest 
burnout risk. 

Kannampallil, 
202064  

Concurrent 

Physicians 

Physician trainees at 
Washington University 

Multivariate  

Exposure to patients 
being tested for 

Demographic and 
program characteristics 
(sex, marital status, 
significant other's 

Burnout was measured 
with the Stanford 
Professional Fulfillment 
Index which combines 

Trainees who were 
exposed to COVID-19 
patients were more likely 
to have burnout (1.31 
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Academic medical 
center 

School of Medicine, Barnes 
Jewish Hospital, St Louis 
Children’s Hospital 

Number of participants 
recruited: 1,375 

Number of participants 
evaluated: 393 (403 
responses, 10 duplicates) 

COVID-19, married 
status 

occupation, clinical 
role, residency or 
fellowship program, 
program year), clinical 
responsibilities (clinical 
services with and 
without patient contact, 
education, research, 
quarantined), perceived 
life stressors (financial 
concerns, childcare, 
home schooling, care 
for elder relatives), 
work-family balance 
(how often demands of 
job interfere with family 
life, how often 
demands of family 
interfere with work on 
job, how difficult it is to 
take time off during 
work to take care of 
personal or family 
matters), awareness of 
institutional services 
(usage of wellness 
programs, COVID-19 
wellness support 
resources, housing, 
childcare resources) 

burnout and professional 
fulfillment, based on 
workload exhaustion and 
interpersonal 
disengagement 
(depersonalization), and 
defined as high scores 
(1.33 or above) for 
workload exhaustion 
and/or (?) 
depersonalization. Other 
outcomes were 
depression, anxiety, 
stress, professional 
fulfillment. 

[95% CI, 1.21 to1.41] vs 
1.07 [95% CI, 0.96 to 
1.19]; P = 0.002] (Tables 
2 and 3). 

Kashani, 201565  

Concurrent 

Tertiary care 
academic medical 
center 

Physicians 

Critical care fellows at a 
tertiary care academic 
medical center 

Number of participants 
recruited: 58 

Number of participants 
evaluated: 21 

Multivariate ANOVA, t-
test, Wilcoxon rank-
sum test, with 
Bonferroni adjustments 

Gender, age, 
fellowship type, 
fellowship stage, 
fellowship training year 
were the variables for 
stratification. 

Gender, age, race, 
fellowship type, 
fellowship stage, 
fellowship training year, 
gratitude (measured 
with the Gratitude 
Questionnaire-Six Item 
Form  (GQ-6)), life 
satisfaction (measured 
with the Satisfaction  
with  Life  Scale  
(SWLS)(, happiness 
(measured with the 
Subjective Happiness 
Scale (SHS)), and 

Burnout was measured 
with an abbreviated MBI 
for emotional exhaustion 
and depersonalization. 

Asian fellows reported 
significantly lower 
burnout and graduating 
fellows reported 
significantly higher 
burnout than new and 
transitioning fellows. 
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perceived stress 
(measured with the 14-
item Perceived  Stress  
Scale (PSS-14). 

Kemper, 202066  

Kemper, 201867; 
Kempler, 201968 

Prospective 

Longitudinal 
Educational 
Assessment 
Research Network 
of the Association 
of Pediatric 
Program Directors, 
consisting of 34 
residency 
programs in 2016, 
43 in 2017, and 49 
in 2018 

Physicians 

Residents in categorical or 
combined programs at sites 
of the Longitudinal 
Educational Assessment 
Research Network of the 
Association of Pediatric 
Program Directors 

Number of participants 
recruited: 9,653 

Number of participants 
evaluated: 6,058 

Multivariate  

Burnout in 2017, risk 
factors in 2018 

Demographic 
characteristics, 
program 
characteristics, 
personal qualities, 
experiences, support 
satisfaction, work-life 
balance, learning 
environment, 
mindfulness, self-
compassion, stress 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or above) and/or high 
depersonalization (score 
of 13 or above). 

Perceived stress (2016 
AOR 2.4 (1.9-2.9), 2017 
AOR 2.1 (1.7-2.5), 2018 
AOR 1.7 (1.4-2.0)), 
sleepiness (2016 AOR 
1.2 (1.1-1.4), 2017 AOR 
1.3 (1.15-1.5), 2018 
AOR 1.3 (1.2-1.5)), 
work-life balance 
dissatisfaction (2016 
AOR 1.6 (1.1-2.3), 2017 
AOR 2.1 (1.5-2.8), 2018 
AOR 1.9 (1.4-2.5)), and 
recent medical error 
(2016 AOR 1.4 (1.02-
2.0), 2017 AOR 1.4 (1.1-
1.9), 2018 AOR 1.6 (1.2-
2.2)) were significantly 
associated with a 
greater risk of burnout. 
Empathy (2016 AOR 
0.67 (0.6-0.8), 2017 
AOR 0.7 (0.6-0.75), 
2018 AOR 0.7 (0.6-0.8)), 
self-compassion (2016 
AOR 0.8 (0.6-0.9), 2017 
AOR 0.8 (0.7-0.9), 2018 
AOR 0.7 (0.6-0.8)), 
quality of life (2016 AOR 
0.7 (0.6-0.9), 2017 AOR 
0.8 (0.7-0.99), 2018 
AOR 0.7 (0.6-0.9)), and 
confidence in providing 
compassionate care 
(2016 AOR 0.8 (0.7-
0.98), 2017 AOR 0.8 
(0.7-0.9), 2018 AOR 0.9 
(0.8-0.99)) were 
significantly associated 
with a lower risk of 
burnout (p < 0.05). 
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Controlling for burnout in 
2017 burnout and risk 
factors (such as recent 
error, sleepiness, 
rotation, time off) in 
2018, quality of life in 
2017 was associated 
with burnout in 2018. 
After controlling for 
baseline burnout levels 
in linear mixed-model 
regression analyses, 
mindfulness in 2016 was 
protective for levels of 
stress and confidence in 
providing care in 2017. 
Self-compassion in 2016 
was protective for 
burnout, stress, and 
confidence in providing 
compassionate care in 
2017. 

Khalafallah, 
202069  

Concurrent 

American 
Association of 
Neurological 
Surgeons (AANS) 

Physicians 

All attending members of the 
American Association of 
Neurological Surgeons 
(AANS) 

Number of participants 
recruited: 3,000 

Number of participants 
evaluated: 407 

Multivariate  

NA 

Changes in workflow 
related to COVID-19 
(effect of pandemic on 
workload, personal and 
professional life, 
uncertainty about future 
earnings and 
healthcare changes, 
state of mind), personal 
and professional 
stressors, career 
satisfaction 

Burnout was measured 
with the abbreviated MBI 
and defined as a high 
score in either emotional 
exhaustion (13-18 points) 
or depersonalization (13-
18 points) 

Working in a hostile or 
difficult environment 
since the rise of COVID-
19 (OR = 2.534, 95% CI: 
1.273− 5.046, p = 
0.008), having no 
children (OR = 3.294, 
95% CI: 1.307− 8.299, p 
= 0.011), having 
practiced for 5 to 15 
years (vs. < 5 years) 
(OR = 4.568, 95% CI: 
1.354− 15.414, p = 
0.014), spending more 
time conducting non-
neurosurgical medical 
care because of COVID-
19 (OR = 2.362, 95% CI 
1.153− 4.839, p = 
0.019), feeling uncertain 
about future income due 
to COVID-19 (OR = 
4.031, 95% CI: 1.103− 
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14.728, p = 0.035), and 
choosing not to pursue 
or feeling unsure about 
pursuing neurosurgery if 
given the choice again 
(OR = 7.492, 95% CI: 
4.003− 14.021, p < 
0.001) were significantly 
positively associated 
with burnout, even after 
bias-corrected 
bootstrapping. The 
AUROC score for the 
regression model was 
0.857 (95% CI: 0.814− 
0.900). (Table 4) 

Khalafallah, 
202070  

Concurrent 

American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgery resident 
members of the American 
Association of Neurological 
Surgeons 

Number of participants 
recruited: 1,374 

Number of participants 
evaluated: 167 

Multivariate  

NA 

Demographic variables, 
personal and 
professional stressors 
related to COVID-19 
(its effect on work 
hours, achievement of 
surgical milestones, 
uncertainty about future 
earnings and health 
care reform, personal 
life, professional life) 

Burnout was measured 
with the abbreviated MBI, 
and burnout was defined 
as a high score (13-18) in 
emotional exhaustion or 
depersonalization. 
Another outcome was 
career satisfaction. 

Alterations in elective 
rotation or vacation 
schedules due to 
COVID-19 (p = .013) 
and the decision to not 
pursue neurosurgery if 
given the choice again 
(p < .001) were 
significantly associated 
with burnout. PGY was 
negatively associated 
with burnout, with every 
1-year increase in PGY 
corresponding to a 
33.2% reduction in 
burnout rate (p = .011). 

Kroth, 201971  

Concurrent 

Stanford Hospital 
and Clinics: 
University of New 
Mexico; and 
Centura Health 
Physician Group, 
Westminster, CO 

Mixture of physicians, PA's, 
NP's 

Physicians and advanced 
practice clinicians, including 

nurse practitioners and 
physician assistants 

Number of participants 
recruited: 640 

Number of participants 
evaluated: 282 

Multivariate  

Age, sex, 
race/ethnicity, clinician 
type, practice type, 
roles, patient panel 
complexity, intent to 
stay, time for personal 
and family life, 
workload control 

Work conditions, EHR 
design and use factors, 
and coping strategies 

Stress level with 4-item 
validated measure and 
burnout with a single item 
from the Physician 
Worklife Study (score of 3 
or more indicates 
burnout) 

Overall, EHR design and 
use factors accounted 
for 12.5% of variance in 
measures of stress and 
6.8% of variance in 
measures of burnout. 
Work conditions, 
including EHR use and 
design factors, 
accounted for 58.1% of 
variance in stress; key 
work conditions were 
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office atmospheres  
control of 
workload , and physical 
symptoms attributed to 
EHR use Work 
conditions accounted for 
36.2% of variance in 
burnout, where 
challenges included 
chaos (adjusted odds 
ratio, 1.39; 95% CI, 
1.10-1.75; P = .006) and 
physical symptoms 
perceived to be from 
EHR use (adjusted odds 
ratio, 2.01; 95% CI, 
1.48-2.74; P < .001). 
Coping strategies were 
associated with only 
2.4% of the variability in 
stress and 1.7% of the 
variability in burnout. 

Kuerer, 200772  

Concurrent 

Society of Surgical 
Oncology 

Physicians 

Members of the Society of 
Surgical Oncology 

Number of participants 
recruited: 1,519 

Number of participants 
evaluated: 549 

Multivariate Cochran-
Armitage trend test, 
simple linear 
regression, stepwise 
logistic regression 

Controlled variables 
unclear 

Age, gender, having 
children, mental and 
physical quality of life 
(measured with the 
Medical Outcomes 
Study Short Form (SF-
8)), current practice 
setting (private), years 
since training, hours 
worked per week, 
cases per week, nights 
on call per week, 
percentage of time 
devoted to research, 
depression (measured 
with the Primary Care 
Evaluation of Mental 
Disorders), alcohol use 
and dependence 
(measured with items 
from the Alcohol Use 
Disorders Identification 
Test), choice to be a 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. 

Burnout was more 
common among 
respondents age 50 
years or younger (31% 
vs 22%; P = .029) and 
women (37% vs 26%;P 
= .031). Factors 
associated with a higher 
risk of burnout on 
multivariate analysis 
were devoting less than 
25% of time to research, 
had lower physical QOL, 
and were age 50 years 
or younger. Burnout was 
associated with lower 
satisfaction with career 
choice. 
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physician again, 
choose to be a surgical 
oncologist again, 

Kuhn, 200973  

Concurrent 

American College 
of Emergency 
Physicians 

Physicians 

American College of 
Emergency Physicians 
members with a mailing 
address and in active 
practice  of emergency 
medicine 

Number of participants 
recruited: 450 

Number of participants 
evaluated: 193 

Multivariate Chi-square 
tests, t-tests or 
Wilcoxon rank sum 
tests, multivariable 
logistic regression 

All predictor variables 
other than high anxiety 
due to concern for poor 
outcomes - satisfaction 
with autonomy in 
administrative work, 
autonomy in clinical 
work, resources 
available, relationships 
at work, lifestyle 
satisfaction, challenges 
of practicing 
emergency medicine; 
demographic 
characteristics; anxiety 
due to uncertainty, 
reluctance in disclosing 
uncertainty to patients, 
reluctance in disclosing 
mistakes 

Work-life satisfaction 
(with autonomy in 
administrative work, 
autonomy in clinical 
work, resources 
available, relationships 
at work, lifestyle 
satisfaction, challenges 
of practicing 
emergency medicine) 
from the Career 
Satisfaction Survey of 
Emergency Physicians 
instrument, 
demographic 
characteristics, 
reactions of uncertainty 
(anxiety due to 
uncertainty, concern 
regarding poor 
outcomes, reluctance 
in disclosing 
uncertainty to patients, 
reluctance in disclosing 
mistakes) based on the 
Physicians' Reactions 
to Uncertainty: Refining 
the Constructs and 
Scales measure 

Career burnout was 
measured as a binary 
variable based on having 
any highest-category 
score among the 3 scales 
of the MBI of emotional 
exhaustion, 
depersonalization, and 
reduced personal 
accomplishment. 

No demographic 
variables significantly 
predicted burnout. 
Dissatisfaction with 
clinical autonomy, 
challenges in practicing 
emergency medicine, 
and lifestyle stress 
significantly predicted 
high burnout. Anxiety 
due to uncertainty and 
anxiety due to poor 
outcomes were 
associated with career 
burnout. High anxiety 
due to concern for poor 
outcomes most strongly 
predicted career burnout 
when all other predictor 
variables were 
controlled for. 

Lam, 202174  

Concurrent 

American College 
of Mohs 
Micrographic 
Surgery 

Physicians 

Members of American 
College of Mohs 
Micrographic Surgery 

Number of participants 
recruited: 1,450 

Number of participants 
evaluated: 137 

Multivariate  

NA 

Demographic variables 
(gender, age, race, 
number of years since 
training, region of 
practice, community of 
practice, type of 
practice, cases per 
year),  resiliency 
(including the ability to 
pivot, balanced goal-
setting, building 
empathy, engaging in a 
higher purpose, fact-

Burnout was measured 
with two single-item 
questions adapted from 
the full MBI, and burnout 
was defined as a high 
score for emotional 
exhaustion or 
depersonalization 

Burnout was higher for 
females (56%) than 
males (40%) (p < .05; 
Table 2). There was 
significantly lower 
burnout among 
surgeons age of at least 
60 years, although this 
group comprised only 15 
of the 137 participants (p 
< .05; Table 2). There 
were significantly lower 
burnout rates in 
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based decision-making, 
focus, grit, pragmatic 
optimism, self-control, 
and self-reflection) 
(measured with the 
Resilience Profile 
based on 67 questions 
for 12 resilience 
factors) 

academic-based than in 
community-based 
practices (p < .05; Table 
2). Among resilience 
factors, the ability to 
pivot and self-control 
significantly impacted 
burnout (p < .05 for 
both). 

Lapinski, 201675  

Concurrent 

American College 
of Osteopathic 
Family Physicians 

Physicians 

Osteopathic medicine 
residents in family medicine 
whose email addressed 
were listed with the 
American College of 
Osteopathic Family 
Physicians 

Number of participants 
recruited: 1,700 

Number of participants 
evaluated: 316 

Multivariate  

Controlled variables 
unclear 

Non-modifiable factors 
(gender, age, sexual 
orientation, relationship 
status, depression), 
work environment (on-
call schedule, 
night/weekend 
schedule, work 
schedule, sleeping 
habits), personal and 
professional life 
satisfaction 

Burnout was measured 
using the MBI and was 
defined as high emotional 
exhaustion or low 
personal 
accomplishment. 

Women were 1.8 times 
more likely than men to 
experience burnout 
(95% CI, 1.14-2.99; 
p=.01). Residents with 
higher depression levels 
were more likely to 
experience burnout than 
those not depressed 
(χ2(5, 273)=64.17, 
p<.001). 

Larson, 202176  

Carlson, 202177 

Concurrent 

Academic 
otolaryngology 
programs 

Physicians 

Otolaryngology residents, 
fellows, attending physicians 
at 12 academic 
otolaryngology programs 

Number of participants 
recruited: 613 (240 
residents, 37 fellows, 336 
attending physicians) 

Number of participants 
evaluated: 340 (137 
residents, 17 fellows, 186 
attending physicians) 

Multivariate  

Age, hours worked in a 
typical week, nights on 
call in a typical week, 
years of practice 

Demographic 
characteristics (age, 
gender, race, marital or 
partnership status, 
children), professional 
characteristics (student 
loan debt, hours 
worked in a typical 
week, hours for each 
shift in a typical week, 
nights on call in a 
typical week, 
subspecialty, years in 
practice) 

Burnout was measured 
with the abbreviated 2-
item MBI on a 7-point 
scale, and burnout was 
defined as a frequency of 
at least once a week of 
emotional exhaustion or 
depersonalization. Other 
outcomes were distress, 
major depressive 
disorder, general anxiety 
disorder. 

The number of hours 
worked in a typical week 
(OR for every 10 hours, 
1.92; 95% CI, 1.26-2.92; 
P = .003) was 
significantly associated 
with burnout. The 
association of 
relationship status with 
burnout differed by 
gender (P = .007), and 
19 of 82 (23%) of 
married or partnered 
men had burnout as 
compared with 9 of 18 
(50%) of single men (P 
= .02), but 16 of 28 
(57%) of married or 
partnered women had 
burnout as opposed to 4 
of 14 (29%) of single 
women (P = .08). 
Burnout was present in 

Page 95 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

52 (35%) trainees and 
47 (26%) attending 
physicians (P = .06). 

Levin, 201778  

Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurologists who were 
members of the American 
Academy of Neurology 

Number of participants 
recruited: 938 

Number of participants 
evaluated: 354 

Multivariate Chi-square 
test, Kruskal-Wallis 
test, and multivariable 
logistic regression 

Nuerologist trainees 
vs. practicing (resident 
and fellow) 
neurologists 

Personal 
characteristics (age, 
gender, geographic 
region, training year), 
professional 
characteristics and 
work/life balance 
(hours worked per 
week, percentage of 
time devoted to clinical 
practice, percentage of 
time devoted to 
research, percentage 
of time devoted to 
administrative work, 
percentage of time 
devoted to other 
activities, number of 
nights on call per week, 
median number of 
outpatients in clinic per 
week, median number 
of outpatients in clinic 
per week, median 
number of inpatients 
per day, median 
number of weekends 
round in hospital) 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
and higher) or high 
depersonalization (score 
of 10 and higher). 

Among residents, 
greater work-life balance 
satisfaction, greater 
meaning in work, and 
older age were 
associated with lower 
burnout risk. Among 
fellows, greater work-life 
balance satisfaction and 
effective support staff 
were associated with 
lower burnout risk. 

Lindeman, 201779  

Prospective 

Academic surgery 
programs 

Physicians 

All residents in general 
surgery at two academic 
surgery programs 

Number of participants 
recruited: 145 

Number of participants 
evaluated: 55 

Multivariate T-tests, 
analysis of variance, 
Spearman correlation 
tests, chi-square tests, 
Wilcoxon signed-rank 
test, statistical power 
analysis, multiple linear 
regression 

Controlled variables 
unclear 

Personality 
characteristics 
(extroverted, 
agreeable, 
conscientious, 
emotionally stable, 
open to new 
experiences, as 
measured with the Ten-
Item Personality 
Inventory), emotional 
intelligence (well-being, 
self-control, 
emotionality, 

Burnout was measured 
as 2 of the components of 
the MBI, namely, 
emotional exhaustion and 
depersonalization. 
Burnout was defined by 
emotional exhaustion 
only, with scores of 27 or 
greater for high burnout 
and scores of under 16 
for low burnout. 

Emotional intelligence 
(well-being, self-control, 
emotionality, sociability) 
and work experiences 
(job autonomy, social 
support, work feedback, 
personal and 
professional 
development 
opportunities), and some 
personality 
characteristics (including 
agreeable, emotionally 
stable, conscientious) 
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sociability), as 
measured with the Trait 
Emotional Intelligence 
Questionnaire Short 
Form), work 
experiences (job 
autonomy, social 
support, work 
feedback, personal and 
professional 
development 
opportunities, as 
measured with the job 
demands and 
resources 
questionnaire), 
demographic variables 
(age, sex, postgraduate 
year, training program, 
clinical status) 

were significantly 
inversely correlated with 
burnout. Perceived 
positive work 
experiences were 
significantly inversely 
correlated with burnout, 
and perceived negative 
work experiences were 
significantly correlated 
with burnout, but 
perceived positive work 
experiences showed the 
stronger relationship 
with burnout. Total 
scores for emotional 
intelligence scores, total 
scores for positive work 
experience, and the 
personality characteristic 
of being agreeable all 
independently predicted 
lower burnout. Age and 
being female were also 
associated with higher 
rates of burnout. 

Lu, 201580  

Concurrent 

University 
residency 
programs 

Physicians 

Attending physicians and 
post-graduate 2nd to 4th-
year resident physicians in 
emergency medicine at 2 
university programs 

Number of participants 
recruited: 155 

Number of participants 
evaluated: 77 

Multivariate Fischer's 
exact test, student's t 
test 

Controlled variables 
unclear 

Depression (measured 
with part of the Primary 
Care Evaluation of 
Mental Disorders 
Instrument), quality of 
life (self-reported 
overall quality of life in 
the past week), career 
satisfaction (choice to 
be a doctor again, if 
given chance to 
reconsider career 
choice) 

Burnout was measured 
with the MBI for the 3 
dimensions of 
depersonalization, 
emotional exhaustion, 
and low personal 
accomplishment. Burnout 
was dichotomized and 
defined as high 
depersonalization or high 
emotional exhaustion. 

Among emergency 
physicians, burnout was 
significantly associated 
with depression (38.6% 
vs 12.1%) and less 
career satisfaction 
(77.3% vs 97.0%). 
Emergency physicians 
with high burnout were 
significantly more likely 
to perform suboptimal 
care practices more 
often in the 6 domains of 
early admission or 
discharge of patients, 
not discussing options or 
answering questions, 
ordering more tests, not 
treating pain, failing to 
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communicate important 
handoffs, and not 
discussing plans with 
staff. 

Marchalik, 201981  

Marchalik, 201982 

Concurrent 

Urology resident 
training programs 

Physicians 

Urology residents enrolled in 
an academic urology 
residency 

training program 

Number of participants 
recruited: 1304 

Number of participants 
evaluated: 211 

Multivariate  

Gender, training level, 
work hours, and 
structured mentorship 
programs 

Regularly read for 
relaxation,  time with 
family and friends, 
worked more than 80 
hours, access to a 
structured mentorship 
program, access to 
mental health services 

Burnout is an 
occupational syndrome 
resulting from persistent 
work-related stress. 

Residents working >80 
hours vs 60-80 hours 
and <60 hours per week 
were more likely to 
exhibit burnout (77.6% 
vs 66.1% vs 47.1%, 
respectively, P = .044). 
Institutional factors such 
as structured mentorship 
programs (P = .019) and 
access to mental health 
services (P <.001) were 
associated with 
decreased burnout. On 
multivariable analysis, 
unavailable or difficult-
to-access mental health 
services were 
associated with 
increased odds of 
burnout 

Martini, 200483  

Concurrent 

Wayne State 
University School 
of Medicine 

Physicians 

All residents and interns in 
dermatology, general 
surgery, internal medicine, 
family medicine, neurology, 
obstetrics/gynecology, 
ophthalmology, and 
psychiatry 

Number of participants 
recruited: 321 

Number of participants 
evaluated: 110 

Multivariate  

Controlled variables 
unclear 

Specialty, year of 
residency, hours 
worked, satisfaction 
with clinical faculty, 
family stress, marital 
status, children, 
relocation 

Percent of residents 
meeting burnout criteria 
on the MBI 

50% or residents met 
criteria for burnout. 
Residents in their first 
year had significantly 
higher rates of burnout 
(77.3%) even after 
controlling for program 
or working more than 80 
hours per week. Burnout 
was also significantly 
higher among residents 
who were dissatisfied 
with their clinical faculty, 
unmarried, and 
experiencing a family-
related stress. 

McAbee, 201584  

Concurrent 

Physicians 

Neurosurgeons 

Multivariate Univariate 
analysis, forward 
multivariable logistic 

Accusation of 
malpractice, academic 
affiliation, professional 

Burnout was measured 
with the MBI and defined 
as high emotional 

Accusation of 
malpractice (OR 1.6) 
and uncertainty over 

Page 98 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

American 
Association of 
Neurological 
Surgeons 

Number of participants 
recruited: 3,247 

Number of participants 
evaluated: 783 

regression, subgroup 
analysis 

Gender, age, marital 
status, children, type of 
practice, academic or 
university affiliation, 
duration of practice 

perceptions 
(uncertainty over future 
earnings/ health care 
reform, challenges at 
work, good work/life 
balance, enough time 
for personal 
development) 

exhausation or high 
depersonalization. 

future earnings/health 
care reform (OR 1.96) 
significantly increased 
the odds of burnout, 
while work-life balance 
(OR = 0.45), academic 
affiliation (OR = 0.69), 
challenges at work *OR 
= 0.60), and enough 
time for personal 
development (OR = 
0.57) decreased the 
odds of burnout. 

McPhillips, 200785  

Concurrent 

Association of 
Medical School 
Pediatric 
Department Chairs 

Physicians 

Former and current 
members of Association of 
Medical School Pediatric 
Department Chairs between 
1993 and 2005 

Number of participants 
recruited: 250 

Number of participants 
evaluated: 148 

Multivariate T-tests, 
chi-square tests, Fisher 
exact test, Pearson 
correlation test, logicist 
regression, statistical 
power calculation 

Number of years as 
chair of medical school 
pediatric department, 
weekly hours typically 
worked at office, 
weekly hours worked 
away from office/home, 
weekly evenings at 
work events, annual 
weeks of vacation, 
annual weeks 
attending on inpatient 
service; workload, 
supportive-receptive 
work style, choice-
independence (as 
measured with an 
abbreviated Workplace 
Climate Questionnaire 
for workload, choice-
independence, and 
supportive-receptive 
subscales for 
workload) 

Number of years as 
chair of medical school 
pediatric department, 
weekly hours typically 
worked at office, 
weekly hours worked 
away from office/home, 
weekly evenings at 
work events, annual 
weeks of vacation, 
annual weeks attending 
on inpatient service; 
workload, supportive-
receptive work style, 
choice-independence 
(as measured with an 
abbreviated Workplace 
Climate Questionnaire 
for workload, choice-
independence, and 
supportive-receptive 
subscales for workload) 

Burnout was measured 
using the MBI-HSS for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
depersonalization or high 
emotional exhaustion. 

Number of years as 
medical school pediatric 
department chair (odds 
ratio = 0.9, 95% 
confidence interval = 
0.80-0.99), work 
exceeding 1 night per 
week  (OR = 5.9, 95% 
CI = 1.5-22.9), high 
workload (OR = 3.0, 
95% CI = 1.3-6.7), and 
lack of a supportive work 
environment (OR = 2.2, 
95% CI = 1.1-4.2) were 
independently and 
significantly associated 
with burnout. 
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Melnick, 202086  

Concurrent 

American Medical 
Association 
Physician 
Masterfile 

Physicians 

Physicians from all specialty 
disciplines who were listed in 
the American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 30,456 (1,250 for 
subsurvey) 

Number of participants 
evaluated: 5,197 (870 for 
subsurvey) 

Multivariate  

Age, gender, medical 
specialty, practice 
setting, number of 
hours worked, number 
of nights on call per 
week, perceived EHR 
usability 

Demographic 
characteristics (age, 
gender, relationship 
status), medical 
specialty, number of 
hours worked per 
week, number of nights 
on call per week, 
practice setting, 
perceived EHR 
usability (measured 
with the System 
Usability Scale) 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score of 27 or above) 
and/or high emotional 
exhaustion (score of 10 
or above). 

EHR usability was 
independently 
associated with the odds 
of burnout, and a 1-point 
increase was 
significantly associated 
with a 3% reduction in 
odds of burnout (OR = 
0.97, 95% CI = 0.97-
0.98, P<0.001). EHR 
usability and medical 
specialty accounted for 
5.8% and 3.3%, 
respectively, of variance 
in burnout. 

Milder, 202187  

Concurrent 

American 
Academy of 
Craniomaxillofacial 
Surgeons 

Physicians 

Active fellow members of 
American Academy of 
Craniomaxillofacial 
Surgeons 

Number of participants 
recruited: 180 

Number of participants 
evaluated: 108 (100 
completed survey, 2 
removed for answers outside 
range) 

Multivariate  

Gender 

Demographic 
characteristics (gender, 
age, years as 
attending), professional 
obligations (call 
responsibilities, hours 
worked per week, daily 
duties), quality of life 

Burnout was measured 
with the Expanded 
Physician Well-Being 
Index, and being at risk of 
burnout was defined as a 
score of 3 or above 

Being more than 40 
years old (P value 
0.009), working 55 hours 
or more per week (P 
value 0.014), having 
over 10 call shifts per 
month (P value 0.023), 
and teaching relative to 
other tasks (P value 
0.047) were all 
associated with being at 
risk for burnout. 
Females had higher risk 
for burnout (average 
WBI score of 4). 

Mirvis, 199988  

Prospective 

VA medical 
centers 

Physicians 

VA medical center directors, 
associate directors, chiefs of 
staff 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 88 

Multivariate Analysis of 
variance, multiple 
linear regression 
including path analysis 

Burnout phase, age, 
job position, role 
clarity, role conflict, 
availability of 
resources, work 
support, other support, 
general satisfaction, 
satisfaction with VA 
system, satisfaction 
with VAMC, frustration, 

Demographic variables 
(age, gender, service 
duration), job 
satisfaction (general 
job satisfaction, 
satisfaction with local 
VA medical center, 
satisfaction with 
national VA system, job 
frustration, intent to 
stay in VA system), job 
role characteristics 
(clarity, job role conflict, 
resource availability), 
social support (work 

Burnout was calculated 
as  a"phase" of burnout, 
based on the 3 subscales 
of the 1986 Maslach and 
Jackson burnout 
inventory - 
depersonalization, 
emotional exhaustion, 
and personal 
accomplishment - with 
burnout phase I 
corresponding to all 3 
scores being low, phase 
II for high 
depersonalization score 

Mean phase values of 
burnout rose in later 
surveys, with levels of 
burnout in phases VI-VIII 
rising significantly in 
proportion from 1992-
1997. Lower respondent 
age and higher 1992 
burnout phase were 
associated with higher 
1997 burnout phase. 
Lower resource 
adequacy and less 1989 
job role clarity were 
associated with higher 
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intent to stay were 
used to identify 
variables that were 
significant independent 
associated with 
burnout phase. 

support, personal 
support), previous 
survey's burnout phase 

alone, phase III for high 
personal accomplishment 
alone, phase IV for both 
high depersonalization 
and high personal 
accomplishment, phase V 
for high emotional 
exhaustion alone, phase 
VI for both high 
depersonalization and 
high emotional 
exhaustion, phase VII for 
both high personal 
accomplishment and 
emotional exhaustion, 
and phase VIII for all 3 
being high. 

1992 burnout phase. 
Lower age, less job role 
clarity, and less 
resource availability in 
1992 were associated 
with higher 1997 burnout 
phase. Lower job 
satisfaction, less 
resource availability, and 
higher intention to stay 
in the VA medical center 
in 1989 were associated 
with higher 1992 burnout 
phases. In sum, 
significant predictors of 
burnout phase were 
previous burnout phase, 
job role clarity, resource 
availability, and age. 

Moore, 201989  

Concurrent 

Facebook group 

Physicians 

Female neurologists from 
Women Neurologists Group 
on Facebook 

Number of participants 
recruited: 798 

Number of participants 
evaluated: 181 

Multivariate Kendall's 
tau-b, multiple logistic 
regression, chi-square 
tests, qualitative 
analysis of text (by two 
raters, inductive 
analysis, coding) 

The predictor variables 
were used in multiple 
logistic regression. 

Career characteristics 
(medical training, 
involvement with 
fellowship, 
subspecialty, stage of 
career, adult vs. 
pediatric neurology, 
size of community, 
practice setting, rank, 
employment status, full 
time vs. part-time work, 
clinical time in inpatient 
vs. outpatient settings, 
percentage of time 
spent on clinical duties, 
hours worked per 
week, average on-call 
nights per month, 
compensation method), 
family life and work-life 
balance (number of 
children, age of 
youngest child, 
average daily stress 
level, satisfaction with 
work-life balance, 

Burnout was measured 
as one of many 
dimensions of the 11-item 
Mini-Z survey . 

Higher stress levels (OR 
= 3.29 for highest 
quartile of stress), 
working more than 61 
hours vs. less than 40 
hours a week (OR = 4.7 
), poor or marginal vs. 
satisfactory, good, or 
optimal control over 
workload (OR = 3.5), 
and gender 
discrimination (Kendall’s 
tau-b = 0.21) were 
significantly associated 
with greater burnout in 
multivariable logistic 
regression. More 
administrative support, 
more time at work to 
manage non-billable 
clerical burdens, and 
more time to see 
patients were themes on 
measures to reduce 
burnout in qualitative 
analysis. 
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maternity leave and 
child-care, exercise), 
gender-based 
discrimination (current 
experience of it at 
workplace, sources), 
stressful environment, 
lack of control, number 
of hours, gender 
discrimination and 
sources, 

Mullins, 202090  

Concurrent 

Academic surgery 
program sites 

Physicians 

General surgery residents at 
7 academic surgery program 
sites 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 164 

Multivariate  

Internal characteristics, 
external 
characteristics, 
demographic 
characteristics 

Internal characteristics 
of emotional 
intelligence (measured 
with the Brief Emotional 
Intelligence Scale), 
resilience (measured 
with the Connor-
Davidson Resilience 
Scale), mindfulness 
(measured with the 
Revised Cognitive and 
Affective Mindfulness 
Scale); external 
characteristics of work 
experiences 
(autonomy, social 
support, meaningful 
feedback, perceptions 
of job resources), work 
engagement 
(measured with the 
Utrecht Work 
Engagement Scale and 
the Job Demands-
Resources Scale); 
demographic 
characteristics (gender, 
postgraduate year, 
clinical or research 
status, age) 

Burnout was measured 
with the MBI-Human 
Services Survey for 
Medical Personnel, and 
high risk for burnout was 
defined as scores of 4 or 
above 

Work engagement 
(coeff.= 0.76, 95% CI= 
1.00-0.52), and work 
experiences (coeff.= 
0.10, 95% CI= 0.19-
0.01) were both 
significantly inversely 
associated with burnout. 

Ofei-Dodoo, 
201991  

Concurrent 

Physicians 

Residents and faculty of 13  
graduate medical education 

Multivariate  

Controlled variables 
unclear 

Career status (faculty 
vs. resident-physician), 
perceived causes of 

Burnout was measured 
with the Abbreviated 
Maslach Burnout 
Inventory (MBI-9) which 

Residents had higher 
rates of burnout than 
core faculty members 
(51% vs. 31%, P<0.05). 
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Graduate medical 
education 
residency 
programs 

residency programs that are 
sponsored by the University 
of Kansas School of 
Medicine-Wichita 

Number of participants 
recruited: 439 

Number of participants 
evaluated: 218 

burnout among peers 
(open-ended question) 

assesses emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion (a 
score of 11 or more) or 
high depersonalization (a 
score of 7 or more). 

Five themes were 
possible causes of 
burnout: lack of work-life  
balance, systemic 
issues, low morale, 
difficult patient 
populations, and 
unrealistic expectations. 

Ofei-Dodoo, 
201992  

Retrospective 

Members of the 
Medical Society of 
Sedgewick County 

Physicians 

Physicians who were active 
members of the medical 
society 

Number of participants 
recruited: 442 

Number of participants 
evaluated: 197 

Unclear  

Controlled variables 
unclear 

Suicidal ideation, 
depression, level of 
fatigue, and hours 
worked per week 

Scoring high on 
emotional exhaustion (11 
and higher) and/or 
depersonalization (7 and 
higher) on the 
Abbreviated Maslach 
Burnout Inventory (MBI-9) 

49.5% reported 
manifestations of 
burnout. Suicidal 
ideation, depression, 
fatigue, and working 
more than 50 hours per 
week had greater 
burnout. 

Ofei-Dodoo, 
202193  

Concurrent 

Kansas 

Physicians 

The practicing community-
based family physicians and 
University of Kansas School 
of Medicine-Wichita family 
medicine faculty physicians 
on the email system list of 
the Family Medicine 
Research and Data, 
Information and Outcomes 
Practice-Based Research 
Net 

Number of participants 
recruited: 248 

Number of participants 
evaluated: 113 

Multivariate  

Age, sex, years in 
clinical practice, county 
practicing in 

Concerns about 
exposure to COVID-19 
(treatment of 
presumptive or 
confirmed COVID-19 
patients, number of 
such patients treated, 
place of such treatment 
(office, home visit, 
emergency 
department, hospital, 
long-term care facility, 
telehealth), (patient 
volumes before and 
during early phase of 
pandemic); personal 
depression, anxiety, 
stress (measured with 
the Depression Anxiety 
Stress Scales 21 
consisting of 21 
questions in 3 scales, 
on a 4-point frequency 
scale) and self-reported 
stress surrounding 

Burnout was measured 
with 2 single-item 
measures on a 7-point 
scale from the full MBI, 
and burnout was defined 
as high scores (above 3) 
for emotional exhaustion 
and/or depersonalization. 

Treating any 
presumptive or 
confirmed COVID-19 
patients was significantly 
positively associated 
with manifestations of 
burnout (OR = 3.96; 
95% CI, 1.38-11.36; P = 
.011). 
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COVID-19 (measured 
with 4 questions) 

O'Hara, 202094  

Concurrent 

Large academic 
teaching hospital 
in urban setting 

Physicians 

Pediatric providers, including 
hospitalists, intensivists, 
ambulatory care providers, 
physicians-in-training 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 62 

Multivariate  

Some variables were 
adjusted, but 
unspecified, for 
burnout. 

General demographic 
variables were gender, 
race/ethnicity, trainee 
versus attending, and 
years in practice. Child 
abuse and neglect 
(CABN) demographic 
variables were how 
many CABN patients, 
last CABN patient, CAP 
assisting, and last 
training in CABN. 
Experiences with 
CABN consisted of 
having made a call 
independently as a 
mandated reporter, 
experiencing a fatality, 
experience of feeling 
that "one patient" was 
most emotionally 
impactful, and type of 
maltreatment. 

Burnout was one of three 
outcome scores 
measured by the 
Professional Quality of 
Life Scale (ProQOL-5), 
modified for involvement 
with care of patients with 
suspected child abuse 
and neglect (CABN-
ProQOL). 

Caring for all types of 
child abuse and neglect 
predicted burnout. 
Burnout was significantly 
associated (P= 0.013) 
with types of 
maltreatment 
experienced. Being 
exposed to multiple 
cases of physical and 
sexual abuse and 
neglect was significantly 
associated with a 8.46-
point increase in burnout 
(P= 0.004), as 
compared to mostly 
physical abuse only and 
adjusted for other 
variables. 

Oliveira, 201395  

Concurrent 

American Society 
of Anethesiologists 

Physicians 

Anesthesiology residents 

Number of participants 
recruited: 2,773 

Number of participants 
evaluated: 1,508 

Multivariate 
Resampling, Fisher 
exact test, binary 
logistic regression with 
forward and backward 
step elimination, 
principal component 
analysis, 
appropriateness of 
factor analysis, 
sampling adequacy 
test, split-sample 
validation, Pearson 
correlation test, 
Cronbach alp 

Age, gender, years of 
training, frequency of 
overnight calls 

Demographic and 
social and work 
characteristics (age, 
gender, relationship 
and parent status, 
number of residents in 
class, training year, 
hours of work per year, 
frequency of overnight 
calls, smoking status, 
alcohol weekly 
consumption, job 
satisfaction), 
depression (measured 
with the Harvard 
National Depression 
Screening Day Scale), 
best practice 
behaviors, frequency of 
self-reported errors 

Burnout was measured 
using a 12-item version of 
the MBI for the 3 domains 
of emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high risk 
for moderate high or high 
scores on in 2 or 3 sub-
scales. Moderate and 
high scores were 17-26 
and 26 or higher for 
emotional exhaustion, 7-
12 and 12 or higher for 
depersonalization, and 
32-38 and above 39 for 
personal 
accomplishment, 
respectively. 

Older providers, being 
female,  being married, 
parents, non-smokers, 
and modest drinkers had  
lower rates of burnout. 
Working more than 70 
hours per week, having 
more than 5 drinks per 
week, and female 
gender were associated 
with higher burnout risk. 
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Olson, 201596  

Concurrent 

Urban children’s 
hospital 

Physicians 

First-year pediatric residents 
and medicine-pediatric 
residents at a large urban 
children's hospital in the 
Midwest 

Number of participants 
recruited: 45 

Number of participants 
evaluated: 45 

Multivariate ANOVA, 
Pearson correlation 
test 

Gender was controlled 
for in examining the 
association of 
emotional exhaustion 
with mindfulness and 
compassion. 

Emotional intelligence 
(measured with the 
Emotional Social 
Competency 
Inventory), empathy 
(Jefferson Scale of 
Physician Empathy), 
mindfulness (Five 
Facet Mindfulness 
Questionnaire (for 
being nonreactive to 
inner experience, 
noting feelings and 
thoughts, acting with 
awareness, using 
words to describe, 
nonjudgmental attitude 
towards experience), 
self-compassion (short-
form Neff’s Self-
Compassion Scale for 
kind, nonjudgmental 
self-attitude in 
suffering, recognition of 
experiences as part of 
the greater common 
human experience, 
balancing painful 
thoughts and feelings 
without judgment or 
dwelling or self-pity), 
resilience (Smith’s Brief 
Resilience Scale) 

Burnout was defined as 
both high emotional 
exhaustion (score of 27 
or higher) and low 
personal accomplishment 
(score of 33 or below). 
Burnout was measured in 
month 8 while resilience 
and the predictor 
variables were measured 
in month 9 of the 
internship year. 

ANOVA of burnout 
showed a significant 
inverse association 
between mindfulness 
and burnout (F= 4.06, 
P= .05). Mindfulness 
and self-compassion 
significantly negatively 
predicted emotional 
exhaustion, controlling 
for gender. 

Olson, 201997  

Concurrent 

Academic medical 
center 

Physicians 

Medical school faculty, 
hospital-employed 
physicians, and community‐
based private practitioners 

Number of participants 
recruited: 1,252 

Number of participants 
evaluated: 475 

Multivariate 
Multivariate logistic 
regressions 

Model or practice, 
specialty, age, race, 
gender 

Model or practice, 
specialty, age, race, 
gender, workload 
control,  efficient 
teamwork,  work 
atmosphere,  sufficient 
time for EMR 
documentation, EMR 
proficiency, time spent 
on EMR at home, 
alignment of values 

Burnout was one of three 
wellness measures in the 
10-item Mini-Z for 
satisfaction, stress, and 
burnout. Burnout that was 
associated with Mini-Z 
predictive variables was 
calculated from the MBI - 
which measures the 3 
domains of emotional 
exhaustion, 
depersonalization, and 

Males experienced less 
burnout, every decade 
of higher age was 
associated with less 
burnout, and academic 
faculty and hospital-
employed physicians 
had more burnout than 
community-based 
private practitioners. 
Poor workload control 
(with adjusted odds ratio 
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with departmental 
leadership 

personal 
accomplishment, and for 
which burnout was 
defined as high emotional 
exhaustion (score of 27 
or higher), high 
depersonalization (score 
of 10 or greater), or both - 
then compared with the 
Mini-Z single item for 
burnout, for which a score 
of 3 defined "burning out," 
a score of 4 defined 
"experiencing burnout 
that will not go away," 
and a score of 5 defined 
"completely burned out." 

of 8.24 and 95% 
confidence interval of 
4.81 to 14.11], inefficient 
teamwork (OR 7.61, 
95% CI 3.28 -17.67), 
insufficient 
documentation time (OR 
5.83, 95% CI 3.35-
10.15), hectic‐chaotic 
work atmosphere (OR 
3.49, 95% CI 2.12-5.74), 
lack of alignment of 
values with leadership 
(OR 3.27, 95% CI 2.12-
5.74), and excessive 
EMR time at home (OR 
1.99, 95% CI 1.21-3.27) 
were predictors of 
burnout. 

Porter, 201898  

Concurrent 

Association of 
Family Medicine 
Residency 
Directors 

Physicians 

Directors of family medicine 
residency programs 
accredited by the 
Accreditation Council for 
Graduate Medical Education  
as identified by the 
Association of Family 
Medicine Residency 
Directors 

Number of participants 
recruited: 465 

Number of participants 
evaluated: 245 

Multivariate Two-
sample Wilcoxon rank 
sum test 

Controlled variables 
unclear 

Demographic 
characteristics 
(program type, program 
regional location, 
community size, 
proportion of residents 
who graduated from 
international medical 
schools, program 
director tenure, 
gender), other personal 
characteristics 
(personal time after 
work, healthy work-life 
balance, ability to stop 
thinking of work once 
going home, feeling 
overwhelmed by 
personal 
responsibilities, number 
of children, number of 
vacation days taken in 
last year, financial 
stress) 

Burnout was measured 
using 2 single-item 
measures from the MBI 
originally for emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion and 
high depersonalizatino. 

Occasionally to never 
having personal time 
(27.58+15.31 vs 
18.71+14.5,  9.75+8.55  
vs  7.25+7.40), healthy 
work-life balance 
(27.90+15.48 vs 
17.19+13.50, 
10.05+8.65  vs  
6.50+6.85), ability to 
stop thinking about work 
(27.09+15.66 vs 
16.56+12.96,  9.95+8.45  
vs  5.80+6.65), 
moderate to great level 
of being overwhelmed 
by personal 
responsibilities 
(34.38+14.49  vs  
19.89+14.22,  
13.20+8.85  vs  
7.05+7.25, P<0.01), and 
considerable or severe 
financial stress 
(32.85+15.84 vs 
23.04+15.39, P<0.01; 
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13.50+10.00 vs 
8.25+7.84; P=0.02) were 
significantly correlated 
with higher emotional 
exhaustion and higher 
depersonalization. 

Primack, 201099  

Concurrent 

Medical school 
institute 

Physicians 

Medical students, resident 
physicians, fellows, trainees, 
and faculty who are enrolled 
at degree or career 
development programs at 
Institute for Clinical 
Research Medicine at 
University of Pittsburgh 
School of Medicine 

Number of participants 
recruited: 188 

Number of participants 
evaluated: 179 

Multivariate Chi-square 
tests and Fisher's 
exact test 

Controlled variables 
unclear 

Sociodemographic 
variables of age (at 
most 35 vs. under 35), 
sex, race 
(underrepresented 
minority (African 
American, Hispanic, 
Native American), 
Caucasian, Asian), and 
training program level 

Burnout was defined as a 
dichotomous variable 
based on not being 
burned out (enjoy work 
with no burnout 
symptoms, occasional 
stress with not always as 
much energy but not 
burned-out, definitely 
burned out with at least 
one burnout symptom) 
versus being burned out 
(burnout symptoms would 
not go away with frequent 
thoughts of frustration at 
work, feel totally burned 
out and often wonder if 
can go on and may need 
change or help) 

Burnout was statistically 
significantly more 
common among those 
above 35 years of age 
(29%) versus those 35 
years old or younger 
(13%) and among 
females (22%) versus 
males (1%). Burnout 
was highest among 
underrepresented 
minorities (30%), 
followed by Caucasians 
(18%) and Asians (3%), 
with differences being 
statistically significant. 

Qureshi, 2015100  

Concurrent 

American Society 
of Plastic 
Surgeons 

Physicians 

Members of the American 
Society of Plastic Surgeons 

Number of participants 
recruited: 5,942 

Number of participants 
evaluated: 1,691 

Multivariate Chi-square 
tests, Kruskal-Wallis 
test, multivariate 
logistic regression with 
backward elimination, 

Controlled variables 
unclear 

Age, gender, marital 
status, child-rearing 
status, subspecialty, 
years in practice, 
number of hours 
worked and nights on 
call per week, practice 
setting, academic rank, 
compensation method, 
percentage of time 
spent on nonpatient 
care activities and 
protection of time, self-
reported medical 
errors, conflicts among 
work and home and 
family, depression 
screen, mental and 
physical quality of life, 
alcohol and substance 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score score above 10) 
and/or high emotional 
exhaustion (score above 
27). 

Subspecialty, number of 
hours worked and night 
calls per week, annual 
income, practice setting, 
and academic rank were 
significantly associated 
with burnout risk. Older 
age, being married, and 
having kids were 
significantly associated 
with lower burnout risk. 
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abuse, impairment, 
satisfaction with career 

Rabatin, 2016101  

Prospective 

Primary care 
practices 

Physicians 

Physicians in primary care 
practices in Chicago, New 
York, Wisconsin 

Number of participants 
recruited: 1,795 

Number of participants 
evaluated: 422 

Multivariate Two-level 
logistic regression 
models, with controlled 
variables and Sidak's 
adjustment for multiple 
comparisons 

Age, sex, race 

Gender, job 
satisfaction, job stress, 
time pressure during 
visits, chaotic work 
conditions, work control 
(measured with an 
adapted Physician 
Worklife Study for 
office pace, including 
chaos), workplace 
emphasis on work-life 
balance, specialty, 
intent to leave practice 

Burnout was measured 
with one 5-item question 
that correlates with the 
emotional exhaustion 
subscale of the MBI. 

Women physicians 
reported significantly 
more burnout (36% vs 
19%). Clinicians with 
burnout had significantly 
less satisfaction (9% vs 
59%), more job stress, 
more time pressure 
during visits, more 
chaotic work conditions 
(4 times more likely), 
less work control *4% vs 
28%), less emphasis on 
work-life balance at their 
workplaces (4 times less 
likely), and greater intent 
to leave the practice 
(56% vs 21%). 

Ramey, 2017102  

Concurrent 

Association of 
Residents in 
Radiation 
Oncology 
Directory 

Physicians 

Radiation oncology residents 

Number of participants 
recruited: 733 

Number of participants 
evaluated: 232 

Multivariate Univariable 
and multivariable 
logistic regression 

Gender, postgraduate 
year, relationship 
status, spouse also 
works in health 
care/unmarried, 
personality style (all 
except for indecisive), 
education debt, as well 
as call assignment of 7 
weeks or more per 
year, staying late 3 or 
more weeknights in a 
call week, seeing 4 or 
more consultations 
outside of clinic in a 
call week, adequate 
physics support, and 
adequate dosimetry 
support were not 
significant in univariate 
analysis and thus not 

Personal 
characteristics (gender, 
postgraduate year, 
relationship status, 
spouse also works in 
health care/unmarried, 
personality style 
(perfectionist, very 
empathetic, indecisive, 
idealistic), education 
debt), program 
characteristics 
(adequacy of support 
staff, work-life balance, 
satisfaction with 
program, on-call duties, 
hours worked per 
week) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion or high 
depersonalization. 

Perceived adequacy of 
work-life balance (OR = 
0.37, 95% CI = 0.17-
0.83) was significantly 
inversely associated 
with burnout in 
multivariable analysis. 
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included in final 
multivariate logistic 
regression. 

Ratanawongsa, 
2008103  

Prospective 

15 urban 
community-based 
clinics in 
Baltimore, MD 

Mixed sample (different 
types) 

A cohort consisting of the 
control and intervention 
groups from the Patient-
Physician Partnership (PPP) 
Study, with sample drawn 
from 15 urban community-
based clinics in Baltimore, 
MD, and physicians 
providing primary care to 
adult patients considered eli 

Number of participants 
recruited: 117 physicians, ? 
patients 

Number of participants 
evaluated: 40 physicians, 
235 patients 

Multivariate  

Visit length, patient 
health insurance 
status, physician 
gender, status of 
graduating from a US 
or international medical 
school, and interaction 
between physician 
school status of 
graduating from a US 
or international medical 
school and physician 
burnout 

Patient-physician 
communication in 
primary care 
encounters - consisting 
of positive rapport-
building, negative 
rapport-building, 
emotional rapport-
building, and social 
rapport-building; global 
affect ratings indicating 
physician positive 
affect and patient 
positive affect; patient-
centeredness or 
physician-
centeredness; verbal 
dominance ratio 
indicating more 
physician statements or 
more patient 
statements; as well as 
patient satisfaction with 
visit, confidence in 
physician's knowledge 
and skills, trust in 
physician to look for 
patients' best interests 

Physician burnout was 
measured with a six-item 
scale previously derived 
from the MBI that 
captured the domains of 
emotional exhaustion and 
reduced sense of 
personal 
accomplishment, rated on 
a five-point Likert scale, 
with total scores ranging 
from 6 to 30, and 
categorized as low or 
medium or high. 

Physician rapport-
building behaviors did 
not show a significant 
association with 
physician burnout 
scores. However, patient 
communication during 
visits was related to 
physician burnout. 
Patients of higher 
burnout physicians 
reported almost twice as 
many negative rapport-
building statements 
(medium burnout 
incident risk ratio (IRR) 
= 1.85, 95% CI = 1.30 – 
2.61, p=0.001; high 
burnout IRR = 2.06, 
95% CI = 1.48 – 2.86, 
p<0.001) and were 52% 
more likely to use 
reassurance/optimism 
statements (95% CI = 
1.40 – 1.66, p<0.001), a 
kind of emotional 
rapport-building. 
Individual global affect 
ratings did not differ 
significantly for 
physicians or patients by 
physician burnout. 
Composite physician 
positive affect and 
patient positive affect did 
not differ significantly by 
physician burnout. 
Physician burnout was 
not significantly 
associated with 
differences in patient-
centeredness, verbal 
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dominance, visit length, 
patients’ satisfaction 
with those visits, 
confidence in 
physicians’ knowledge 
and skills, or trust in 
physicians to look out for 
their best interests. 

Rath, 2015104  

Concurrent 

Society of 
Gynecologic 
Oncology 

Physicians 

Society of Gynecologic 
Oncology senior, full, or 
candidate member 
physicians with a directory 
working email address 

Number of participants 
recruited: 1,086 

Number of participants 
evaluated: 369 

Multivariate Fisher 
exact method, 
Wilcoxon rank sum 
method, Holme 
procedure with errors 
adjusted for multiple 
testing, and both 
univariate and 
multivariate logistic 
regression 

Controlled variables 
unclear 

Age, gender, 
relationship status, 
employment status and 
type (for spouse or 
partner), number of 
children and their ages, 
type of child care, 
years of practice, 
weekly hours worked, 
weekly operating room 
hours, call, practice 
setting, model of 
compensation, time 
devoted to non-patient 
care activities, 
chemotherapy 
administration, number 
of manuscripts 
published last year, 
vacation time available 
and used, career 
choice of becoming a 
physician again, career 
choice of becoming a 
gynecologic oncologist 
again, encouragement 
of their children to 
pursue medicine 
career, medical errors 
in last 3 months and 
factors thereof), 
physical and 
psychological well-
being, depression, 
suicidal ideation, 
anxiety or stress, use 
of antidepressants, 

Burnout was measured 
with the 3 MBI subscales 
of emotional exhaustion, 
depersonalization, and 
lack of personal 
accomplishment and  
defined as high emotional 
exhaustion or  
depersonalization. 

Being female,  low 
mental quality of life, 
depression, stress, 
suicidal ideation, 
reluctance to seek 
mental health care, and 
with high alcohol use  
were  associated with 
higher odds of burnout. 
Being older and being 
satisfied with one's 
career were associated 
with lower odds of 
burnout. According to 
multivariate logistic 
regression, having low 
mental quality of life (OR 
3.23, 95% CI 1.82-5.62), 
being depressed (OR 
2.81, 95% CI 1.56-5.07), 
being stressed and/or 
overwhelmed (OR 2.81 
95% CI 1.58-4.98), and 
being reluctant to seek 
mental health care  (OR 
2.72 95% CI 1.56-4.74) 
were associated with 
increased odds of 
burnout, and 
encouraging a child to 
pursue a medicine 
career (OR 0.42 95% CI 
0.24-0.73) was 
associated with 
decreased odds of 
burnout. 
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formal psychiatric 
evaluation within the 
past year, reluctance to 
seek psychiatric help, 
and alcohol use 

Richards, 2021105  

Concurrent 

Academic and 
private settings 

Mixed sample (different 
types) 

Neurosurgical advanced 
practice providers (APPs) 
(nurse practitioners, 
physician assistants) 

Number of participants 
recruited: 366 

Number of participants 
evaluated: 106 

Multivariate  

NA 

Demographic and 
work-related 
characteristics, social 
support and other 
employment 
perceptions, global 
emotional intelligence 
(well-being, self-
control, emotionality, 
sociability, measured 
with the TEIQue-SF on 
a 7-point scale) 

Burnout was measured 
with the MBI and defined 
as high scores for 
emotional exhaustion (27 
or higher) or 
depersonalization (10 or 
higher) 

Global emotional 
intelligence was 
significantly inversely 
related to burnout, with a 
1-point drop in average 
score corresponding to 
an 4.39-point increase in 
odds of burnout (95% 
CI, 1.65-13.1; P = 
0.005). Not having 
enough time off work 
was significantly 
associated with burnout 
(OR, 6.88; P = 0.035) 
compared with having 
enough. Not being able 
to separate work and 
personal time was 
significantly associated 
with burnout (OR, 14.4; 
P = 0.003) compared 
with being able to. 
Having significant 
personal stresses 
outside work was 
significantly associated 
with burnout (OR, 2.58; 
P = 0.083) compared 
with having no such 
stresses. 

Rinne, 2020106  

Prospective 

VA All Employee 
Survey 2013-2017 

Physicians 

Physicians who self-
identified as practicing in any 
of 9 clinical service core 
areas located at 140 VA 
sites 

Number of participants 
recruited: 284,634 (2013) to 
330,732 (2017) (range) 

Multivariate  

Demographic 
characteristics 

Job satisfaction, 
attitudes, perspectives 
of practice 
environment, 
organizational 
characteristics (site 
complexity, average 
number of patients per 
year per site, location, 

Burnout was measured 
with the MBI single-item 
statements for emotional 
exhaustion (feeling 
burned out from the work) 
and depersonalization 
(worrying the job is 
hardening oneself 
emotionally) and was 
dichotomized, with having 

Primary care physicians 
experienced the highest 
burnout rate, followed by 
mental health physicians 
and emergency 
medicine physicians. 
High burnout sites were 
more likely to be rural, 
have non-teaching 
facilities, have lower 
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Number of participants 
evaluated: 40,382 

geography, rurality, 
teaching hospital 

burnout defined as 
responding positively to 
either statement at least 
once per week and not 
having burnout defined as 
responding positively to 
both statements at most a 
few times per month. 
Site-level burnout, the 
primary outcome, was 
given by the unadjusted 
proportion of physicians 
with burnout in a given 
year and was measured 
for each service and for 
each year between 2013 
and 2017. 

complexity, and receive 
fewer unique per year 
per site. In secondary 
analysis, tenure at the 
VA was strongly 
associated with burnout, 
with 44.5% burnout for 
providers with 10–15 
years of tenure and 
18.4% for those with 
less than 6 months of 
experience. Rural PCPs 
had a 58.9% burnout 
rate while urban PCPs 
had a rate of 54.1%  
(χ2(1,8933), p<0.001, 
φ= .03). PCPs in non-
teaching facilities had a 
57.9% burnout rate 
while PCPs in teaching 
facilities had a 52.8% 
rate (χ2(1, 8933) = 
21.58, φ=.05). 

Robertson, 
2017107  

Concurrent 

Primary care 
residency 
programs of the I3 
Population Health 
Collaborative 
(consisting of 20 
family medicine, 2 
internal medicine, 
2 pediatrics 
residency 
practices in 
Virginia, North 
Carolina, South 
Carolina, Florida) 

Physicians 

Primary care residents 

Number of participants 
recruited: 866 

Number of participants 
evaluated: 585 

Multivariate  

Controlled variables 
unclear 

Practice characteristics 
(number of physicians, 
EHR used in practice, 
amount of time for 
which EHR had been in 
place, number of 
different EHRs in the 
past 10 years) 

Burnout was measured 
using a single-item 5-
point scale (not the MBI) 
that had shown some 
evidence of validity and 
calculated as a 
dichotomous variable. 

Physicians who spent 
over 6 hours per week 
outside of normal clinic 
hours on EHR work 
were more likely to 
report burnout (OR=2.9, 
95% CI 1.9–4.4), and 
more likely to attribute it 
to EHR (OR=3.9, 95% 
CI1.9–8.2).  Males were 
less likely than females 
to report burnout 
(OR=0.64,95%  CI  
0.43–0.95). 

Roth, 2011108  

Concurrent 

Physicians 

Practicing pediatric 
oncologists at pediatric 

Multivariate Fisher's 
exact test, 
multivariable logistic 
stepwise regression 

Gender, years in 
practice, marital status, 
time dedicated to 
clinical care, 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 

Satisfaction with their 
lives outside of work 
was significantly 
associated with burnout 
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Pediatric practices 
in the US and 
Canada 

practices in the US and 
Canada 

Number of participants 
recruited: 1,047 

Number of participants 
evaluated: 410 

Satisfaction with life 
outside of work, years 
in practice, control over 
work schedule, 
availability of services, 
availability of forum for 
debriefing 

religiosity/spirituality, 
patient deaths, control 
over hours, control over 
work schedule, works 
managing impatient 
floors, satisfaction with 
work, satisfaction with 
life outside of work, 
services available for 
staff experiencing 
burnout 

low personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion, 
high depersonalization, 
and low personal 
accomplishment. 

(OR = 0.238, 95% CI = 
0.143–0.396). 
Availability of a forum for 
debriefing and services 
for burnout-affected 
physicians were both 
significantly associated 
with lower burnout (24% 
vs. 46%, 23% vs. 46%). 

Sarosi, 2021109  

Concurrent 

American Pediatric 
Surgical 
Association 

Physicians 

Members of the American 
Pediatric Surgical 
Association 

Number of participants 
recruited: 1,311 

Number of participants 
evaluated: 414 

Multivariate  

Demographic variables 
(including gender), CS 
score in CF and in BO 
and CF and BO in CS, 
self-reported physical 
exhaustion and 
emotional depletion, 
distress (about clinical 
situation, physical work 
setting, administrative 
problems, coworkers, 
personal issues, 
health), coping 
(activities used to 
offset work-related 
stress) 

Demographic 
characteristics, prior 
traumatic events 
(serious surgery in 
childhood, 
domestic/criminal 
violence, child abuse, 
war, terrorism, natural 
disaster, lost loved 
ones) 

Burnout was measured 
with the modified 
Compassion Fatigue and 
Satisfaction Self-Test for 
Helpers, and burnout was 
defined as a score of 27 
or higher 

The variance explained 
by the hierarchical linear 
regression model was 
71%, F (49, 91) = 8.0, p 
< 0.000. Compassion 
fatigue (R-squared 0.79, 
R-squared change 0.10, 
F change 44.10, p 
0.000), distress from 
coworkers, keeping 
emotionally difficult 
lawsuits confidential, 
and higher compassion 
satisfaction (R-squared 
0.81, R-squared change 
0.02, F change 11.63, p 
0.001, associated with 
lower burnout) were 
each significant 
predictors of burnout. 

Sedhom, 2021110  

Concurrent 

American Society 
of Cataract and 
Refractive 
Surgery, American 
Glaucoma Society, 
American 
Association for 
Pediatric 
Ophthalmology 
and Strabismus, 
American Society 

Physicians 

Self-identified ophthalmology 
physicians on the listservs of 
specific ophthalmology 
societies 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 592 

Multivariate  

Gender 

Demographic 
characteristics, practice 
characteristics 

Burnout was measured 
with a modified Mini Z 
Burnout survey,  with 10 
items on a 5-point scale 
including questions for 
burnout outcomes and 
drivers and non-burnout 
questions, and burnout 
was defined as reporting 
mild, moderate, or severe 
burnout 

Although females 
responded at a lower 
rate than males (n=199 
versus n=343), women 
had higher rates of 
burnout symptoms and 
greater odds of burnout 
(OR = 1.9 (95%CI: 1.3-
2.7); p=0.0005; Table 1). 
Women were more likely 
to have more burnout 
symptoms (females 
46.2% vs. males 31.2%, 
p=0.0005), more overall 
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of Ophthalmic 
Plastic and 
Reconstructive 
Surgery, American 
Uveitis Society, 
North American 
Ne 

stress (62.8% vs. 
49.1%, p=0.002), less 
alignment with leaders 
of departments (60.8% 
vs. 70.6%, p=0.020), 
lower job satisfaction 
(females 69.8% vs. 
males 77.2%, p=0.059 
(not statistically 
significant?)), more poor 
control over workload 
(38.2% vs. 26.6%, 
p=0.005), more poor 
sufficiency of time for 
documentation (59.8% 
vs. 50.4%, p=0.035), 
more workplace 
instability (23.7% vs. 
15.7%, p=0.022), and 
less healthcare team 
efficiency (80.9% vs. 
88.6%, p=0.013) (Table 
3). Women were more 
likely to practice in 
academic (43.2%, 
86/199 versus 29.2%, 
100/343) and hospital 
settings (15.6%, 31/199 
versus 7.9%, 27/343), 
but these clinic settings 
still significantly 
predicted burnout after 
adjusting for gender 
(p=0.020, p=0.019).  
Physicians employed in 
academic (OR = 2.0 
(95%CI: 1.3.2); p=0.007) 
or hospital-based 
facilities (OR = 2.4 
(95%CI: 1.3-4.6); 
p=0.008) had higher 
burnout rates than those 
in large private groups. 
Employed physicians 
had higher burnout rates 
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(40.3%, 127/315) than 
physicians that owned 
their practices (31.9%, 
75/235) (OR = 1.4 (95% 
CI: 1.0-2.1); p = 0.044). 
Greater use of EHR at 
home was significantly 
associated with burnout 
(p<0.0001; Figure 2). 

Shakir, 2018111  

Concurrent 

Neurosurgery 
residency 
programs 

Physicians 

106 residency training 
programs in neurosurgery 

Number of participants 
recruited: 1,200 

Number of participants 
evaluated: 255 

Multivariate 2-sample 
Mann-Whitney test, 
Kruskal-Wallis test, 2-
tailed Fisher's exact 
test, with Bonferroni 
correction 

Controlled variables 
unclear 

Specialty 
(neurosurgery  vs. 
other specialty 
residents, fellows,  and 
practicing physicians) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score 
between 13-18) or high 
depersonalization (score 
between 13 to 18). 

Neurosurgery residents 
had significantly less 
burnout (36.5%) than 
non-neurosurgery 
specialty 
reidents/fellows (60.0%), 
early career physicians 
(51.3%), and practicing 
physicians (53.5%). 

Shakir, 2020112  

Concurrent 

Database of 
American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgery residents 

Number of participants 
recruited: 1,385 

Number of participants 
evaluated: 427 

Multivariate  

A control population 
consisted of other 
institutions' 
residents/fellows, 
early-career 
physicians, and 
practicing physicians in 
all specialities. 

Demographic variables 
(age, gender, 
postgraduate year, 
race, clinical or 
research rotation 
status, number of 
social or personal 
stressors, marital 
status, children), grit 
(measured with Short 
Grit Scale), resilience 
(measured using the 
Connor-Davidson 
Resilience Scale) 

Burnout was measured 
with the abbreviated MBI 
and calculated as an 
overall score and as 
individual subscale 
scores for emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high for 
either high emotional 
exhaustion (13 to 18 
points) or high 
depersonalization (13 to 
18 points). 

Neurosurgery residents 
experienced a 
significantly lower 
prevalence of burnout 
(33.0%) than all 
physicians (53.5%; 
P<0.001), early-career 
physicians (51.3%; 
P<0.001), and other 
residents or fellows 
(60.0%; P<0.001).  
Similarly, neurosurgery 
residents had 
significantly more high 
depersonalization 
scores (50.8%) than all 
physicians (33.8%; 
P<0.001) and early-
career physicians 
(37.4%; P<0.001), but 
fewer than other 
residents or fellows 
(50.3%; P=0.959). 
Burnout was associated 
with post-graduate year 
(P = 0.026), social or 
personal stressors (P = 
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0.034), clinical or 
research rotations 
(P<0.001), and parental 
status  (P=0.014).  High 
burnout was associated 
with greater social or 
personal stressors (P = 
0.002), clinical rotations 
(P = 0.001), and not 
having children (P = 
0.016). 

Shanafelt, 2002113  

Concurrent 

University of 
Washington 

Physicians 

All internal medicine 
residents at University of 
Washington program, other 
than the study author 

Number of participants 
recruited: 151 

Number of participants 
evaluated: 115 

Multivariate Chi-square 
test, Fisher exact test, 
forward stepwise 
logistic regression 

The demographic 
factors, depression 
screening responses, 
major depression in 
residency, at-risk use 
of alcohol, and 
recreational substance 
use were controlled for 
in the regression of 
burnout on suboptimal 
patient care practices. 

Patient care practices 
and attitudes (at least 
monthly suboptimal 
patient care practices 
and at least one 
suboptimal patient care 
practice weekly), 
depression and 
substance abuse 
(including parts of the 
Primary Care 
Evaluation of Mental 
Disorders 
questionnaire and the 
Alcohol Use Disorders 
Identification Test for 
alcohol dependence, 
at-risk alcohol use, and 
heavy drinking or active 
abuse or dependence 
of alcohol; and 
recreational substance 
use), demographic and 
other personal factors, 
experience of 
residency work and 
satisfaction with career 
(stress of residency, 
value of coping 
strategies, value of 
well-being features in 
residency program) 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score of 10 or above) or 
high emotional 
exhaustion (score of 27 
or higher). 

Taking a longer than 1-
year break between 
college and medical 
school, rates of major 
depression and positive 
tests for depression, 
suboptimal patient care 
practices, insufficient 
sleep, working longer 
than 24-hour shifts, not 
enough leisure time, and 
uncertainty about the 
future  were significantly 
associated with burnout. 
Career satisfaction was 
significantly negatively 
associated with burnout.  
Burnout was significantly 
negatively associated 
with rating as important 
the program well-being 
features of stress and 
depression 
presentations, 
constructive feedback, 
and career counseling, 
and coping strategies. 

Shanafelt, 2009114  Physicians Multivariate Chi-square 
tests, Kruskal-Wallis 

Demographic variables 
(age, gender, marital 

Burnout was measured 
with the MBI for 

The demographic 
variables of younger age 
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Dyrbye, 2011115; 
Balch, 2011116 

Concurrent 

American College 
of Surgeons 

All surgeons with 
membership in the American 
College of Surgeons and an 
email address on file with 
consent for use 

Number of participants 
recruited: 24,922 

Number of participants 
evaluated: 7,905 

tests, logistic 
regression with 
backward elimination 

Demographic variables 
(age, gender, marital 
status, spouse 
employment outside 
house, spouse's job, 
children, children's 
age) and practice 
characteristics 
(subspecialty, number 
of years in practice, 
weekly hours worked, 
weekly hours worked in 
operating room, weekly 
nights on call, practice 
setting, academic rank, 
compensation primary 
method, percent of 
time for nonpatient 
care) were the 
variables used in 
logistic regression with 
backward elimination. 

status, spouse 
employment outside 
house, spouse's job, 
children, children's 
age), practice 
characteristics 
(subspecialty, number 
of years in practice, 
weekly hours worked, 
weekly hours worked in 
operating room, weekly 
nights on call, practice 
setting, academic rank, 
compensation primary 
method, percent of time 
for nonpatient care) 

emotional exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was defined as high for 
either high 
depersonalization or high 
emotional exhaustion. 

and having a spouse 
employed outside home 
as non-physician and 
the professional variable 
of dedicating the 
majority of professional 
effort to nonpatient care 
were independently 
associated with greater 
burnout. Having children 
(especially youngest 
children under the age 
of 21) and the 
professional 
characteristics of area of 
specialization (trauma 
surgery, urology, 
otolaryngology, vascular 
surgery, general 
surgery), weekly number 
of nights on call, weekly 
hours worked, number 
of years in practice, and 
having compensation 
based entirely on billing 
were associated with 
greater burnout. 
Age was positively 
associated with burnout. 
Practice setting 
(academic vs. private 
practice) was 
independently 
associated with burnout 
(odds ratio = 1.172).  
Among academic 
surgeons, trauma 
surgery (OR = 1.513, 
nights on call (OR = 
1.062),and hours 
worked (OR = 1.019) 
were the main significant 
predictors of burnout.In 
private practice, urologic 
surgery (OR = 1.497), 
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spending 31% to 50% 
time on nonclinical 
activities (OR = 1.404), 
incentive based pay (OR 
= 1.344), nights on call 
(OR = 1.045), and hours 
worked (OR = 1.015) 
were the main significant 
predictors of burnout. 

Shanafelt, 2009117  

Concurrent 

Mayo Clinic 

Physicians 

All physicians who were 
permanent faculty members 
of the DOM, Mayo Clinic, 
Rochester, Minnesota, were 
eligible for participation in 
this study. 

Number of participants 
recruited: 556 

Number of participants 
evaluated: 485 

Multivariate Wilcoxon 
rank sum tests, simple 
linear regression, 
stepwise logistic 
regression 

Personal 
characteristics (age, 
gender, marital status), 
professional 
characteristics 
(average total weekly 
work hours, average 
hours at work, average 
hours working from 
home, hours for 
maintaining 
certification, number of 
part-time faculty, 
specialty, most 
personally meaningful 
aspect of work) 

Personal 
characteristics (age, 
gender, marital status), 
professional 
characteristics 
(average total weekly 
work hours, average 
hours at work, average 
hours working from 
home, hours for 
maintaining 
certification, number of 
part-time faculty, 
specialty, most 
personally meaningful 
aspect of work) 

Burnout was measured 
using the MBI for the 3 
subscales of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. 
Professional burnout was 
defined as high 
depersonalization (score 
of 10 or higher) and/or 
high emotional 
exhaustion (score of 27 
or higher). 

Generalists was 
significantly associated 
with more burnout than 
subspecialists (42.3 
versus 20.7%). Burnout 
was significantly 
associated with working 
more than almost 5 or 
mean average hours per 
week (mean hours 
worked,72.1 vs 67.5). 
Spending less than 20% 
of time, about one day a 
week, on the most 
meaningful activity, and 
younger age were 
significantly associated 
with burnout (53.8 
versus 29.9%). 

Shanafelt, 2012118  

Dyrbye, 2014119 

Concurrent 

American Medical 
Association 

Physicians 

A sample of physicians from 
all the specialty disciplines 
was assembled from the 
American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 89,831 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-
square test, 
multivariable logistic 
regression, pooled 
multivariate logistic 
regression with 
physician and 
population control 

Age, gender, 
occupation, 
relationship status, 
employment status, 
weekly hours worked, 

Provider specialty, 
work-home conflicts 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was measured using the 
MBI and also a 2-item 
measure adapted from 
the MBI for the physician 
group using the 2-item 
measure for the 
population control. 

Physicians were more 
likely to have burnout 
(37.9% vs 27.8%) and 
dissatisfaction with 
work-life balance (40.2% 
vs 23.2%) than the 
population control.  In 
multivariable analysis, 
the highest education 
level completed was 
related to burnout when 
adjusted for age, 
gender,relationship 
status, and weekly hours 
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level of highest 
education completed, 
weekly hours worked, 
symptoms of 
depression, 
satisfaction with work-
life balance, suicidal 
ideation in the past 
year, employment 
status, highest level of 
education completed 

worked.  MD or DO 
degree holders yielded 
significantly higher 
burnout risk than high 
school graduates (OR = 
1.36). Those with a 
bachelor’s degree (OR = 
0.80), master’s degree 
(OR = 0.71), or 
professional or doctoral 
degree other than an 
MD or DO (OR = 0.64) 
had significantly lower 
burnout risk. 
Physicians and partners 
with a recent experience 
of work-home conflict 
were more likely to have 
burnout than physicians 
and partners without 
recent such experience, 
respectively (47.1% vs. 
24.0% and p<0.0001 for 
physicians; 24.0 % vs. 
7.8 % and p<0.0001 for 
partners). 

Shanafelt, 2012120  

Concurrent 

American College 
of Surgeons 

Physicians 

Surgeon members of the 
American College of 
Surgeons who permitted use 
of email 

Number of participants 
recruited: 27,457 

Number of participants 
evaluated: 7,197 

Multivariate Wilcoxon-
Mann-Whitney tests, 
Fisher exact tests, 
multivariable logistic 
regression with both 
forward and backward 
elimination 

Demographic 
characteristics 
(gender), professional 
characteristics (weekly 
hours worked, weekly 
nights on call, 
specialty), health 
habits (alcohol use, 
tobacco use, exercise), 
wellness strategies 

Demographic 
characteristics 
(gender), professional 
characteristics (weekly 
hours worked, weekly 
nights on call, specialty 
work/life balance), 
health habits (alcohol 
use, tobacco use, 
exercise), wellness 
strategies 

Burnout was measured 
with the MBI for the 3 
subdomains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as combined 
high emotional 
exhaustion and high 
depersonalization. 

Placing greater 
emphasis on meaning in 
work, the important 
things in life, positive 
outlook, and philosophy 
that promotes work/life 
balance were associated 
with lower likelihood of 
burnout. 
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Shanafelt, 2014121  

Concurrent 

American Society 
of Clinical 
Oncology 

Physicians 

Oncologists from the 
membership file of the 
American Society of Clinical 
Oncology 

Number of participants 
recruited: 3,000 

Number of participants 
evaluated: 1,117 

Multivariate Kruskal-
Wallis tests, chi-square 
tests, Wilcoxon-Mann-
Whitney tests, Fisher's 
exact tests, 
multivariable logistic 
regression 

Age, gender, having 
children, youngest 
child, marital status, 
student loan debt, 
hours spent on patient 
care each week, hours 
spent on administrative 
tasks per week, hours 
spent on work tasks at 
home per week, nights 
on call per week, 
outpatients seen per 
week, focus on a type 
of cancer, time spent 
for new outpatient 
visits, time spent for 
return outpatient visit, 
weekends making 
rounds in hospital per 
year, compensation 
method (salary, salary 
with bonus, incentive) 

Age, gender, having 
children, weekly hours 
spent on patient care, 
weekly hours spent on 
work tasks while at 
home, weekly hours 
spent on administrative 
tasks at work, focusing 
on one type of cancer, 
time spent for each 
return patient visit, 
weekends on call per 
year, relationship 
status, student loan 
debt, years in practice, 
practice setting, time 
spent supervising 
physicians in training, 
patient volume, hospital 
rounding, 
compensation method 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) 
and/or high 
depersonalization  (score 
of 10 or higher) for at 
least one manifestation of 
professional burnout. 

Lower age was 
independently 
associated with burnout, 
with a one-year increase 
in age reducing burnout 
risk by 4-5%. Time spent 
on patient care each 
week was independently 
associated with burnout, 
with each extra hour 
spent on patient care 
every week increasing 
burnout risk by 2-5%.  In 
the overall model, each 
extra hour per week 
spent on work tasks 
while at home also 
increased burnout risk 
by 2%, and focusing on 
one type of cancer 
increased burnout risk 
by 40%. Having children 
was associated with 
55% decrease in 
burnout risk among 
private practice 
oncologists (OR = 0.45). 
Female gender was 
associated with a 65% 
increase in burnout risk 
among academic 
practice oncologists but 
not among private 
practice oncologists. 
Each extra hour per 
week spent on 
administrative duties at 
work increased burnout 
risk by 5% among PP 
oncologists, and each 
extra hour per week 
spent on work tasks at 
home increased burnout 
risk by 3.5% among AP 
oncologists. Among 
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academic practice 
oncologists, focusing on 
one type of cancer was 
associated with a 320% 
increase in burnout risk 
(OR = 3.24), and having 
less time allocated for 
each return patient visit 
(20-minute return slots 
had a 36% increase in 
burnout risk versus 30-
minute return slots) and 
each extra weekend on 
call per year also 
increased burnout risk. 

Shanafelt, 2015122  

Concurrent 

Mayo Clinic 

Physicians 

Physicians and scientists at 
the 3 academic campuses or 
70 facilities of the Mayo 
Clinic Health System 

Number of participants 
recruited: 3,896 

Number of participants 
evaluated: 2,813 

Multivariate T tests, 
chi-square tests, two-
tailed bivariate 
Pearson correlations, 
multivariate logistic 
regression analysis 
adjusting for controlled 
variables, sensitivity 
analysis 

Demographic variables 
(age, gender, duration 
of employment, 
specialty) 

Demographic variables 
(age, gender, duration 
of employment, 
specialty area), 
leadership qualities of 
immediate supervisor 
(based on the 12 
dimensions of the 
supervisor discussing 
career development 
together, inspiring 
respondents to do their 
best, empowering 
respondents to do their 
job, being interested in 
respondents' opinions, 
encouraging 
respondents to suggest 
ideas for improvement, 
treating respondents 
with respect and 
dignity, giving 
respondents helpful 
feedback and coaching 
on performance, 
recognizing 
respondents for job 
well done, keeping 
respondents informed 
of changes at Mayo 

Burnout was measured 
using 2 single-item 
measures from the MBI 
for emotional exhaustion 
and depersonalization. 

Each of the 12 
dimensions of 
leadership quality 
(supervisor discussing 
career development with 
respondents, inspiring 
respondents to do their 
best, empowering 
respondents to do their 
job, being interested in 
respondents' opinions, 
encouraging 
respondents to suggest 
ideas for improvement, 
treating respondents 
with respect and dignity, 
giving respondents 
helpful feedback and 
coaching on 
performance, 
recognizing respondents 
for job well done, 
keeping respondents 
informed of changes at 
Mayo Clinic, 
encouraging 
respondents to develop 
their talent and skills, 
respondent would 
recommend working for 
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Clinic, encouraging 
respondents to develop 
their talent and skills, 
respondent would 
recommend working for 
supervisor, respondent 
satisfaction with 
immediate supervisor) 

supervisor, respondent 
satisfaction with 
immediate supervisor) 
and the composite 
leadership score were 
strongly correlated with 
physician burnout. A 1-
point increase in 
composite leadership 
score was significantly 
associated with a 3.3% 
decrease in physician 
burnout risk, and the 
score for each 
supervisor was 
significantly correlated 
with burnout prevalence 
(correlation = 0.330, r2 = 
0.11) and satisfaction 
(correlation = 0.684, r2 = 
0.47) at the level of 
division or department. 

Shanafelt, 2016123  

Concurrent 

American Medical 
Association 

Physicians 

Physicians of all specialty 
disciplines with information 
from the Physician Masterfile 
of the American Medical 
Association 

Number of participants 
recruited: 35,922 

Number of participants 
evaluated: 6,880 

Multivariate Kruskal-
Wallis test, chi-square 
test, multivariable 
logistic regression 
adjusting for some 
controlled variables 

Age, gender, specialty, 
practice setting, weekly 
hours worked 

Use of electronic health 
records (EHR - yes, 
no), use of 
computerized physician 
order entries (CPOE - 
in clinic, hospital, clinic 
and hospital, no, not 
applicable), 
documentation method 
(dictate and use 
transcription service, 
self-enter with voice 
recognition software, 
self-enter handwritten 
or typed, someone else 
enters on behalf, other) 

Burnout was measured 
using the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
depersonalization (score) 
or high emotional 
exhaustion (score) for 
manifestation of 
professional burnout. 

Use of CPOEs was 
significantly associated  
(OR = 1.29, 95% CI = 
1.12-1.48) with higher 
burnout risk in adjusted 
multivariable analysis. 

Shanafelt, 2019124  

Shanafelt, 
2019125; Melnick, 
2020126; Trockel, 
2021127 

Concurrent 

Physicians 

All specialty physicians with 
information in Physician 
Masterfile of American 
Medical Association 

Multivariate Kruskal-
Wallis test, chi-square 
test, multivariate 
logistic regression 

Physician specialty, 
satisfaction with work-
life integration 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 

Physicians had 
significantly higher 
burnout risk (OR =1.39, 
95% CI =1.26-1.54) and 
less likelihood of 
satisfaction with work-
life integration (OR = 
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AMA Physician 
Masterfile 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 5,197 

Age, gender, 
relationship status, 
hours worked per week 

depersonalization and/or 
high emotional 
exhaustion. 

0.77, 95% CI = 0.70-
0.85) than other working 
US adults in adjusted 
multivariate analysis. 

Sharp, 2021128  

Concurrent 

Association of 
Pulmonary and 
Critical Care 
Medicine Program 
Directors 

Physicians 

Fellows enrolled in 
pulmonary, pulmonary and 
critical care medicine, and 
critical care medicine 
fellowship training and on 
membership list of 
Association of Pulmonary 
and Critical Care Medicine 
Program Directors 

Number of participants 
recruited: 976 

Number of participants 
evaluated: 502 

Multivariate  

Type of fellow 
(pulmonary, 
pulmonary, pulmonary 
and critical care 
medicine, critical care 
medicine), fellowship 
year, sex, 
race/ethnicity, 
caregiving status, 
geographic region, 
rotation, financial 
concern 

Individual 
characteristics (age, 
sex, race/ethnicity, 
marital or relationship 
status, caregiving 
status, fellowship 
rotation, geographic 
region), fellowship 
program structure 
(hours worked in a 
typical inpatient rotation 
per week, length of 
typical inpatient 
rotations, average 
number of weekends 
worked per academic 
year, night coverage 
system including home 
call responsibilities, 
clinical elective and 
research time during 
fellowship program, 
having a structured 
program for coverage 
in case of personal 
emergency), 
institutional factors and 
resources (access to 
mental health 
resources and comfort 
accessing them, EHR 
use (time spent on 
EHR at home, EHR 
impact on joy in 
medicine, institutional 
activities designed to 
promote physician well-
being)) 

Burnout was measured 
with a 2-item measure 
adapted from the MBI, 
and burnout was defined 
as a response of weekly 
or more often to either of 
the 2 items. Another 
outcome was depression. 

Working over 70 hours 
in an average clinical 
week (aOR, 2.80; 95% 
CI, 1.78-4.40) and 
somewhat or very 
negative impact of EHR 
use on joy in medicine 
(aOR, 1.91; 95% CI, 
1.22-2.98) were 
significantly associated 
with higher odds of 
burnout. Report of a 
coverage system (aOR, 
0.44; 95% CI, 0.26-0.73) 
and access to mental 
health services (aOR, 
0.14; 95% CI, 0.04-0.47) 
were associated with 
significantly lower odds 
of burnout (e-Table 1) 
(Fig 2). 

Shenoi, 2018129  

Concurrent 

Physicians Multivariate Chi-square 
test, Fisher exact test, 

Personal 
characteristics (gender, 

Burnout was measured 
with the MBI for the 3 

Burnout risk was about 
twice as high in females 
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Pediatric critical 
care practices 

Nonrandom sample of 
pediatric critical care 
physicians 

Number of participants 
recruited: 686 

Number of participants 
evaluated: 275 

Cochran-Armitage 
trend test, multivariable 
logistic regression, 
hotvalue imputation, 
Mann-Whitney U test, 
Spearman's correlation 
test 

Gender, age 

age, marital status, 
having children, 
practicing religion, 
practicing relaxation 
technique, exercising 
regularly), practice 
characteristics (years 
of practice, practice 
type, PICU, PICU beds, 
supervising 
residents/fellows, in-
house calls), 
psychological distress 
and mental disorders in 
community and work 
settings (measured 
with the General Health 
Questionnaire (GHQ-
12) ) 

dimensions of emotional 
exhaustion, 
depersonalization, and 
reduced personal 
accomplishment. Burnout 
was defined as high 
burnout for high scores 
on any of the 3 subscales 
and as severe burnout for 
high emotional 
exhaustion and either 
high negative 
depersonalization or high 
negative personal 
accomplishment. 

(OR =1.97, 95% CI = 
1.2–3.4) and higher 
among younger 
providers.  Regular  
physical  exercise  (OR 
= 0.56, 95% CI = 0.32–
0.99) seemed to be  
protective against 
burnout.  30.5% of 
participants and 69% of 
those with severe 
burnout also had 
psychological distress. 
About 90% of physicians 
with severe burnout 
have considered leaving 
their practice. 

Sliwa, 2019130  

Prospective 

American Board of 
Physical Medicine 
and Rehabilitation 

Physicians 

Psychiatrists identified from 
the American Board of 
Physical Medicine and 
Rehabilitation 

Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 1,536 

Multivariate 
Multivariate logistic 
regression 

Demographic variables 
(gender, age, years in 
practice), practice 
characteristics 
(practice type, practice 
focus, practice area, 
practice group size, 
hours worked per 
week) 

Other Mini Z questions: 
(job satisfaction, job 
stress, proficiency with 
EHRs) 

Burnout was measured 
with 14 items from the 
Mini Z Burnout Survey, 1 
item for callousness from 
the MBI, and several 
questions for drivers of 
burnout. 

Job satisfaction, stress, 
workload control, 
sufficiency of time for 
documentation, and 
alignment of values with 
department leaders 
were significantly 
associated with burnout. 
High job stress and 
working more hours per 
week were associated 
with high burnout. The 
three most important 
causes of burnout 
among physiatrists were 
growing regulatory 
demands, workload and 
job demands, and 
inefficiency of practice 
and lack of resources. 

Smeds, 2019131  

Concurrent 

General surgery 
programs 

Physicians 

General surgery residents at 
18 programs 

Number of participants 
recruited: 645 

Multivariate  

Controlled variables 
unclear 

Depression, perceived 
stress, self-efficacy, 
social support, 
unhealthy alcohol use, 
debt, weekends off, 
gender, marital status, 

Highest quartile of 
burnout scores measured 
using the 16-item 
Oldenberg Burnout 
Inventory (OLBI) 

Burnout was associated 
with depression, higher 
perceived stress/debt, 
fewer weekends off, less 
programmatic social 
events, and residents 
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Number of participants 
evaluated: 273 

children, having a 
mentor, would choose 
surgery again, 

were lessl ikely to 
reconsider surgery if 
given the chance. Low 
burnout was associated 
with lower 
depression/stress, 
higher social 
support/self-efficacy, 
more weekends off per 
month, program 
mentorship, lower 
debt, and residents 
being more likely to 
choose surgery again if 
given the chance. On 
multivariate analysis, 
higher 
depression/perceived 
stress were associated 
with burnout, and lower 
burnout scores were 
associated with lower 
stress/higher self-
efficacy. 

Somerson, 
2020132  

Concurrent 

All 161 orthopedic 
surgery residency 
programs 
accredited by the 
Accreditation 
Council for 
Graduate Medical 
Education, 
specifically, the 
Fellowship and 
Residency 
Electronic 
Interactive 
Database 

Physicians 

Orthopedic surgery 
residency directors 

Number of participants 
recruited: 3,500 

Number of participants 
evaluated: 203 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, 
sex, age, relationship 
and family status, 
indebtedness, spouse 
and parent information, 
future career plan 
information), program 
characteristics 
(urban/rural location of 
training program, call 
details, work hours, 
work autonomy, time 
spent on EMR and 
noneducational tasks, 
work-life balance, 
support from 
department, verbal 
abuse, program use of 
feedback) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion and/or high 
depersonalization. 

Working over 80 hours 
per week (OR 2.8; 95% 
CI 1.1-7.8; p = 0.03), 
using electronic medical 
records more than 20 
hours per week (OR 2.1; 
95% CI 1.0-4.5; p = 
0.048), and being 
verbally abused by 
faculty more than rarely 
(OR 3.7; 95% CI 1.3-
11.5; p = 0.01) were 
significantly associated 
with burnout. 
Conversely, having 
adequate nursing 
support at one's 
institution (OR 0.2; 95% 
CI 0.04-0.5; p<0.01) was 
associated with less 
burnout. 
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Starmer, 2016133  

Concurrent 

American 
Academy of 
Pediatrics 

Physicians 

Early career pediatricians 

Number of participants 
recruited: 2,495 

Number of participants 
evaluated: 840 

Multivariate Chi-square 
tests, multivariable 
logistic regression with 
nonresponse and post-
stratification attrition-
adjusted weighting 

Gender, having 
children, location of 
medical school, 
measures of health 
(general status, sleep, 
exercise), past year 
sadness or depression, 
experience of major 
negative life events in 
past year; primary work 
position, status of 
practice ownership, 
years at current 
position, working 50 
hours or more in a 
typical week, work 
schedule advance 
notice, clinical 
decision-making 
autonomy, adequate 
patient care resources, 
and physician 
colleagues for personal 
support which were 
variables in 
multivariable logistic 
regression 

Personal factors 
consisting of 
demographics, location 
of medical school (US, 
Canada, international), 
measures of health 
(general status, sleep, 
exercise), past year 
sadness or depression 
(based on modified 
Physician Worklife 
Study question), 
experience of major 
negative life events in 
past year (death in 
family, financial 
problems, divorce, 
infertility, post-partum 
depression); work 
characteristics 
consisting of primary 
work position, status of 
practice ownership, 
years at current 
position, working 50 
hours or more in a 
typical week, work 
schedule advance 
notice, clinical decision-
making autonomy, 
adequate patient care 
resources, physician 
colleagues for personal 
support 

Burnout was measured 
with a single item that 
assessed for current 
experience of burnout in 
work 

Sadness or depression, 
experience of negative 
life events, hectic or 
chaotic work setting, and 
working for at least 4 
years at the current 
position were associated 
with burnout. Having 
excellent or very good 
health, having personal 
support from physician 
colleagues, and having 
adequate patient care 
resources were all 
associated with 
significantly reduced 
odds of burnout. 

Sudol, 2021134  

Concurrent 

Southern 
California 
Permanente 
Medical Group, a 
large health 
maintenance 
organization 

Physicians 

All active surgeons and 
anesthesiologists at 
Southern California 
Permanente Medical Group 

Number of participants 
recruited: 1,643 

Number of participants 
evaluated: 588 (652 replied) 

Multivariate  

Some demographic 
variables (age, 
specialty, fellowship 
type, operating time, 
gender environment, 
relationship status, 
parental status, years 
in practice, years at 
Southern California 

Demographic variables 
(non-binary gender, 
race/ethnicity), racial 
microaggressions, 
sexist 
microaggressions 

Prevalence of burnout 
was a secondary 
outcome. Burnout was 
measured with the MBI 
and defined as a high 
score for emotional 
exhaustion (27 or higher) 
or depersonalization (10 
or higher). Primary 
outcomes were the 
prevalence and nature of 

Being a plastic surgeon 
was protective against 
burnout (OR, 0.30; 95% 
CI, 0.10-0.91; P = .03). 
Female physicians had 
higher odds of burnout 
(OR, 1.60; 95% CI, 1.03-
2.47;P = .04). In 
adjusted analysis, 
racial/ethnic–minority 
female physicians (OR, 
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Permanente Medical 
Group) 

sexist and racist/ethnic 
microaggressions against 
women and minorities. 

1.86; 95% CI, 1.03-
3.35;P = .04) who 
experienced 
racial/ethnic 
microaggressions were 
more likely to report 
burnout than White male 
physicians. 
Racial/ethnic–minority 
female physicians who 
experienced both sexist 
and racial/ethnic 
microaggressions were 
more likely to have 
burnout than White male 
physicians (OR, 2.05; 
95% CI, 1.14-3.69; P = 
.02). 

Summers, 2019135  

Concurrent 

Military health 
system 

Physicians 

Physician core faculty in 
Graduate Medical Education 
programs across the military 
health system 

Number of participants 
recruited: 1,769 

Number of participants 
evaluated: 622 

Multivariate 
Multivariate logistic 
regression 

Predictor variables 
were used in 
multivariable logistic 
regression. 

Gender, military rank, 
service branch, 
academic rank, 
teaching experience, 
specialty choice, 
training location 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or higher) and high 
depersonalization (score 
of 10 or higher) 

Increasing the numbers 
of deployments (OR = 
1.38, 95% CI = 1.07–
1.77) was the only 
independent risk factor 
for burnout. A desire to 
stay beyond the initial 
obligation of active duty 
service (OR = 0.45, 95% 
CI = 0.26–0.77) was 
significantly associated 
with lower likelihood of 
burnout. 

Takayesu, 2014136  

Concurrent 

Northeast, 
Midwest, South 

Physicians 

Emergency medicine 
residents from eight training 
programs across the 
Northeast, Midwest, 
Southern US 

Number of participants 
recruited: 289 

Number of participants 
evaluated: 142 

Multivariate Chi-square 
tests, two-tailed t-tests 

Medical degree, 
postgraduate year, 
age, gender, marital 
status, number of 
children 

Intolerance of 
uncertainty , reluctance 
to reveal mistakes to 
patients, job 
satisfaction 

Burnout was measured 
with the MBI for the 3 
dimensions of emotional 
exhaustion, 
depersonalization, and 
decreased personal 
accomplishment. 

Having a significant 
other or spouse yielded 
a significantly higher 
prevalence of burnout 
(60% vs. 40% for 
single), with such male 
residents having a 
higher prevalence of 
burnout (80% vs 65% for 
females, 57% for single 
females, and 53% for 
single males). Poor job 
satisfaction (in terms of 
administrative 
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autonomy, clinical 
autonomy, and global 
satisfaction) and 
intolerance of 
uncertainty were 
significantly correlated 
with burnout. 

Tetzlaff, 2018137  

Concurrent 

Association of 
Physician 
Assistants 
in Oncology 

Physician assistants 

Membership of the 
Association of Physician 
Assistants 

in Oncology and attendee 
registration at the APAO 
Continuing Medical 
Education Conference 

Number of participants 
recruited: 855 

Number of participants 
evaluated: 250 

Multivariate Wilcoxon 
rank sum test, Kruskal-
Wallis test, chi-square 
test, Fisher's exaxct 
test, Cochran-Armitage 
test, multivariable 
logistic regression 

Age, gender, years as 
an oncology PA hours 
worked per week, 
practice type, 
subspecialty 

Lower perceived level 
of collaborating 
physician leadership, 
portion of time devoted 
to direct and indirect 
patient care 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalizatino, and 
lack of personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) 
and/or high 
depersonalization (score 
of 10 or higher). 

Respondents who 
disagreed or were 
neutral regarding 
collaborating physician 
leadership qualities were 
more likely to be burned 
out (aOR = 3.37, 95%CI 
=1.05 -10.80; OR =7.85, 
95%CI = 2.76 -22.3) 
than those who agreed. 
Subspecialty was 
independently 
associated with burnout, 
with medical oncology 
PAS being significantly 
less likely to have 
burnout than  radiation 
oncology and pediatric 
or other subspecialty 
PAs. 

Tetzlaff, 2021138  

Concurrent 

Association of 
Physician 
Assistants in 
Oncology 

Physician assistants 

Physician assistants who 
were in clinical practice and 
not students, self-identified 
as practicing in oncology, 
and were in the membership 
database of the Association 
of Physician Assistants in 
Oncology 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 234 

Multivariate  

Age, gender, 
relationship status, 
practice setting, 
subspecialty, practice 
type, number of hours 
worked 

Year (2015, 2019), 
practice characteristics 
(subspecialty, clinical 
practice area, practice 
setting, number and 
types of patients seen, 
time spent on job 
responsibilities at work 
and home, perceptions 
of collaborating 
physician relationship, 
beliefs about fairness 
of compensation) 

Burnout was measured 
with the MBI, and 
professional burnout was 
defined as high scores for 
emotional exhaustion (27 
or higher) and/or 
depersonalization (10 or 
higher) 

The odds of burnout 
were higher in 2019 than 
in 2015 (AOR, 2.38; 
95% CI, 1.66 to 3.43; P 
= .001; Fig 1B). Time 
spent on indirect care, 
fairness of 
compensation, and 
collaborating physician 
relationship were 
significantly associated 
with burnout. (Table 3.) 
There were no 
significant changes in 
factors' frequency or 
distribution over time, 
and no new burnout-
related factors in 2019. 
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Thrush, 2019139  

Prospective 

University of 
Arkansas for 
Medical Sciences 

Physicians 

All resident and fellow 
physicians at University of 
Arkansas for Medical 
Sciences, a moderately 
large-sized academic health 
center 

Number of participants 
recruited: 633 

Number of participants 
evaluated: 281 

Multivariate Cross-
sectional analyses, 
correlations, 
multivariable linear 
regression, repeated 
measures ANOVAs, 
paired t tests, Tukey 
post hoc tests 

Gender, postgraduate 
year level, service area 
(hospital-based, 
medical-based, 
surgical-based) 

Postgraduate year, 
gender, service area 
(hospital-based, 
medical-based, 
surgical-based), 
engagement in 
burnout-alleviating 
activities in the last 4 
months 

Burnout was measured 
with the 19-item 
Copenhagen Burnout 
Inventory for physical and 
psychological fatigue 
related to personal, work, 
or patient care burnout. 
Burnout was defined as 
no burnout for a score of 
0, seldom for 25, and 
always for 100, with 
moderate to high burnout 
for 50 or higher. 

Postgraduate year 2 
residents (33.7 ± 19.1) 
had significantly higher 
patient-related burnout 
than postgraduate year 
4 residents (21.6 ± 15.4) 
at time 1. Females (54.2 
± 16.3) had significantly 
higher personal burnout 
than males (43.2 ± 17.4) 
at time 2 and also at 
time 3 (53.0 ± 17.3, 46.2 
±18.8). Females (50.2 
±16.7) had higher work 
burnout than males 
(41.8 ± 18.3) at time 2 
and also at time 3 (50.9 
± 17.0, 43.4 ± 18.3). 
Work burnout means at 
time 3 significantly 
differed by PGY level. 
Multivariable models for 
average burnout showed 
no interaction effects 
between the explanatory 
variables, and the final 
model included only 
PGY level and gender 
as explanatory factors. 
Females (53.7 ± 16.3) 
scored an average of 
9.5 points higher than 
males (44.6 ± 17.5) 
(beta =9.5 ± 2.0; 95% 
CI, 5.5 and 13.5) in 
personal burnout, and 
gender contributed to 
7% of variance in 
personal burnout. Both 
gender and PGY level 
independently 
significantly predicted 
work burnout, 
contributing to 4% and 
3% of total variance, 
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respectively. In the 
model explaining 
patient-related burnout 
scores, PGY level was 
the only significant 
explanatory factor for 
patient-related burnout, 
accounting for 4% of 
total variance in patient-
related burnout. PGY 1 
residents and PGY 2 
residents had 
significantly higher 
patient-related burnout 
than PGY 4 residents, 
by about 8.1 and7.3 
points, respectively 
(beta = 8.1 ± 2.9, beta = 
7.3 ± 2.8). Tukey post 
hoc tests for these 
differences also were 
significant for PGY 1 vs. 
PGY 4 residents and for 
PGY 2 vs. PGY 4 
residents. 

Tran, 2019140  

Concurrent 

Primary care 
clinics 

Mixture of physicians, PA's, 
NP's 

All faculty and staff at 10 
primary care clinics at 
Oregon Health and Science 
University 

Number of participants 
recruited: 190 

Number of participants 
evaluated: 107 

Multivariate Fisher's 
Exact Test, simple 
linear regression 

Clinical full-time 
equivalent was 
controlled in the 
association of time in 
electronic health 
records and burnout 

Time spent on tasks 
related to electronic 
health records after 
hours 

Burnout was measured 
using the 9-item, 5-point 
Likert scale Mini-Z 
questionnaire, based on 
the Physician Worklife 
Study, to assess burnout, 
work satisfaction, and 
work stress.  This 
measure yielded a single 
item burnout score. 

Higher clinical full-time 
equivalents (0.7 or 
greater) were 
significantly associated 
with burnout. When 
clinical full-time 
equivalents were held 
constant, providers with 
burnout showed a 
22.5% lower same day 
completion rate of charts 
versus non-burnout 
providers and had 2.1 
more incomplete call 
messages with patients 
than providers without 
burnout, and burnout 
was significantly 
associated with an 
increase of 3.6 in the 
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number of incomplete 
results message. More 
EHR time exhibited a 
dose dependency with 
burnout, but with 
inflection for those with 
0.5-0.6 clinical full-time 
equivalents. 

Verduzco-
Gutierrez, 2021141  

Concurrent 

A Facebook group 
for physical 
medicine and 
rehabilitation 

Physicians 

Women physicians trained 
or training in physical 
medicine and rehabilitation 
and in a closed Facebook 
group called "Women 
Physiatrists" 

Number of participants 
recruited: 1,300 

Number of participants 
evaluated: 245 (315 
completed survey) 

Multivariate  

NA 

Demographic variables 
(race/ethnicity, years 
since completion of 
training, primary 
practice setting, clinical 
work, practice area, 
hours worked per 
week, partnership 
status, number of 
children, hours of 
exercise per week, 
responsibility for 
domestic duties and/or 
childcare, maximum 
compensation, current 
compensation), patient 
care breakdown, 
proportion of time spent 
on inpatient care, 
thoughts of financial 
stress, current 
education debt, 
maximum debt, 
reported education 
debt and work and 
lifestyle choices 
(having enough time for 
work responsibilities, 
having enough time for 
personal and family life, 
choice to be a 
physician if given 
choice again, choice to 
be a physiatrist if given 
choice again) 

Burnout was measured 
with the Mini-Z Burnout 
Survey 

Lower current 
compensation, greater 
hours worked, and fewer 
hours of exercise per 
week were significantly 
associated with burnout 
(Table 4). There was a 
significant difference 
between burnout for 
those in the top quartile 
of current debt (mean 
score 29.7) compared to 
the rest of the group 
(mean score 31.5) (P = 
.024). There were no 
significant differences 
between the top quartile 
of current or maximum 
education debt and the 
other 75% of the group 
by race/ethnicity, 
regardless of a partner 
in the home, proportion 
of time spent in inpatient 
care, and thoughts 
about financial stress. 
But there was a 
significant difference in 
work setting, with fewer 
academicians in the top 
quartile of maximum 
education debt (P = 
.022). 

Wang, 2019142  Physicians Multivariate  Demographic and 
training factors (age, 

Burnout was measured 
with 2 items of the 22-

Gender-based 
discrimination and bias 
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Concurrent 

Surgery training 
programs 

Residents across 51 
institutions, enrolled in 
integrated vascular surgery 
training programs accredited 
by the Accreditation Council 
for Graduate Medical 
Education 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 212 

Controlled variables 
unclear 

gender, marital status, 
having children, region 
of training, average 
hours worked per 
week, postgraduate 
year), gender based 
discrimination and bias 
(frequency of 
experiencing or 
witnessing the forms of 
being asked to do non-
medical tasks, 
inappropriate verbal 
communication, less 
trust from provider, less 
trust from patient, less 
responsibility) 

item MBI, for emotional 
exhaustion and 
depersonalization. 
Burnout was defined as 
high levels of (at least 
weekly) emotional 
exhaustion or 
depersonalization. 

significantly predicted 
burnout, with an odds 
ratio of 1.9 (95% 
confidence interval of 
1.1-3.5), as did longer 
work hours (above 80 
work hours a week) with 
an odds ratio of 2.8 
(95% confidence interval 
of 1.1-7.1). 

Weintraub, 
2016143  

Concurrent 

American 
Academy of 
Pediatrics 

Physicians 

2011 US and Canada 
Directory of Section on 
Perinatal Pediatrics NICUs 
and Neonatologists of the 
American Academy of 
Pediatrics 

Number of participants 
recruited: 1,258 

Number of participants 
evaluated: 433 

Multivariate Pearson's 
correlation, 
Spearman's 
correlation, chi-square 
tests, Fisher exact 
tests, independent t-
tests, multivariable 
logistic and linear 
regressio nanalyses, 
principal component 
analysis, two-step 
cluster analysiession 
analyses 

Gender, race, 
household member 
types, years/level as a 
NICU attending 
physician, recent on-
call clinical activities 

Current distress (due to 
clinical context, 
physical work setting, 
co-workers, personal 
health), recent 
substantial experiences 
(physical exhaustion, 
emotional depletion), 
self-care activities 
(talking about 
distressing issues, 
exercise, prayer or 
meditation, doing 
creative arts, reading), 
gender, race, current 
household members, 
years at NICU 
attending, NICU level,  
current feelings of 
distress ascribed to, 

Burnout was measured 
with a modified 54-item 
version of the 
Compassion Fatigue and 
Satisfaction Self-Help 
Test for Helpers for the 3 
subscales of compassion 
fatigue, burnout, and 
compassion satisfaction, 
and with a separate 36-
item questionnaire for 
self-reported professional 
and personal details that 
may affect development 
of burnout. 

Substantial emotional 
depletion in the past 2 
weeks, distress from the 
work environment, 
distress from coworkers, 
and not talking about 
distressing issues 
significantly predicted 
burnout in both 
multivariable logistic 
regression and linear 
regression. 

Weintraub, 
2019144  

Retrospective 

Members of 
accredited 
fellowship 
programs for 

Physicians 

Pediatric hematology-
oncology physicians 

Number of participants 
recruited: 1,771 

Number of participants 
evaluated: 496 

Multivariate  

Controlled variables 
unclear 

Compassion Fatigue 
(CF) score, not working 
on the day of survey, 
and distress about 
academic 
stress/administrative 
burden, and distress 
about coworkers 

Burnout subscale on the 
Compassion Fatigue and 
Satisfaction Self-Help 
Test for Helpers (CFST) 

CF score, and distress 
about administrative 
burden/ 
academic stress and 
coworkers”were 
associated with higher 
BO scores. CS score 
and socializing were 
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pediatric 
hematology-
oncology through 
the Accreditation 
Council for 
Graduate Medical 
Education 

associated with lower 
BO scores. 

West, 2020145  

Concurrent 

American Medical 
Association 
Physician 
Masterfile, 
KnowledgePanel 
(Ipsos) 

Mixed sample (different 
types) 

Physicians and probability-
based sample of general 
non-physician working 
population 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 5,445 

Multivariate  

Sex, age, hours 
worked per week, 
practice setting, 
specialty 

Demographic 
characteristics (age, 
sex, relationship 
status), professional 
characteristics (hours 
worked per week, 
practice setting, 
specialty), resilience 

Burnout was measured 
using the MBI, and 
having at least 1 
manifestation of burnout 
was defined as having a 
high score for emotional 
exhaustion (27 or higher 
on 0-54 scale) or 
depersonalization (10 or 
higher on 0-30 scale) 

A 1-point increase in 
resilience was 
significantly associated 
with 36% reduction in 
odds of burnout (OR, 
0.64; 95% CI, 0.60-0.67; 
P < .001) (Table 4). 49 
of 60 (82%) physicians 
with resilience scores of 
3 or lower had 
symptoms of burnout, 
and 392 of 1350 (29%) 
with the maximum 
resilience score had 
symptoms of burnout. In 
addition, being female, 
younger physicians, 
working longer hours,  
working in private 
practice, and physicians 
from specialties of 
emergency medicine, 
neurology, 
otolaryngology,  urology, 
and family medicine 
physicians had 
significantly higher odds 
of burnout. 

Windover, 2018146  

Concurrent 

Cleveland Clinic 
Health System 

Physicians 

Physicians from multiple 
specialties 

Number of participants 
recruited: 1528 

Number of participants 
evaluated: 1145 

Multivariate  

Physician sex, race, 
age, years in practice, 
marital status, 
dependents younger 
than 18 years, percent 
full-time equivalent, 
specialty,  practice 
setting, meeting and 

Employment-related 
data: ombudsman 
complaints,  
productivity, 
satisfaction 

MBI: 3 domains plus 
overall burnout 

There was no significant 
association between 
burnout and productivity 
or patient satisfaction 
with inpatient or 
specialty care. 
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vacation days used per 
year 

Wright, 2011147  

Concurrent 

Three large 
Veteran's 
Administration 
hospitals, two in 
the southern US 
and one on the 
West Coast 

Mixed sample (different 
types) 

Healthcare workers from 3 
VHA hospitals, 53% 
physician assistants 

Number of participants 
recruited:  

Number of participants 
evaluated: 221 

Multivariate  

Controlled variables 
unclear 

Workplace conflict style 
(integrating, avoiding, 
dominating, obliging, 
compromising) was 
measured using the 
Organizational Conflict 
Inventory II. 

Burnout was measured 
using the MBI. Job 
burnout was defined 
using the 2 dimensions of 
emotional exhaustion and 
depersonalization. 

Avoiding conflict style 
and dominating conflict 
style significantly 
predicted increased job 
burnout (0.17, 0.19, 
p<0.05). Integrating, 
obliging, and 
compromising conflict 
styles predicted lower 
job burnout (-0.16, -0.09, 
0.03), although the 
results were not 
statistically significant. 

Yank, 2019148  

Concurrent 

Physicians Moms 
Group online 
community 

Physicians 

Physician mothers with 
additional caregiving 
responsibilities, including 
adoptive and foster mothers, 
who are members of the 
Physicians Moms Group 
online community 

Number of participants 
recruited: 5,613 

Number of participants 
evaluated: 918 

Multivariate  

Age, race/ethnicity, 
marital status, type of 
practice, specialty, self-
perceived medical 
mistake ever 

Having additional 
caregiving 
responsibilities (caring 
for very ill children, 
spouses, parents, or 
others) 

Burnout was identified 
with the Mini Z Burn-out 
Survey. 

Physician mothers who  
had additional 
caregiving 
responsibilities 
experienced significantly 
higher burnout rates and 
adjusted risk ratios 
(aRR, 1.25; 95% 
CI,1.06-1.46;P= .007) 
than physician mothers 
without such 
responsibilities. 

Yao, 2021149  

Concurrent 

National 
Accreditation 
Program for 
Breast Centers, 
American Society 
of Breast 
Surgeons 

Physicians 

Physicians of all specialties 
who had treated breast 
cancer patients and were 
members of National 
Accreditation Program for 
Breast Centers-accredited 
breast centers and American 
Society of Breast Surgeons 
contacted by social media 
posts, email serves, and 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 870 

Multivariate  

Demographic factors 
(age, gender, years in 
practice), COVID-19 
testing factors (tested 
for SARS CoV-2, 
tested positive for 
COVID-19), taken care 
of COVID-19 patients 

Testing for COVID-19 
(testing, direct care of 
infected patients, 
personal knowledge of 
infected non-patients), 
delays or altered 
treatment plans, 
concerns about 
COVID-19 (personal 
and professional 
impacts from 
pandemic), 
demographic factors 
(number of patients 
with breast cancer 
seen weekly, age, 
gender, duration of 

Burnout symptoms 
related to COVID-19 were 
measured with a 6-item 
measure on a 4-point 
scale (not at all to very 
much) made for this 
study, based on known 
emotions for physician 
burnout of emotional 
exhaustion, depression, 
helplessness, anxiety 

COVID-19 related 
burnout was significantly 
associated with 
demographic factors 
including COVID-19 
testing factors (did not 
test for SARS CoV-2 
8.6±6.2 vs tested for 
SARS CoV-2 11.1±6.9, 
p<0.001), physician age 
(less than 45 years 
9.8±6.6, 45 to 59 years 
9.1±6.3, 60 years or 
above 7.7±5.8, 
p=0.001), gender 
(females 9.9±6.3 vs. 
males 7.2±6.0, p 
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practice, practice 
location, practice type, 
practice specialty) 

<0.001), and years in 
practice (less than 6 
years 10.1±6.1, 6 to 10 
years 10.0±7.2, 11 to 15 
years 9.0±6.4, 16 years 
or more 8.4±6.1, p = 
0.018) (Table 2). It was 
also significantly 
associated with taking 
care of COVID-19 
positive patients 
(10.2±6.7 vs 7.6±5.9, p≤ 
0.001) and patients 
experiencing delays in 
surgery, adjuvant 
therapy, breast imaging, 
radiation therapy, or 
specialty consultation 
(9.5±6.3 vs 7.0±6.2, p≤ 
0.001) after adjusting for 
demographic factors, 
testing positive for 
SARS CoV-2, and taking 
care of COVID-19 
patients (Table 2). 
Burnout score 
differences between 
groups who had delays 
in specialty 
consultations were 
medium in Cohen's d 
effect size (d=0.55). 
Perceived delays 
impacting patient’s 
survival was significantly 
associated with COVID-
19 related burnout, after 
adjusting for the above 
confounders (54.9±3.8 
vs 54.0±4.0, p=0.005) 
(Table 3). COVID-19 
related burnout was 
significantly negatively 
associated with feeling 
able to deliver the same 
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high-quality care 
(8.5±6.2 vs 9.4±7.1, 
p=0.002) (Table 3). Of 
the 10 concerns about 
COVID-19 (Fig. 2) and 
the 5 treatment delays, 
“that my emotional well-
being will be impacted 
by delays” was the 
physician concern most 
strongly associated with 
COVID-19 related 
burnout, after adjusting 
for demographic factors 
(Supplementary Table 
2). 

Yasko, 1983150  

Concurrent 

35 states and D.C. 

Nurse practitioners 

Masters-level  nurses  
working full-time in oncology 
clinical nursing 

Number of participants 
recruited: 265 

Number of participants 
evaluated: 185 

Multivariate T-test, 
Pearsaon correlation, 
multiple regression 
including stepwise 
multiple regression 

Controlled variables 
unclear 

Personal resources 
(age, marital status, 
number of children, 
income, master's level 
curriculum), personal 
perceptions 
(psychological support, 
stress, satisfaction with 
role at work, choice of 
work, development 
stage of burnout), role-
related variables (years 
on job, work setting, 
appointment type, 
presence of written job 
description, presence 
of office at work, 
presence of role model 
at work, average 
weekly work hours 
related to job, average 
weekly hours with 
cancer patients, weekly 
number of cancer 
patients cared for) 

Burnout was measured 
with the 30-item Jones 
Staff Burnout Scale for 
Health Professionals for 
psychological, behavioral, 
and physiological burnout 
symptoms. Burnout was 
calculated as a score 
between 20 (no burnout) 
and 140 (severe burnout). 

Multiple regression 
analysis yielded 
significant associations 
between burnout and 
psychological support 
(beta coefficient 0.17), 
stress (0.22), 
satisfaction with role (-
0.36), developmental 
stage of burnout (0.19), 
and years in role (0.14), 
which together yielded a 
multiple correlation 
coefficient of 0.716 and 
contributed to 51.3% of 
variance in burnout. 
Stepwise multiple 
regression with a final 
equation containing 
satisfaction with role, 
stress, developmental 
stage of burnout, and 
psychological support, 
contributed to 46.3% of 
variance in burnout. 

Yoon, 2017151  

Concurrent 

Physicians 

A stratified random sample 
of 1,504 US primary care 

Multivariate  

Age, sex, 
race/ethnicity, 

Senses of calling as 
measured by single-
item adapted from a 
previous study and 

Burnout was measured 
with a single-item, 5-scale 
measure of experiences 
of burnout that was used 

In multivariable analysis, 
physicians' sense of 
calling was negatively 
associated with burnout 
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American Medical 
Association 
Physician 
Masterfile 
database with all 
practicing US 
physicians 

physicians and 512 
psychiatrists age 65 years 
old or younger was created 
from the American Medical 
Association Physician 
Masterfile database of 
practicing US physicians. 
Primary care physicians had 
prima 

Number of participants 
recruited: 1,504 PCPs, 512 
psychiatrists 

Number of participants 
evaluated: 896 PCPs, 312 
psychiatrists responded out 
of 1,427 PCPs, 487 
psychiatrists 

geographic census 
region, immigration 
history 

categorized as low, 
moderate, and high 
levels of agreement 
with a statement about 
the practice of 
medicine being a 
calling for oneself 

in previous PCP studies, 
with a score of 3 or higher 
considered to be burnout 
as defined in previous 
studies. 

(17% high calling vs. 31 
% low calling, OR = 0.4, 
95 % CI = 0.3 to 0.7). 
Psychiatrists were less 
likely to report burnout 
(15% psychiatrists vs. 
23 % PCPs, OR = 0.6, 
95 % CI = 0.4 to 0.8). 

Yoon, 2017152  

Concurrent 

American Medical 
Association 

Physicians 

Stratified random sample of 
all practicing physicians in 
the US as identified from 
American Medical 
Association database 
Physician Masterfile 

Number of participants 
recruited: 1,878 

Number of participants 
evaluated: 1,156 

Multivariate Case 
weighting, t-test, 
Pearson chi-square 
test, multivariable 
logistic regression 

Demographic variables 
(age, gender, race, 
history of immigration, 
region), religious 
characteristics 
(affiliation, importance 
of religion) 

Frequency of exposure 
to clinical encounters 
that involved dying 
patients, clinical 
specialty,  (general 
versus end-of-life 
specialties), patient 
centeredness of clinical 
environments 

Burnout was measured 
as one item in a validated 
measure. Burnout was 
defined as not burned out 
for a score of 1 to 2, and 
as high burnout for a 
score of 3 or higher. 

Physicians who 
preferred to work in 
clinical environments 
that were profit-centered 
(33% versus 20% for 
patient-centered clinical 
environments, odds ratio 
= 1.9, 95% confidence 
interval = 1.3 to 2.8) and 
physicians who often or 
always had emotional 
exhaustion after caring 
for the dying (31% 
versus 19%  for never, 
rarely, or sometimes, 
OR = 2.1, CI = 1.4-3.0) 
were more likely to 
experience burnout. 
Physicians who were 
often or always 
emotionally energized 
after having cared for 
the dying  were 
statistically significantly 
less likely to experience 
burnout (19% versus 
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25% for never, rarely, or 
sometimes, P = 0.049) 

Zhang, 2019153  

Concurrent 

American Society 
of Breast 
Surgeons 

Physicians 

Members of the American 
Society of Breast Surgeons 

Number of participants 
recruited: 2,568 

Number of participants 
evaluated: 660 

Multivariate  

Controlled variables 
unclear 

Years in practice, 
gender, relationship 
status, 
practice settings, 
practice community 
size, hours worked 
per week, and extent of 
time dedicated to 
breast surgery 

Scoring 1.33 or greater 
on the Professional 
Fulfillment Index 
assessing work 
exhaustion and 
interpersonal 
disengagement 

In the multivariable 
analysis, years in 
practice was inversely 
associated with burnout 
and positively correlated 
with professional 
fulfillment. Working more 
than 60 h per week was 
positively associated 
with burnout 

 

Note: We include 153 documents that were published from the 141 studies -- 12 studies are related studies to the primary study cited. 
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ABSTRACT (Word count: 281)

Objective. One potential barrier to optimal healthcare may be provider burnout or 

occupational-related stress in the workplace. The objective of this study is to conduct a 

systematic review to identify the predictors of burnout among U.S. healthcare providers.

Design. Systematic review using in-depth critical appraisal to assess risk of bias and 

present the quality of evidence in synthesized results from the prognostic studies.

Eligibility criteria for selecting studies. 

Data sources. We searched 11 databases, registries, existing reviews, and contacted 

experts through October 4 2021.

Eligibility criteria for selecting studies. We included all studies evaluating potential 

predictors and documenting the presence and absence of associations with burnout 

assessed as a multidimentional construct. We excluded studies that relied solely on a 

single consinuous subscale of burnout. Data were abstracted from eligible studies and 

checked for accuracy by a content expert and a methodologist.

Data extraction and synthesis. Two reviewers independently screened citations and 

full text publications using predetermined eligibility criteria. 

Results. The 141 identified studies evaluated a range of burnout predictors. Findings 

for demographic characteristics were conflicting or show no association. Workplace 

factors, such as workload, work/life balance, job autonomy, and perceived support from 

leadership, had stronger associations with risk for burnout. Mental health factors, such 

as anxiety, and physical health risks may increase the risk, although the direction of 

these associations are unclear as few prospective studies exist to address this question. 

Factors such as social support appear to have a protective effect.
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Conclusion. We found the most evidence for workplace, mental health, and 

psychosocial factors in predicting burnout but limited evidence for other potential 

predictors. However, more prospective studies are needed to improve our 

understanding about how to prevent provider burnout.

Trial registration. PROSPERO (CRD4202014836).

Key words: Burnout, predictors of burnout, burnout predictors, healthcare providers
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ARTICLE SUMMARY

Strengths and Limitations of This Study

 This systematic review incorporates a broad range of predictors of burnout 

including both individual-level variables and work context variables.

 The target population is US healthcare providers including medical providers and 

behavioral health providers.

 Our information sources were 11 research databases, research registries, 

previous systematic reviews from inception through October 4, 2021.

 We included both individual-level and organizational-level predictors.

 We used in-depth critical appraisal to determine risk of bias and synthesized the 

findings by type of predictors.
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INTRODUCTION

The health and well-being of the healthcare workforce is critical for providing 

quality patient care. One barrier to optimizing mental healthcare may be provider 

burnout in the workplace. Broadly, burnout relates to chronic emotional and 

interpersonal stress stemming from one’s work environment. Burnout1 has now been 

widely explored across a range of professional settings from human resources to 

information technology, and is most readily associated with so-called “helping 

professions,” particularly among healthcare providers.2

The term burnout was first used in the 1970s to describe the predictable 

exhaustion, cynicism, and the reduced professional efficacy that psychologists 

experienced shortly after beginning starting their careers.3 Since then, core symptoms 

of burnout have been intense emotional exhaustion, depersonalization or cynicism, and  

lower job performance.4 5 Existing research has identified a range of potential 

professional, environmental, and personal factors believed to be associated with 

developing burnout.6

As expected, burnout has also been linked to indicators of low job satisfaction for 

professionals, such as turnover, attrition, job loss, absenteeism, and early retirement.6-8 

Given these potential downstream effects of burnout on individuals and their work,9-11 it 

is critical to understand predictors in order to potentially mitigate or prevent burnout. 

Burnout has become an important point of discussion among healthcare 

personnel. Even the U.S. American Medical Association12 offers a range of resources, 

from weekly emails to podcasts, to help clinicians manage burnout and improve 

workplace satisfaction. Calls have been made to address the “crisis of burnout” among 
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U.S.-based clinicians, to which some attribute the high suicide rate observed in this 

population.13 Despite this push for collective action to address provider burnout,13 

understanding which populations are at a differential risk for burnout remains unclear.

Our primary objective of this review was to identify the predictors that can reliably 

predict burnout in U.S. healthcare providers. In this article, we contribute to the 

evidence base on the complex topic of burnout through a systematic review of 

predictors of burnout among U.S. healthcare workers. 

This review builds on existing systematic reviews that have addressed specific 

areas of potential predictors such as adverse childhood experiences of providers or 

futile or potentially inappropriate care9 14-20 For example, although the review by 

Abraham et al., 201914 also looked at predictors of burnout among U.S. primary care 

providers, it used a more narrowly defined set of eligibility criteria that included only 

personal or organizational predictors, which resulted in only one fifth of the articles 

included in this review. We included both individual-level variables (e.g., marital status) 

as well as work context aspects (e.g., electronic health record use requirement). Some 

of the other recent systematic reviews restricted the provider definition to surgeons21 or 

were more focused on prevalence rather than predictors of burnout.22 One study23 that 

included a variety of provider types and predictors covered defining and measuring 

burnout; who is harmed by burnout; incidence of burnout; causes of burnout; and 

interventions and remediation strategies for mitigating burnout. However, this review did 

not present the data in the standard style of a systematic review; rather, it was used to 

develop a framework for action and identified two strategies shown to be highly effective 

for restoring provider well-being: (1) aligning personal and organizational values, and (2) 
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enabling physicians to carve out one fifth of practice time that is of special important and 

valuable personally. Our review contributes uniquely to the burnout literature by 

incorporating a broader range of predictors and determinants of burnout.

METHOD

This systematic literature review was part of a series of literature reviews on 

burnout. The review is registered in PROSPERO (CRD4202014836). Throughout, a 

description of burnout as an outcome refers to self-reports of burnout or burnout based 

on accepted burnout measures and scales. The targeted population is U.S. healthcare 

providers including medical providers (physicians, physician assistants, nurse 

practitioners*), and behavioral health providers (psychologists, mental health 

counselors, social workers).

Patient and Public Involvement

Patients or the public were not involved in the design, conduct, reporting, or 

dissemination plans of our research.

Search Strategy

The RAND librarian and content experts developed and tailored the search 

strategies to this literature review in a series of five total for the broader project. 

However, since we anticipated considerable overlap in search results across reviews, 

we used a central citation database for all reviews (see Supplemental Material details).

*We included nurse practictioners because, in the US, they may prescribe treatments, order tests, and 
diagnose patients. We excluded other types of nurses such as registered nurses and licenced practical 
nurses who may not independently manage patients.
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Sources 

We searched the databases PubMed, PsycINFO, Web of Science, and Business 

Source Complete for this review specifically, broader searches relevant to multiple 

topics in the literature series included CINAHL, AMED, DTIC, ERIC, Scopus, 

CENTRAL, ClinicalTrials.gov, and ICTRP. We also screened bibliographies of existing 

systematic reviews (identified through PubMed and PsycINFO searches) and contacted 

content experts. 

Eligibility Criteria

 Participants: Eligible study participants were U.S. healthcare medical providers 

(physicians, physician assistants, nurse practitioners) and behavioral health 

providers (psychologists, mental health counselors, social workers). We included 

mixed samples as long as more than 50% of the sample were eligible 

participants. For example, if a study included other types of providers (e.g., 

dentists), it would be included if half of the study participants were medical 

providers.

 Exposure: Studies reporting on potentially associated participant (e.g., resiliency, 

perceived stress, coping mechanism), interpersonal (e.g., perceived support from 

colleagues), workplace (e.g., organization type, setting, provider type), 

organizational (e.g., panel size, lack of control over workload, value conflicts, 

insufficient reward, work overload, work inefficiency, inadequate staffing, 

breakdown of community, loss of meaning from work, work-life balance issues, 

perception of unfairness, call/watch duty, rotation schedule, post-call day off, 
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access to care expectations), or patient (e.g., complex or high risk patients), 

predictors are eligible.

 Outcomes: Studies had to predict burnout to be eligible. Studies exclusively 

predicting resilience and other related constructs were excluded. Because the 

literature on burnout is vast, we specifically focused on studies that 

operationalize burnout using a total burnout score on different measurement 

tools. For the Maslach Burnout Inventory (MBI),24 we required the outcome(s) to 

incorporate at a minimum the concepts of emotional exhaustion and 

depersonalization -- we did not include studies that were only based on a single 

MBI component e.g., emotional exhaustion.

 Timing: There were no restrictions regarding the timing of the exposure relative 

to the burnout outcome. The review is from inception through October 4, 2021.

 Setting: Settings included inpatient and outpatient professional healthcare 

settings in the U.S.

 Study design: Eligible studies were restricted to multivariate analyses 

simultaneously evaluating multiple competing variables and case-control studies. 

Inclusion Screening

Two reviewers independently screened each title and abstract of retrieved 

citations. Full-text publications were retrieved for citations deemed potentially eligible by 

one or both reviewers. Two independent reviewers applied explicit eligibility criteria to 

full-text publications; discrepancies were resolved through discussion including a 

subject matter expert. Reasons for exclusion were recorded in an electronic database 

for systematic reviews. 
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Data Abstraction Procedure

The project team created a detailed extraction form to standardize the data 

collection process. To ensure consistency of interpretation of all fields on the form, 

reviewers piloted tested the form and discussed revisions. One reviewer abstracted 

data which were checked by a content expert and an experienced methodologist. We 

abstracted the study ID and setting, the sample characteristics, the study design and 

analytic method, the predictor variables, the controlled variables, the outcome 

definitions and operationalization, and the results in terms of presence or absence of an 

association between potential predictors and the outcome burnout.

Risk of Bias

We assessed studies with Quality In Prognosis Studies (QUIPS).25 This critical 

appraisal tool accounted for the methodological approach (e.g., prospective studies) 

and analytic methods (e.g., multivariate analyses).

Synthesis

We summarized the evidence by predictor type, which enabled us to document 

the range of predictors that have been assessed in the literature and the research 

evidence supporting them. The synthesis is limited to predictors that were evaluated in 

at least five studies.

We rated the quality of the evidence for predictors of burnout across all identified 

pertinent studies. Based on GRADE guidelines,26 we categorized the quality of the 

evidence as follows:

 High: We are very confident that the true effect lies close to that of the estimate 

of the effect.
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 Moderate: We are moderately confident in the effect estimate; the true effect is 

likely to be close to the estimate of the effect, but there is a possibility that it is 

substantially different.

 Low: Our confidence in the effect estimate is limited; the true effect may be 

substantially different from the estimate of the effect.

 Very low: We have very little confidence in the effect estimate; the true effect is 

likely to be substantially different from the estimate of effect.

We took eight criteria into account to determine the level of evidence quality 

following an adaptation of the GRADE framework for prognostic factor research.26 The 

Phase of Investigation criterion was used as a starting point (high or moderate quality of 

evidence). The criteria Study Limitations, Inconsistency, Indirectness, Imprecision, and 

Publication bias can decrease the quality of evidence. The criteria Moderate/Large 

effect size and Exposure-response gradient could increase the quality of the evidence.

The Phase of Investigation differentiates whether the predictor evidence is 

primarily based on a study that aimed to identify potential prognostic factors (moderate 

quality) rather than based on studies aiming to confirm identified associations or 

explanatory research aiming to understand prognostic pathways (high quality). Study 

limitations assess the quality and risk of bias of the identified pertinent studies into 

account. Inconsistency assesses whether the identified association was consistently 

present across independent studies. Indirectness takes into account whether the 

available research studies do not accurately reflect the review question (e.g., reporting 

only on a selected subgroup). Evidence was downgraded for Imprecision if the sample 

size of included studies was insufficient, the confidence interval for effect estimates was 
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wide, there were few outcome events for each prognostic variable or cases reaching 

included in the study. Publication bias was addressed by critically reviewing results 

based on only positive associations. Evidence for individual predictors could be 

upgraded for Moderate/Large effects or an Exposure-gradient response was identified. 

Throughout, we downgraded the quality of evidence for study limitation (e.g., all 

studies are high risk of bias or the result has not been confirmed in a prospective study) 

or inconsistency (inconsistent results across studies regarding an association, regarding 

the direction of effect, or both); the evidence grade could be downgraded by one or two 

categories.

RESULTS

The literature flow is shown in Figure 1. Of 14,322 identified citations, 3,418 were 

obtained as full text. A total of 141 studies met inclusion criteria for this systematic 

review of predictors of burnout (see the Evidence Table and full list of citations in the 

Supplementary Material). These studies were published between 1987 and 2021. 

Most of the studies employed concurrent (or cross-sectional) designs, although 

some used prospective designs, and a few used retrospective designs. All analyses 

included some form of multivariate analysis (e.g., multivariate regression, multivariate 

intercorrelations, multivariate chi-square tests) given that the goal was to identify 

associations between one or more predictors and burnout. A wide variety of settings 

were covered in this set of studies. These included healthcare professional 

organizations; hospitals and units within hospitals; university medical centers, health 

departments, the military, and veterans’ health administration (VHA). In these studies, 

the number of participants ranged from as few as 21 to as many as 40,382 providers.
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Outcome Definitions and Operationalization

Most of the studies employed the full 22-item MBI. A few studies combined the 

scales into phases of low, medium, and high burnout. Twenty-five studies (18%) used 

abbreviated versions of the MBI including 12-, 6-, 5-, and 2-item versions. Other 

instruments used to measure burnout included the Professional Quality of Life V Scale 

(ProQoL),27 28 the Mini Z,29 the Burnout subscale from the Compassion Fatigue and 

Satisfaction Self-Test for Helpers,30 the Staff Burnout Scale for Health Professionals,31 

the Stanford Professional Fulfillment Index,32 and the 16-item Oldenburg Burnout 

Inventory (OLBI),33 or a 4-item measure from the Physician Worklife Study.34 One study 

used the 19-Item Copenhagen Burnout Inventory (CBI),35 36 and one study used the 

Expanded Physician Well-Being Index.37 Laastly, one study developed a 6-item 

measure of COVID-19-related burnout.38

Studies assessed variables predicting higher levels of burnout as well as 

protective factors associated with lower levels of burnout. Most of the documents 

operationalized burnout as a binary measure as opposed to using the full range of 

scores with a continuous measure. For example, many studies defined burnout with the 

MBI if high on the emotional exhaustion subscale (score of 27 or above) or high on the 

depersonalization subscale (score of 10 or above).39 This tendency for using cut-scores 

was in part an artifact of our exclusion criteria since we did not include studies that used 

just a single continuous MBI subscale measure.

Risk of Bias Assessment

Overall risk of bias across the included studies was moderate (see Figure 2). The 

largest source of bias was due to study participation for which the majority of documents 
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were deemed at high risk. This was mostly due to low or unknown response rates. For 

study attrition, the risk level was moderate for most documents closely mirroring the 

overall pattern of risk. Ratings for prognostic factor measurement was low risk for a few 

documents and moderate for most with none rated as high risk. The pattern for outcome 

measurement was similar to prognostic factor measurement. Study confounding and 

statistical analysis and reporting were rated as low risk for more than half of the 

documents with the remainder rated as moderate. Other sources of bias included small 

sample size or simplistic analysis (e.g., used only a 2-sample Wilcoxon rank sum test).

Predictors of Burnout

A variety of different types of predictors were explored in the existing studies 

aiming to predict burnout in healthcare providers. These included: demographic 

characteristics; professional and clinical practice characteristics; psychological health 

factors; health risks and health behaviors; and psychosocial variables. We summarize 

the types of predictors by each of these categories in the following narrative and the 

summary of findings table. The findings are summarized with the quality of evidence in 

Table 1 by predictor. More detail about the design, predictors, and results are provided 

in the Evidence Table in the predictor factor within the predictor categories.
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Table 1. Summary of Findings and Quality of Evidence
Predictors No. of 

studies
Reasons for quality rating Findings GRADE

Demographic Characteristics

Gender 73 studies Inconsistency (mixed findings across 
studies; 34 studies found an effect; 39 did 
not; of 9 prospective studies, 2 found a 
negative association between burnout and 
being female, 4 found a positive 
association, 3 found no association)

Women may be more likely to 
report burnout, but most 
studies do not find any 
association with gender 

Low

Age 53 studies Inconsistency (mixed findings across 
studies with 17 negative effect, 11 positive 
effect, 25 no association and 5 
prospective studies (2 no association, 2 
negative effect, 1 positive effect)

Younger participants may be 
more likely to report burnout 

Low

Race/ethnicity 17 studies Inconsistency (only 4 studies found an 
effect; lower burnout among Asians and 
other race/ethnicity and other minority 
compared with non-Hispanic white; the 3 
prospective studies found no effect)

Ethnicity is likely not 
associated with burnout

Low

Children 29 studies Inconsistency (only 6 studies found an 
effect, of these, 4 found lower burnout in 
participants with children, 2 found higher 
burnout), only 2 prospective studies (1 
found a negative effect; 1 no effect)

Having children is likely not 
associated with burnout 

Low

Marital status 24 studies Inconsistency (only 2 studies found a 
negative effect and no prospective study 

Marital status is likely not 
associated with burnout

Medium

Professional and Practice Characteristics

Workload and 
job stress

56 studies Inconsistency, study limitation (32 studies 
found a positive effect, 22 did not; 3 of 5 
prospective studies found an effect, the 
others did not; studies used different 
operationalizations of workload)

Burnout may be associated 
with workload and job stress; 
workplace engagement and 
experience may be protective.

Low

Years in 
practice

45 studies Inconsistency (16 studies found an effect, 
29 did not; of these, 10 found a negative 
effect, 4 found a positive effect, in 2 
studies the direction was unclear; of 5 
prospective studies, 2 found a negative 
effect, 2 no effect, 1 positive effect)

Years in practice may be 
negatively associated with 
burnout (fewer years in 
practice is associated with 
more reported burnout)

Low

Specialty/subs
pecialty

34 studies Inconsistency (13 found an association 
with subspecialty, 21 found no effect; of 5 
prospective studies, 2 found an effect)

Subspecialty may be 
associated with burnout (but 
which specialties is unclear) 

Very low

Practice setting 35 studies Inconsistency (only 8 studies found an 
effect, 27 found no effect; of 2 prospective 
studies, 1 found providers in private 
practice vs. academic and veteran 
hospital settings had lower burnout than 
providers in active military practices; 1 
found that surgeons in community-based 
practices had more burnout vs. academic 

Practice setting is likely not 
associated with burnout 

Low

Leadership 
support

20 studies Inconsistency (15 studies found a 
negative effect, of 2 prospective studies, 1 
found an effect, 1 reported no association)

Stronger leadership is 
associated with less burnout 

Medium
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Job autonomy 25 studies Inconsistency (16 studies found an effect, 
9 did not; 6 of 7 prospective studies found 
an association)

Job autonomy is associated 
with less reported burnout 

Moderate

Work/life 
balance

31 studies Inconsistency (20 studies found a 
negative effect 11 studies found no 
association; all 3 prospective studies 
reported a positive association)

Inadequate work/life balance 
is associated with more 
burnout reporting

Moderate

Compensation 
method and 
reimbursement

10 studies Inconsistency (5 studies found an effect [1 
protective]; 5 no effect); no prospective 
study was identified, different 
operationalizations and unclear direction)

Possibly no effect of 
compensation method with 
burnout but some 
inconsistency 

Very low

Salary 6 studies Inconsistency (1 study found an 
association, 5 did not; no prospective 
study reported on the predictor)

Likely no effect of salary on 
burnout

Low

Psychological health factors

Depression 14 studies Inconsistency (9 studies found an effect, 5 
found none; the only prospective study 
found an effect; unclear whether studies 
addressed potential conceptual overlap)

Depression may be 
associated with burnout 

Low

Anxiety 5 studies Consistency (3 studies reported an 
association including the only prospective 
study, 2 did not)

Anxiety is likely associated 
with burnout 

Moderate

Health risks and health behavior factors

Physical health 
problems

12 studies Inconsistency (6 studies found an effect, 6 
did not; no prospective study)

Physical health problems may 
be associated with burnout 

Low

Substance use 12 studies Inconsistency (4 positive effects of which 
3 address alcohol versus 8 no effect; no 
prospective study)

Substance abuse is probably 
not associated with burnout 
exception for alcohol use 

Very low

Sleep 
problems

9 studies Inconsistency (6 studies found an 
association, 3 did not; of the 3 prospective 
studies, 2 found an association, 1 did not; 
it is unclear whether sleep is a result of 
burnout)

Lack of sleep may be 
associated with increased 
burnout

Low

Exercise 11 studies Inconsistency (5 studies found a 
protective effect, 6 found no association; 1 
prospective study also found a protective 
effect)

Exercise may be negatively 
associated with burnout 
indicating a protective effect 

Low

Mindfulness 
and meditation

8 studies Inconsistency (3 studies found an effect, 5 
did not; of the 3 prospective studies, only 
1 found an association)

Mindfulness indicate a 
protective effect  

Low

Psychosocial variables

Perceived 
control

17 studies Inconsistency (10 studies found an effect 
with 9 protective, 1 unclear; and 7 
reported no association; 3 of 4 prospective 
studies reported an association; studies 
did not address conceptual overlap)

Perceived control may be 
negatively associated with 
burnout indicating a protective 
effect 

Moderate

Coping 8 studies Inconsistency (3 studies found a 
protective effect, 5 found no association; 
no prospective study)

We cannot say with certainty 
whether coping has a 
protective effect 

Very low

Social support 25 studies Inconsistency (12 studies found a 
protective effect, 13 did not; 2 of 6 
prospective studies found an effect)

Social support may indicate a 
protective effect in burnout

Moderate
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Demographic Characteristics. Almost all studies examined the effect of one or 

more demographic characteristics (also referred to as personal characteristics) as 

predictors of burnout. The effect of gender on burnout was examined in 73 studies. 

While 30 studies found that women had a greater risk than men, four studies found that 

men were at greater risk for burnout, including two prospective studies.39-41 Thirty-nine 

studies did not find gender to be a significant predictor of burnout. 

A total of 53 studies assessed age as a predictor. Twenty-eight studies found an 

association with burnout while 25 found none. Of those with an association, 17 studies 

found that younger age was a significant predictor of burnout while 11 found older age 

was a significant predictor. Five studies used prospective designs which provide the 

strongest evidence. However, those studies reported mixed results ranging from a 

negative association of age with burnout, i.e., younger providers have higher burnout 

levels,42-44 a positive relationship,45 and no relationship.39 46

Race or ethnicity as a predictor was evaluated in 17 studies (including 3 

prospective studies). However, this factor was a statistically significant predictor in only 

4 studies and the 3 prospective studies found no effect.47-49 

Other variables included having children which was examined in 29 studies (3 

that used a prospective design). Only 6 studies that addressed having children found 

this demographic characteristic to statistically significantly predict burnout and the 

direction of effects varied (some indicating that having children is associated with lower 

burnout levels whereas others found having children was associated with greater 

burnout. In addition, another study found that having additional caregiving 
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responsibilities (e.g., caring for very ill children, spouses, parents, or others) was 

associated with higher burnout rates.

A total of 24 studies examined marital status as a predictor of burnout. Of those, 

only 2 found a significant effect (being unmarried was significantly associated with 

burnout). None of these studies was prospective.

Professional and Clinical Practice Characteristics. These characteristics 

included specialty, years in practice, type and size of practice setting, management 

support (i.e., staffing, training resources), compensation or reimbursement. Other 

variables were job stress, autonomy, flexibility, work-life balance, workload/caseload 

(time spent on patient care, number of patients seen per week, hours worked, nights 

worked on call per week, charting or paperwork, electronic health record or 

computerization), and team functioning.

Workload or job stress, as assessed by longer work hours, more shifts per 

month, on-call time, and overall higher “busyness” (e.g., higher patient volume or 

percent of time in direct patient care) was a consistent predictors of burnout. Of 56 

studies, most found that workload was a significantly associated predictor for burnout. 

One study found that multiple workload factors including more hours worked, more 

nights on call, higher outpatient volume, and higher percent of time in clinical practice 

were associated with higher burnout risk. One study found that working more than 60 

hours per week, another for more than 70 hours per week, and two of more than 80 

hours a week was associated with a greater likelihood of burnout. In addition, working 

more than a one-night shift per week was associated with more burnout in a study of 

pediatric department Chairs.50 Five prospective studies provide the strongest evidence 
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for workload -- resident duty hours and shift type provides evidence that fatigue leads to 

increased burnout and workload among a sample of physiatrists was significantly 

associated with higher rates of burnout. Alternatively, satisfaction with workload, control 

over workload, workplace engagement, were protective factors for burnout.

A large number of studies assessed the number of years in practice, many 

among medical residents comparing, for example, first year residents to others. Of the 

45 studies, 16 found that practice duration was a predictor of burnout. One study 

identified the number of years in practice as a positive predictor of burnout in a sample 

of surgeons and another found that neurosurgery residents and post-graduate 

neurosurgeons experienced significantly higher burnout. However, other studies found 

that years in practice was negatively associated with burnout. One study among breast 

surgeons found that higher post-graduate year level was significantly associated with 

lower burnout, and one found that residents had more burnout than faculty. Among the 

5 prospective studies, 2 found that more years in practice predicts less burnout,1 found 

that more practice years leads to more burnout, and 2 found no association.

A total of 34 studies examined specialty or subspecialty as a predictor of burnout 

but only 13 found an effect. One large study of all specialties observed wide variation in 

burnout across them. The highest rates were among frontline primary care physicians 

(i.e., family medicine, general internal medicine, and emergency medicine physicians). 

Studies of surgeons have found trauma surgeons to have higher burnout than other 

specialites. Five studies used prospective designs. One found that second-year 

residents in urology, neurology, emergency medicine, and general surgery were at 

higher risk of burnout compared with internal medicine or dermatology.48 Another study 

Page 20 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

20

found that primary care providers were more burned out than most of the other 

specialties studies.51 The other three studies47 51 52 found no effect.

Practice setting was also assessed in 35 studies; 26 found no effect. Among the 

8 studies that found positive effects, one study of hospice and palliative care providers 

identified smaller organizations as a factor associated with greater burnout. Working in 

profit-oriented clinical settings was also associated with more burnout in a study 

comparing physicians in end-of-life care compared with other general specialties. One 

found that practicing in a university or academic medical setting (vs. non-university) was 

a significant predictor of higher burnout. A study of occupational and environmental 

physicians found that burnout was highest among physicians in government practice 

settings compared with physicians in private medical center groups, occupational 

medicine employers, hospitals or medical center groups, or consulting groups. There 

were 2 prospective studies -- 1 found that providers in private practice compared with 

academic and veteran hospital settings had lower burnout than providers in active 

military practices44. The other found that community-based surgeons were more likely to 

experience burnout compared with surgeons in academic settings.53

Twenty studies addressed support from management, organizational leadership, 

or mentors and of these, 15 found an effect. One study found that feeling unsupported 

by leadership was linked with higher burnout. In another study, surgical trainees who did 

not have a self-identified mentor were significantly more likely to report burnout and 

residents that had a structured mentorship had lower burnout risk.54 High quality 

supervisor leadership was also correlated with lower burnout among physicians and 

scientists in a large health care organization. Unfavorable physician evaluations of 
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supervisors and lower perceptions of meaningful feedback and professional 

development  were associated with a greater degree of burnout, while feeling that 

faculty cared about the medical oncology fellows’ educational success was protective 

against burnout. Lastly, alignment with leadership values was also associated with 

lower burnout. Of the 2 prospective studies, 1 found that leadership support was 

associated with higher burnout whereas the other found no effect.

Job autonomy including increased flexibility in work schedule, was evaluated in 

25 studies, 16 with an association. For example, reported autonomy served as a 

protective factor while perceived lack of control over work conditions and dissatisfaction 

with clinical autonomy were associated with greater burnout. One of the studies of 

military providers found that staying beyond the initial active duty service obligation was 

a protective factor for burnout.55 Among the 7 prospective studies, 6 suggested that 

flexibility and clinical autonomy may protect providers against future burnout.

Problems with work-life balance including work-home conflicts and dissatisfaction 

with work-life integration were a common predictor of burnout across the 31 studies. 

The studies reported positive associations with burnout, including three studies with a 

prospective design46 52 56 adding strength to findings for this predictor. 

Of the 10 studies that looked at the effect of compensation and reimbursement 

as a burnout predictor, 5 found an effect. In one study, additional compensation for 

consult calls was a significant protective factor for burnout. Another study found that 

concerns about reimbursement was a factor associated with higher burnout. Having 

compensation based entirely on billing was associated with greater burnout. However, 

method of compensation was not a significant predictor of burnout in 4 studies. The 
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other 2 studies found no effect.57 58 Similarly, only one of 6 studies reported an 

association between salary and burnout; all other studies found no effect.

Salary was identified as burnout predictors in six studies. Only one had a 

significant association. None of the studies used a prospective design.

Psychological Health Factors. Several studies examined provider 

psychological health factors associated with burnout. These factors included overall 

distress, depression, anxiety, suicidal ideation, personality disorders, and personality 

traits. 

Out of 14 studies that assessed depression as a predictor, 9 found that 

depression was significantly associated with higher burnout including one prospective 

study. In addition, 2 studies found that providers who had suicidal ideation had higher 

burnout scores.

Anxiety was examined in 5 studies and was identified as a statistically significant 

predictor in three of these48 59 60 including one prospective study.48 One study found 

that, among surgery residents, posttraumatic stress disorder (PTSD) was associated 

with high risk for professional burnout.61

Health Risks and Health Behavior Factors. Among 12 studies, none of which 

were prospective, that examined physical health problems as a predictor, 7 identified 

low back pain, physical inactivity, and distress from the physical work environment 

including those attributed to electronic health record use as contributing to burnout. Two 

studies looked at the effect of physical quality of life but only 1 found it to be protective 

against burnout.

Twelve studies included substance use as a potential predictor, 8 found no 
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association with burnout. Of those that looked at alcohol use, higher alcohol 

consumption was identified as a predictor; the studies reported that consuming > 5 

drinks per week, alcohol consumption more than once per week and a high score on an 

alcohol abuse screener was associated with higher odds of burnout. Two studies 

addressed tobacco use, one looked at cannabis use, and two at general substance use 

but did not find effects on burnout. Several studies looked at additional individual 

problems that adversely affect burnout. Three studies identified poor access to mental 

health care services or reluctance to seek mental health care as burnout predictors.

Three of 9 studies found that sleep deprivation was associated with greater 

burnout; 6 had no association. Of the 3 prospective design studies, 2 found an 

association.62 63

Some studies looked at health behaviors that have potential to protect against or 

minimize burnout. Among the 11 studies of exercise and physical activity, 5 found it to 

be a protective factor62-66 while the others found no effect. One study found that 

reporting good to excellent health67 was also protective.

Meditation and mindfulness specifically were assessed in 8 studies. Five studies 

that examined the effect of mindfulness on burnout found that it was a protective factor. 

Three of these were based on prospective data. One of the 368 found an association 

while the other 3 did not.

Psychosocial Variables. The last category of predictors included social and 

psychological mechanisms such as perceived control, coping, and social support. 

Factors associated with higher burnout included social stress outside of work. The role 

of coping strategies was unclear as studies reported conflicting results. On the other 
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hand, several predictors had protective effects. Among all 17 studies that looked at 

perceived control, 10 found significant effects, all but one indicating that more perceived 

control is a protective factor. Four studies used prospective designs.47 52 56 69 

Coping was a predictor in 8 studies. Across studies, findings were inconsistent 

with only 3 studies reporting a protective effect and 5 no effect. None of these studies 

used a prospective design.

Twenty-five studies identified social support as a factor associated with burnout. 

Of these studies, 12 found it to be a protective effect but 13 did not. Of the 6 prospective 

studies, only 2 reported an association.

DISCUSSION

This review of predictors associated with burnout revealed a large number of 

studies spanning a wide array of different types of predictors. How predictors and 

burnout measures were operationalized also varied across studies. Age and gender 

were the most commonly studied demographic characteristics with the balance of 

findings pointing to younger age and female gender associated with more burnout, but 

more studies found no association and there were some conflicting results. 

Among professional and clinical practice characteristics, unsupportive leadership, 

workload, job autonomy, and poor work-life balance stand out as being important 

predictors of burnout while supportive leadership, perceived autonomy, and adequate 

time spent outside of work are protective factors. Psychological health problems, such 

as anxiety may be associated with greater burnout. Poor physical health and health 

behaviors such as lack of sleep were also predictors of greater burnout while exercise 

and meditation appear to have a protective effect. Finally, while social and 
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psychological perceptions and experiences such as lack of control and social stress 

were found to increase burnout, other psychosocial factors were found to decrease or 

ameliorate burnout such as social support.

While we did identify several predictors of burnout, the body of evidence also 

shows that many predictors showed inconsistent and conflicting results across 

individual studies. Despite the large research volume, prospective studies that measure 

potential predictors to predict burnout at a later date are still sparse. The existing 

literature is dominated by studies documenting concurrent associations, i.e., predictors 

and the outcome burnout are measured at the same time, or are retrospectively 

assessed. These study designs do not allow definitive statements regarding predictors 

of burnout. In particular, in some cases it is unclear whether burnout exacerbates health 

issues such as sleep problems or vice versa with burnout exacerbating sleep problems. 

More prospective studies are urgently needed.

Drawing attention to the differential impacts of workplace stressors leading to 

burnout and the consequences of having burnout across different demographic groups 

remains important. Consistent with West et al. (2016), both organizational-level 

interventions such as adequate staffing, supportive leadership and individual-level 

interventions such as training providers to recognize the signs of burnout and ways to 

address those signs are needed to lessen the onset of this growing problem among 

busy healthcare providers.70 Of note, we also identified 7 studies that examined the 

association of COVID-19-related predictors of burnout and 6 found effects. Two studies 

found that caring for COVID-19 patients increased burnout.(#15263 & 15074). Another 

study found that exposure to patients being tested for COVID-19 was associated with 
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burnout.(#15206) Two studies found that providers experiencing COVID-19-related 

stress and challenges were more likely to report burnout. (#15364 & # 15026). Another 

study looked at burnout specifically related to COVID-19 and found that women 

reported more burnout but older providers and providers with more years in practice 

reported less burnout.(#15120). One of these studies did not find that COVID-19 surge 

or case rate were associated with burnout.

This study has several strengths. It incorporates a broader range of predictors 

(both individual-level and organizational-level) and uses a wider definition of healthcare 

providers than have previous systematic reviews to identify predictors of burnout. 

However, there are a few limitations that need to be considered when interpreting the 

findings. We did not include studies that exclusively predicted those other constructs 

such as resilience and excluded studies that reported on only a single component of 

burnout (e.g., emotional exhaustion). By doing so, we may have underrepresented 

some predictors that are linked to subscales. We also narrowed our sample to only 

medical and behavioral health provides whom may independently manage patients. 

Therefore, we do not represent potential burnout that may be faced by other types of 

providers such as nurses and medical assistants. These limitations limit the 

generalizability of findings across diverse outcomes and types of providers.

The challenges faced by healthcare professionals, particularly during the ongoing 

pandemic, underscore the need for system-level strategies for keeping the workforce 

healthy. This includes organizational factors that contribute to burnout of the workforce 

that is so critical to our healthcare system. Healthcare organizations should embrace 

compassionate leadership styles that trickle down throughout organizations to frontline 
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healthcare workers and evaluating the impact of training initiatives so that they may be 

scaled-up and replicated broadly.

CONCLUSION

Our systematic review to identify the predictors of burnout with a specific focus 

on burnout among healthcare providers in the U.S. found several individual- and 

organizational-level factors associated with an increased risk for burnout. Factors such 

as supportive leadership and job autonomy were found to be protective against burnout, 

but questions remain as to how to systematically operationalize such complex 

phenomenon to successfully prevent or reduce burnout. Many predictors showed 

inconsistent results, sometimes showing an association, sometimes not, and even 

documenting conflicting findings regarding the direction of associations. Going forward, 

interrogating and refining our understanding of burnout, as well as actively and 

prospectively measuring burnout will be critical. In addition, studies of burnout among 

healthcare providers will have to remain in step with the rapidly shifting context of 

healthcare in the U.S.
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Figure Legends

Figure 1. Flow Diagram

Figure 2. Summary of Risk of Bias Assessment by Source
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Figure 2. Summary of Risk of Bias Assessment by Source 
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Supplemental Material 

Systematic Review Search Strategy 
PubMed 
Date: 4 October 2021 
English Language 

Burnout OR “burn out” OR burn-out   

AND 

risk factor[tiab] OR risk factors[tiab] OR prognos*[tiab] OR predict*[tiab] OR multivariate OR 

“cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

usa[Affiliation] OR AL[Affiliation] OR AK[Affiliation] OR AZ[Affiliation] OR AR[Affiliation] OR 

CA[Affiliation] OR CO[Affiliation] OR CT[Affiliation] OR DE[Affiliation] OR FL[Affiliation] OR 

GA[Affiliation] OR HI[Affiliation] OR ID[Affiliation] OR IL[Affiliation] OR IN[Affiliation] OR 

IA[Affiliation] OR KS[Affiliation] OR KY[Affiliation] OR LA[Affiliation] OR ME[Affiliation] OR 

MD[Affiliation] OR MA[Affiliation] OR MI[Affiliation] OR MN[Affiliation] OR MS[Affiliation] OR 

MO[Affiliation] OR MT[Affiliation] OR NE[Affiliation] OR NV[Affiliation] OR NH[Affiliation] OR 

NJ[Affiliation] OR NM[Affiliation] OR NY[Affiliation] OR NC[Affiliation] OR ND[Affiliation] OR 

OH[Affiliation] OR OK[Affiliation] OR OR[Affiliation] OR PA[Affiliation] OR RI[Affiliation] OR 

SC[Affiliation] OR SD[Affiliation] OR TN[Affiliation] OR TX[Affiliation] OR UT[Affiliation] OR 

VA[Affiliation] OR VT[Affiliation] OR WA[Affiliation] OR WV[Affiliation] OR WI[Affiliation] OR 

WY[Affiliation] OR Alabama[Affiliation] OR Alaska[Affiliation] OR Arizona[Affiliation] OR 

Arkansas[Affiliation] OR California[Affiliation] OR Colorado[Affiliation] OR Connecticut[Affiliation] 

OR Delaware[Affiliation] OR Florida[Affiliation] OR Georgia[Affiliation] OR Hawaii[Affiliation] OR 

Idaho[Affiliation] OR Illinois[Affiliation] OR Indiana[Affiliation] OR Iowa[Affiliation] OR 

Kansas[Affiliation] OR Kentucky[Affiliation] OR Louisiana[Affiliation] OR Maine[Affiliation] OR 

Maryland[Affiliation] OR Massachusetts[Affiliation] OR Michigan[Affiliation] OR 

Minnesota[Affiliation] OR Mississippi[Affiliation] OR Missouri[Affiliation] OR Montana[Affiliation] 

OR Nebraska[Affiliation] OR Nevada[Affiliation] OR New Hampshire[Affiliation] OR New 

Jersey[Affiliation] OR New Mexico[Affiliation] OR New York[Affiliation] OR North 

Carolina[Affiliation] OR North Dakota[Affiliation] OR Ohio[Affiliation] OR Oklahoma[Affiliation] 

OR Oregon[Affiliation] OR Pennsylvania[Affiliation] OR Rhode Island[Affiliation] OR South 

Carolina[Affiliation] OR South Dakota[Affiliation] OR Tennessee[Affiliation] OR Texas[Affiliation] 

OR Utah[Affiliation] OR Vermont[Affiliation] OR Virginia[Affiliation] OR Washington[Affiliation] 

OR West Virginia[Affiliation] OR Wisconsin[Affiliation] OR Wyoming[Affiliation] OR united 

states[Affiliation] 

AND 

("2021/04/25"[PDat] : "3000/12/31"[PDat])  

Results: 626 – internal duplicate = 625 
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PsycInfo 

Date: 4 October 2021 

English Language; Academic Journals 

(May 2020-present) 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

AND 

AF us or usa or united states   

Results: 62 -duplicates= 28 

 

BSC 

Date: 4 October 2021 

English Language; Academic Journals 

Burnout OR “burn out” OR burn-out   

AND 

TI (risk factor OR risk factors OR prognos* OR predict*) OR AB (risk factor OR risk factors OR 

prognos* OR predict*) OR multivariate OR “cohort study” OR cross-sectional OR case-control 

AND 

(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 

psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results: 46-duplicates/ non-US = 31 

 

Web of Science 

Date: 4 June 2020 

English; Indexes: SCI-EXPANDED, SSCI, A&HCI, ESCI; COUNTRIES/REGIONS: ( USA ) 

DOCUMENT TYPES: ( ARTICLE OR EDITORIAL MATERIAL OR REVIEW ) 

TS=( Burnout OR “burn out” OR burn-out ) 

AND 

TS=(risk factor OR risk factors OR prognos* OR predict*OR multivariate OR “cohort study” OR 

cross-sectional OR case-control) 

AND 

TS=(Provider* OR physician* OR medical resident* OR surgical resident* OR nurse* OR 

psychologist* OR counselor* OR clinician* OR social worker* OR therapist* OR doctor* OR 
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psychiatr* OR patient care team* OR practice team* OR pharmacist* OR community health 

worker* OR practitioner* OR mediator* ) 

Results: 317 -duplicates= 118 

Total = 802 
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Supplemental Table 1. Evidence Table 

ID 
Study design 
Setting 

Participants Analytic method 
Controlled variables 

Predictor variables Outcomes definition 
and operationalization 

Results 

Afonso, 20211  

Concurrent 

American Society 
of 
Anesthesiologists 

Physicians 

Member attending 
anesthesiologists of the 
American Society of 
Anesthesiologists 

Number of participants 
recruited: 28,677 

Number of participants 
evaluated: 3,898 

Multivariate  

Some demographic 
characteristics (English 
as a second 
language), workplace 
and personal factors 
(time since training 
was completed, 
amount of caregiving 
responsibility at home) 

Demographic 
characteristics (age, 
gender identity, 
vulnerable or 
underrepresented 
group inclusion, 
English as a second 
language), workplace 
and personal factors 
(primary practice 
environment, 
availability of 
professional mentor at 
work, time since 
training was completed, 
recent work staffing 
shortages, level of 
support in professional 
and personal lives, and 
amount of caregiving 
responsibility at home) 

Burnout was measured 
with the MBI Human 
Services Survey on a 7-
point scale, and burnout 
was defined as high risk 
for high scores for 
emotional exhaustion (27 
or higher) and/or 
depersonalization (10 or 
higher). Burnout 
syndrome was defined as 
a high score on emotional 
exhaustion (27 or higher), 
a high score on 
depersonalization (10 or 
higher), and a low score 
on personal 
accomplishment (33 or 
lower) altogether. 

Working for at least 
40h/week (OR, 2.22; 
95% CI, 1.80 to 2.75; P 
< 0.001), perceived staff 
shortages (OR, 2.06; 
95% CI, 1.76 to 2.42; P 
< 0.001), perceived low 
support in work-life (a lot 
or a great deal; not at all 
or a little: OR, 6.7; 95% 
CI, 5.3 to 8.5; P < 0.001; 
a moderate amount: OR, 
2.29; 95% CI, 1.85 to 
2.83; P < 0.001), 
perceived low level at 
home (a lot or a great 
deal; not at all or a little: 
OR, 1.77; 95% CI, 1.44 
to 2.18; P < 0.001; a 
moderate amount: OR, 
1.37; 95% CI, 1.15 to 
1.64; P < 0.001), not 
having someone to talk 
to about concerns at 
work (OR, 1.56; 95% CI, 
1.31 to 1.84; P < 0.001), 
age under 50 yr (OR, 
1.48; 95% CI, 1.27 to 
1.72; P < 0.001), and 
identifying as lesbian, 
gay, bisexual, 
transgender/transsexual, 
queer/questioning, 
intersex, and asexual 
status (OR, 2.21; 95% 
CI, 1.35 to 3.63; P = 
0.002; fig. 3; 
Supplemental Digital 
Content 1 and 1) were 

Page 43 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

independent risk factors 
for high risk of burnout. 
Independent risk factors 
for burnout syndrome 
were hospital-based 
private practice (OR, 
1.88; 95% CI, 1.21 to 
2.93; P = 0.005; private 
practice outpatient 
based), staffing 
shortages (OR, 1.61; 
95% CI, 1.32 to 1.96; P 
< 0.001), perceived low 
support in work-life (a lot 
or a great deal; not at all 
or a little: OR, 10.0; 95% 
CI, 5.4 to 18.3; P < 
0.001; a moderate 
amount: OR, 3.63; 95% 
CI, 1.96 to 6.7; P < 
0.001), perceived low 
support at home (a lot or 
a great deal; not at all or 
a little: OR, 2.13; 95% 
CI, 1.69 to 2.69; P < 
0.001; a moderate 
amount: OR, 1.55; 95% 
CI, 1.22 to 1.97; P < 
0.001), not having 
someone to talk to about 
concerns at work (OR, 
1.66; 95% CI, 1.26 to 
2.37; P < 0.001), and 
age under 50 yr (OR, 
1.94; 95% CI, 1.59 to 
2.37; P < 0.001; fig. 3, 
Supplemental Digital 
Content 1 and 2). 

Aggarwal, 20152  

Concurrent 

Radiation 
oncology 
programs 

Physicians 

Directors of residency 
programs in radiation 
oncology 

Number of participants 
recruited: 88 

Multivariate Chi-square 
test, Fisher exact test, t 
test, Pearson 
correlation, univariate 
logistic regression, 

Demographic variables 
(age, race, primary 
role, number of 
program residents and 
faculty, associate 
program director 
support, number of 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. High 
burnout was defined as 

Job satisfaction was 
significantly correlated 
with burnout. Not having 
been a radiation 
oncology residency 
program director at 
another institution was 
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Number of participants 
evaluated: 47 

multivariate logistic 
regression 

Demographic variables 
(age, race, primary 
role, number of 
program residents and 
faculty, associate 
program director 
support, number of 
years on faculty 
previously, rank at 
academic institution, 
formal training for 
program director 
position and dealing 
with resident problems) 

years on faculty 
previously, rank at 
academic institution, 
formal training for 
program director 
position and dealing 
with resident 
problems); motivation 
for position of program 
director (including how 
the position impacts 
their career path, 
program outlook, and 
department chair and 
faculty support for 
residency program); job 
satisfaction (currently, 
1 year ago) and plans 
(estimated number of 
further years planned 
for serving as program 
director, likelihood of 
stepping down in the 
coming 1 to 2 years), 
self-efficacy (based on 
job effectiveness, 
professional control 
and efficacy regarding 
time management), 
and support (from 
spouse or significant 
other); professional 
stressors (impact of the 
10 stressors of clinical 
performance of 
resident, budget, lack 
of support for 
chairperson, adequate 
teaching by faculty, 
meeting requirements 
of Graduate Medical 
Education and 
Residency Review 
Committee of the 
Accreditation Council 

combined high emotional 
exhaustion, high 
depersonalization, and 
low personal 
accomplishment; low 
burnout was defined as 
combined low emotional 
exhaustion, low 
depersonalization, and 
hight personal 
accomplishment; and 
moderate burnout was 
defined as everything 
else besides high and low 
burnout, with high, 
medium, and low burnout 
corresponding to those 
scoring in the highest 
third, middle third, and 
lowest third of the 
normative description, 
respectively. 

significantly correlated 
with burnout (OR = 15.6) 
in univariate analysis. 
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for Graduate Medical 
Education), program 
director responsibilities 
(portion of time spent 
on teaching, caring for 
patients, doing 
research, carrying out 
administrative duties) 
and salary support 
(stipend compensation) 

Ahmed, 20203  

Concurrent 

Hematology and 
medical oncology 
programs of the 
Accreditation 
Council for 
Graduate Medical 
Education 

Physicians 

Medical oncology fellows 

Number of participants 
recruited: 1,674 

Number of participants 
evaluated: 261 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, 
gender, relationship or 
family status, 
educational debt level, 
highest education level 
of parents, household 
income in childhood), 
program variables 
(perceived adequacy of 
support staff, work-life 
integration, residency 
program satisfaction, 
on-call duties, average 
weekly hours worked) 

Burnout was measured 
with the MBI and (for the 
multivariable analysis) 
defined as high emotional 
exhaustion (score above 
26) in combination with 
either high 
depersonalization (score 
above 9) or low personal 
accomplishment (score 
below 34). 

Having a mother who 
graduated from college 
(OR = 0.27), perceiving 
adequate work-life 
balance (OR = 0.22), 
feeling that faculty cared 
about the respondent’s 
educational success 
(OR = 0.16), and being 
in the last year of 
training (OR = 0.45)were 
negatively associated 
with burnout. Having a 
debt of $150,000 or 
more (OR = 2.14) was 
positively correlated with 
burnout. 

Allegra, 20054  

Concurrent 

Network for 
Medical 
Communication 
and Research 

Physicians 

Oncology physicians 

Number of participants 
recruited: 7,715 

Number of participants 
evaluated: 1,464 

Multivariate 
Jonckheere-Terpstra 
trend test, Fisher's 
exact test, chi-square 
test, stepwise 
multivariate logistic 
regression 

Location of practice 
and subspectialty were 
not statistically 
significant in univariate 
analysis, and 
percentage of time 
devoted to research 
was not statistically 
significant in 
multivariate analysis. 

Colleagues with 
burnout, hours per 
week spent on patient-
related activities, when 
completed oncology 
training, number of 
educational meetings 
attended in past year, 
number of non-
weekend personal days 
taken in past year, 
percentage of time 
devoted to 
administrative 
activities, description of 
practice, number of 
patients seen per 
week, percentage of 

Burnout was measured 
as self-reported feelings 
of personal burnout and 
perceptions of physician 
burnout within the 
oncology community. 

The highest-ranked 
causes for their feelings 
ofburnout included 
overwork, lack of time 
away from the office,and 
reimbursement 
concerns. The top 
remedies for 
burnoutwere felt to be 
fewer patients, more 
time away from the 
office,and increased 
attendance at medical 
meetings. The 
multivariateanalyses 
demonstrated highly 
significant associations 
betweenburnout and 
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time devoted to 
teaching activities, 
percentage of time 
devoted to patient care 
activities, number of 
hours spent keeping up 
with educational needs 
per week, location of 
practice, percentage of 
time devoted to clinical 
(except patient care) or 
laboratory research, 
number of physicians in 
practice, definition of 
specialty 

hours spent on patient 
care, personal time off, 
andnumber of 
educational meetings 
attended. 

Anandarajah, 
20185  

Concurrent 

Large academic 
center 

Mixture of physicians, PA's, 
NP's 

Physicians and advanced 
practice providers from 
medicine, neurology, and 
psychiatry departments 

Number of participants 
recruited: 528 

Number of participants 
evaluated: 444 

Multivariate Analysis of 
variance,  general 
linear models, 
qualitative theme 
coding 

Controlled variables 
unclear 

Gender, years after 
training, practice 
characteristics (patient 
care, research, 
education, 
administration), full-
time or part-time 
employment, likelihood 
of recommending to 
others the practice of 
medicine, type of 
rewarding work, morale 
level, top 2 factors 
making professional 
work difficult, top 2 
factors sustaining 
sense of meaning in 
professional work, 
practical solutions to 
improve workplace 
setting, themes (lack of 
support, demanding 
workload,  
documentation, lack of 
respect, strong tone, 
work-life balance) 

Burnout was measured 
with a 2-question version 
of the MBI for burnout 
and callousness. Burnout 
risk was defined as high 
for having burnout 
symptoms once or more 
a week, average for once 
or a few times a month, 
and low for never or a few 
times a year. 

Advanced practice 
providers had higher 
burnout (51.6%) than 
physicians (41.6%). 
More females (49%) 
reported being burnout 
than males (40%). 
Burnout increased over 
the first 10 years of 
work, from 37.5% in the 
first 2 years to 53.5% in 
the next 3 years, to 55% 
over 6 to 10 years. The 
percentage of providers 
with burnout decreased 
after 10 years of 
university employment 
and was slowest for 
those at the institution 
for 31 years or longer 
(32%). Similarly, burnout 
rates were highest in 6 
to 10 years after training 
(54%) and lowest after 
31 years of experience 
(33%). Burnout rates 
were significantly higher 
for those who spent over 
80% of their time on 
patient care. The 
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themes of lack of 
support, lack of respect, 
and work-life balance 
problems were 
significantly associated 
with burnout risk. 

Apaydin, 20216  

Concurrent 

Across the US 

Mixture of physicians, PA's, 
NP's 

All Veterans Affairs primary 
care providers 

Number of participants 
recruited: Not stated 
(estimate 11,866 to 11,873) 

Number of participants 
evaluated: 1,543 (1,056 
physicians, 397 nurse 
practitioners, 89 physician 
assistants, 1 declined to 
state profession)) 

Multivariate  

Provider and facility 
characteristics of 
provider gender, age, 
race, ethnicity, 
supervisor status, 
PACT team tenure, VA 
tenure, PACT team 
type (e.g., general, 
women’s health, etc.), 
time spent in daily 
huddles, agreement on 
receipt of adequate 
education and training 
for scope of practice, 
PACT team staffing 
level (full staffing vs. 
less than full staffing), 
loss of PACT team 
staff (any 
in the past 12 months), 
facility type (VA 
Medical Center 
vs. Community-Based 
Outpatient Clinic), 
primary care 
provider-to-staff ratio, 
and observed-to-
expected panel 
size ratio (i.e., actual 
panel size divided by 
VA-recommended 
panel size) 

Challenges with care 
coordination (fielding 
calls or requests from 
patients unable to 
reach their Community 
Care provider, fielding 
calls or requests from 
patients trying to 
schedule routine tests 
with Community Care 
providers in a timely 
fashion, managing care 
of patients with new 
prescriptions from 
Community Care 
providers for VA 
pharmacy to fill, 
managing care of 
patients who reduced 
or eliminated opioid 
use but with new 
prescriptions from 
Community Care 
providers, getting 
outside tests and 
medical records 
performed by 
Community Care 
providers)  (measured 
with 5 questions on a 
5-point scale and 
converted to a binary 
outcome) 

Overall burnout level was 
measured by a single-
item question on a 5-point 
scale (no symptoms, 
occasional stress but not 
feeling burned out, 
definitely burning out and 
have one or more burnout 
symptoms, burnout 
symptoms will not go 
away, feeling completely 
burned out), burnout 
symptom frequency was 
rated on a 7-point scale 
(never, at most a few 
times a year, at most 
once a month, a few 
times a month, once a 
week, a few times a 
week, daily), and both 
were converted to a 
binary variable 

Moderate-to-extreme 
challenges obtaining 
outside tests and 
medical records from 
Community Care 
providers (OR]1.40, 95 
% CI 1.03 to 1.92; Table 
3) or managing patients 
with new prescriptions 
from Community Care 
providers (OR 1.83, 95 
% CI 1.34 to 2.51) were 
significantly associated 
with burnout overall. 
Moderate-to-extreme 
challenges managing 
patients with new 
prescriptions from 
Community Care 
providers (OR 1.57, 95 
% CI 1.14 to 2.15) were 
also significantly 
associated with having 
burnout at least once a 
week. More than 
average challenges with 
care coordination tasks 
overall (as measured by 
factor variable) were 
significantly related to 
overall burnout (OR 
2.04, 95 % CI 1.58 to 
2.63) and burnout 
symptoms occurring at 
least once a week (OR 
1.80, 95 % CI 1.38 to 
2.35) 

Attenello, 20187  Physicians Multivariate 
Multivariate logistic 

Demographic 
information (age, 

Burnout was measured 
with a modified version of 

Inadequate operating 
room exposure (OR = 
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Concurrent 

American 
Association of 
Neurological 
Surgeons 

Residents with information in 
the database of the 
American Association of 
Neurological Surgeons 

Number of participants 
recruited: 1,643 

Number of participants 
evaluated: 346 

regression in forward 
stepwise manner 

Demographic 
information (age, 
gender, relationship 
status, children, 
number of children, 
postgraduate year, 
program location) 

gender, relationship 
status, children, 
number of children, 
postgraduate year, 
program location), 
general perceptions of 
career (satisfaction with 
career as 
neurosurgeon, 
satisfaction with 
academic productivity, 
satisfaction with work-
life balance, adequate 
time for personal 
growth/development, 
spouse understanding 
of work hours, affected 
by control over one’s 
schedule, would 
choose neurosurgery 
again, would choose 
their residency program 
again, would 
recommend 
neurosurgery to a 
prospective applicant, 
has seriously thought 
of quitting, concerned 
about health care 
reform and future of 
medicine), historical 
factors (completed 
subinternship in one's 
program, adequate 
perception of field 
before applying, spent 
time away from 
education before 
training), program 
factors (position of 
program on original 
rank list, size of 
resident complement, 
social atmosphere, 
leadership changes, 

the burnout survey for 
attending neurosurgeons 
created by McAbee et al. 
Burnout was defined as 
high emotional 
exhaustion (score of 27 
or higher) and/or 
depersonalization (score 
of 10 or higher). 

7.57), hostile faculty (OR 
4.07), and social 
stressors outside work 
(OR = 4.52), and 
meaningful mentorship 
(OR = 0.338) were 
significantly associated 
with burnout in 
multivariate regression. 
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proximity of training 
program to immediate 
family), mentorship 
factors (any perceived 
benefit of mentorship 
relationship, as both 
mentee and mentor), 
other training factors 
(any other aspects of 
training associated with 
worse or better training 
experience), personal 
and professional 
stressors (affected in 
past 12-24 months) 

Baer, 20178  

Concurrent 

New England 
Pediatric 
Residency 
Consortium 

Physicians 

Pediatric interns and 
residents from 11 New 
England Pediatric Residency 
Consortium programs who 
were not in a combined-
specialty program 

Number of participants 
recruited: 486 

Number of participants 
evaluated: 258 

Multivariate Chi-square 
tests and logistic 
regression with some 
variables controlled 

Age, gender, and race 
were controlled for in 
the logistic regression 
of burnout and patient 
care attitude and 
behavior. 

Demographic variables 
(gender, race, ethnicity, 
marital status, parental 
status), residency 
factors (training year, 
program size, program 
location, average hours 
worked last week, 
rotation schedule, total 
sleep hours in past 
week, perceived sleep 
deprivation, as well as 
relationship status, 
living situation, 
children, distance from 
nearest family member, 
income, debt burden, 
and - for logistic 
regression - patient 
care attitude and 
behavior 

Burnout was measured 
as 2 components adapted 
from the MBI, namely, 
emotional exhaustion and 
depersonalization. 
Burnout was defined as 
an affirmative answer, at 
least weekly, to the 
emotional exhaustion 
question or the 
depersonalization 
question on a 7-point 
Likert scale. 

Younger residents (26 to 
29 years old) were 
marginally less likely to 
have burnout than older 
residents (above 30 
years old). Sleep 
deprivation was 
significantly associated 
with significantly greater 
burnout. Burnout and 
sleep deprivation were 
both associated with 
poor-quality patient care, 
with no significant 
interaction between 
burnout and sleep 
deprivation. In adjusted 
analyses, burnout was 
associated with 
significantly higher rates 
of suboptimal patient 
attitudes and behaviors 
in 5 of the 7 items 
asked. 

Balch, 20119  

Concurrent 

American College 
of Surgeons 

Physicians 

American College of 
Surgeons member surgeons 
with email address on file 

Multivariate High job 
stress and working 
more hours per week 
were associated with 
high burnout. 

Demographic variables 
(age, marital status, 
profession of spouse or 
partner, having 
children, children's 
age), subspecialty, 

Burnout was measured 
with the 3 MBI 
components of emotional 
exhaustion, 
depersonalization, and 
low personal 

Burnout was lower 
among surgical 
oncologists (36.1%) than 
among other surgeons 
(39.8%). For both 
burnout and depression, 

Page 50 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 536 

Demographic variables 
(age, marital status, 
profession of spouse 
or partner, having 
children, children's 
age), subspecialty, 
years in practice, 
weekly hours worked, 
weekly operating room 
work hours, weekly 
night calls, practice 
setting, academic rank, 
main method of 
compensation, 
percentage time spent 
on non-patient care 
activities,  slowdown of 
career advancement 
by committing to 
raising children, who 
cares for youngest 
child if ill or not in 
school, work-home 
conflict in past 3 
weeks, how conflict 
was resolved, career 
conflict with partner or 
spouse, how career 
conflict was resolved, 
depression were 
variables used in 
backward and forward 
elimination multivariate 
logistic regression. 

years in practice, 
weekly hours worked, 
weekly operating room 
work hours, weekly 
night calls, practice 
setting, academic rank, 
main method of 
compensation, 
percentage time spent 
on non-patient care 
activities,  slowdown of 
career advancement by 
committing to raising 
children, who cares for 
youngest child if ill or 
not in school, work-
home conflict in past 3 
weeks, how conflict 
was resolved, career 
conflict with partner or 
spouse, how career 
conflict was resolved, 
depression 

accomplishment. Burnout 
was defined with high 
depersonalization and/or 
high emotional 
exhaustion as being at 
least one manifestation of 
professional burnout. 

surgical oncology 
ranked in the lower third 
of the 14 surgical 
subspecalties. 

Blechter, 201810  

Concurrent 

HealthyHearts 
NYC and a 
network managed 
by the Primary 
Care Information 
Project of the New 
York City 
Department of 

Physicians,Physician 
assistants,Nurse 
practitioners 

Providers in 174 small 
independent primary care 
practices participating in 
HealthyHearts NYC, which 
are members in a network 
managed by the Primary 
Care Information Project of 

Multivariate  

NA 

Practice 
characteristics, number 
of providers, medically 
underserved area 
designation, patient-
centered medical home 
status, Change 
Process Capability 
Questionnaire 
(measure of strategies 
for quality 

Provider burnout was 
assessed with a single 
item measure that has 
been validated against 
the Maslach Burnout 
Inventory: “Using your 
own definition of burnout, 
please indicate which of 
the following statements 
best describes how you 
feel about your situation 

Adaptive reserve was 
negatively associated 
with burnout (odds ratio 
0.12; 95% CI 0.02–0.85; 
P = 0.034) and other 
variables were not 
associated with burnout 
in bivariate analysis. 
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Health and Mental 
Hygiene 

the New York City 
Department of Health and 
Mental Hygiene 

Number of participants 
recruited:  

Number of participants 
evaluated: 235; 204 
physicians, 31 nurse 
practitioners/physician's 
assistants 

improvement), patient 
panel size, patient 
race/ethnicity 
(percentage of non-
Hispanic white 
patients), adaptive 
reserve, provider 
characteristics, working 
hours per week, years 
in practice 

at work?”13 Answer 
options included: “I enjoy 
my work. I have no 
symptoms of burnout,” 
“Occasionally I am under 
stress, and I do not al 
ways have as much 
energy as I once did, but I 
do not feel burned out,” “I 
am definitely burning out 
and have 1 or more 
symptoms of burnout, 
such as 
physical and emotional 
exhaustion,” “The symp 
toms of burnout that I am 
experiencing will not go 
away. I think about 
frustrations at work a lot,” 
and “I feel completely 
burned out and often 
wonder if I can go on 
practicing. I am at the 
point where I may need 
some changes.” 
Consistent with previous 
studies14, respondents 
were categorized as 
burned out if they 
checked 1 of the last 3 
options. 

Block, 201311  

Concurrent 

Three hospitals in 
Baltimore 

Physicians 

First-year internal medicine 
residents 

Number of participants 
recruited: 76 

Number of participants 
evaluated: 55 

Multivariate chi-square 
tests, vibariate and 
multivariable linear 
regression, Kendall's 
tau b analysis 

Age, gender, residency 
type 

Resident schedule was 
measured by previous 
week's number of work 
hours, previous 
month's number of 
days off, leaving on 
time, overnight call 
rotation (working a 24-
hour shift or longer at 
least every 4 days in a 
rotation), and 
adherence to 
Accreditation Council 
for Graduate Medical 

Burnout was measured 
with a 6-item modified 
version of the MBI 
questionnaire with total 
score ranging from 6 to 
30. Scores from 13 to 17 
indicated burnout and 
scores above 17 
indicated high burnout. 

Overnight call rotation 
significantly predicted 
higher burnout, 
controlling for age, 
gender, and residency 
type. 
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Education rules 
(leaving within 30 hours 
every time in the 
previous rotation 
including overnight call, 
working no more than 
80 hours in the 
previous week, and 
having 4 days or more 
off in the previous 
month). 

Braun, 201712  

Prospective 

Virginia 
Commonwealth 
University 

Physicians 

Internal medicine residents 

Number of participants 
recruited: 129 

Number of participants 
evaluated: 38 

Multivariate Chi-square 
tests, skewness and 
kurtosis tests, 
Mahalanobis distance 
tests, residual plot 
tests, Hosmer and 
Lemeshow test, 
hierarchical logistic 
regression 

Gender, stress at 
baseline level, 
depression at baseline 
level 

Mindfulness as 
measured with the 
short-form Five Facet 
Mindfulness 
Questionnaire (for 
mindfulness in 
observing, describing, 
acting with awareness, 
being nonjudgmental of 
inner experience, and 
being non-reactive to 
inner experience) 

Burnout was measured 
as the 3 subscales of the 
MBI - emotional 
exhaustion, 
depersonalization, lack of 
personal  
accomplishment. Criteria 
for burnout consist of high 
emotional exhaustion 
(score of 27 or above) or 
high depersonalization 
(score of 10 or above) at 
any of the 3 time points 
2.5 months apart when 
burnout was measured. 

Of the mindfulness 
traits, acting with 
awareness significantly 
predicted burnout, and 
lower dispositional 
mindfulness increased 
the probability of 
meeting burnout criteria. 
Of the internal medicine 
resident milestones, 
below-average 
performance in patient 
management with 
progressive 
responsibility and 
independence 
significantly predicted 
burnout while above-
average performance in 
accepting responsibility 
and following through on 
tasks and in effectively 
transitioning patients in 
health delivery systems 
significantly predicted 
burnout. 

Brown, 202113  

Concurrent 

American 
Association for the 
Surgery of Trauma 

Physicians 

Trauma surgeon members 
of the American Association 
for the Surgery of Trauma 

Number of participants 
recruited: 1,383 

Multivariate  

Some personal 
variables (awake hours 
at home, leave work 
early for personal time, 
have hobbies, 
participate in hobbies, 

Personal variables 
(awake hours at home, 
come into work late for 
personal time, leave 
work early for personal 
time, have hobbies, 
participate in hobbies, 
get enough exercise, 

Surgeon burnout was the 
secondary outcome, and 
satisfaction with work-life 
balance was the first 
outcome. 

Midcareer status (2.1 
[1.1–4.2], p = 0.03), 
spending more hours at 
work (2.4 [1.2–4.9], p = 
0.02), having fewer 
awake hours at home 
(3.3 [1.3–8.3], p = 
0.009), feeling there is a 

Page 53 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

Number of participants 
evaluated: 291 

get enough exercise, 
have healthy diet, 
hours of sleep per 
night, emotionally 
supported at home, 
vacation weeks taken 
off, personal 
satisfaction), some 
work variables 
(practice type, years in 
practice, work hours 
per week, enjoyment of 
job, enjoyment of 
colleagues, belief in a 
better job, perceived 
fair compensation, 
declining work-related 
tasks, ability to 
delegate work-related 
tasks, meeting work 
deadlines, consider 
oneself a 
procrastinator, take 
trauma calls, work 
responsibilities after 
call, leave work after 
call shift, work travel, 
emotionally supported 
at work, professional 
satisfaction) 

have healthy diet, drink 
alcohol, consume 
tobacco, hours of sleep 
per night, emotionally 
supported at home, 
marital status, have 
children, vacation 
weeks allotted, 
vacation weeks taken 
off, personal 
satisfaction), work 
variables (practice 
type, years in practice, 
work hours per week, 
enjoyment of job, 
enjoyment of 
colleagues, most/least 
enjoyable aspects of 
job, belief in a better 
job, perceived fair 
compensation, 
declining work-related 
tasks, ability to 
delegate work-related 
tasks, meeting work 
deadlines, considering 
oneself a 
procrastinator, taking 
trauma calls, work 
responsibilities after 
call, leaving work after 
call shift, work-related 
travel, emotional 
support at work, 
professional 
satisfaction) 

better job (2.4 [1.2–4.8], 
p = 0.02), and self-
identification as a 
procrastinator (2.4 [1.3–
4.5], p = 0.005) were 
independently 
significantly associated 
with burnout. 

Busis, 201714  

LaFaver, 201815 

Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurology physicians and 
trainees with membership in 
the American Academy of 
Neurology 

Number of participants 
recruited: 4,127 

Multivariate Chi-square 
test, Kruskal-Wallis 
test, multivariable 
logistic regression 

Age, sex, geographical 
region, primary work 
setting, years in 

Career satisfaction (for 
career choice and 
specialty choice), 
meaning in work as 
measured with 
Empowerment at Work, 
satisfaction with career 
as measured with 
Physician Job 

Burnout was measured 
with the MBI as the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. High 
emotional exhaustion 
(score of at least 27), 

Clinical practice 
neurologists reported 
higher burnout, from 
higher emotional 
exhaustion and higher 
personalization, than 
academic practice 
neurologists. For 
academic practice 
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Number of participants 
evaluated: 1,671 

practice, employment 
status (?) 

Satisfaction, 
reasonable clerical task 
workload, job 
autonomy, 
meaningfulness in 
work, effective support 
staff, weekly hours 
worked, subspecialty in 
epilepsy as compared 
to general neurology, 
practice in sleep 
medicine, percentage 
of time in clinical 
practice, weekly 
number of on-call 
nights, weekly number 
of outpatients seen, 
age of neurologist 

high depersonalization 
(score of at least 10), or 
low personal 
accomplishment (score of 
at least 33) indicated high 
burnout in that dimension. 

neurologists, weekly 
numbers of work hours 
and percentage of 
clinical time were 
significantly associated 
with higher burnout 
while job autonomy was 
significantly associated 
with lower burnout. For 
clinical practice 
neurologists , number of 
outpatients seen was 
significantly associated 
with greater burnout 
while job autonomy, 
meaning in work, 
reasonable clerical 
workload, effective 
support staff,  and 
subspecialty in epilepsy 
as compared to general 
neurology were 
significantly associated 
with lower burnout. 
Additionally, number of 
on-call nights was also 
significantly associated 
with higher burnout 
while older neurologist 
age was significantly 
associated with lower 
burnout. 

Campbell, 201016  

Prospective 

University of 
Colorado 

Physicians 

Internal medicine residents 
at the Denver Health 
Science Center of the 
University of Colorado 

Number of participants 
recruited: 179 

Number of participants 
evaluated: 86 

Multivariate Chi-square 
test, Cochran Q test, 
repeated-measures 
analysis of variance, 
logistic stepwise 
regression 

Age, primary care track 
at postrgraduate year 
3, being on-call, and 
hours worked per week 
were not statistically 
significant in bivariate 

Age, gender, primary 
care track at 
postrgraduate year 3, 
being on-call, 
depression (measured 
at internship with a 
positive depression 
screen based on the 
depression section of 
the Primary Care 
Evaluation of Mental 
Disorders Patient 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or above) or high 
depersonalization (score 
of 10 or above). 
Persistent burnout was 
defined as burnout across 
all 3 years of residency 
training. 

Gender significantly 
predicted persistent 
burnout, with men 
constituting 64% of 
persistently burned-out 
residents and women 
constituting 61% of 
occasionally burned-out 
and never burned-out 
residents, with an odds 
ratio of 3.31 for men. 
Depression also 
significantly predicted 
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analysis and were thus 
excluded from logistic 
regression. 

Health Questionnaire), 
hours worked per week 

burnout (OR = 4.40 for 
persistent burnout), and 
persistently burned-out 
residents had 
statistically significant 
more depression than 
other residents, with 
69% of burned-out 
residents testing positive 
for depression and 36% 
of residents who were 
not persistently burned-
out testing positive for 
depression. 

Chia, 202117  

Concurrent 

Accredited 
vascular surgery 
training programs 

Physicians 

Clinically active residents 
and fellows enrolled in 
accredited vascular surgery 
training programs 

Number of participants 
recruited: 564 

Number of participants 
evaluated: 475 

Multivariate  

Demographic 
variables, 
mistreatment, duty-
hour violations, 
institution 

Duty-hour violations 
(months in past 
academic year that 
violated 80-hour weekly 
maximum averaged 
over 4-week period), 
thoughts of attrition, 
having considered a 
career change to a 
specialty different from 
vascular surgery or 
thoughts of taking their 
life in past 12 months, 
mistreatment 
(discrimination by 
gender discrimination, 
discrimination by race, 
discrimination by past 
or present or expected 
pregnancy status or 
childcare needs, 
verbal/emotional abuse 
or bullying, or sexual 
harassment) 

Burnout was measured 
with a 6-item abbreviated 
MBI and defined as 
reporting symptoms of 
emotional exhaustion or 
depersonalization at least 
once a week. 

Females (OR, 0.49; 95% 
CI, 0.28-0.86) (Table III) 
and "other" 
race/ethnicity (OR, 0.33; 
95% CI, 0.14-0.78) had 
lower odds of burnout, 
adjusting for 
demographics, 
mistreatment, and duty-
hour violations. 
Mistreatment at least 
once a month was 
associated with higher 
odds of burnout (OR, 
3.09; 95% CI, 1.78-
5.39). More months in 
violation of duty-hour 
restrictions was 
associated with higher 
odds of burnout, from 1 
to 2 months (OR, 2.09; 
95% CI, 1.17-3.73) to 3 
or more months (OR, 
3.95; 95% CI, 2.24-
6.97). 

Civantos, 202018  

Concurrent 

Allopathic 
academic 
programs 

Physicians 

Resident and attending 
physicians in otolaryngology 
at all 109 allopathic 

Multivariate  

Not stated 

Demographic variables 
(sex, age, physician 
type, geographic 
location), surge status 
(based on reaching 
date of state projected 

Burnout was measured 
with the single-item Mini-
Z Burnout Assessment, 
and burnout was defined 
as a score of 3 or above. 
Other outcomes were 

Attending physicians 
had lower odds of 
burnout than resident 
physicians (OR 0.28, CI 
[0.11-0.68]; P = .005). 
Female physicians had 
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academic programs in the 
US 

Number of participants 
recruited: 4,463 (1,614 
residents, 2,849 fellows and 
attending physicians) 

Number of participants 
evaluated: 349 (165 
residents, 184 attending 
physicians) 

peak resource 
utilization from Institute 
of Health Metrics and 
Evaluation's COVID-19 
Projections), number of 
COVID-19 positive 
cases (based on 
COVID Tracking 
Project) 

anxiety, distress, 
depression. 

higher odds of burnout 
than male physicians 
(OR 1.93, CI [1.12.-
3.32]; P = .018) (Table 
6). 

Coleman, 202119  

Concurrent 

American College 
of Surgeons, 
specifically the 
Resident and 
Associate Society 
and the Young 
Fellow Association 

Physicians 

Clinically active residents in 
general surgery on the 
listervs of the Resident and 
Associate Society and the 
Young Fellow Association 

Number of participants 
recruited: 8,129 

Number of participants 
evaluated: 6,956 

Multivariate  

Type of membership in 
American College of 
Surgeons, age, 
gender, race, marital 
status, reduction in 
elective surgery 
because of COVID-19 
pandemic, cared for a 
COVID-19 positive 
patient, operated or 
performed an 
intervention procedure 
on a COVID-19 
positive patient, 
greatest concern 
during COVID-19 
pandemic, program 
instituted formal 
mechanisms for 
resident wellness 
support and resilience 
promotion, used 
wellness programs 
from American College 
of Surgeons and other 
professional societies, 
perceived adequate 
access to PPE, 
program asked you to 
bring your own PPE 

Resident and program 
characteristics (age, 
sex, race, LGBTQ+, 
marital status, children, 
region, institutional 
affiliation, program 
size, trauma center 
level, program 
specialty), effects of 
pandemic (clinical, 
education, personal; 
Table 2) 

Burnout was measured 
with a modified and 
abbreviated version of the 
MBI Human Services 
Survey for Medical 
Personnel, and burnout 
was defined as reporting 
either emotional 
exhaustion or 
depersonalization 
symptoms at least once a 
week 

Hispanic (aOR 0.64, 
95% CI 0.50–0.81; P < 
0.001] and Asian (aOR 
0.68, 95% CI 0.57–0.83; 
P <0.001) residents had 
lower burnout odds. 
Poor performance on 
each learning 
environment domain 
was associated with 
higher burnout odds. 
Dissatisfaction with 
workload and job 
demands (aOR 1.60, 
95% CI 1.31–1.94), 
efficiency and resources 
(aOR 1.74; 95% CI 
1.49–2.03), social 
support and community 
(aOR 1.37, 95% CI 
1.15–1.64), 
organizational culture 
and values (aOR 1.64; 
95% CI 1.39–1.93), 
meaning in work (aOR 
1.87; 95% CI 1.56–
2.25), and workplace 
mistreatment (aOR 2.49; 
95% CI 2.13–2.90; 
Table 3) were 
associated with higher 
likelihood of burnout. 

Coleman, 202120  Physicians Multivariate  Personal and practice 
characteristics (age, 

Burnout was measured 
with 2 of the 3 MBI scales 

Age, work-related 
physical pain (score of 4 
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Concurrent 

Society for 
Vascular Surgery 

Active members of Society 
for Vascular Surgery 

Number of participants 
recruited: 2,905 

Number of participants 
evaluated: 960 

Clinical work hours, on-
call frequency, 
EMR/documentation 
requirements, 
administrative/scholarly 
work hours at home 
outside of clinical 
hours, private practice 
setting, age, recent 
conflict of work and 
personal 
responsibilities, 
concern about having 
made a major medical 
error in last 3 months, 
work unit safety grade, 
physical pain 

sex, relationship status, 
children, age of 
youngest children, 
practice setting, years 
in practice, clinical 
hours worked in a 
typical week, nights on 
call in a typical week, 
hours spent in a typical 
week on EMR at home 
outside of clinical 
hours, hours in a 
typical week spent on 
administrative/scholarly 
work at home outside 
of clinical hours); work 
schedule leaves 
enough time for 
personal/family life, had 
a conflict between work 
and personal 
responsibilities in last 3 
weeks, how most 
recent conflict was 
resolved, concern 
about having made a 
major medical error in 
last 3 months, patient 
safety overall grade in 
work area where 
majority of time is 
spent, went through a 
medical malpractice 
suite in last 2 years, 
rating of worse work-
related pain or 
discomfort in past 7 
workdays 

and having at least one 
manifestation of burnout 
was defined as a high 
score for emotional 
exhaustion (27 or higher) 
and/or depersonalization 
(10 or greater). Other 
outcomes were 
depression and suicidal 
ideation. 

or higher), conflict of 
work and personal 
responsibilities, and 
work unit safety grade 
were significant 
independent risk factors 
for burnout (Table III). 

Creager, 201921  

Concurrent 

2017 American 
Board of Family 
Medicine 
certification 

Physicians 

Practicing physicians 
seeking to continue board 
certification in family 
medicine 

Multivariate  

Personal 
characteristics, 
practice organization 
characteristics, 
practice environment 

Personal 
characteristics (age, 
gender, allopathic 
versus osteopathic 
training, international 
medical graduate 
status, core faculty 

Burnout was measured 
with an American Board 
of Family Medicine 2-item 
questionnaire for 
emotional exhaustion and 
depersonalization, which 
highly correlated with the 

Being 60 years or age or 
older (OR =   0.54; 95% 
CI, 0.37-0.78), being 
satisfied with hours 
worked (OR = 0.73; 95% 
CI, 0.55-0.97), having 
good control over 
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examination 
registration 

Number of participants 
recruited: 1,510 

Number of participants 
evaluated: 1,437 

characteristics (refer to 
Predictor variables 
above for details) 

membership in medical 
school or residency), 
practice organization 
characteristics (practice 
type (solo private 
practice, group private 
practice, federally 
qualified health center, 
other public, hospital-
owned, academic 
health center, health 
maintenance 
organization, federal, 
miscellaneous), 
practice ownership 
(self-employed, sole 
owner, partial owner, 
no ownership)), 
practice environment 
characteristics (having 
vulnerable patients, 
feeling great job stress, 
workload control, 
enough time for 
documentation, primary 
work area atmosphere, 
alignment of 
professional values 
with department 
leaders, efficient care 
teamwork, time spent 
on EHR at home, 
satisfaction with hours 
worked) 

MBI. Burnout was defined 
as the presence at least 
once a week of either 
feeling burned out from 
work or having become 
more callous to people 
since taking the job. 

workload (OR = 0.58; 
95% CI, 0.43-0.80), 
having good alignment 
of values with 
department leaders (OR 
= 0.48; 95% CI, 0.36-
0.62), and having 
enough time for 
documentation  (OR = 
0.64;  95% CI, 0.47-
0.86) were significantly 
associated with less 
burnout. Experiencing 
high professional stress 
was associated with 
significantly greater 
burnout (OR = 3.95; 
95% CI, 3.02-5.16). 

Cull, 201922  

Prospective 

American 
Academy of 
Pediatrics 
database 

Physicians 

Pediatricians who had 
participated in the American 
Academy of Pediatrics Life 
and Career Experiences 
Study 

Number of participants 
recruited: 1,940 (2012) to 
2,122 (2016) 

Multivariate Mixed 
effects logistic 
regression over time, 
McNemar's tests, chi-
square tests, t-tests 

Demographic 
characteristics (gender, 
cohort, medical school 
location, subspecialty 
or no subspecialty) 

Flexibility, busyness, 
change in jobs, time 
spent with patients, 
autonomy at work, 
increased sleep, 
support from 
colleagues,  increased 
exercise, decreased 
work hours, moved to 
new area 

Burnout was measured 
with a single item for 
experiencing burnout at 
work and, for a cross-
check subsample of 397 
individuals, with the MBI 
for the 3 dimensions of 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 

Burnout increased up to 
35% in 2015 and 2016. 
Greater flexibility in work 
schedule (aOR = 0.28, 
95% CI = 0.22−0.35), 
less work busyness 
(aOR = 0.28, 95% CI = 
0.22−0.36), and job 
change (aOR = 0.48, 
95% CI = 0.36−0.65) 
were most significantly 
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Number of participants 
evaluated: 1,804 

was used to create a 
cumulative variable for 
strong agreement or 
agreement with 
experiencing burnout at 
any time point. 

associated with reduced 
burnout. Among the life 
changes, increased 
sleep (aOR, 0.62; 95% 
CI, 0.48−0.80), 
increased exercise (aOR 
= 0.70; 95% CI, 
0.54−0.89), and 
becoming pregnant or 
having a baby (aOR, 
0.68; 95% CI, 
0.53−0.88) were 
associated with reduced 
burnout, whereas 
experiencing the death 
of a family member or 
close friend (aOR, 1.37; 
95% CI, 1.06−01.79) 
was associated with 
increased burnout. 

Cydulka, 200823  

Prospective 

American Board of 
Emergency 
Medicine 
Longitudinal Study  
of Emergency 
Physicians 

Physicians 

Emergency medicine 
physicians 

Number of participants 
recruited: 1,008 

Number of participants 
evaluated: 740 

Multivariate  

Controlled variables 
unclear 

Career leadership, 
issues considered 
serious in day-to-day 
work (sufficient 
knowledge, energy 
level required for work, 
fatigue, sufficient time 
for personal life; patient 
acuity level, shift 
length, number of night 
shifts, opportunities to 
go to conferences, 
colleagues), work 
conditions/opportunities 
believed to exist at 
work position (no 
control over work 
conditions, no personal 
reward, emergency 
department census 
from 20,000 to 60,000) 

Burnout was with a single 
item, "How much of a 
problem is  burnout in 
your day-to-day pay?" 

Taking on leadership 
roles in day-to-day work 
or organized medicine 
significantly negatively 
predicted burnout, with 
physicians taking on 
leadership roles being 
40% less likely to report 
burnout as a problem. 
Perceived lack of control 
over work conditions,  
lack of personal reward , 
perceived problems of 
patient acuity level, shift 
length,  number of night 
shifts, insufficient time 
for personal life,  lack of 
energy required for 
work, fatigue,  
problematic stress ,  
having problematic 
colleagues, and being 
unable to attend 
conferences were also 
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associated with greater 
burnout. 

De Oliveira, 
201124  

Concurrent 

American Medical 
Association 

Physicians 

Academic anesthesiology 
department chairpersons 
based on the mailing list of 
the 2009 to 2010 directory of 
the American Medical 
Association within Graduate 
Medical Education 

Number of participants 
recruited: 117 

Number of participants 
evaluated: 102 

Multivariate Binary 
logistic backward 
regression, as well as 
bootstrap sampling 

Age, gender, years as 
chairperson, weekly 
hours worked, 
department size, 
institutional support 
group, efficacy, 
effectiveness, job 
satisfaction, impact of 
stress on chairperson, 
faculty retention 
issues, budgeting 
deficits in department, 
high likelihood to step 
down within 2 years, 
family support 

Demographic variables 
(age, gender, length of 
service in years as 
chairperson, 
department size as 
number of faculty, 
division chiefs, 
residents and fellows, 
weekly work hours, 
percentage of time 
spent on patient care, 
administrative duties, 
research, support 
group for chairperson 
at his or her medical 
school); work stressor-
related variables 
consisting of current 
job satisfaction 
(currently, 1 year later, 
5 years later), 
satisfaction with 
balance between 
professional and 
personal lives, self-
efficacy regarding 
career, effectiveness 
as chairperson; support 
from spouse or 
significant other and 
family (based on items 
including frequency of 
disagreement with 
them over time spent 
on work, frequency of 
encouragement from 
them to take advantage 
of career opportunities) 

Burnout was measured 
with a short-version, 12-
question MBI-HHS survey 
for the 3 components of 
depersonalization, 
emotional exhaustion, 
and personal 
accomplishment. Burnout 
was calculated with 
proportional scoring, 
based on which high 
burnout risk was defined 
as high emotional 
exhaustion (score above 
26) and high 
depersonalization (score 
above 12) and low 
personal accomplishment 
(score of 0 to 31), and 
moderate burnout risk 
was defined as when at 
least 2 criteria for high 
burnout risk were met. 

Lower current job 
satisfaction and lower 
self-reported support 
from spouse or 
significant other both 
independently predicted 
burnout. 

De Oliveira, 
201125  

Concurrent 

Physicians 

Directors of anesthesiology 
residency programs 

Multivariate Chi-square 
and Mann-Whitney U 
tests to compare high 
vs. low to moderate-
high risk of burnout, 

Age, gender, years on 
job as program 
director, weekly work 
hours, number of 
residents in program, 

Burnout was measured 
with a shortened, 12-
question MBI-HSS. 
Proportional scoring was 
used to define burnout 

High burnout risk was 
significantly associated 
with higher likelihood of 
lower job satisfaction 
and higher likelihood of 
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Academic 
anesthesiology 
department 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 100 

Kruskal Wallis H test to 
compare MBI subscale 
scores, and binary 
logistic regression for 
high vs. low to 
moderate-high burnout 
with stepwise 
backward elimination 

Controlled variables 
unclear 

compliance, support 
from family or 
significant others, 
efficacy, stressors with 
possible impact on job 
in past year and 
stressors' impact, 
current job satisfaction 
(currently, 1 year later, 
5 years later,  self-
efficacy,  also 
satisfaction with 
balance of professional 
and personal lives), 
family/other support 
likelihood to resign 
from job within the next 
1-2 years, perceived 
control over career, 
effectiveness in job 
position 

syndrome as high 
emotional exhaustion 
(score above 26), high 
depersonalization (score 
at least 10), and low 
personal accomplishment 
(score under 32) 

stepping down within the 
coming two years. 
Issues with compliance, 
self-assessed 
effectiveness, family or 
other support, perceived 
impact of stress - 
especially regarding 
administrative duties for 
compliance - and current 
job satisfaction predicted 
high burnout, and this 
logistic regression model 
had a sensitivity of 0.55 
(95% CI of 0.34 to 0.74) 
and specificity of 0.99 
(95% CI of 0.92 to 1.0). 

Del Carmen, 
201926  

Prospective 

Academic medical 
practice 

Physicians 

Physicians at a large 
academic medical practice 

Number of participants 
recruited: 1,850 (2014), 
2,031 (2017) 

Number of participants 
evaluated: 1,774 (2014), 
1,882 (2017) 

Multivariate Chi-square 
test, t test, 
multivariable 
regression 

Demographic variables 
(gender, race, time 
since training, 
specialty) 

Demographic variables 
(gender, race, time 
since training, 
specialty), career misfit, 
satisfaction 
(relationship with 
colleagues, quality of 
care, workflow, call and 
coverage schedule, 
time and resources for 
continuing medical 
education, opportunity 
to consult with peers, 
control over schedule, 
opportunity to impact 
decision making, 
workload), agreement 
with (having a trusted 
advisor, having 
sufficient administrative 
support, administrative 
duty affecting ability to 
provide care), time 

Burnout was measured 
with the MBI for the 3 
subscales of exhaustion, 
cynicism, and 
professional efficacy. 
High scores were defined 
as 3.0 or above in 
exhaustion, 2.0 or above 
on cynicism, and 4.0 or 
above in professional 
efficacy. Burnout was 
defined as a dichotomous 
variable of 1 for a high 
score on 2 of the 3 
burnout subscales or 0 
otherwise. 

Early-career physicians 
(10 years since training) 
were more susceptible 
to burnout (OR = 1.36, 
95% CI = 1.05-1.77) and 
late-career physicians 
(>30 years since 
training) were less 
vulnerable (OR = 0.59, 
95% CI = 0.40-0.88) to 
burnout than mid-career 
physicians (11-20 years 
since training). 
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spent on administrative 
duty 

Doolittle, 202027  

Concurrent 

American College 
of Physicians, 
Connecticut 
Chapter and 
upstate New 
York's Hudson 
Valley Region 

Physicians 

Attending internal medicine 
physicians recruited through 
convenience sampling 

Number of participants 
recruited: 1,021 

Number of participants 
evaluated: 337 

Multivariate  

Demographic 
characteristics 

Demographic 
characteristics (age, 
sex, income, marriage 
status, practice years, 
children, practice 
setting), coping 
strategies (measured 
with the COPE 
Inventory), resilience 
(measured with the Grit 
Scale), religious 
involvement (measured 
with the Duke 
University Religion 
Index), exercise 
(measured with the 
Rapid Assessment of 
Physical Activity), 
institutional support (a 
non-validated Likert 
scale instrument) and 
friendship (measured 
with a non-validated 
Likert instrument) 

Burnout was measured 
using the Professional 
Quality Life Scale 
(ProQol) and defined as 
high for a score above 25 
on the burnout domain of 
the scale. 

There were significant 
correlations (p < 0.0001) 
between grit (or 
resilience, -0.29), 
institutional support (-
0.35), friendship (-0.25), 
exercise, and coping 
strategies (positive 
coping strategies: 
acceptance -0.19, active 
coping -0.43, positive 
reframing -0.18, strategy 
planning -0.21; negative 
coping strategies: denial 
0.30, disengagement 
0.58, self-blame 0.38, 
substance abuse 0.12, 
venting 0.12) with 
burnout, accounting for 
55% of the variation of 
burnout. 

Dyrbye, 201128  

Concurrent 

Department of 
Medicine Mayo 
Clinic 

Physicians 

Faculty physicians, 
specifically, academic 
general internists and 
subspecialty internists 

Number of participants 
recruited: 566 

Number of participants 
evaluated: 465 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(sex, number of weeks 
of hospital service, 
number of weeks of 
consult service, 
overnight duty in 
house, and number of 
times of being called in 
to the hospital in the 
previous year), work 
characteristics (mean 
weekly work hours, 
inpatient roles (hospital 
duties in past year, 
number of weeks of 
inpatient service), 
procedural roles 
(procedural duties after 
hours, number of nights 

Two questions 
corresponding to the 2 
components of the MBI, 
specifically, feeling 
burned out from work at 
least weekly for emotional 
exhaustion and 
callousness towards 
people since taking on 
the job for 
depersonalization 

Weekly work hours (1.02 
OR, 95% CI 1.00-1.03), 
conflicts at work or 
home within the last 3 
weeks (2.09 OR, 95% CI 
1.10-3.97), and 
resolution of the conflict 
at work or home in favor 
of work (1.88 OR, 95% 
CI 1.13-3.12) were 
associated with burnout. 
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per year of being called 
in to perform 
procedures after hours, 
overnight duty in 
house), work or home 
conflict (conflict 
between work and 
personal duties in the 
past 3 weeks, how the 
last conflict was 
resolved) 

Dyrbye, 201329  

Concurrent 

All specialty 
disciplines 

Physicians 

Physicians with all specialty 
disciplines 

Number of participants 
recruited: 27,276 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-
square test, and 
forward-stepping 
logistic model with 
backwards stepping 

Gender and other 
personal and 
professional variables 
were controlled for in 
the logistic regression. 

Demographic factors 
(age, gender, children, 
marital status), weekly 
hours worked, 
overnight call 
frequency, specialty 
discipline (primary 
care, surgery, 
medicine, pediatrics), 
number of years in 
practice past residency 
and fellowship (early, 
middle, late career 
stage), primary practice 
setting (private, 
academic medical, 
veterans, military) , 
work-home conflicts 
(between clinical or 
administrative work and 
personal duties in past 
3 weeks, resolution in 
favor of 
work/personal/both 
duties), career 
satisfaction (with 
career, specialty, work-
life balance, intent to 
decrease clinical work 
hours, intent to leave 
current practice, 
recommendation of 
medicine as career 
option to children if 

Burnout was measured 
with the 3 MBI subscales 
of emotional exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) or 
high depersonalization 
(score of 10 or higher). 
Being retired or not 
practicing was 
independently associated 
with burnout (OR =  1.93, 
95% CI = 1.03-3.59). 

Burnout was more likely 
among middle career 
than among early or late 
career physicians, even 
when analyzed by 
gender. 
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any), career stage 
(early , middle, late) 

Dyrbye, 201830  

Prospective 

US medical 
schools 

Physicians 

Second-year medical 
resident physicians identified 
from a stratified random 
sample of 49 US medical 
schools 

Number of participants 
recruited: 5,823 

Number of participants 
evaluated: 3,588 

Multivariate Intraclass 
correlation tests, fixed-
effects logistic 
regression with robust 
standard errors and 
adjusted by school 
clustering 

Demographic variables 
(age, gender, race, 
marital status, parental 
status, born in US, 
household income in 
residency), educational 
debt, score on US 
Medical Licensing 
Examination Step 1, 
anxiety, empathy, 
social support in year 4 
of medical school 

Clinical specialty, 
demographic variables 
(sex, race), debt in 
education, score on US 
Medical Licensing 
Examination Step 1, 
anxiety, empathy, 
social support in 
medical school 

Burnout was measured 
with 2 single-item 
measures modified from 
the MBI 

Urology, neurology, 
emergency medicine, 
ophthalmology, and 
general surgery training 
were associated with 
higher relative risk 
(ranging from 1.23 to 
1.48) of burnout in year 
2 of residency as 
compared to internal 
medicine training. 
Dermatology training 
was associated with 
lower relative risk (RR = 
0.60, 95% CI = 0.39-
0.88) of burnout. Female 
gender (RR = 1.19, 95% 
CI = 1.09-1.29) and 
higher anxiety in year 4 
of medical school (RR = 
1.08 per increase of 1 
point, 95% CI = 1.06-
1.10, RD = 1.7% per 
increase of 1 point, 95% 
CI = 1.5-1.9%) were 
associated with higher 
risk of burnout. Higher 
empathy in year 4 of 
medical school (RR = 
0.99 per increase of 1 
point, 95% CI = 0.99-
1.00, RD = -0.5% per 
increase of 1 point, 95% 
CI = -0.5 to -0.2%) was 
associated with a lower 
risk of burnout in 
residency. 

Dyrbye, 202031  

Concurrent 

Redi-data 
database 

Physician assistants,Mixed 
sample (different types) 

Physician assistants and a 
probability-based sample of 
other workers who were not 

Multivariate  

(For PAs only) age, 
gender, relationship 
status, parent status, 
hours worked in the 

(For PAs only) parent 
status, practice 
characteristics (medical 
and surgical inpatient, 
intensive care, 
operating or recovery 

Burnout was defined with 
the MBI, based on two 
items of emotional 
exhaustion (feeling 
burned out from work) 
and depersonalization 

In the study of PAs only, 
the prevalence of 
burnout differed across 
specialties, with those in 
emergency medicine 
having higher risk 
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physician assistants or 
physicians 

Number of participants 
recruited: 2,031 

Number of participants 
evaluated: 600 

past week, years as a 
PA, practice setting, 
specialty, years in 
specialty area, 
satisfaction with work-
life integration, 
satisfaction with work 
autonomy, satisfaction 
with collaborating 
physician, satisfaction 
with control over 
workload; (for PAs and 
other workers) age, 
gender, relationship 
status, hours worked 
per week, satisfaction 
with work-life 
integration 

room, obstetrics, 
ambulatory or 
outpatient clinic, 
hospice, home health, 
nonclinical (e.g., 
management), public 
health), specialty, 
satisfaction with work 
autonomy, satisfaction 
with collaborating 
physicians, satisfaction 
with workload control; 
(for PAs and other 
workers) demographic 
variables (age, gender, 
relationship status), 
number of hours 
worked, satisfaction 
with work-life 
integration 

(becoming more callous 
towards other people 
since starting the job), 
and defined as a 
frequency of at least once 
a week for either item. 

(overall P value .006, 
referent: primary care; 
emergency medicine OR 
2.73, 95% CI 1.30-5.75; 
other direct care 
specialty OR 1.69, 95% 
CI 0.76-3.77; 
other/unknown work 
area OR 0.96, 95% CI 
0.53-1.73; pediatric or 
internal medicine 
subspecialty OR 0.51, 
95% CI 0.22-1.19; 
surgical area OR 0.88, 
95% CI 0.48-1.63; Table  
3).  PAs with children 
were less likely to have 
burnout than those 
without (OR  0.38,  95%  
CI  0.21-0.66, P < .001). 
PAs who who were not 
satisfied with work-life  
integration were more 
likely to have burnout 
(OR 2.92, 95% CI 1.85-
4.60, P < .001) than 
those who were neutral 
or not satisfied with 
workload control (OR 
4.21, 95% CI 2.67-6.63, 
P < .001).   
In the pooled analysis of 
PAs and other US 
workers, older age was 
associated with lower 
odds of burnout (for 
every year increase in 
age, OR 0.99, 95% CI 
0.98-0.99, P < .001). 
Gender and relationship 
status were also 
associated with burnout, 
with women (OR 1.23, 
95% CI 1.09-1.39, P = 
.001) and single people 
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at higher risk (overall P 
value .002, refer-ent 
married; partnered OR 
1.09, 95% CI 0.81-1.45; 
single OR 1.31, 95% CI 
1.14-1.50; and widowed 
OR 1.19, 95% CI 0.75-
1.89). Being neutral or 
not satisfied with work-
life integration also 
predicted burnout (OR 
2.86, 95% CI 2.52-3.24, 
P < .001). PAs were 
more likely to have 
burnout (OR 1.38, 95% 
CI 1.13-1.69, P = .002) 
than other workers. 
In multivariate analysis, 
working in emergency 
medicine and 
dissatisfaction with 
control of workload and 
work-life integration 
were independently 
associated with having 
higher odds of burnout. 
PAs were more likely to 
have burnout than other 
workers but did not have 
greater struggles with 
work-life integration. 

Dyrbye, 202032  

Concurrent 

The 77 Mayo 
Clinic graduate 
medical education 
training programs 
in Rochester, 
Minnesota; 
Scottsdale and 
Phoenix, Arizona; 
Jacksonville, 
Florida; Mayo 

Physicians 

Resident physicians across 
77 Mayo Clinic graduate 
medical education training 
programs 

Number of participants 
recruited: 1,146 

Number of participants 
evaluated: 762 

Multivariate  

Age, sex, postgraduate 
training year, program 
location, specialty 

Perceptions of 
leadership qualities of 
leadership team of 
residency program 

Burnout was measured 
with 2 single items from 
the MBI on a 7 point 
scale, and burnout was 
defined as reporting at 
least weekly frequency of 
emotional exhaustion or 
depersonalization. 
Another outcome was 
satisfaction with the 
residency program and 
organization, measured 
with 1 item on a 5-point 
scale. 

A 1-point increase in 
composite leadership 
team score 
corresponded with a 9% 
reduction of odds of 
burnout (OR, 0.91, 95% 
(CI, 0.88–0.93; P < 
.001). At the program 
level (for the 39 
programs with at least 5 
resident respondents), 
mean composite 
leadership team scores 
had a statistically 
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Clinic Health 
System 

significant correlation 
with lower burnout rate 
among residents (r = 
−0.35, P = .03). Mean 
composite leadership 
team score remained a 
significant predictor of 
burnout, program 
satisfaction, and 
organization satisfaction 
in mixed effect model 
sensitivity analyses (P < 
.001; data not shown). 

Dyrbye, 202133  

Prospective 

Medical schools 

Physicians 

Stratified sample from 49 
medical schools 

Number of participants 
recruited: 4,696 

Number of participants 
evaluated: 3,588 

Multivariate  

Age, race, ethnicity, 
relationship status, 
well-being at baseline, 
children, learning 
environment culture, 
specialty, second-year 
burnout 

Personal 
characteristics of 
demographics (gender, 
race, ethnicity,  
relationship status, 
parental status); well-
being (household 
income, financial 
stress, self-esteem, 
social support, sense of 
belonging); learning 
environment culture 
and experiences 
(experiences with 
attending physicians, 
nursing staff, 
clerical/administrative 
staff, other allied health 
staff, patients; negative 
interpersonal 
experience 
(psychological safety 
and bias, inclusion and 
respect, justice over 
past 12 months) ), 
specialty likely related 
to risk of developing 
burnout (training 
program) 

Burnout was measured 
with the two MBI items of 
emotional exhaustion and 
depersonalization on a 7-
point scale, and 
experiencing burnout 
symptoms was defined as 
a high score in emotional 
exhaustion or 
depersonalization 

In multivariable analysis 
of second-year factors 
(Table 2), women were 
more likely to have 
burnout (OR, 1.23; 95% 
CI, 1.02 to 1.48; P¼.03) 
and more emotional 
exhaustion (coefficient, 
0.20; 95% CI, 0.12 to 
0.29; P<.001) in third 
year (Supplemental 
Table 2, online). Older 
residents were more 
likely to have third-year 
burnout symptoms (30 
or older, OR, 1.22; 95% 
CI, 1.02 to 1.47; P¼.04), 
after adjusting for 
second-year burnout 
and other variables.  
Second-year burnout 
symptoms (OR, 4.17; 
95% CI, 3.38 to 5.15; 
P<.001) and depression 
(for each 1-point 
increase, OR, 1.04; 95% 
CI, 1.02 to 1.05; P<.001) 
were associated with 
odds of third-year 
burnout symptoms 
(Table 2). More second-
year negative 
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interpersonal 
experiences was 
associated with odds of 
third-year burnout 
symptoms (OR, 1.32; 
95% CI, 1.14 to 1.52; 
P<.001) after adjusting 
for second-year burnout 
and other factors. 
Greater frequency of 
having to do work that 
allied health staff should 
do and lower frequency 
of respectful treatment 
from patients and 
helpfulness of 
clerical/administrative 
staff in second year 
were associated with 
third-year burnout. 
In multivariable analysis 
of second-year factors 
associated with third-
year burnout symptoms 
by gender (Table 3), for 
men, third-year burnout 
symptoms were more 
likely among those who 
had burnout symptoms 
(OR, 4.91; 95% CI, 3.60 
to 6.69; P<.001), more 
depression (for each 1-
point increase, OR, 
1.04; 95% CI, 1.02 to 
1.06; P<.001), or more 
negative interpersonal 
experiences (OR, 1.29; 
95% CI, 1.05 to 1.58; 
P¼.01) in second year, 
after adjusting for other 
factors. For women, 
third-year burnout 
symptoms were more 
likely among those with 
burnout symptoms (OR, 
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3.72; 95% CI, 2.79 to 
4.96; P<.001), more 
depression (for each 1-
point higher, OR, 1.03; 
95% CI, 1.00 to 1.05; 
P¼.03), lower self-
esteem (OR, 0.97; 95% 
CI, 0.94 to 0.99; P¼.01), 
or more negative 
interpersonal 
experiences (OR, 1.35; 
95% CI, 1.11 to 1.64; 
P¼.003) in second year, 
after adjusting for other 
factors. There were no 
statistically significant 
gender differences in 
predictors of burnout 
symptoms (Table 4). 

Dyrbye, 202134  

Prospective 

Mayo Clinic in 
Rochester, 
Minnesota; 
Phoenix and 
Scottsdale, 
Arizona; 
Jacksonville, 
Florida; and Mayo 
Clinic Health 
System campuses 
in Wisconsin and 
Minnesota 
(community-based 
hospitals and 
health care 
facilities) 

Physicians 

Non-trainee physicians who 
worked at Mayo Clinic 
across multiple sites 

Number of participants 
recruited: 3,698 

Number of participants 
evaluated: 1,795 

Multivariate  

Age, gender, length of 
service, specialty, 
burnout at baseline 

Personnel information 
(gender, age, specialty, 
duration of employment 
at Mayo Clinic), 
leadership qualities of 
immediate supervisor, 
satisfaction with 
organization 

Burnout was measured 
with the MBI with 2 
single-item questions on 
a 7-point scale, and 
overall burnout was 
defined as reporting at 
least once a week 
frequency of emotional 
exhaustion or 
depersonalization 

Baseline burnout was 
the strongest predictor 
of burnout two years 
later (OR, 8.26; 95% CI, 
6.43 to 10.61; P<.001) 
after adjusting for 
several other factors 
(Table 2). Higher-quality 
baseline composite 
leadership of immediate 
supervisors was 
independently 
associated with lower 
odds of burnout two 
years later (for each 1-
point increase OR, 0.98; 
95% CI, 0.96 to 0.99; 
P=.002) after 
additionally adjusting for 
baseline burnout. Other 
factors associated with 
increased odds of 
burnout included age 
(older physicians had 
lower risk), specialty, 
high emotional 
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exhaustion, high 
depersonalization, and 
primary care physicians 
being at higher risk for 
burnout and high 
emotional exhaustion 
than most other 
specialties (Table 2, 
Supplemental Tables 3 
and 4). 

Edwards, 201835  

Concurrent 

Department of VA 
primary care 
clinics 

Mixed sample (different 
types) 

Local primary care 
personnel at Department of 
VA primary care clinics 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 721 PCPs and 
598 nurses; 777 PCP-nurse 
dyads in 554 teamlets 

Multivariate 
"multivariable logistic 
regression to explore 
associations with 
burnout at the 
respondent level" 

N/A 

A composite task 
delegation/reliance 
score was calculated 
from the mean of 
scores for respondents 
across all 15 tasks, and 
the mean task 
delegation/reliance 
score for each task and 
task grouping was also 
calculated. Other 
predictor variables for 
burnout included 
appropriate staffing, 
staff turnover, minutes 
in huddle, presence of 
PACT coach, and 
years at VA - for both 
composite task 
delegation/reliance and 
composite task 
discordance . (Table 4 
shows all the predictor 
variables.) 

Burnout was measured 
with a single 5-point item 
used in the Worklife 
Study and several other 
large burnout studies 
among US physicians 
and previously validated 
against the emotional 
exhaustion subscale of 
the MBI. A score of 3 or 
more was considered 
burnout. 

Among PCPs, 
composite task 
delegation was 
negatively associated 
with burnout (odds ratio 
= 0.62 for composite 
task delegation; 95% CI 
= 0.49 – 0.78). Among 
nurses, composite task 
reliance was positively 
associated with burnout 
(odds ratio = 1.83; 95% 
CI = 1.33–2.5). In 
multivariate analysis, for 
both PCPs and nurses, 
appropriate staffing had 
a negative association 
with burnout while staff 
turnover and duration of 
VA employment had a 
positive association with 
burnout. Having a PACT 
coach was associated 
with significantly lower 
burnout for PCPs (odds 
ratio = 0.62; 95% CI = 
0.44 – 0.86)." (Refer to 
results in Table 4.) 

Ellis, 202136  

Concurrent 

Academic medical 
center 

Physicians 

Physician trainees at 
Washington University 
School of Medicine, Barnes 
Jewish Hospital, St Louis 
Children’s Hospital 

Multivariate  

Residency program 

Resident 
characteristics (sex, 
race, post-graduate 
year, relationship 
status), program 
characteristics 
(program size, program 

Burnout was measured 
with a modified 
abbreviated MBI Human 
Services Survey for 
Medical Personnel, and 
burnout was defined as 
reporting at least weekly 

Hispanic residents [aOR 
0.64, 95% CI 0.50–0.81; 
P < 0.001] and Asian 
residents (aOR 0.68, 
95% CI 0.57–0.83; P 
<0.001) had less 
likelihood of burnout. 
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Number of participants 
recruited: 8,129 

Number of participants 
evaluated: 6,956 

type, program location), 
resident learning 
environment (number 
of months in current 
academic year in which 
they violated ACGME 
duty hour limits) , 
organizational culture 
(workload, control, 
reward, community, 
fairness, values) ) 

frequency of emotional 
exhaustion or 
depersonalization 

Poor performance on 
each learning 
environment domain 
was associated with 
higher burnout odds. 
Residents who were 
dissatisfied with 
workload and job 
demands (aOR 1.60, 
95% CI 1.31–1.94), 
efficiency and resources 
(aOR 1.74; 95% CI 
1.49–2.03), social 
support and community 
(aOR 1.37, 95% CI 
1.15–1.64), 
organizational culture 
and values (aOR 1.64; 
95% CI 1.39–1.93), 
meaning in work (aOR 
1.87; 95% CI 1.56–
2.25), and reported 
workplace mistreatment 
(aOR 2.49; 95% CI 
2.13–2.90; Table 3) had 
a higher likelihood of 
burnout. 

Elmariah, 201737  

Prospective 

Duke University 
Medical Center 

Physicians 

Internal medicine residents 

Number of participants 
recruited: 3,936 

Number of participants 
evaluated: 944 

Multivariate Analysis of 
variance, post hoc 
Tukey analysis,  and 
fixed effects and mixed 
effects models 

Controlled variables 
unclear 

Postgraduate year 
level, most recent 
rotation, duration on 
most recent rotation, 
inpatient vs outpatient 
rotations, type of work 
schedule, season of 
the year 

Burnout was measured 
with an abbreviated MBI 
and burnout severity was 
defined as the average of 
the 5 survey questions. 

Residency program, 
postgraduate level, 
specific rotations, and 
rotation type were 
significantly associated 
with burnout. 
Postgraduate year 2 
residents  had 
significantly  more  
burnout, started the year 
with greater burnout 
than their counterparts, 
and spiked in burnout at 
the end of the year. 
Interns peaked in 
burnout in the middle of 
the academic  year,  
then recovered  after 
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winter holidays.  
Postgraduate year 3-5 
residents generally had 
less burnout throughout 
the year.  Categorical 
residents had 
significantly more 
burnout than 
preliminary/combined 
program residents. 
Inpatient rotation 
residents had 
significantly higher 
burnout than outpatient 
rotation residents 
(difference in means  
0.73).  After excluding 
consult rotations, 
inpatient rotation 
resident burnout 
increased by 0.11. 
Among inpatient 
rotations, residents on 
general medicine 
rotations, including night 
float, had significantly 
more burnout. Among 
specific rotations, night 
float rotation residents 
had the greatest burnout 
(3.84 vs.  other inpatient 
rotations) and elective 
rotation residents had 
the least burnout. 
Inpatient rotation 
residents had 
significantly higher 
burnout severity than 
outpatient or 
consultation rotation 
residents (3.1 vs 2.2 vs 
2.2), and night float 
rotations had the highest 
burnout severity (3.8). 
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Elmore, 201638  

Concurrent 

General surgery 
training program 

Physicians 

All general surgery residents 
who were enrolled in a 
general surgery training 
program accredited by the 
Accreditation Council for 
Graduate Medical Education 

Number of participants 
recruited: 753 

Number of participants 
evaluated: 665 

Multivariate Chi-square 
tests, one-way analysis 
of variance, 
multivariate logistic 
regression, and 
multinomial logistic 
regression 

Relationship status, 
having children, 
program type, program 
location, and age were 
not associated with 
burnout in univariate 
analysis. 

Sociodemographic 
variables (age, gender, 
marital status, family 
size), educational and 
professional variables 
(clinical year, research 
and further degrees, 
training interruptions 
and career goals, 
considerations of 
dropping out, choice of 
general surgery 
residency, training 
program geographic 
region, program type, 
structured mentoring 
program, average work 
hours) 

Burnout was measured 
with the BMI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment.  
Burnout was defined as 
scores in the highest 
tertile of emotional 
exhaustion (27 or 
greater), the highest 
tertile of 
depersonalization (10 or 
greater), or the lowest 
tertile of personal 
accomplishment (34 or 
greater). 

Age, female gender, 
absence of a structured 
mentoring program, and 
longer work hours were 
more likely to meet the 
criterion for burnout. 
Chief residency position 
and plans for academic 
careers were less likely 
to meet the criterion for 
burnout. In multinomial 
logistic regression, 
longer work hours met 
criterion for burnout on 2 
subscales as compared 
to 1 subscale (odds ratio 
1.043, 95% CI 1.013–
1.074). No variables 
were independently 
associated with burnout 
on all three MBI scales 
as compared with either 
1 or 2 MBI scales. 

Fargen, 201939  

Concurrent 

Neuro-
interventional 
physician societies 

Physicians 

Neuro-interventional 
physicians 

Number of participants 
recruited: 557 

Number of participants 
evaluated: 320 

Multivariate Pearson 
correlation, Kendall's 
tau rank correlation, 
chi-square test, 
stepwise multiple 
logistic regression 

Number of hospitals 
covered, practice 
setting, feeling of 
underappreciation by 
hospital or department 
leadership, and extra 
payment for 
neurointerventional call 
were the predictor 
variables used in the 
final logistic regression 
model. 

Training background, 
practice setting, years 
of independent 
practice, 
neurointerventional call 
frequency, presence of 
a senior partner to help 
with decision-making, 
number of hospitals 
covered on call, 
professional 
satisfaction (life 
happiness, career 
choice happiness (work 
duties affecting 
personal/family lives, 
feeling 
underappreciated by 
leadership of hospital 
or department, 
consideration of 
quitting career), 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (composite 
score of 27 or above) 
and/or high 
depersonalization 
(composite score of 10 or 
above). 

The feeling of 
underappreciation by 
hospital leadership (OR 
= 3.71) and covering 
more than one hospital 
on call (OR=1.96) were 
strongly associated with 
burnout in multiple 
logistic regression. Extra 
compensation for a call 
was an independent 
negative predictor for 
burnout (OR= 0.70). 
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compensation 
(inadequate 
compensation for work, 
additional payment for 
neurointerventional 
calls), workload 
(mechanical 
thrombectomy and 
ruptured and 
unruptured aneurysm 
treatment procedures 
expected next year) 

Firulescu, 201940  

Firulescu, 202041 

Concurrent 

Teaching hospital 

Physicians 

Medical residents 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 62 

Multivariate 
Hierarchical multiple 
regression 

Depression, anxiety, 
personal bullying, 
interpersonal rejection 
sensitivity, perceived 
stress scale 

Depression, anxiety, 
workplace bullying, 
personal bullying, 
interpersonal rejection 
sensitivity, perceived 
stress scale, trait 
forgiveness, anxiety, 
depression 

Work burnout was 
measured with the MBI. 

Anxiety and trait 
forgiveness significantly 
predicted work burnout, 
contributing to 10.4% 
and 17.5% of work 
burnout variance, 
respectively. 

Gabbe, 200242  

Concurrent 

Obstetrics and 
gynecology 
academic 
departments 

Physicians 

Chairs of obstetrics and 
gynecology academic 
departments in the U.S. and 
Puerto Rico, based on 2000-
2001 directory of American 
Medical Education in the 
Association of American 
Medical Colleges and 
membership of Council of 
University Chairs of 
Obstetrics a 

Number of participants 
recruited: 131 

Number of participants 
evaluated: 119 

Multivariate Chi-square 
tests and t tests or 
ANOVA, Student-
Newmann-Keuls post-
hoc comparisons, 
Fisher exact tests, and 
logistic regression with 
significant covariates 

The impact of current 
problems on the chair, 
the balance between 
personal and 
professional lives, and 
support from a spouse 
or partner were 
adjusted for in the 
logistic regression of 
burnout on self-
efficacy. 

Demographic variables 
(duration of service as 
chair; department size; 
weekly hours worked; 
time spent on 
administration, caring 
for patients, teaching, 
research); potential 
stressors (budget 
deficits of hospital, 
budget deficits of 
departments, billing 
audits for Medicare and 
Medicaid, loss of 
important faculty, 
disputes of union, 
dismissal of staff, 
dismissal of faculty or 
resident, malpractice 
defendant, dispute with 
dean, dispute regarding 
tenure or promotion, 
dispute regarding 
credentialing - 

Burnout was measured 
as the 3 subscales of the 
MBI, namely, emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. High 
burnout was defined as 
high emotional 
exhaustion (), high 
depersonalization (), and 
low personal 
accomplishment (). Low 
burnout was defined as 
high personal 
accomplishment (), low 
emotional exhaustion (), 
and low 
depersonalization (). 
Stratifying further, low-
moderate burnout was 
defined as low scores on 
1 or 2 subscales.  
Moderate-moderate  

(Revised) high burnout 
was associated with 
significantly less time 
having been a chair as 
compared with low 
burnout. High burnout 
was associated with 
significantly younger age 
than for moderate or low 
burnout. Low burnout 
was associated with 
being less affected by 
stressors and being 
more satisfied with 
balance between 
personal and 
professional lives than 
for moderate or high 
burnout. High burnout 
was associated with 
lower self-reported 
effectiveness as chair 
than for moderate or low 
burnout. Burnout was 
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identified from a list of 
15 potential stressors), 
job satisfaction 
(currently, 1 year ago, 
5 years ago), likelihood 
of stepping down as 
chair in the coming 1-2 
years, satisfaction with 
balance of personal 
and professional life, 
stress coping methods, 
presence of chair 
support group at 
institution; professional 
life self-efficacy, 
effectiveness 

burnout was defined as 
moderate scores on all 3 
subscale or else a high 
score on 1 subscale, a 
moderate score on  
another,  and a low score 
on  the  third.  High-
moderate burnout was 
defined as high scores on 
2 subscales or high on 1 
subscale and moderate 
on 2 others. Upon 
revision, burnout was 
stratified as low burnout 
(original low burnout and 
low-moderate burnout), 
moderate burnout 
(original moderate-
moderate burnout), and 
high-burnout (original 
high burnout and original 
high-moderate burnout). 

inversely associated 
with self-efficacy. High 
burnout was associated 
with significantly lower 
support from a spouse 
or partner than for 
moderate or low 
burnout. Meanwhile, 
when adjusting for 
impact of current 
problems on the chair, 
the balance between 
personal and 
professional lives, and 
support from a spouse 
or partner, high burnout 
given low self-efficacy 
had an odds ratio of 3.5 
(1.0-212.4) as compared 
to given high self-
efficacy. High burnout 
given low support from a 
spouse or partner had 
an odds ratio of 7.5 (2.3-
24.1) as compared with 
given high support from 
a spouse or partner. 

Garcia, 202043  

Concurrent 

Physician 
Masterfile of 
American Medical 
Association 

Physicians 

Physicians listed in the 
Physician Masterfile of 
American Medical 
Association 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 4,424 

Multivariate  

Demographic and 
clinical practice 
characteristics (such 
as age, sex, clinical 
specialty, hours 
worked in a week, 
primary practice 
setting, relationship 
status) 

Race/ethnicity as 
assessed by the US 
Census Bureau 2-
question method 

Burnout was measured 
with the MBI and 
occupational burnout was 
defined as a high score 
on emotional exhaustion 
(27 or greater) or 
depersonalization (10 or 
greater). Other outcomes 
were depressive 
symptoms, career 
satisfaction, work-life 
integration 

The adjusted odds of 
burnout were lower in 
non-Hispanic Asian 
(AOR, 0.77; 95% CI, 
0.61-0.96), 
Hispanic/Latinx (AOR, 
0.63; 95% CI, 0.47-
0.86), and non-Hispanic 
Black physicians (AOR, 
0.49; 95% CI, 0.30-0.79) 
than in non-Hispanic 
White physicians. 

Gardner, 201944  

Concurrent 

Rhode Island 
Department of 
Health 

Physicians 

Physicians who provide 
direct patient care with 
active Rhode Island licenses 
and addresses in Rhode 

Multivariate Chi-square 
tests, multivariable 
logistic regression, 
sensitivity analyses 

Stress related to use of 
health information 
techonlogy (EHRs 
adding to daily 
frustration, enough time 
for documentation, 

Burnout was measured 
using a single 5-point 
item from the Mini Z 
instrument from the 
Physician Work Life 

Poor/marginal time for 
documentation was 
associated with higher 
burnout risk (OR = 2.8, 
95% CI = 2.0–4.1), 
moderately 
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Island or adjacent states 
(Connecticut or 
Massachusetts) 

Number of participants 
recruited: 4,197 

Number of participants 
evaluated: 1,792 

including ordered logit 
sensitivity analysis 

Demographic 
characteristics (age, 
gender, practice 
setting, size of 
practice, type of 
provider, type of 
degree), other 
technology-related 
variables (use of EHRs 
improves 
communication with 
physicians and staff, 
EHRs improves patient 
care, use of EHRs 
improve clinical 
workflow, use of EHRs 
improves job 
satisfaction) 

amount of time spent 
on EHRs at home) 

Study for measuring 
symptoms of burnout 

high/excessive time 
spent on EHRs at home 
(OR = 1.9, 95% CI = 
1.4–2.8), and EHRs 
adding to daily 
frustration (OR = 2.4, 
95% CI = 1.6–3.7) were 
associated with higher 
burnout risk 

Gleason, 202045  

Concurrent 

Large academic 
surgery program 

Physicians 

General surgery residents 

Number of participants 
recruited: 69 

Number of participants 
evaluated: 60 

Multivariate  

Controlled variables 
unclear 

Emotional intelligence 
(measured using the 
Trait Emotional 
Intelligence 
Questionnaire Short 
Form for overall score 
and components of 
well-being, self-control, 
emotionality, and 
sociability), disruptive 
behaviors (measured 
using the Association 
of American Medical 
Colleges Graduation 
Questionnaire for 
public humiliation, 
credit for work taken by 
others, assignment of 
work for punishment, 
physical abuse, threats 
to career, gender-
based discrimination, 
racial discrimination, or 
discrimination based on 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
or higher) or high 
depersonalization (score 
of 10 or higher). Burnout 
was defined as an 
element of compassion 
fatigue due to 
hopelessness or 
difficulties when dealing 
with work. 

Residents with burnout 
had lower emotional 
intelligence (5.64 vs. 
5.18, P=0.0021) as well 
as lower emotionality 
(5.14 vs. 5.65, 
P=0.0165) and lower 
well-being  (5.58 vs. 6.1, 
P=0.0037) than those 
without burnout. 
Residents who 
experienced disruptive 
behavior at work were 
more likely to be at high 
risk for burnout than 
those who did not 
(68.2% vs. 31.8%, 
P=0.0103). Residents 
with high burnout scores 
had lower perceptions of 
job resources  (19 vs. 
26, P=0.0038) as well as 
lower perceptions of 
meaningful feedback (2 
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sexual orientation in 
the past 6 months), 
perceptions of job 
resources (measured 
using the Job 
Demands-Resources 
Scale resources 
subscale for autonomy, 
social support, 
meaningful feedback, 
professional 
development 
opportunities) 

vs. 3, P=0.0004) and 
professional 
development (3 vs. 3.5, 
P=0.0082). 

Gleason, 202046  

Prospective 

General surgery 
residency program 
at University of 
Alabama at 
Birmingham 

Physicians 

General surgery residents at 
University of Alabama at 
Birmingham 

Number of participants 
recruited: Not stated 
(estimate 302-303 total) 

Number of participants 
evaluated: 236 total (36-60, 
average 47 per year) 

Multivariate  

Not stated explicitly 

Emotional intelligence 
(measured with the 
Trait EI Questionnaire 
Short Form), 
perceptions of job 
resources (measured 
with the Job Demands-
Resources Scale), 
disruptive behaviors 
(measured with 
relevant questions from 
the American Medical 
Colleges Graduation 
questionnaire, 
demographic variables 
(age, gender, marital 
status, children, 
postgraduate year) 

Burnout was measured 
with the MBI, and burnout 
was defined as a high 
score in 
depersonalization (10 or 
higher) or emotional 
exhaustion (27 or higher) 

In multivariable logistic 
regression, 
postgraduate year 
significantly predicted 
burnout (coeff. = 15.86, 
CI 3.47-72.50 for each 
additional year after 
first). In multivariable 
linear regression (Table 
7), the well-being 
domain of emotional 
intelligence (coeff. = 
4.73, CI 7.58 to 1.88) 
and the professional 
development domain of 
job resources (coeff. = 
4.41, CI 7.27 to 1.55) 
independently, 
significantly, negatively 
predicted burnout. 

Glover-Stief, 
202047  

Concurrent 

Facebook page for 
nurse practitioners 

Nurse practitioners 

Nurse practitioners currently 
in practice recruited from a 
nurse practitioner Facebook 
page 

Number of participants 
recruited: 238 

Number of participants 
evaluated: 208 

Multivariate  

Controlled variables 
unclear 

Potential protective 
factors of practice state 
levels (in full, restricted, 
reduced), education 
level, practice 
specialty, mindfulness 
practice (meditative 
practice), social 
support (feelings of 
support from family and 
friends, coworkers, 
work direct 

Burnout was one of the 3 
components (compassion 
satisfaction, burnout, 
secondary traumatic 
stress) measured by the 
Professional Quality of 
Life Scale (ProQOL). 
Burnout was defined as n 
element of compassion 
fatigue due to 
hopelessness or 

There was a significant 
association between 
burnout and engaging in 
meditative practices (p= 
0.042, Cramer V = 
0.219). Participants who 
engaged in meditative 
practices at least three 
times a week had lower 
rates of burnout (14 
[46.7%], 12 [70.6%], 23 
[63.9%]). Burnout was 
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management, work 
administration), 
physical activity 
(aerobic activity) 

difficulties when dealing 
with work. 

correlated with support 
from family and friends 
(p<.001, Cram ́er V = 
0.37), support from 
coworkers (p< 0.001, 
Cramer V = 0.44), 
support from work direct 
management (p<0.001, 
Cramer V=0.339), and 
support from work 
administration (p< 
0.001, Cramer V = 
0.348). Support from 
family and friends was 
significantly associated 
with burnout and had a 
large effect size, with 42 
(68.9%) of participants 
having lower burnout 
rates and 45 (57.0%) 
having support on most 
or all days. 

Goldberg, 199648  

Concurrent 

American College 
of Emergency 
Physicians 

Physicians 

Physician registrants at the 
Annual Scientific Assemblies 
of the American College of 
Emergency Physicians 

Number of participants 
recruited: NA 

Number of participants 
evaluated: 1,272 

Multivariate Chi-square 
test, stepwise logistic 
regression 

Controlled variables 
unclear 

Gender, marital status, 
age, board certification, 
group membership, 
number of shifts per 
month, number of night 
shifts per month, years 
in practice, will practice 
emergency medicine in 
5 years, will practice 
emergency medicine in 
10 years, would advise 
friend to pursue 
emergency medicine, 
practice clinical 
emergency medicine, 
sought therapy, 
residency year, number 
of cigarette packs 
smoked, alcohol 
consumption more than 
once a week, trouble 
sleeping at night, 
trouble staying asleep, 

Burnout was measured 
with the MBI and burnout 
raw scores were 
converted to 8 phases, 
with low degree for 
phases I-III, moderate 
degree for phases IV-V, 
and high degree for 
phases VI-VIII. 

Self-recognition of 
burnout, lack of job 
involvement, negative 
self-assessment of 
productivity, career 
dissatisfaction, sleep 
disturbances, more 
shifts per month, 
specialty service 
dissatisfaction, intent to 
leave practice within 10 
years, greater alcohol 
consumption, and lower 
levels of exercise were 
significantly correlated 
with burnout. 
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self-assessed burnout, 
frequency of exercise, 
minutes of exercise per 
session, subspecialty 
satisfaction, ancillary 
service satisfaction, 
career satisfaction, 
income satisfaction, 
body weight, body fat, 
job involvement, 
systolic blood pressure, 
diastolic blood 
pressure, serum 
cholesterol level, 
productivity level 

Green-McKenzie, 
202049  

Concurrent 

American College 
of Occupational 
and Environmental 
database 

Physicians 

Active members of American 
College of Occupational and 
Environmental with an MD or 
DO degree and practicing 
medicine in continental US 
or in Alaska, Hawaii, or 
Puerto Rico 

Number of participants 
recruited: 2,398 

Number of participants 
evaluated: 481 

Multivariate  

Demographic variables 
(unspecified which), 
social support factors 
(having someone to tell 
private worries and 
fears to, being able to 
relax and have fun 
outside work, being 
happy with financial 
resources, feeling life 
relationships are filled 
with love) 

Gender, age, patient 
care hours; practice 
setting 
(government/military, 
private medical center 
group, employed 
occupational medicine, 
hospital/medical center 
group, academic (non-
resident), corporate 
medicine, other 
practice type, self-
employed, consultant); 
social support factors 
(having someone to tell 
private worries and 
fears to, being able to 
relax and have fun 
outside work, being 
happy with financial 
resources, having 
someone to help with 
chores if sick, drawing 
satisfaction from 
friends, feeling life 
relationships are filled 
with love, being 
satisfied with family 
relationship, having 
someone to help with 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
or higher) or high 
depersonalization (score 
of 10 or higher). 

Women, greater age 
and clinical patient hours 
were each associated 
with greater odds of 
burnout. Burnout was 
highest in government 
practice settings (48%), 
followed by private 
medical center groups 
(46%), employed 
occupational medicine 
(45%), and hospital or 
medical center groups 
(42%), and lowest in 
consulting (15%). As for 
social support, 
physicians with burnout 
were significantly less 
likely to report having 
relationships that are are 
filled with love, having 
someone to help with 
chores if sick, or having 
someone to tell personal 
worries and fears to 
(p<.0001). They were 
also significantly less 
likely to report feeling 
that goals and values 
are important in their 
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suggestions for 
personal problems, 
finding someone to 
watch movies with, 
feeling goals and 
values are important in 
life) 

lives (p<.004). 
Physicians with burnout 
were significantly more 
likely to report being 
dissatisfied with family 
relationships, being 
unhappy with financial 
resources, and feeling 
goals and values were 
unimportant (p<.0001). 
Adjusting for 
demographics, the odds 
of burnout increased 
with younger age, not 
having someone to tell 
personal worries and 
fears to, being unable to 
relax and have fun 
outside work, being 
dissatisfied with financial 
resources and feeling 
life relationships were 
not filled with love. 
Common themes for 
sources of burnout were 
stress from personal 
health, having to take 
care of elderly parents, 
and having to maintain 
board certification 
credits. 

Gribben, 201950  

Concurrent 

Pediatric critical 
care practices 

Physicians 

Pediatric critical care fellows 
and attending physicians 

Number of participants 
recruited: 1,705 

Number of participants 
evaluated: 609 

Multivariate 
Hierarchical linear 
regression, following 
preliminary tests for 
normality, linearity, 
multicollinearity, 
homescedasticity 

Gender 

Gender, compassion 
satisfaction, 
compassion fatigue, 
physical exhaustion, 
emotional depletion, 
distress (clinical 
situation, physical work 
environment, 
administrative issues, 
coworkers, health), 
coping with work stress 
(creative arts, 
socialization with 
family/friends, not 

Burnout was measured 
with a slightly modified 
version of the 66-item CF 
and Satisfaction Self-Test 
for Helpers (CFST) for 
the 3 subscales of 
compassion fatigue, 
burnout, and compassion 
satisfaction. 

Compassion fatigue, 
distress  about 
administrative  issues  
and/or coworkers, 
preparing for didactics 
on the day the survey 
was done,  and feeling 
that self-care was not a 
priority were statistically 
significant predictors of 
burnout in the final 
hierarchical linear 
regression model, 
contributing to 66% of 
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talking about work-
related issues), number 
of in-house calls per 
month, formal training 
(bereavement 
counseling, self-care), 
prepared for didactics 
on the day the survey 
was done, cared for 
critically ill child in past 
month, number of 
debriefing after patient 
death, number of 
debriefing after 
traumatic clinical event, 
palliative care 
involvement with care 
of critically ill patients, 
palliative care team 
involved during delivery 
of bad news, number of 
children in household, 
living alone 

the total variance in 
burnout. Female gender, 
compassion satisfaction, 
and distress due to 
physical work 
environment were 
significant independent 
predictors of lower 
burnout.  Thus, the 
largest predictors of 
burnout were 
compassion fatigue and 
compassion satisfaction, 
with all other significant 
factors contributing 
another 6% of the 
variance in burnout after 
controlling for 
compassion fatigue and 
compassion satisfaction. 

Gribben, 201951  

Concurrent 

Accredited 
fellowship 
programs for 
Pediatric 
Emergency 
Medicine through 
the Accreditation 
Council for 
Graduate Medical 
Education 

Physicians 

Pediatric emergency 
medicine physicians 

Number of participants 
recruited: 1,716 

Number of participants 
evaluated: 518 

Multivariate  

Sex, race, household 
members, provider 
type, years as an 
attending, academic 
center, urban/rural 

Physical exhaustion, 
emotional depletion, 
distress, and 
coping/self-care 

Compassion fatigue 
score, burnout, and 
compassion satisfaction 
scales on the 
Compassion Fatigue and 
Satisfaction Self-Test for 
Helpers (CFST) 

Compassion fatigue 
score, emotional 
depletion, and distress 
due to coworkers were 
each significant 
determinants of higher 
burnout. 

Hamm, 202052  

Concurrent 

Large tertiary care 
center 

Physicians 

Millennial and Generation X 
residents and fellows, except 
for trainees in radiology and 
family practice, at a large 
tertiary care center 

Number of participants 
recruited: 930 

Multivariate  

Gender, race, post-
graduate year 

Generation affiliation 
(Millennial, Generation 
X), race, gender, post-
graduate year 

Burnout was measured 
using the MBI and 
calculated as a burnout 
score and as the three 
subscales of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. 

In the adjusted model, 
post-graduate year level 
was significantly 
associated with burnout 
rate (p= 0.001), with 
post-graduate year 4+ 
trainees having lower 
burnout rate than post-
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Number of participants 
evaluated: 588 

graduate year 1 
trainees. 

Harris, 201853  

Concurrent 

Rhode Island 
Department of 
Health 

Nurse practitioners 

Advanced practice 
registered nurses 

Number of participants 
recruited: 1,197 

Number of participants 
evaluated: 371 

Multivariate Chi-square 
tests, Fisher's exact 
tests, multivariable 
logistic regression with 
some controlled 
variables 

Demographic variables 
(age, gender), practice 
characteristics 
(practice setting, 
practice size, use 
medical scribe), other 
EHR_related stress 
measures 

Electronic health 
record-related stress 
measures (contributes 
to daily frustration, 
enough time for 
documentation, time 
spent on electronic 
health records at 
home) which were 
adapted from the Mini z 
survey 

Burnout was measured 
with the 10-item Mini z 
survey from the Physician 
Work Life Study for 
burnout symptoms. 

Insufficient time for 
documentation (aOR = 
3.72, 95% CI = 1.78–
7.80) and EHR adding to 
daily frustration (AOR = 
2.17, 95% CI = 1.02–
4.65) significantly 
predicted burnout in 
adjusted multivariate 
logistic regression. 

Hekman, 202154  

Concurrent 

Accreditation 
Council for 
Graduate Medical 
Education-
accredited 
programs 

Physicians 

All active vascular surgery 
trainees in the 2-year 
fellowship and 0+5 
integrated vascular 
residency in Accreditation 
Council for Graduate 
Medical Education-
accredited programs during 
2018 to 2019 academic year 

Number of participants 
recruited: 628 (346 from 
integrated programs, 260 
from fellowships, 22 
incoming fellows) 

Number of participants 
evaluated: 188 (76 fellows, 
112 integrated residents or 
recent graduates) 

Multivariate  

Some variables for 
motivation and 
mentorship 
(appropriate integration 
of learning and clinical 
productivity in 
operating room 
teaching, not feeling 
appropriately 
challenged by faculty, 
not feeling the faculty 
create a supportive 
learning environment, 
lack of availability of 
mentorship 
opportunities at 
training program, not 
having longitudinal 
mentor relationship 
that continues over 
time during training 
program, some 
variables for stress 
coping (not turning to 
work or other activities 
to take mind off things, 
not using alcohol or 

Motivation and 
mentorship 
(appropriate integration 
of learning and clinical 
productivity in 
operating room 
teaching, feeling 
appropriately 
challenged by faculty, 
feeling the faculty 
create a supportive 
learning environment, 
availability of 
mentorship 
opportunities at training 
program, having 
longitudinal mentor 
relationship that 
continues over time 
during training 
program, stress coping 
(turning to work or 
other activities to take 
mind off things, using 
alcohol or drugs to feel 
better, criticizing 
oneself, giving up trying 
to deal with stress, 

Burnout was measured 
with a single-item 
question of feeling burned 
out by work on a 6-point 
scale (daily, a few times a 
week, once a week, a few 
times a month, once a 
month or less, a few 
times a year), and 
burnout was defined as 
feeling burnout at least 
once a week 

Self-criticism was 
significantly associated 
with burnout (OR, 9.847; 
95% CI, 2.114-45.871; P 
= .003), and feeling 
appropriately challenged 
by faculty was 
significantly inversely 
associated with burnout 
(OR, 0.158; 95% CI, 
0.031-0.820; P = .03; 
Table III) 
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drugs to feel better, not 
criticizing oneself, not 
giving up trying to deal 
with stress, not making 
jokes about stress) 

making jokes about 
stress) 

Higgins, 202155  

Concurrent 

Physician 
Wellness 
Academic 
Consortium 

Physicians 

All faculty radiologists at 11 
academic medical 
institutions participating in 
the Physician Wellness 
Academic Consortium 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 456 

Multivariate  

Gender 

Professional fulfillment 
(measured with 
Professional Fulfillment 
Index), intention to 
leave (measured with a 
single question), sleep-
related impairment 
(measured with short 
form of PROMIS scale) 

Burnout was measured 
with the Professional 
Fulfillment Index 

The odds of burnout for 
females were 1.73 times 
higher than for males 
(95% CI: 1.05-2.86, P ¼ 
.03). The presence of 
professional fulfillment 
significantly decreases 
the odds of burnout by 
83% (OR] = 0.17, 95% 
CI: 0.10-0.31, P < .001).  
Participants with burnout 
had 6.3 times higher 
odds of sleep-related 
impairment (95% CI: 
3.84-10.35, P = .001) 
(Fig. 3). 

Hillhouse, 200056  

Prospective 

Southeastern 
internal medicine 
and residency 
programs 

Physicians 

1st-year to 4th-year resident 
physicians 

Number of participants 
recruited: 46 

Number of participants 
evaluated: 40 

Multivariate Moderated 
hierarchical regression 
analysis 

Gender, specialty, and 
citizenship were 
controlled for in the 
regression of work 
dissatisfaction and 
unprofessional patient 
relationship subscales 
onto predictors of 
perceived stress, 
specifically, hours 
worked, hours on call, 
and hours slept and 
resident stress scores. 

Gender, perceived 
stress (based on total 
hours of work, hours on 
call, average nightly 
hours of sleep; patient, 
competency, time 
issues using a modified 
Simpson and Grant 
scale; and perceived 
stress using the 
Perceived Stress 
Scale) 

Burnout was measured 
using the 30-item Staff 
Burnout Scale for Health 
Professionals consisting 
of the 4 subscales of 
work dissatisfaction, 
psychological and 
interpersonal tension, 
physical illness and 
distress, and 
unprofessional 
relationships with 
patients. Burnout was 
measured as a single 
outcome variable and 
consisted of two types, 
job-related burnout and 
patient-related burnout. 
Burnout was defined as a 
total score of 20 for no 
burnout and a total score 
of 140 for severe burnout. 

An examination of the 
association between 
time 2 perceived stress 
and time 3 burnout 
showed that higher 
perceived stress and 
male gender significantly 
predicted both job 
burnout and patient 
burnout, contributing to 
31% of the variance of 
job burnout and 37% of 
the variance of patient 
burnout. 
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Hilliard, 202057  

Retrospective 

Rhode Island 

Mixed sample (different 
types) 

Clinicians including 
physicians, advanced 
practice registered nurses, 
and physician assistants 
across various specialties 
and in active practice at 
ambulatory sites across the 
two largest health systems in 
Rhode Island 

Number of participants 
recruited: 5,883 (4,197 
physicians, 1,686 advanced 
practice providers) 

Number of participants 
evaluated: 422 

Multivariate  

Clinician 
characteristics, EHR 
use 

Clinician  and practice 
characteristics (age, 
gender, practice size, 
primary care status, 
specialty, medical 
scribe use, type, health 
system site), EHR 
workload measures 
(daily appointments, 
weekly patient chart 
review time in minutes, 
number of medication 
and nonmedication 
orders authorized per 
week by clinician in 
quartiles, number of 
patient call messages 
received per week in 
quartiles, number of 
results messages 
received per week in 
quartiles, length of note 
per visit), EHR 
efficiency measures 
(visit note precharting, 
Chart Search function 
use, number of 
SmartPhrases, percent 
of orders placed from 
preference list or 
SmartSet, percent of 
note content entered 
with SmartTools in 
quartiles, percent of 
note content entered 
with copy and paste in 
quartiles, transcription 
or voice recognition 
entry use) 

Burnout was measured 
with a single-question 
item from the Mini Z 
Survey on a 5-point scale 

Only PCP status and 
older age significantly 
predicted burnout, with 
adjusted OR [AOR] for 
PCPs vs non-PCPs, 
2.16; 95% CI, 1.02-4.59; 
P = .044; for clinicians 
>60 years of age vs <40 
years of age, 2.29; 95% 
CI, 1.02-5.13; P ¼ .044 
(Table 3). For workload 
variables, only the 
number of patient call 
messages per week was 
significant (Table 2), and 
those in the top quartile 
had nearly 4 times 
greater odds of burnout 
than those in the lowest 
quartile (AOR, 3.81; 
95% CI, 1.44-10.14; P ¼ 
.007). For efficiency, for 
the subset of clinicians 
with available note entry 
data, those in the top 
quartile of copy and 
paste use had 
significantly less 
likelihood of burnout, 
with an AOR of 0.22 
(95% CI, 0.05-0.93; P ¼ 
.039). Stratified by PCP 
status or median 
number of daily 
appointments, the 
volume of call messages 
was still associated with 
burnout but not 
statistically significantly 
in the subset of PCPs 
(Table 4). For the subset 
of clinicians with above-
average number of daily 
appointments, higher 
volumes of medication 

Page 85 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

orders were associated 
with lower odds of 
burnout, as with the 
subset of PCPs, but not 
with statistically 
significance. 

Holzer, 202158  

Concurrent 

Washington 
University School 
of Medicine 

Physicians 

Physician trainees, including 
residents and fellows, at 
Washington University 
School of Medicine 

Number of participants 
recruited: 1,375 

Number of participants 
evaluated: 222 (250 
responded, 28 duplicate or 
incomplete) 

Multivariate  

Clinical role, exposure 
to COVID-19 positive 
patients 

Demographic variables 
(race, gender, marital 
status, training 
program, clinical role), 
care for patients that 
tested positive for 
COVID-19, EHR use 
(changes in overall 
EHR use, changes in 
EHR use outside of 
work) 

Burnout was measured 
as workload exhaustion 
and interpersonal 
disengagement with the 
16-item Professional 
Fulfillment Index, and 
burnout was defined as a 
score of 1.33 or higher. 
Other outcomes were 
PTSD, depression, 
anxiety, stress. 

Higher overall EHR use 
was significantly 
associated with burnout 
(adjusted mean burnout 
score 1.48 [95% CI, 
1.24–1.71] vs. 1.05 
[95% CI, 0.93–1.17]; p 
¼ 0.001) (Table 2). 
Caring for COVID-19 
patients and changes in 
overall EHR use were 
significantly associated 
with burnout (p ¼ 
0.003). Among 
participants with 
increased EHR use, 
those caring for COVID-
19 patients had a 
significantly higher 
average burnout score 
(2.04, p < 0.001). 

Hughes, 201959  

Retrospective 

Society for 
Maternal-Fetal 
Medicine 

Physicians 

All regular, associate, and 
affiliate members of the 
Society for Maternal-Fetal 
Medicine who live in the 
United States with a working 
e-mail address 

Number of participants 
recruited: 1,220 

Number of participants 
evaluated: 564 

Multivariate  

Self-identified gender, 
years in practice, 
career stage, time 
spent charting after 
work hours, in-house 
call, marital status, 
number of children, 
exercising, and 
satisfaction with 
supervisor and career 

Demographics, Self-
perception of burnout, 
less career satisfaction, 
after-work charting, 
fewer years in practice, 
and dissatisfaction with 
supervisor 

Burnout was defined as 
either high emotional 
exhaustion or high 
depersonalization or both 
using established cutoffs 

Factors associated with 
burnout included female 
gender, being 5 to 20 
years in practice, self-
perceived burnout, being 
somewhat or very 
dissatisfied with career 
or supervisor and 
charting for more than 4 
hours per day. 

Hyman, 201760  

Concurrent 

American Society 
of 
Anesthesiologists 

Physicians 

Participants at webinar co-
sponsored by American 
Society of Anesthesiologists 

Multivariate Adjusted 
linear regression, 
residual diagnostics, 
parametric bootstrap 

Physical health and 
mental health 
(measured with the SF-
12 subset of the Short-
Form Health Survey 
SF-36),  social support 

Burnout was measured 
with the full 22-item MBI. 
Burnout was 
operationalized as high 
on emotional exhaustion, 
and depersonalization 

Male gender (adjusted 
regression coefficient = 
0.300, 95% CI = 0.032-
0.568, p=0.03), mental 
health (-0.047, -0.059-
0.035, p<0.01), and 
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and Anesthesiology journal, 
99% physicians 

Number of participants 
recruited: 221 

Number of participants 
evaluated: 170 

method to assess 
statistical power 

Controlled variables 
unclear 

and personal coping 
(measured with the 
Social Support and 
Personal Coping 
SSPC-25 survey for 
work satisfaction, 
workload and work 
control, professional 
support, personal 
satisfaction), substance 
use for tobacco and 
alcohol and cannabis 
(last year, in past 5 
years, and ever used), 
demographic variables 
(age, gender, job title, 
work area) 

and low on personal 
accomplishment. 

physical health (-0.025, -
0.039-0.010, p<0.01) 
were significantly 
associated with burnout 
total score. 

Jackson, 201761  

Concurrent 

American Medical 
Association 

Physicians 

Surgical residents in the 
American Medical 
Association 

Number of participants 
recruited: 3,349 

Number of participants 
evaluated: 582 

Multivariate  

Controlled variables 
unclear 

Screening positive for 
PTSD, at risk for PTSD 
(both measured with 
the Primary Care PTSD 
Screen or PC-PTSD) 

Burnout was measured 
from a tool adapted from 
the MBI and scores were 
calculated for emotional 
exhaustion, 
depersonalization, and 
overall burnout. 
Professional burnout was 
defined as either high 
emotional exhaustion 
(high score) or high 
depersonalization (high 
score). 

Screening high-risk for 
professional burnout 
(p<0.001) was 
associated with a higher 
prevalence of screening 
positive for PTSD.  Even 
simply being “at risk” for 
PTSD was associated 
with high risk for 
professional burnout 
(p<0.001). 

Janko, 201962  

Concurrent 

All vascular 
surgeons in the 
US 

Physicians 

Vascular surgery trainees 

Number of participants 
recruited: 514 

Number of participants 
evaluated: 177 

Multivariate Chi-square 
tests, univariate and 
multivariate logistic 
regression 

Gender, mentor, social 
events sponsored by 
program, marital 
status, children, friends 
outside medicine, 
unhealthy alcohol use, 
resident/training status, 
educational events 
sponsored by program, 
final-year training, 

Perceived stress 
(measured with the 
Perceived Stress Scale 
for perception of 
stress), depression 
(measured with the 
Patient Health 
Questionnaire for 
Depression and 
Anxiety (PHQ-4) for 
frequency of symptoms 
of depression or 
anxiety), self-efficacy 
(measured with the 
New General Self-

Burnout was measured 
with the 16-item 
Oldenberg Burnout 
Inventory for emotional 
exhaustion and 
depersonalization. 
Burnout was calculated 
as a total sum score. 

Greater depression (OR 
= 1.6) and perceived 
stress (OR = 1.2) were  
associated with higher 
burnout, and lower 
perceived stress (OR = 
0.67) was associated 
with lower burnout in 
multivariate analysis. 
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would choose vascular 
surgery again 

Efficacy Scale), social 
support (measured with 
the short version of the 
Medical Outcomes 
Study Social Support 
Scale) 

Kamal, 201663  

Concurrent 

American 
Academy of 
Hospice and 
Palliative Medicin 

Mixed sample (different 
types) 

Clinician members of the 
American Academy of 
Hospice and Palliative 
Medicine, 68% physicians 

Number of participants 
recruited: 4,456 

Number of participants 
evaluated: 1,357 

Multivariate Spearman 
correlation tests, 
bootstrap multivariable 
stepwise logistic 
regression 

Marital status, children 
at home, colleagues in 
practice (3 or less 
versus four or more), 
physician versus 
nonphysician, weekly 
hours worked (greater 
than 50 versus less 
than 50), and age 
(under 50 versus over 
50 years) were 
variables used in 
multivariable logistic 
regression. 

Marital status, children 
at home, colleagues in 
practice (3 or less 
versus four or more), 
physician versus 
nonphysician, weekly 
hours worked (greater 
than 50 versus less 
than 50), age (under 50 
versus over 50 years) 

Burnout was measured 
with the MBI-HSS and 
was defined as high 
emotional exhaustion 
(score of 27 or higher) or 
high depersonalization 
(score of 13 or higher) 

Working at least 50 
hours per week (versus 
less than 50 hours per 
week, odds ratio point 
estimate = 1.672, 95% 
confidence interval = 
1.245 to 2.246). working 
with fewer colleagues 
(three or fewer versus 
four or more, OR 1.657, 
95% CI 1.253-2.192), 
being younger (under 50 
years of age versus 50 
or above, OR = 1.914, 
95% CI = 1.454-2.521), 
being a nonphysician 
(not MD nor DO, OR = 
1.959, 95% CI = 1.439-
2.665), and working on 
weekends often or all 
the time (versus other, 
OR = 1.648, 95% CI = 
1.240-2.188) were 
associated with burnout 
in multivariable logistic 
regression. Younger 
(under 50 years of age) 
nonphysicians who 
worked for over 50 
hours a week, worked 
with fewer colleagues, 
and worked on 
weekends often 
exhibited the highest 
burnout risk. 

Kannampallil, 
202064  

Concurrent 

Physicians 

Physician trainees at 
Washington University 

Multivariate  

Exposure to patients 
being tested for 

Demographic and 
program characteristics 
(sex, marital status, 
significant other's 

Burnout was measured 
with the Stanford 
Professional Fulfillment 
Index which combines 

Trainees who were 
exposed to COVID-19 
patients were more likely 
to have burnout (1.31 

Page 88 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

Academic medical 
center 

School of Medicine, Barnes 
Jewish Hospital, St Louis 
Children’s Hospital 

Number of participants 
recruited: 1,375 

Number of participants 
evaluated: 393 (403 
responses, 10 duplicates) 

COVID-19, married 
status 

occupation, clinical 
role, residency or 
fellowship program, 
program year), clinical 
responsibilities (clinical 
services with and 
without patient contact, 
education, research, 
quarantined), perceived 
life stressors (financial 
concerns, childcare, 
home schooling, care 
for elder relatives), 
work-family balance 
(how often demands of 
job interfere with family 
life, how often 
demands of family 
interfere with work on 
job, how difficult it is to 
take time off during 
work to take care of 
personal or family 
matters), awareness of 
institutional services 
(usage of wellness 
programs, COVID-19 
wellness support 
resources, housing, 
childcare resources) 

burnout and professional 
fulfillment, based on 
workload exhaustion and 
interpersonal 
disengagement 
(depersonalization), and 
defined as high scores 
(1.33 or above) for 
workload exhaustion 
and/or (?) 
depersonalization. Other 
outcomes were 
depression, anxiety, 
stress, professional 
fulfillment. 

[95% CI, 1.21 to1.41] vs 
1.07 [95% CI, 0.96 to 
1.19]; P = 0.002] (Tables 
2 and 3). 

Kashani, 201565  

Concurrent 

Tertiary care 
academic medical 
center 

Physicians 

Critical care fellows at a 
tertiary care academic 
medical center 

Number of participants 
recruited: 58 

Number of participants 
evaluated: 21 

Multivariate ANOVA, t-
test, Wilcoxon rank-
sum test, with 
Bonferroni adjustments 

Gender, age, 
fellowship type, 
fellowship stage, 
fellowship training year 
were the variables for 
stratification. 

Gender, age, race, 
fellowship type, 
fellowship stage, 
fellowship training year, 
gratitude (measured 
with the Gratitude 
Questionnaire-Six Item 
Form  (GQ-6)), life 
satisfaction (measured 
with the Satisfaction  
with  Life  Scale  
(SWLS)(, happiness 
(measured with the 
Subjective Happiness 
Scale (SHS)), and 

Burnout was measured 
with an abbreviated MBI 
for emotional exhaustion 
and depersonalization. 

Asian fellows reported 
significantly lower 
burnout and graduating 
fellows reported 
significantly higher 
burnout than new and 
transitioning fellows. 
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perceived stress 
(measured with the 14-
item Perceived  Stress  
Scale (PSS-14). 

Kemper, 202066  

Kemper, 201867; 
Kempler, 201968 

Prospective 

Longitudinal 
Educational 
Assessment 
Research Network 
of the Association 
of Pediatric 
Program Directors, 
consisting of 34 
residency 
programs in 2016, 
43 in 2017, and 49 
in 2018 

Physicians 

Residents in categorical or 
combined programs at sites 
of the Longitudinal 
Educational Assessment 
Research Network of the 
Association of Pediatric 
Program Directors 

Number of participants 
recruited: 9,653 

Number of participants 
evaluated: 6,058 

Multivariate  

Burnout in 2017, risk 
factors in 2018 

Demographic 
characteristics, 
program 
characteristics, 
personal qualities, 
experiences, support 
satisfaction, work-life 
balance, learning 
environment, 
mindfulness, self-
compassion, stress 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or above) and/or high 
depersonalization (score 
of 13 or above). 

Perceived stress (2016 
AOR 2.4 (1.9-2.9), 2017 
AOR 2.1 (1.7-2.5), 2018 
AOR 1.7 (1.4-2.0)), 
sleepiness (2016 AOR 
1.2 (1.1-1.4), 2017 AOR 
1.3 (1.15-1.5), 2018 
AOR 1.3 (1.2-1.5)), 
work-life balance 
dissatisfaction (2016 
AOR 1.6 (1.1-2.3), 2017 
AOR 2.1 (1.5-2.8), 2018 
AOR 1.9 (1.4-2.5)), and 
recent medical error 
(2016 AOR 1.4 (1.02-
2.0), 2017 AOR 1.4 (1.1-
1.9), 2018 AOR 1.6 (1.2-
2.2)) were significantly 
associated with a 
greater risk of burnout. 
Empathy (2016 AOR 
0.67 (0.6-0.8), 2017 
AOR 0.7 (0.6-0.75), 
2018 AOR 0.7 (0.6-0.8)), 
self-compassion (2016 
AOR 0.8 (0.6-0.9), 2017 
AOR 0.8 (0.7-0.9), 2018 
AOR 0.7 (0.6-0.8)), 
quality of life (2016 AOR 
0.7 (0.6-0.9), 2017 AOR 
0.8 (0.7-0.99), 2018 
AOR 0.7 (0.6-0.9)), and 
confidence in providing 
compassionate care 
(2016 AOR 0.8 (0.7-
0.98), 2017 AOR 0.8 
(0.7-0.9), 2018 AOR 0.9 
(0.8-0.99)) were 
significantly associated 
with a lower risk of 
burnout (p < 0.05). 
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Controlling for burnout in 
2017 burnout and risk 
factors (such as recent 
error, sleepiness, 
rotation, time off) in 
2018, quality of life in 
2017 was associated 
with burnout in 2018. 
After controlling for 
baseline burnout levels 
in linear mixed-model 
regression analyses, 
mindfulness in 2016 was 
protective for levels of 
stress and confidence in 
providing care in 2017. 
Self-compassion in 2016 
was protective for 
burnout, stress, and 
confidence in providing 
compassionate care in 
2017. 

Khalafallah, 
202069  

Concurrent 

American 
Association of 
Neurological 
Surgeons (AANS) 

Physicians 

All attending members of the 
American Association of 
Neurological Surgeons 
(AANS) 

Number of participants 
recruited: 3,000 

Number of participants 
evaluated: 407 

Multivariate  

NA 

Changes in workflow 
related to COVID-19 
(effect of pandemic on 
workload, personal and 
professional life, 
uncertainty about future 
earnings and 
healthcare changes, 
state of mind), personal 
and professional 
stressors, career 
satisfaction 

Burnout was measured 
with the abbreviated MBI 
and defined as a high 
score in either emotional 
exhaustion (13-18 points) 
or depersonalization (13-
18 points) 

Working in a hostile or 
difficult environment 
since the rise of COVID-
19 (OR = 2.534, 95% CI: 
1.273− 5.046, p = 
0.008), having no 
children (OR = 3.294, 
95% CI: 1.307− 8.299, p 
= 0.011), having 
practiced for 5 to 15 
years (vs. < 5 years) 
(OR = 4.568, 95% CI: 
1.354− 15.414, p = 
0.014), spending more 
time conducting non-
neurosurgical medical 
care because of COVID-
19 (OR = 2.362, 95% CI 
1.153− 4.839, p = 
0.019), feeling uncertain 
about future income due 
to COVID-19 (OR = 
4.031, 95% CI: 1.103− 
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14.728, p = 0.035), and 
choosing not to pursue 
or feeling unsure about 
pursuing neurosurgery if 
given the choice again 
(OR = 7.492, 95% CI: 
4.003− 14.021, p < 
0.001) were significantly 
positively associated 
with burnout, even after 
bias-corrected 
bootstrapping. The 
AUROC score for the 
regression model was 
0.857 (95% CI: 0.814− 
0.900). (Table 4) 

Khalafallah, 
202070  

Concurrent 

American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgery resident 
members of the American 
Association of Neurological 
Surgeons 

Number of participants 
recruited: 1,374 

Number of participants 
evaluated: 167 

Multivariate  

NA 

Demographic variables, 
personal and 
professional stressors 
related to COVID-19 
(its effect on work 
hours, achievement of 
surgical milestones, 
uncertainty about future 
earnings and health 
care reform, personal 
life, professional life) 

Burnout was measured 
with the abbreviated MBI, 
and burnout was defined 
as a high score (13-18) in 
emotional exhaustion or 
depersonalization. 
Another outcome was 
career satisfaction. 

Alterations in elective 
rotation or vacation 
schedules due to 
COVID-19 (p = .013) 
and the decision to not 
pursue neurosurgery if 
given the choice again 
(p < .001) were 
significantly associated 
with burnout. PGY was 
negatively associated 
with burnout, with every 
1-year increase in PGY 
corresponding to a 
33.2% reduction in 
burnout rate (p = .011). 

Kroth, 201971  

Concurrent 

Stanford Hospital 
and Clinics: 
University of New 
Mexico; and 
Centura Health 
Physician Group, 
Westminster, CO 

Mixture of physicians, PA's, 
NP's 

Physicians and advanced 
practice clinicians, including 

nurse practitioners and 
physician assistants 

Number of participants 
recruited: 640 

Number of participants 
evaluated: 282 

Multivariate  

Age, sex, 
race/ethnicity, clinician 
type, practice type, 
roles, patient panel 
complexity, intent to 
stay, time for personal 
and family life, 
workload control 

Work conditions, EHR 
design and use factors, 
and coping strategies 

Stress level with 4-item 
validated measure and 
burnout with a single item 
from the Physician 
Worklife Study (score of 3 
or more indicates 
burnout) 

Overall, EHR design and 
use factors accounted 
for 12.5% of variance in 
measures of stress and 
6.8% of variance in 
measures of burnout. 
Work conditions, 
including EHR use and 
design factors, 
accounted for 58.1% of 
variance in stress; key 
work conditions were 

Page 92 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

office atmospheres  
control of 
workload , and physical 
symptoms attributed to 
EHR use Work 
conditions accounted for 
36.2% of variance in 
burnout, where 
challenges included 
chaos (adjusted odds 
ratio, 1.39; 95% CI, 
1.10-1.75; P = .006) and 
physical symptoms 
perceived to be from 
EHR use (adjusted odds 
ratio, 2.01; 95% CI, 
1.48-2.74; P < .001). 
Coping strategies were 
associated with only 
2.4% of the variability in 
stress and 1.7% of the 
variability in burnout. 

Kuerer, 200772  

Concurrent 

Society of Surgical 
Oncology 

Physicians 

Members of the Society of 
Surgical Oncology 

Number of participants 
recruited: 1,519 

Number of participants 
evaluated: 549 

Multivariate Cochran-
Armitage trend test, 
simple linear 
regression, stepwise 
logistic regression 

Controlled variables 
unclear 

Age, gender, having 
children, mental and 
physical quality of life 
(measured with the 
Medical Outcomes 
Study Short Form (SF-
8)), current practice 
setting (private), years 
since training, hours 
worked per week, 
cases per week, nights 
on call per week, 
percentage of time 
devoted to research, 
depression (measured 
with the Primary Care 
Evaluation of Mental 
Disorders), alcohol use 
and dependence 
(measured with items 
from the Alcohol Use 
Disorders Identification 
Test), choice to be a 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. 

Burnout was more 
common among 
respondents age 50 
years or younger (31% 
vs 22%; P = .029) and 
women (37% vs 26%;P 
= .031). Factors 
associated with a higher 
risk of burnout on 
multivariate analysis 
were devoting less than 
25% of time to research, 
had lower physical QOL, 
and were age 50 years 
or younger. Burnout was 
associated with lower 
satisfaction with career 
choice. 
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physician again, 
choose to be a surgical 
oncologist again, 

Kuhn, 200973  

Concurrent 

American College 
of Emergency 
Physicians 

Physicians 

American College of 
Emergency Physicians 
members with a mailing 
address and in active 
practice  of emergency 
medicine 

Number of participants 
recruited: 450 

Number of participants 
evaluated: 193 

Multivariate Chi-square 
tests, t-tests or 
Wilcoxon rank sum 
tests, multivariable 
logistic regression 

All predictor variables 
other than high anxiety 
due to concern for poor 
outcomes - satisfaction 
with autonomy in 
administrative work, 
autonomy in clinical 
work, resources 
available, relationships 
at work, lifestyle 
satisfaction, challenges 
of practicing 
emergency medicine; 
demographic 
characteristics; anxiety 
due to uncertainty, 
reluctance in disclosing 
uncertainty to patients, 
reluctance in disclosing 
mistakes 

Work-life satisfaction 
(with autonomy in 
administrative work, 
autonomy in clinical 
work, resources 
available, relationships 
at work, lifestyle 
satisfaction, challenges 
of practicing 
emergency medicine) 
from the Career 
Satisfaction Survey of 
Emergency Physicians 
instrument, 
demographic 
characteristics, 
reactions of uncertainty 
(anxiety due to 
uncertainty, concern 
regarding poor 
outcomes, reluctance 
in disclosing 
uncertainty to patients, 
reluctance in disclosing 
mistakes) based on the 
Physicians' Reactions 
to Uncertainty: Refining 
the Constructs and 
Scales measure 

Career burnout was 
measured as a binary 
variable based on having 
any highest-category 
score among the 3 scales 
of the MBI of emotional 
exhaustion, 
depersonalization, and 
reduced personal 
accomplishment. 

No demographic 
variables significantly 
predicted burnout. 
Dissatisfaction with 
clinical autonomy, 
challenges in practicing 
emergency medicine, 
and lifestyle stress 
significantly predicted 
high burnout. Anxiety 
due to uncertainty and 
anxiety due to poor 
outcomes were 
associated with career 
burnout. High anxiety 
due to concern for poor 
outcomes most strongly 
predicted career burnout 
when all other predictor 
variables were 
controlled for. 

Lam, 202174  

Concurrent 

American College 
of Mohs 
Micrographic 
Surgery 

Physicians 

Members of American 
College of Mohs 
Micrographic Surgery 

Number of participants 
recruited: 1,450 

Number of participants 
evaluated: 137 

Multivariate  

NA 

Demographic variables 
(gender, age, race, 
number of years since 
training, region of 
practice, community of 
practice, type of 
practice, cases per 
year),  resiliency 
(including the ability to 
pivot, balanced goal-
setting, building 
empathy, engaging in a 
higher purpose, fact-

Burnout was measured 
with two single-item 
questions adapted from 
the full MBI, and burnout 
was defined as a high 
score for emotional 
exhaustion or 
depersonalization 

Burnout was higher for 
females (56%) than 
males (40%) (p < .05; 
Table 2). There was 
significantly lower 
burnout among 
surgeons age of at least 
60 years, although this 
group comprised only 15 
of the 137 participants (p 
< .05; Table 2). There 
were significantly lower 
burnout rates in 
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based decision-making, 
focus, grit, pragmatic 
optimism, self-control, 
and self-reflection) 
(measured with the 
Resilience Profile 
based on 67 questions 
for 12 resilience 
factors) 

academic-based than in 
community-based 
practices (p < .05; Table 
2). Among resilience 
factors, the ability to 
pivot and self-control 
significantly impacted 
burnout (p < .05 for 
both). 

Lapinski, 201675  

Concurrent 

American College 
of Osteopathic 
Family Physicians 

Physicians 

Osteopathic medicine 
residents in family medicine 
whose email addressed 
were listed with the 
American College of 
Osteopathic Family 
Physicians 

Number of participants 
recruited: 1,700 

Number of participants 
evaluated: 316 

Multivariate  

Controlled variables 
unclear 

Non-modifiable factors 
(gender, age, sexual 
orientation, relationship 
status, depression), 
work environment (on-
call schedule, 
night/weekend 
schedule, work 
schedule, sleeping 
habits), personal and 
professional life 
satisfaction 

Burnout was measured 
using the MBI and was 
defined as high emotional 
exhaustion or low 
personal 
accomplishment. 

Women were 1.8 times 
more likely than men to 
experience burnout 
(95% CI, 1.14-2.99; 
p=.01). Residents with 
higher depression levels 
were more likely to 
experience burnout than 
those not depressed 
(χ2(5, 273)=64.17, 
p<.001). 

Larson, 202176  

Carlson, 202177 

Concurrent 

Academic 
otolaryngology 
programs 

Physicians 

Otolaryngology residents, 
fellows, attending physicians 
at 12 academic 
otolaryngology programs 

Number of participants 
recruited: 613 (240 
residents, 37 fellows, 336 
attending physicians) 

Number of participants 
evaluated: 340 (137 
residents, 17 fellows, 186 
attending physicians) 

Multivariate  

Age, hours worked in a 
typical week, nights on 
call in a typical week, 
years of practice 

Demographic 
characteristics (age, 
gender, race, marital or 
partnership status, 
children), professional 
characteristics (student 
loan debt, hours 
worked in a typical 
week, hours for each 
shift in a typical week, 
nights on call in a 
typical week, 
subspecialty, years in 
practice) 

Burnout was measured 
with the abbreviated 2-
item MBI on a 7-point 
scale, and burnout was 
defined as a frequency of 
at least once a week of 
emotional exhaustion or 
depersonalization. Other 
outcomes were distress, 
major depressive 
disorder, general anxiety 
disorder. 

The number of hours 
worked in a typical week 
(OR for every 10 hours, 
1.92; 95% CI, 1.26-2.92; 
P = .003) was 
significantly associated 
with burnout. The 
association of 
relationship status with 
burnout differed by 
gender (P = .007), and 
19 of 82 (23%) of 
married or partnered 
men had burnout as 
compared with 9 of 18 
(50%) of single men (P 
= .02), but 16 of 28 
(57%) of married or 
partnered women had 
burnout as opposed to 4 
of 14 (29%) of single 
women (P = .08). 
Burnout was present in 
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52 (35%) trainees and 
47 (26%) attending 
physicians (P = .06). 

Levin, 201778  

Concurrent 

American 
Academy of 
Neurology 

Physicians 

Neurologists who were 
members of the American 
Academy of Neurology 

Number of participants 
recruited: 938 

Number of participants 
evaluated: 354 

Multivariate Chi-square 
test, Kruskal-Wallis 
test, and multivariable 
logistic regression 

Nuerologist trainees 
vs. practicing (resident 
and fellow) 
neurologists 

Personal 
characteristics (age, 
gender, geographic 
region, training year), 
professional 
characteristics and 
work/life balance 
(hours worked per 
week, percentage of 
time devoted to clinical 
practice, percentage of 
time devoted to 
research, percentage 
of time devoted to 
administrative work, 
percentage of time 
devoted to other 
activities, number of 
nights on call per week, 
median number of 
outpatients in clinic per 
week, median number 
of outpatients in clinic 
per week, median 
number of inpatients 
per day, median 
number of weekends 
round in hospital) 

Burnout was measured 
using the MBI and 
defined as high emotional 
exhaustion (score of 27 
and higher) or high 
depersonalization (score 
of 10 and higher). 

Among residents, 
greater work-life balance 
satisfaction, greater 
meaning in work, and 
older age were 
associated with lower 
burnout risk. Among 
fellows, greater work-life 
balance satisfaction and 
effective support staff 
were associated with 
lower burnout risk. 

Lindeman, 201779  

Prospective 

Academic surgery 
programs 

Physicians 

All residents in general 
surgery at two academic 
surgery programs 

Number of participants 
recruited: 145 

Number of participants 
evaluated: 55 

Multivariate T-tests, 
analysis of variance, 
Spearman correlation 
tests, chi-square tests, 
Wilcoxon signed-rank 
test, statistical power 
analysis, multiple linear 
regression 

Controlled variables 
unclear 

Personality 
characteristics 
(extroverted, 
agreeable, 
conscientious, 
emotionally stable, 
open to new 
experiences, as 
measured with the Ten-
Item Personality 
Inventory), emotional 
intelligence (well-being, 
self-control, 
emotionality, 

Burnout was measured 
as 2 of the components of 
the MBI, namely, 
emotional exhaustion and 
depersonalization. 
Burnout was defined by 
emotional exhaustion 
only, with scores of 27 or 
greater for high burnout 
and scores of under 16 
for low burnout. 

Emotional intelligence 
(well-being, self-control, 
emotionality, sociability) 
and work experiences 
(job autonomy, social 
support, work feedback, 
personal and 
professional 
development 
opportunities), and some 
personality 
characteristics (including 
agreeable, emotionally 
stable, conscientious) 
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sociability), as 
measured with the Trait 
Emotional Intelligence 
Questionnaire Short 
Form), work 
experiences (job 
autonomy, social 
support, work 
feedback, personal and 
professional 
development 
opportunities, as 
measured with the job 
demands and 
resources 
questionnaire), 
demographic variables 
(age, sex, postgraduate 
year, training program, 
clinical status) 

were significantly 
inversely correlated with 
burnout. Perceived 
positive work 
experiences were 
significantly inversely 
correlated with burnout, 
and perceived negative 
work experiences were 
significantly correlated 
with burnout, but 
perceived positive work 
experiences showed the 
stronger relationship 
with burnout. Total 
scores for emotional 
intelligence scores, total 
scores for positive work 
experience, and the 
personality characteristic 
of being agreeable all 
independently predicted 
lower burnout. Age and 
being female were also 
associated with higher 
rates of burnout. 

Lu, 201580  

Concurrent 

University 
residency 
programs 

Physicians 

Attending physicians and 
post-graduate 2nd to 4th-
year resident physicians in 
emergency medicine at 2 
university programs 

Number of participants 
recruited: 155 

Number of participants 
evaluated: 77 

Multivariate Fischer's 
exact test, student's t 
test 

Controlled variables 
unclear 

Depression (measured 
with part of the Primary 
Care Evaluation of 
Mental Disorders 
Instrument), quality of 
life (self-reported 
overall quality of life in 
the past week), career 
satisfaction (choice to 
be a doctor again, if 
given chance to 
reconsider career 
choice) 

Burnout was measured 
with the MBI for the 3 
dimensions of 
depersonalization, 
emotional exhaustion, 
and low personal 
accomplishment. Burnout 
was dichotomized and 
defined as high 
depersonalization or high 
emotional exhaustion. 

Among emergency 
physicians, burnout was 
significantly associated 
with depression (38.6% 
vs 12.1%) and less 
career satisfaction 
(77.3% vs 97.0%). 
Emergency physicians 
with high burnout were 
significantly more likely 
to perform suboptimal 
care practices more 
often in the 6 domains of 
early admission or 
discharge of patients, 
not discussing options or 
answering questions, 
ordering more tests, not 
treating pain, failing to 

Page 97 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

communicate important 
handoffs, and not 
discussing plans with 
staff. 

Marchalik, 201981  

Marchalik, 201982 

Concurrent 

Urology resident 
training programs 

Physicians 

Urology residents enrolled in 
an academic urology 
residency 

training program 

Number of participants 
recruited: 1304 

Number of participants 
evaluated: 211 

Multivariate  

Gender, training level, 
work hours, and 
structured mentorship 
programs 

Regularly read for 
relaxation,  time with 
family and friends, 
worked more than 80 
hours, access to a 
structured mentorship 
program, access to 
mental health services 

Burnout is an 
occupational syndrome 
resulting from persistent 
work-related stress. 

Residents working >80 
hours vs 60-80 hours 
and <60 hours per week 
were more likely to 
exhibit burnout (77.6% 
vs 66.1% vs 47.1%, 
respectively, P = .044). 
Institutional factors such 
as structured mentorship 
programs (P = .019) and 
access to mental health 
services (P <.001) were 
associated with 
decreased burnout. On 
multivariable analysis, 
unavailable or difficult-
to-access mental health 
services were 
associated with 
increased odds of 
burnout 

Martini, 200483  

Concurrent 

Wayne State 
University School 
of Medicine 

Physicians 

All residents and interns in 
dermatology, general 
surgery, internal medicine, 
family medicine, neurology, 
obstetrics/gynecology, 
ophthalmology, and 
psychiatry 

Number of participants 
recruited: 321 

Number of participants 
evaluated: 110 

Multivariate  

Controlled variables 
unclear 

Specialty, year of 
residency, hours 
worked, satisfaction 
with clinical faculty, 
family stress, marital 
status, children, 
relocation 

Percent of residents 
meeting burnout criteria 
on the MBI 

50% or residents met 
criteria for burnout. 
Residents in their first 
year had significantly 
higher rates of burnout 
(77.3%) even after 
controlling for program 
or working more than 80 
hours per week. Burnout 
was also significantly 
higher among residents 
who were dissatisfied 
with their clinical faculty, 
unmarried, and 
experiencing a family-
related stress. 

McAbee, 201584  

Concurrent 

Physicians 

Neurosurgeons 

Multivariate Univariate 
analysis, forward 
multivariable logistic 

Accusation of 
malpractice, academic 
affiliation, professional 

Burnout was measured 
with the MBI and defined 
as high emotional 

Accusation of 
malpractice (OR 1.6) 
and uncertainty over 
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American 
Association of 
Neurological 
Surgeons 

Number of participants 
recruited: 3,247 

Number of participants 
evaluated: 783 

regression, subgroup 
analysis 

Gender, age, marital 
status, children, type of 
practice, academic or 
university affiliation, 
duration of practice 

perceptions 
(uncertainty over future 
earnings/ health care 
reform, challenges at 
work, good work/life 
balance, enough time 
for personal 
development) 

exhausation or high 
depersonalization. 

future earnings/health 
care reform (OR 1.96) 
significantly increased 
the odds of burnout, 
while work-life balance 
(OR = 0.45), academic 
affiliation (OR = 0.69), 
challenges at work *OR 
= 0.60), and enough 
time for personal 
development (OR = 
0.57) decreased the 
odds of burnout. 

McPhillips, 200785  

Concurrent 

Association of 
Medical School 
Pediatric 
Department Chairs 

Physicians 

Former and current 
members of Association of 
Medical School Pediatric 
Department Chairs between 
1993 and 2005 

Number of participants 
recruited: 250 

Number of participants 
evaluated: 148 

Multivariate T-tests, 
chi-square tests, Fisher 
exact test, Pearson 
correlation test, logicist 
regression, statistical 
power calculation 

Number of years as 
chair of medical school 
pediatric department, 
weekly hours typically 
worked at office, 
weekly hours worked 
away from office/home, 
weekly evenings at 
work events, annual 
weeks of vacation, 
annual weeks 
attending on inpatient 
service; workload, 
supportive-receptive 
work style, choice-
independence (as 
measured with an 
abbreviated Workplace 
Climate Questionnaire 
for workload, choice-
independence, and 
supportive-receptive 
subscales for 
workload) 

Number of years as 
chair of medical school 
pediatric department, 
weekly hours typically 
worked at office, 
weekly hours worked 
away from office/home, 
weekly evenings at 
work events, annual 
weeks of vacation, 
annual weeks attending 
on inpatient service; 
workload, supportive-
receptive work style, 
choice-independence 
(as measured with an 
abbreviated Workplace 
Climate Questionnaire 
for workload, choice-
independence, and 
supportive-receptive 
subscales for workload) 

Burnout was measured 
using the MBI-HSS for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
depersonalization or high 
emotional exhaustion. 

Number of years as 
medical school pediatric 
department chair (odds 
ratio = 0.9, 95% 
confidence interval = 
0.80-0.99), work 
exceeding 1 night per 
week  (OR = 5.9, 95% 
CI = 1.5-22.9), high 
workload (OR = 3.0, 
95% CI = 1.3-6.7), and 
lack of a supportive work 
environment (OR = 2.2, 
95% CI = 1.1-4.2) were 
independently and 
significantly associated 
with burnout. 
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Melnick, 202086  

Concurrent 

American Medical 
Association 
Physician 
Masterfile 

Physicians 

Physicians from all specialty 
disciplines who were listed in 
the American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 30,456 (1,250 for 
subsurvey) 

Number of participants 
evaluated: 5,197 (870 for 
subsurvey) 

Multivariate  

Age, gender, medical 
specialty, practice 
setting, number of 
hours worked, number 
of nights on call per 
week, perceived EHR 
usability 

Demographic 
characteristics (age, 
gender, relationship 
status), medical 
specialty, number of 
hours worked per 
week, number of nights 
on call per week, 
practice setting, 
perceived EHR 
usability (measured 
with the System 
Usability Scale) 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score of 27 or above) 
and/or high emotional 
exhaustion (score of 10 
or above). 

EHR usability was 
independently 
associated with the odds 
of burnout, and a 1-point 
increase was 
significantly associated 
with a 3% reduction in 
odds of burnout (OR = 
0.97, 95% CI = 0.97-
0.98, P<0.001). EHR 
usability and medical 
specialty accounted for 
5.8% and 3.3%, 
respectively, of variance 
in burnout. 

Milder, 202187  

Concurrent 

American 
Academy of 
Craniomaxillofacial 
Surgeons 

Physicians 

Active fellow members of 
American Academy of 
Craniomaxillofacial 
Surgeons 

Number of participants 
recruited: 180 

Number of participants 
evaluated: 108 (100 
completed survey, 2 
removed for answers outside 
range) 

Multivariate  

Gender 

Demographic 
characteristics (gender, 
age, years as 
attending), professional 
obligations (call 
responsibilities, hours 
worked per week, daily 
duties), quality of life 

Burnout was measured 
with the Expanded 
Physician Well-Being 
Index, and being at risk of 
burnout was defined as a 
score of 3 or above 

Being more than 40 
years old (P value 
0.009), working 55 hours 
or more per week (P 
value 0.014), having 
over 10 call shifts per 
month (P value 0.023), 
and teaching relative to 
other tasks (P value 
0.047) were all 
associated with being at 
risk for burnout. 
Females had higher risk 
for burnout (average 
WBI score of 4). 

Mirvis, 199988  

Prospective 

VA medical 
centers 

Physicians 

VA medical center directors, 
associate directors, chiefs of 
staff 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 88 

Multivariate Analysis of 
variance, multiple 
linear regression 
including path analysis 

Burnout phase, age, 
job position, role 
clarity, role conflict, 
availability of 
resources, work 
support, other support, 
general satisfaction, 
satisfaction with VA 
system, satisfaction 
with VAMC, frustration, 

Demographic variables 
(age, gender, service 
duration), job 
satisfaction (general 
job satisfaction, 
satisfaction with local 
VA medical center, 
satisfaction with 
national VA system, job 
frustration, intent to 
stay in VA system), job 
role characteristics 
(clarity, job role conflict, 
resource availability), 
social support (work 

Burnout was calculated 
as  a"phase" of burnout, 
based on the 3 subscales 
of the 1986 Maslach and 
Jackson burnout 
inventory - 
depersonalization, 
emotional exhaustion, 
and personal 
accomplishment - with 
burnout phase I 
corresponding to all 3 
scores being low, phase 
II for high 
depersonalization score 

Mean phase values of 
burnout rose in later 
surveys, with levels of 
burnout in phases VI-VIII 
rising significantly in 
proportion from 1992-
1997. Lower respondent 
age and higher 1992 
burnout phase were 
associated with higher 
1997 burnout phase. 
Lower resource 
adequacy and less 1989 
job role clarity were 
associated with higher 
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intent to stay were 
used to identify 
variables that were 
significant independent 
associated with 
burnout phase. 

support, personal 
support), previous 
survey's burnout phase 

alone, phase III for high 
personal accomplishment 
alone, phase IV for both 
high depersonalization 
and high personal 
accomplishment, phase V 
for high emotional 
exhaustion alone, phase 
VI for both high 
depersonalization and 
high emotional 
exhaustion, phase VII for 
both high personal 
accomplishment and 
emotional exhaustion, 
and phase VIII for all 3 
being high. 

1992 burnout phase. 
Lower age, less job role 
clarity, and less 
resource availability in 
1992 were associated 
with higher 1997 burnout 
phase. Lower job 
satisfaction, less 
resource availability, and 
higher intention to stay 
in the VA medical center 
in 1989 were associated 
with higher 1992 burnout 
phases. In sum, 
significant predictors of 
burnout phase were 
previous burnout phase, 
job role clarity, resource 
availability, and age. 

Moore, 201989  

Concurrent 

Facebook group 

Physicians 

Female neurologists from 
Women Neurologists Group 
on Facebook 

Number of participants 
recruited: 798 

Number of participants 
evaluated: 181 

Multivariate Kendall's 
tau-b, multiple logistic 
regression, chi-square 
tests, qualitative 
analysis of text (by two 
raters, inductive 
analysis, coding) 

The predictor variables 
were used in multiple 
logistic regression. 

Career characteristics 
(medical training, 
involvement with 
fellowship, 
subspecialty, stage of 
career, adult vs. 
pediatric neurology, 
size of community, 
practice setting, rank, 
employment status, full 
time vs. part-time work, 
clinical time in inpatient 
vs. outpatient settings, 
percentage of time 
spent on clinical duties, 
hours worked per 
week, average on-call 
nights per month, 
compensation method), 
family life and work-life 
balance (number of 
children, age of 
youngest child, 
average daily stress 
level, satisfaction with 
work-life balance, 

Burnout was measured 
as one of many 
dimensions of the 11-item 
Mini-Z survey . 

Higher stress levels (OR 
= 3.29 for highest 
quartile of stress), 
working more than 61 
hours vs. less than 40 
hours a week (OR = 4.7 
), poor or marginal vs. 
satisfactory, good, or 
optimal control over 
workload (OR = 3.5), 
and gender 
discrimination (Kendall’s 
tau-b = 0.21) were 
significantly associated 
with greater burnout in 
multivariable logistic 
regression. More 
administrative support, 
more time at work to 
manage non-billable 
clerical burdens, and 
more time to see 
patients were themes on 
measures to reduce 
burnout in qualitative 
analysis. 
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maternity leave and 
child-care, exercise), 
gender-based 
discrimination (current 
experience of it at 
workplace, sources), 
stressful environment, 
lack of control, number 
of hours, gender 
discrimination and 
sources, 

Mullins, 202090  

Concurrent 

Academic surgery 
program sites 

Physicians 

General surgery residents at 
7 academic surgery program 
sites 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 164 

Multivariate  

Internal characteristics, 
external 
characteristics, 
demographic 
characteristics 

Internal characteristics 
of emotional 
intelligence (measured 
with the Brief Emotional 
Intelligence Scale), 
resilience (measured 
with the Connor-
Davidson Resilience 
Scale), mindfulness 
(measured with the 
Revised Cognitive and 
Affective Mindfulness 
Scale); external 
characteristics of work 
experiences 
(autonomy, social 
support, meaningful 
feedback, perceptions 
of job resources), work 
engagement 
(measured with the 
Utrecht Work 
Engagement Scale and 
the Job Demands-
Resources Scale); 
demographic 
characteristics (gender, 
postgraduate year, 
clinical or research 
status, age) 

Burnout was measured 
with the MBI-Human 
Services Survey for 
Medical Personnel, and 
high risk for burnout was 
defined as scores of 4 or 
above 

Work engagement 
(coeff.= 0.76, 95% CI= 
1.00-0.52), and work 
experiences (coeff.= 
0.10, 95% CI= 0.19-
0.01) were both 
significantly inversely 
associated with burnout. 

Ofei-Dodoo, 
201991  

Concurrent 

Physicians 

Residents and faculty of 13  
graduate medical education 

Multivariate  

Controlled variables 
unclear 

Career status (faculty 
vs. resident-physician), 
perceived causes of 

Burnout was measured 
with the Abbreviated 
Maslach Burnout 
Inventory (MBI-9) which 

Residents had higher 
rates of burnout than 
core faculty members 
(51% vs. 31%, P<0.05). 
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Graduate medical 
education 
residency 
programs 

residency programs that are 
sponsored by the University 
of Kansas School of 
Medicine-Wichita 

Number of participants 
recruited: 439 

Number of participants 
evaluated: 218 

burnout among peers 
(open-ended question) 

assesses emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion (a 
score of 11 or more) or 
high depersonalization (a 
score of 7 or more). 

Five themes were 
possible causes of 
burnout: lack of work-life  
balance, systemic 
issues, low morale, 
difficult patient 
populations, and 
unrealistic expectations. 

Ofei-Dodoo, 
201992  

Retrospective 

Members of the 
Medical Society of 
Sedgewick County 

Physicians 

Physicians who were active 
members of the medical 
society 

Number of participants 
recruited: 442 

Number of participants 
evaluated: 197 

Unclear  

Controlled variables 
unclear 

Suicidal ideation, 
depression, level of 
fatigue, and hours 
worked per week 

Scoring high on 
emotional exhaustion (11 
and higher) and/or 
depersonalization (7 and 
higher) on the 
Abbreviated Maslach 
Burnout Inventory (MBI-9) 

49.5% reported 
manifestations of 
burnout. Suicidal 
ideation, depression, 
fatigue, and working 
more than 50 hours per 
week had greater 
burnout. 

Ofei-Dodoo, 
202193  

Concurrent 

Kansas 

Physicians 

The practicing community-
based family physicians and 
University of Kansas School 
of Medicine-Wichita family 
medicine faculty physicians 
on the email system list of 
the Family Medicine 
Research and Data, 
Information and Outcomes 
Practice-Based Research 
Net 

Number of participants 
recruited: 248 

Number of participants 
evaluated: 113 

Multivariate  

Age, sex, years in 
clinical practice, county 
practicing in 

Concerns about 
exposure to COVID-19 
(treatment of 
presumptive or 
confirmed COVID-19 
patients, number of 
such patients treated, 
place of such treatment 
(office, home visit, 
emergency 
department, hospital, 
long-term care facility, 
telehealth), (patient 
volumes before and 
during early phase of 
pandemic); personal 
depression, anxiety, 
stress (measured with 
the Depression Anxiety 
Stress Scales 21 
consisting of 21 
questions in 3 scales, 
on a 4-point frequency 
scale) and self-reported 
stress surrounding 

Burnout was measured 
with 2 single-item 
measures on a 7-point 
scale from the full MBI, 
and burnout was defined 
as high scores (above 3) 
for emotional exhaustion 
and/or depersonalization. 

Treating any 
presumptive or 
confirmed COVID-19 
patients was significantly 
positively associated 
with manifestations of 
burnout (OR = 3.96; 
95% CI, 1.38-11.36; P = 
.011). 
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COVID-19 (measured 
with 4 questions) 

O'Hara, 202094  

Concurrent 

Large academic 
teaching hospital 
in urban setting 

Physicians 

Pediatric providers, including 
hospitalists, intensivists, 
ambulatory care providers, 
physicians-in-training 

Number of participants 
recruited: 132 

Number of participants 
evaluated: 62 

Multivariate  

Some variables were 
adjusted, but 
unspecified, for 
burnout. 

General demographic 
variables were gender, 
race/ethnicity, trainee 
versus attending, and 
years in practice. Child 
abuse and neglect 
(CABN) demographic 
variables were how 
many CABN patients, 
last CABN patient, CAP 
assisting, and last 
training in CABN. 
Experiences with 
CABN consisted of 
having made a call 
independently as a 
mandated reporter, 
experiencing a fatality, 
experience of feeling 
that "one patient" was 
most emotionally 
impactful, and type of 
maltreatment. 

Burnout was one of three 
outcome scores 
measured by the 
Professional Quality of 
Life Scale (ProQOL-5), 
modified for involvement 
with care of patients with 
suspected child abuse 
and neglect (CABN-
ProQOL). 

Caring for all types of 
child abuse and neglect 
predicted burnout. 
Burnout was significantly 
associated (P= 0.013) 
with types of 
maltreatment 
experienced. Being 
exposed to multiple 
cases of physical and 
sexual abuse and 
neglect was significantly 
associated with a 8.46-
point increase in burnout 
(P= 0.004), as 
compared to mostly 
physical abuse only and 
adjusted for other 
variables. 

Oliveira, 201395  

Concurrent 

American Society 
of Anethesiologists 

Physicians 

Anesthesiology residents 

Number of participants 
recruited: 2,773 

Number of participants 
evaluated: 1,508 

Multivariate 
Resampling, Fisher 
exact test, binary 
logistic regression with 
forward and backward 
step elimination, 
principal component 
analysis, 
appropriateness of 
factor analysis, 
sampling adequacy 
test, split-sample 
validation, Pearson 
correlation test, 
Cronbach alp 

Age, gender, years of 
training, frequency of 
overnight calls 

Demographic and 
social and work 
characteristics (age, 
gender, relationship 
and parent status, 
number of residents in 
class, training year, 
hours of work per year, 
frequency of overnight 
calls, smoking status, 
alcohol weekly 
consumption, job 
satisfaction), 
depression (measured 
with the Harvard 
National Depression 
Screening Day Scale), 
best practice 
behaviors, frequency of 
self-reported errors 

Burnout was measured 
using a 12-item version of 
the MBI for the 3 domains 
of emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high risk 
for moderate high or high 
scores on in 2 or 3 sub-
scales. Moderate and 
high scores were 17-26 
and 26 or higher for 
emotional exhaustion, 7-
12 and 12 or higher for 
depersonalization, and 
32-38 and above 39 for 
personal 
accomplishment, 
respectively. 

Older providers, being 
female,  being married, 
parents, non-smokers, 
and modest drinkers had  
lower rates of burnout. 
Working more than 70 
hours per week, having 
more than 5 drinks per 
week, and female 
gender were associated 
with higher burnout risk. 
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Olson, 201596  

Concurrent 

Urban children’s 
hospital 

Physicians 

First-year pediatric residents 
and medicine-pediatric 
residents at a large urban 
children's hospital in the 
Midwest 

Number of participants 
recruited: 45 

Number of participants 
evaluated: 45 

Multivariate ANOVA, 
Pearson correlation 
test 

Gender was controlled 
for in examining the 
association of 
emotional exhaustion 
with mindfulness and 
compassion. 

Emotional intelligence 
(measured with the 
Emotional Social 
Competency 
Inventory), empathy 
(Jefferson Scale of 
Physician Empathy), 
mindfulness (Five 
Facet Mindfulness 
Questionnaire (for 
being nonreactive to 
inner experience, 
noting feelings and 
thoughts, acting with 
awareness, using 
words to describe, 
nonjudgmental attitude 
towards experience), 
self-compassion (short-
form Neff’s Self-
Compassion Scale for 
kind, nonjudgmental 
self-attitude in 
suffering, recognition of 
experiences as part of 
the greater common 
human experience, 
balancing painful 
thoughts and feelings 
without judgment or 
dwelling or self-pity), 
resilience (Smith’s Brief 
Resilience Scale) 

Burnout was defined as 
both high emotional 
exhaustion (score of 27 
or higher) and low 
personal accomplishment 
(score of 33 or below). 
Burnout was measured in 
month 8 while resilience 
and the predictor 
variables were measured 
in month 9 of the 
internship year. 

ANOVA of burnout 
showed a significant 
inverse association 
between mindfulness 
and burnout (F= 4.06, 
P= .05). Mindfulness 
and self-compassion 
significantly negatively 
predicted emotional 
exhaustion, controlling 
for gender. 

Olson, 201997  

Concurrent 

Academic medical 
center 

Physicians 

Medical school faculty, 
hospital-employed 
physicians, and community‐
based private practitioners 

Number of participants 
recruited: 1,252 

Number of participants 
evaluated: 475 

Multivariate 
Multivariate logistic 
regressions 

Model or practice, 
specialty, age, race, 
gender 

Model or practice, 
specialty, age, race, 
gender, workload 
control,  efficient 
teamwork,  work 
atmosphere,  sufficient 
time for EMR 
documentation, EMR 
proficiency, time spent 
on EMR at home, 
alignment of values 

Burnout was one of three 
wellness measures in the 
10-item Mini-Z for 
satisfaction, stress, and 
burnout. Burnout that was 
associated with Mini-Z 
predictive variables was 
calculated from the MBI - 
which measures the 3 
domains of emotional 
exhaustion, 
depersonalization, and 

Males experienced less 
burnout, every decade 
of higher age was 
associated with less 
burnout, and academic 
faculty and hospital-
employed physicians 
had more burnout than 
community-based 
private practitioners. 
Poor workload control 
(with adjusted odds ratio 
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with departmental 
leadership 

personal 
accomplishment, and for 
which burnout was 
defined as high emotional 
exhaustion (score of 27 
or higher), high 
depersonalization (score 
of 10 or greater), or both - 
then compared with the 
Mini-Z single item for 
burnout, for which a score 
of 3 defined "burning out," 
a score of 4 defined 
"experiencing burnout 
that will not go away," 
and a score of 5 defined 
"completely burned out." 

of 8.24 and 95% 
confidence interval of 
4.81 to 14.11], inefficient 
teamwork (OR 7.61, 
95% CI 3.28 -17.67), 
insufficient 
documentation time (OR 
5.83, 95% CI 3.35-
10.15), hectic‐chaotic 
work atmosphere (OR 
3.49, 95% CI 2.12-5.74), 
lack of alignment of 
values with leadership 
(OR 3.27, 95% CI 2.12-
5.74), and excessive 
EMR time at home (OR 
1.99, 95% CI 1.21-3.27) 
were predictors of 
burnout. 

Porter, 201898  

Concurrent 

Association of 
Family Medicine 
Residency 
Directors 

Physicians 

Directors of family medicine 
residency programs 
accredited by the 
Accreditation Council for 
Graduate Medical Education  
as identified by the 
Association of Family 
Medicine Residency 
Directors 

Number of participants 
recruited: 465 

Number of participants 
evaluated: 245 

Multivariate Two-
sample Wilcoxon rank 
sum test 

Controlled variables 
unclear 

Demographic 
characteristics 
(program type, program 
regional location, 
community size, 
proportion of residents 
who graduated from 
international medical 
schools, program 
director tenure, 
gender), other personal 
characteristics 
(personal time after 
work, healthy work-life 
balance, ability to stop 
thinking of work once 
going home, feeling 
overwhelmed by 
personal 
responsibilities, number 
of children, number of 
vacation days taken in 
last year, financial 
stress) 

Burnout was measured 
using 2 single-item 
measures from the MBI 
originally for emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion and 
high depersonalizatino. 

Occasionally to never 
having personal time 
(27.58+15.31 vs 
18.71+14.5,  9.75+8.55  
vs  7.25+7.40), healthy 
work-life balance 
(27.90+15.48 vs 
17.19+13.50, 
10.05+8.65  vs  
6.50+6.85), ability to 
stop thinking about work 
(27.09+15.66 vs 
16.56+12.96,  9.95+8.45  
vs  5.80+6.65), 
moderate to great level 
of being overwhelmed 
by personal 
responsibilities 
(34.38+14.49  vs  
19.89+14.22,  
13.20+8.85  vs  
7.05+7.25, P<0.01), and 
considerable or severe 
financial stress 
(32.85+15.84 vs 
23.04+15.39, P<0.01; 
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13.50+10.00 vs 
8.25+7.84; P=0.02) were 
significantly correlated 
with higher emotional 
exhaustion and higher 
depersonalization. 

Primack, 201099  

Concurrent 

Medical school 
institute 

Physicians 

Medical students, resident 
physicians, fellows, trainees, 
and faculty who are enrolled 
at degree or career 
development programs at 
Institute for Clinical 
Research Medicine at 
University of Pittsburgh 
School of Medicine 

Number of participants 
recruited: 188 

Number of participants 
evaluated: 179 

Multivariate Chi-square 
tests and Fisher's 
exact test 

Controlled variables 
unclear 

Sociodemographic 
variables of age (at 
most 35 vs. under 35), 
sex, race 
(underrepresented 
minority (African 
American, Hispanic, 
Native American), 
Caucasian, Asian), and 
training program level 

Burnout was defined as a 
dichotomous variable 
based on not being 
burned out (enjoy work 
with no burnout 
symptoms, occasional 
stress with not always as 
much energy but not 
burned-out, definitely 
burned out with at least 
one burnout symptom) 
versus being burned out 
(burnout symptoms would 
not go away with frequent 
thoughts of frustration at 
work, feel totally burned 
out and often wonder if 
can go on and may need 
change or help) 

Burnout was statistically 
significantly more 
common among those 
above 35 years of age 
(29%) versus those 35 
years old or younger 
(13%) and among 
females (22%) versus 
males (1%). Burnout 
was highest among 
underrepresented 
minorities (30%), 
followed by Caucasians 
(18%) and Asians (3%), 
with differences being 
statistically significant. 

Qureshi, 2015100  

Concurrent 

American Society 
of Plastic 
Surgeons 

Physicians 

Members of the American 
Society of Plastic Surgeons 

Number of participants 
recruited: 5,942 

Number of participants 
evaluated: 1,691 

Multivariate Chi-square 
tests, Kruskal-Wallis 
test, multivariate 
logistic regression with 
backward elimination, 

Controlled variables 
unclear 

Age, gender, marital 
status, child-rearing 
status, subspecialty, 
years in practice, 
number of hours 
worked and nights on 
call per week, practice 
setting, academic rank, 
compensation method, 
percentage of time 
spent on nonpatient 
care activities and 
protection of time, self-
reported medical 
errors, conflicts among 
work and home and 
family, depression 
screen, mental and 
physical quality of life, 
alcohol and substance 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score score above 10) 
and/or high emotional 
exhaustion (score above 
27). 

Subspecialty, number of 
hours worked and night 
calls per week, annual 
income, practice setting, 
and academic rank were 
significantly associated 
with burnout risk. Older 
age, being married, and 
having kids were 
significantly associated 
with lower burnout risk. 
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abuse, impairment, 
satisfaction with career 

Rabatin, 2016101  

Prospective 

Primary care 
practices 

Physicians 

Physicians in primary care 
practices in Chicago, New 
York, Wisconsin 

Number of participants 
recruited: 1,795 

Number of participants 
evaluated: 422 

Multivariate Two-level 
logistic regression 
models, with controlled 
variables and Sidak's 
adjustment for multiple 
comparisons 

Age, sex, race 

Gender, job 
satisfaction, job stress, 
time pressure during 
visits, chaotic work 
conditions, work control 
(measured with an 
adapted Physician 
Worklife Study for 
office pace, including 
chaos), workplace 
emphasis on work-life 
balance, specialty, 
intent to leave practice 

Burnout was measured 
with one 5-item question 
that correlates with the 
emotional exhaustion 
subscale of the MBI. 

Women physicians 
reported significantly 
more burnout (36% vs 
19%). Clinicians with 
burnout had significantly 
less satisfaction (9% vs 
59%), more job stress, 
more time pressure 
during visits, more 
chaotic work conditions 
(4 times more likely), 
less work control *4% vs 
28%), less emphasis on 
work-life balance at their 
workplaces (4 times less 
likely), and greater intent 
to leave the practice 
(56% vs 21%). 

Ramey, 2017102  

Concurrent 

Association of 
Residents in 
Radiation 
Oncology 
Directory 

Physicians 

Radiation oncology residents 

Number of participants 
recruited: 733 

Number of participants 
evaluated: 232 

Multivariate Univariable 
and multivariable 
logistic regression 

Gender, postgraduate 
year, relationship 
status, spouse also 
works in health 
care/unmarried, 
personality style (all 
except for indecisive), 
education debt, as well 
as call assignment of 7 
weeks or more per 
year, staying late 3 or 
more weeknights in a 
call week, seeing 4 or 
more consultations 
outside of clinic in a 
call week, adequate 
physics support, and 
adequate dosimetry 
support were not 
significant in univariate 
analysis and thus not 

Personal 
characteristics (gender, 
postgraduate year, 
relationship status, 
spouse also works in 
health care/unmarried, 
personality style 
(perfectionist, very 
empathetic, indecisive, 
idealistic), education 
debt), program 
characteristics 
(adequacy of support 
staff, work-life balance, 
satisfaction with 
program, on-call duties, 
hours worked per 
week) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion or high 
depersonalization. 

Perceived adequacy of 
work-life balance (OR = 
0.37, 95% CI = 0.17-
0.83) was significantly 
inversely associated 
with burnout in 
multivariable analysis. 
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included in final 
multivariate logistic 
regression. 

Ratanawongsa, 
2008103  

Prospective 

15 urban 
community-based 
clinics in 
Baltimore, MD 

Mixed sample (different 
types) 

A cohort consisting of the 
control and intervention 
groups from the Patient-
Physician Partnership (PPP) 
Study, with sample drawn 
from 15 urban community-
based clinics in Baltimore, 
MD, and physicians 
providing primary care to 
adult patients considered eli 

Number of participants 
recruited: 117 physicians, ? 
patients 

Number of participants 
evaluated: 40 physicians, 
235 patients 

Multivariate  

Visit length, patient 
health insurance 
status, physician 
gender, status of 
graduating from a US 
or international medical 
school, and interaction 
between physician 
school status of 
graduating from a US 
or international medical 
school and physician 
burnout 

Patient-physician 
communication in 
primary care 
encounters - consisting 
of positive rapport-
building, negative 
rapport-building, 
emotional rapport-
building, and social 
rapport-building; global 
affect ratings indicating 
physician positive 
affect and patient 
positive affect; patient-
centeredness or 
physician-
centeredness; verbal 
dominance ratio 
indicating more 
physician statements or 
more patient 
statements; as well as 
patient satisfaction with 
visit, confidence in 
physician's knowledge 
and skills, trust in 
physician to look for 
patients' best interests 

Physician burnout was 
measured with a six-item 
scale previously derived 
from the MBI that 
captured the domains of 
emotional exhaustion and 
reduced sense of 
personal 
accomplishment, rated on 
a five-point Likert scale, 
with total scores ranging 
from 6 to 30, and 
categorized as low or 
medium or high. 

Physician rapport-
building behaviors did 
not show a significant 
association with 
physician burnout 
scores. However, patient 
communication during 
visits was related to 
physician burnout. 
Patients of higher 
burnout physicians 
reported almost twice as 
many negative rapport-
building statements 
(medium burnout 
incident risk ratio (IRR) 
= 1.85, 95% CI = 1.30 – 
2.61, p=0.001; high 
burnout IRR = 2.06, 
95% CI = 1.48 – 2.86, 
p<0.001) and were 52% 
more likely to use 
reassurance/optimism 
statements (95% CI = 
1.40 – 1.66, p<0.001), a 
kind of emotional 
rapport-building. 
Individual global affect 
ratings did not differ 
significantly for 
physicians or patients by 
physician burnout. 
Composite physician 
positive affect and 
patient positive affect did 
not differ significantly by 
physician burnout. 
Physician burnout was 
not significantly 
associated with 
differences in patient-
centeredness, verbal 
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dominance, visit length, 
patients’ satisfaction 
with those visits, 
confidence in 
physicians’ knowledge 
and skills, or trust in 
physicians to look out for 
their best interests. 

Rath, 2015104  

Concurrent 

Society of 
Gynecologic 
Oncology 

Physicians 

Society of Gynecologic 
Oncology senior, full, or 
candidate member 
physicians with a directory 
working email address 

Number of participants 
recruited: 1,086 

Number of participants 
evaluated: 369 

Multivariate Fisher 
exact method, 
Wilcoxon rank sum 
method, Holme 
procedure with errors 
adjusted for multiple 
testing, and both 
univariate and 
multivariate logistic 
regression 

Controlled variables 
unclear 

Age, gender, 
relationship status, 
employment status and 
type (for spouse or 
partner), number of 
children and their ages, 
type of child care, 
years of practice, 
weekly hours worked, 
weekly operating room 
hours, call, practice 
setting, model of 
compensation, time 
devoted to non-patient 
care activities, 
chemotherapy 
administration, number 
of manuscripts 
published last year, 
vacation time available 
and used, career 
choice of becoming a 
physician again, career 
choice of becoming a 
gynecologic oncologist 
again, encouragement 
of their children to 
pursue medicine 
career, medical errors 
in last 3 months and 
factors thereof), 
physical and 
psychological well-
being, depression, 
suicidal ideation, 
anxiety or stress, use 
of antidepressants, 

Burnout was measured 
with the 3 MBI subscales 
of emotional exhaustion, 
depersonalization, and 
lack of personal 
accomplishment and  
defined as high emotional 
exhaustion or  
depersonalization. 

Being female,  low 
mental quality of life, 
depression, stress, 
suicidal ideation, 
reluctance to seek 
mental health care, and 
with high alcohol use  
were  associated with 
higher odds of burnout. 
Being older and being 
satisfied with one's 
career were associated 
with lower odds of 
burnout. According to 
multivariate logistic 
regression, having low 
mental quality of life (OR 
3.23, 95% CI 1.82-5.62), 
being depressed (OR 
2.81, 95% CI 1.56-5.07), 
being stressed and/or 
overwhelmed (OR 2.81 
95% CI 1.58-4.98), and 
being reluctant to seek 
mental health care  (OR 
2.72 95% CI 1.56-4.74) 
were associated with 
increased odds of 
burnout, and 
encouraging a child to 
pursue a medicine 
career (OR 0.42 95% CI 
0.24-0.73) was 
associated with 
decreased odds of 
burnout. 
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formal psychiatric 
evaluation within the 
past year, reluctance to 
seek psychiatric help, 
and alcohol use 

Richards, 2021105  

Concurrent 

Academic and 
private settings 

Mixed sample (different 
types) 

Neurosurgical advanced 
practice providers (APPs) 
(nurse practitioners, 
physician assistants) 

Number of participants 
recruited: 366 

Number of participants 
evaluated: 106 

Multivariate  

NA 

Demographic and 
work-related 
characteristics, social 
support and other 
employment 
perceptions, global 
emotional intelligence 
(well-being, self-
control, emotionality, 
sociability, measured 
with the TEIQue-SF on 
a 7-point scale) 

Burnout was measured 
with the MBI and defined 
as high scores for 
emotional exhaustion (27 
or higher) or 
depersonalization (10 or 
higher) 

Global emotional 
intelligence was 
significantly inversely 
related to burnout, with a 
1-point drop in average 
score corresponding to 
an 4.39-point increase in 
odds of burnout (95% 
CI, 1.65-13.1; P = 
0.005). Not having 
enough time off work 
was significantly 
associated with burnout 
(OR, 6.88; P = 0.035) 
compared with having 
enough. Not being able 
to separate work and 
personal time was 
significantly associated 
with burnout (OR, 14.4; 
P = 0.003) compared 
with being able to. 
Having significant 
personal stresses 
outside work was 
significantly associated 
with burnout (OR, 2.58; 
P = 0.083) compared 
with having no such 
stresses. 

Rinne, 2020106  

Prospective 

VA All Employee 
Survey 2013-2017 

Physicians 

Physicians who self-
identified as practicing in any 
of 9 clinical service core 
areas located at 140 VA 
sites 

Number of participants 
recruited: 284,634 (2013) to 
330,732 (2017) (range) 

Multivariate  

Demographic 
characteristics 

Job satisfaction, 
attitudes, perspectives 
of practice 
environment, 
organizational 
characteristics (site 
complexity, average 
number of patients per 
year per site, location, 

Burnout was measured 
with the MBI single-item 
statements for emotional 
exhaustion (feeling 
burned out from the work) 
and depersonalization 
(worrying the job is 
hardening oneself 
emotionally) and was 
dichotomized, with having 

Primary care physicians 
experienced the highest 
burnout rate, followed by 
mental health physicians 
and emergency 
medicine physicians. 
High burnout sites were 
more likely to be rural, 
have non-teaching 
facilities, have lower 
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Number of participants 
evaluated: 40,382 

geography, rurality, 
teaching hospital 

burnout defined as 
responding positively to 
either statement at least 
once per week and not 
having burnout defined as 
responding positively to 
both statements at most a 
few times per month. 
Site-level burnout, the 
primary outcome, was 
given by the unadjusted 
proportion of physicians 
with burnout in a given 
year and was measured 
for each service and for 
each year between 2013 
and 2017. 

complexity, and receive 
fewer unique per year 
per site. In secondary 
analysis, tenure at the 
VA was strongly 
associated with burnout, 
with 44.5% burnout for 
providers with 10–15 
years of tenure and 
18.4% for those with 
less than 6 months of 
experience. Rural PCPs 
had a 58.9% burnout 
rate while urban PCPs 
had a rate of 54.1%  
(χ2(1,8933), p<0.001, 
φ= .03). PCPs in non-
teaching facilities had a 
57.9% burnout rate 
while PCPs in teaching 
facilities had a 52.8% 
rate (χ2(1, 8933) = 
21.58, φ=.05). 

Robertson, 
2017107  

Concurrent 

Primary care 
residency 
programs of the I3 
Population Health 
Collaborative 
(consisting of 20 
family medicine, 2 
internal medicine, 
2 pediatrics 
residency 
practices in 
Virginia, North 
Carolina, South 
Carolina, Florida) 

Physicians 

Primary care residents 

Number of participants 
recruited: 866 

Number of participants 
evaluated: 585 

Multivariate  

Controlled variables 
unclear 

Practice characteristics 
(number of physicians, 
EHR used in practice, 
amount of time for 
which EHR had been in 
place, number of 
different EHRs in the 
past 10 years) 

Burnout was measured 
using a single-item 5-
point scale (not the MBI) 
that had shown some 
evidence of validity and 
calculated as a 
dichotomous variable. 

Physicians who spent 
over 6 hours per week 
outside of normal clinic 
hours on EHR work 
were more likely to 
report burnout (OR=2.9, 
95% CI 1.9–4.4), and 
more likely to attribute it 
to EHR (OR=3.9, 95% 
CI1.9–8.2).  Males were 
less likely than females 
to report burnout 
(OR=0.64,95%  CI  
0.43–0.95). 

Roth, 2011108  

Concurrent 

Physicians 

Practicing pediatric 
oncologists at pediatric 

Multivariate Fisher's 
exact test, 
multivariable logistic 
stepwise regression 

Gender, years in 
practice, marital status, 
time dedicated to 
clinical care, 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 

Satisfaction with their 
lives outside of work 
was significantly 
associated with burnout 
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Pediatric practices 
in the US and 
Canada 

practices in the US and 
Canada 

Number of participants 
recruited: 1,047 

Number of participants 
evaluated: 410 

Satisfaction with life 
outside of work, years 
in practice, control over 
work schedule, 
availability of services, 
availability of forum for 
debriefing 

religiosity/spirituality, 
patient deaths, control 
over hours, control over 
work schedule, works 
managing impatient 
floors, satisfaction with 
work, satisfaction with 
life outside of work, 
services available for 
staff experiencing 
burnout 

low personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion, 
high depersonalization, 
and low personal 
accomplishment. 

(OR = 0.238, 95% CI = 
0.143–0.396). 
Availability of a forum for 
debriefing and services 
for burnout-affected 
physicians were both 
significantly associated 
with lower burnout (24% 
vs. 46%, 23% vs. 46%). 

Sarosi, 2021109  

Concurrent 

American Pediatric 
Surgical 
Association 

Physicians 

Members of the American 
Pediatric Surgical 
Association 

Number of participants 
recruited: 1,311 

Number of participants 
evaluated: 414 

Multivariate  

Demographic variables 
(including gender), CS 
score in CF and in BO 
and CF and BO in CS, 
self-reported physical 
exhaustion and 
emotional depletion, 
distress (about clinical 
situation, physical work 
setting, administrative 
problems, coworkers, 
personal issues, 
health), coping 
(activities used to 
offset work-related 
stress) 

Demographic 
characteristics, prior 
traumatic events 
(serious surgery in 
childhood, 
domestic/criminal 
violence, child abuse, 
war, terrorism, natural 
disaster, lost loved 
ones) 

Burnout was measured 
with the modified 
Compassion Fatigue and 
Satisfaction Self-Test for 
Helpers, and burnout was 
defined as a score of 27 
or higher 

The variance explained 
by the hierarchical linear 
regression model was 
71%, F (49, 91) = 8.0, p 
< 0.000. Compassion 
fatigue (R-squared 0.79, 
R-squared change 0.10, 
F change 44.10, p 
0.000), distress from 
coworkers, keeping 
emotionally difficult 
lawsuits confidential, 
and higher compassion 
satisfaction (R-squared 
0.81, R-squared change 
0.02, F change 11.63, p 
0.001, associated with 
lower burnout) were 
each significant 
predictors of burnout. 

Sedhom, 2021110  

Concurrent 

American Society 
of Cataract and 
Refractive 
Surgery, American 
Glaucoma Society, 
American 
Association for 
Pediatric 
Ophthalmology 
and Strabismus, 
American Society 

Physicians 

Self-identified ophthalmology 
physicians on the listservs of 
specific ophthalmology 
societies 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 592 

Multivariate  

Gender 

Demographic 
characteristics, practice 
characteristics 

Burnout was measured 
with a modified Mini Z 
Burnout survey,  with 10 
items on a 5-point scale 
including questions for 
burnout outcomes and 
drivers and non-burnout 
questions, and burnout 
was defined as reporting 
mild, moderate, or severe 
burnout 

Although females 
responded at a lower 
rate than males (n=199 
versus n=343), women 
had higher rates of 
burnout symptoms and 
greater odds of burnout 
(OR = 1.9 (95%CI: 1.3-
2.7); p=0.0005; Table 1). 
Women were more likely 
to have more burnout 
symptoms (females 
46.2% vs. males 31.2%, 
p=0.0005), more overall 
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of Ophthalmic 
Plastic and 
Reconstructive 
Surgery, American 
Uveitis Society, 
North American 
Ne 

stress (62.8% vs. 
49.1%, p=0.002), less 
alignment with leaders 
of departments (60.8% 
vs. 70.6%, p=0.020), 
lower job satisfaction 
(females 69.8% vs. 
males 77.2%, p=0.059 
(not statistically 
significant?)), more poor 
control over workload 
(38.2% vs. 26.6%, 
p=0.005), more poor 
sufficiency of time for 
documentation (59.8% 
vs. 50.4%, p=0.035), 
more workplace 
instability (23.7% vs. 
15.7%, p=0.022), and 
less healthcare team 
efficiency (80.9% vs. 
88.6%, p=0.013) (Table 
3). Women were more 
likely to practice in 
academic (43.2%, 
86/199 versus 29.2%, 
100/343) and hospital 
settings (15.6%, 31/199 
versus 7.9%, 27/343), 
but these clinic settings 
still significantly 
predicted burnout after 
adjusting for gender 
(p=0.020, p=0.019).  
Physicians employed in 
academic (OR = 2.0 
(95%CI: 1.3.2); p=0.007) 
or hospital-based 
facilities (OR = 2.4 
(95%CI: 1.3-4.6); 
p=0.008) had higher 
burnout rates than those 
in large private groups. 
Employed physicians 
had higher burnout rates 
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(40.3%, 127/315) than 
physicians that owned 
their practices (31.9%, 
75/235) (OR = 1.4 (95% 
CI: 1.0-2.1); p = 0.044). 
Greater use of EHR at 
home was significantly 
associated with burnout 
(p<0.0001; Figure 2). 

Shakir, 2018111  

Concurrent 

Neurosurgery 
residency 
programs 

Physicians 

106 residency training 
programs in neurosurgery 

Number of participants 
recruited: 1,200 

Number of participants 
evaluated: 255 

Multivariate 2-sample 
Mann-Whitney test, 
Kruskal-Wallis test, 2-
tailed Fisher's exact 
test, with Bonferroni 
correction 

Controlled variables 
unclear 

Specialty 
(neurosurgery  vs. 
other specialty 
residents, fellows,  and 
practicing physicians) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score 
between 13-18) or high 
depersonalization (score 
between 13 to 18). 

Neurosurgery residents 
had significantly less 
burnout (36.5%) than 
non-neurosurgery 
specialty 
reidents/fellows (60.0%), 
early career physicians 
(51.3%), and practicing 
physicians (53.5%). 

Shakir, 2020112  

Concurrent 

Database of 
American 
Association of 
Neurological 
Surgeons 

Physicians 

Neurosurgery residents 

Number of participants 
recruited: 1,385 

Number of participants 
evaluated: 427 

Multivariate  

A control population 
consisted of other 
institutions' 
residents/fellows, 
early-career 
physicians, and 
practicing physicians in 
all specialities. 

Demographic variables 
(age, gender, 
postgraduate year, 
race, clinical or 
research rotation 
status, number of 
social or personal 
stressors, marital 
status, children), grit 
(measured with Short 
Grit Scale), resilience 
(measured using the 
Connor-Davidson 
Resilience Scale) 

Burnout was measured 
with the abbreviated MBI 
and calculated as an 
overall score and as 
individual subscale 
scores for emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high for 
either high emotional 
exhaustion (13 to 18 
points) or high 
depersonalization (13 to 
18 points). 

Neurosurgery residents 
experienced a 
significantly lower 
prevalence of burnout 
(33.0%) than all 
physicians (53.5%; 
P<0.001), early-career 
physicians (51.3%; 
P<0.001), and other 
residents or fellows 
(60.0%; P<0.001).  
Similarly, neurosurgery 
residents had 
significantly more high 
depersonalization 
scores (50.8%) than all 
physicians (33.8%; 
P<0.001) and early-
career physicians 
(37.4%; P<0.001), but 
fewer than other 
residents or fellows 
(50.3%; P=0.959). 
Burnout was associated 
with post-graduate year 
(P = 0.026), social or 
personal stressors (P = 
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0.034), clinical or 
research rotations 
(P<0.001), and parental 
status  (P=0.014).  High 
burnout was associated 
with greater social or 
personal stressors (P = 
0.002), clinical rotations 
(P = 0.001), and not 
having children (P = 
0.016). 

Shanafelt, 2002113  

Concurrent 

University of 
Washington 

Physicians 

All internal medicine 
residents at University of 
Washington program, other 
than the study author 

Number of participants 
recruited: 151 

Number of participants 
evaluated: 115 

Multivariate Chi-square 
test, Fisher exact test, 
forward stepwise 
logistic regression 

The demographic 
factors, depression 
screening responses, 
major depression in 
residency, at-risk use 
of alcohol, and 
recreational substance 
use were controlled for 
in the regression of 
burnout on suboptimal 
patient care practices. 

Patient care practices 
and attitudes (at least 
monthly suboptimal 
patient care practices 
and at least one 
suboptimal patient care 
practice weekly), 
depression and 
substance abuse 
(including parts of the 
Primary Care 
Evaluation of Mental 
Disorders 
questionnaire and the 
Alcohol Use Disorders 
Identification Test for 
alcohol dependence, 
at-risk alcohol use, and 
heavy drinking or active 
abuse or dependence 
of alcohol; and 
recreational substance 
use), demographic and 
other personal factors, 
experience of 
residency work and 
satisfaction with career 
(stress of residency, 
value of coping 
strategies, value of 
well-being features in 
residency program) 

Burnout was measured 
with the MBI and defined 
as high depersonalization 
(score of 10 or above) or 
high emotional 
exhaustion (score of 27 
or higher). 

Taking a longer than 1-
year break between 
college and medical 
school, rates of major 
depression and positive 
tests for depression, 
suboptimal patient care 
practices, insufficient 
sleep, working longer 
than 24-hour shifts, not 
enough leisure time, and 
uncertainty about the 
future  were significantly 
associated with burnout. 
Career satisfaction was 
significantly negatively 
associated with burnout.  
Burnout was significantly 
negatively associated 
with rating as important 
the program well-being 
features of stress and 
depression 
presentations, 
constructive feedback, 
and career counseling, 
and coping strategies. 

Shanafelt, 2009114  Physicians Multivariate Chi-square 
tests, Kruskal-Wallis 

Demographic variables 
(age, gender, marital 

Burnout was measured 
with the MBI for 

The demographic 
variables of younger age 
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Dyrbye, 2011115; 
Balch, 2011116 

Concurrent 

American College 
of Surgeons 

All surgeons with 
membership in the American 
College of Surgeons and an 
email address on file with 
consent for use 

Number of participants 
recruited: 24,922 

Number of participants 
evaluated: 7,905 

tests, logistic 
regression with 
backward elimination 

Demographic variables 
(age, gender, marital 
status, spouse 
employment outside 
house, spouse's job, 
children, children's 
age) and practice 
characteristics 
(subspecialty, number 
of years in practice, 
weekly hours worked, 
weekly hours worked in 
operating room, weekly 
nights on call, practice 
setting, academic rank, 
compensation primary 
method, percent of 
time for nonpatient 
care) were the 
variables used in 
logistic regression with 
backward elimination. 

status, spouse 
employment outside 
house, spouse's job, 
children, children's 
age), practice 
characteristics 
(subspecialty, number 
of years in practice, 
weekly hours worked, 
weekly hours worked in 
operating room, weekly 
nights on call, practice 
setting, academic rank, 
compensation primary 
method, percent of time 
for nonpatient care) 

emotional exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was defined as high for 
either high 
depersonalization or high 
emotional exhaustion. 

and having a spouse 
employed outside home 
as non-physician and 
the professional variable 
of dedicating the 
majority of professional 
effort to nonpatient care 
were independently 
associated with greater 
burnout. Having children 
(especially youngest 
children under the age 
of 21) and the 
professional 
characteristics of area of 
specialization (trauma 
surgery, urology, 
otolaryngology, vascular 
surgery, general 
surgery), weekly number 
of nights on call, weekly 
hours worked, number 
of years in practice, and 
having compensation 
based entirely on billing 
were associated with 
greater burnout. 
Age was positively 
associated with burnout. 
Practice setting 
(academic vs. private 
practice) was 
independently 
associated with burnout 
(odds ratio = 1.172).  
Among academic 
surgeons, trauma 
surgery (OR = 1.513, 
nights on call (OR = 
1.062),and hours 
worked (OR = 1.019) 
were the main significant 
predictors of burnout.In 
private practice, urologic 
surgery (OR = 1.497), 
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spending 31% to 50% 
time on nonclinical 
activities (OR = 1.404), 
incentive based pay (OR 
= 1.344), nights on call 
(OR = 1.045), and hours 
worked (OR = 1.015) 
were the main significant 
predictors of burnout. 

Shanafelt, 2009117  

Concurrent 

Mayo Clinic 

Physicians 

All physicians who were 
permanent faculty members 
of the DOM, Mayo Clinic, 
Rochester, Minnesota, were 
eligible for participation in 
this study. 

Number of participants 
recruited: 556 

Number of participants 
evaluated: 485 

Multivariate Wilcoxon 
rank sum tests, simple 
linear regression, 
stepwise logistic 
regression 

Personal 
characteristics (age, 
gender, marital status), 
professional 
characteristics 
(average total weekly 
work hours, average 
hours at work, average 
hours working from 
home, hours for 
maintaining 
certification, number of 
part-time faculty, 
specialty, most 
personally meaningful 
aspect of work) 

Personal 
characteristics (age, 
gender, marital status), 
professional 
characteristics 
(average total weekly 
work hours, average 
hours at work, average 
hours working from 
home, hours for 
maintaining 
certification, number of 
part-time faculty, 
specialty, most 
personally meaningful 
aspect of work) 

Burnout was measured 
using the MBI for the 3 
subscales of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. 
Professional burnout was 
defined as high 
depersonalization (score 
of 10 or higher) and/or 
high emotional 
exhaustion (score of 27 
or higher). 

Generalists was 
significantly associated 
with more burnout than 
subspecialists (42.3 
versus 20.7%). Burnout 
was significantly 
associated with working 
more than almost 5 or 
mean average hours per 
week (mean hours 
worked,72.1 vs 67.5). 
Spending less than 20% 
of time, about one day a 
week, on the most 
meaningful activity, and 
younger age were 
significantly associated 
with burnout (53.8 
versus 29.9%). 

Shanafelt, 2012118  

Dyrbye, 2014119 

Concurrent 

American Medical 
Association 

Physicians 

A sample of physicians from 
all the specialty disciplines 
was assembled from the 
American Medical 
Association Physician 
Masterfile 

Number of participants 
recruited: 89,831 

Number of participants 
evaluated: 7,288 

Multivariate Kruskal-
Wallis test or chi-
square test, 
multivariable logistic 
regression, pooled 
multivariate logistic 
regression with 
physician and 
population control 

Age, gender, 
occupation, 
relationship status, 
employment status, 
weekly hours worked, 

Provider specialty, 
work-home conflicts 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
low personal 
accomplishment. Burnout 
was measured using the 
MBI and also a 2-item 
measure adapted from 
the MBI for the physician 
group using the 2-item 
measure for the 
population control. 

Physicians were more 
likely to have burnout 
(37.9% vs 27.8%) and 
dissatisfaction with 
work-life balance (40.2% 
vs 23.2%) than the 
population control.  In 
multivariable analysis, 
the highest education 
level completed was 
related to burnout when 
adjusted for age, 
gender,relationship 
status, and weekly hours 
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level of highest 
education completed, 
weekly hours worked, 
symptoms of 
depression, 
satisfaction with work-
life balance, suicidal 
ideation in the past 
year, employment 
status, highest level of 
education completed 

worked.  MD or DO 
degree holders yielded 
significantly higher 
burnout risk than high 
school graduates (OR = 
1.36). Those with a 
bachelor’s degree (OR = 
0.80), master’s degree 
(OR = 0.71), or 
professional or doctoral 
degree other than an 
MD or DO (OR = 0.64) 
had significantly lower 
burnout risk. 
Physicians and partners 
with a recent experience 
of work-home conflict 
were more likely to have 
burnout than physicians 
and partners without 
recent such experience, 
respectively (47.1% vs. 
24.0% and p<0.0001 for 
physicians; 24.0 % vs. 
7.8 % and p<0.0001 for 
partners). 

Shanafelt, 2012120  

Concurrent 

American College 
of Surgeons 

Physicians 

Surgeon members of the 
American College of 
Surgeons who permitted use 
of email 

Number of participants 
recruited: 27,457 

Number of participants 
evaluated: 7,197 

Multivariate Wilcoxon-
Mann-Whitney tests, 
Fisher exact tests, 
multivariable logistic 
regression with both 
forward and backward 
elimination 

Demographic 
characteristics 
(gender), professional 
characteristics (weekly 
hours worked, weekly 
nights on call, 
specialty), health 
habits (alcohol use, 
tobacco use, exercise), 
wellness strategies 

Demographic 
characteristics 
(gender), professional 
characteristics (weekly 
hours worked, weekly 
nights on call, specialty 
work/life balance), 
health habits (alcohol 
use, tobacco use, 
exercise), wellness 
strategies 

Burnout was measured 
with the MBI for the 3 
subdomains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as combined 
high emotional 
exhaustion and high 
depersonalization. 

Placing greater 
emphasis on meaning in 
work, the important 
things in life, positive 
outlook, and philosophy 
that promotes work/life 
balance were associated 
with lower likelihood of 
burnout. 
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Shanafelt, 2014121  

Concurrent 

American Society 
of Clinical 
Oncology 

Physicians 

Oncologists from the 
membership file of the 
American Society of Clinical 
Oncology 

Number of participants 
recruited: 3,000 

Number of participants 
evaluated: 1,117 

Multivariate Kruskal-
Wallis tests, chi-square 
tests, Wilcoxon-Mann-
Whitney tests, Fisher's 
exact tests, 
multivariable logistic 
regression 

Age, gender, having 
children, youngest 
child, marital status, 
student loan debt, 
hours spent on patient 
care each week, hours 
spent on administrative 
tasks per week, hours 
spent on work tasks at 
home per week, nights 
on call per week, 
outpatients seen per 
week, focus on a type 
of cancer, time spent 
for new outpatient 
visits, time spent for 
return outpatient visit, 
weekends making 
rounds in hospital per 
year, compensation 
method (salary, salary 
with bonus, incentive) 

Age, gender, having 
children, weekly hours 
spent on patient care, 
weekly hours spent on 
work tasks while at 
home, weekly hours 
spent on administrative 
tasks at work, focusing 
on one type of cancer, 
time spent for each 
return patient visit, 
weekends on call per 
year, relationship 
status, student loan 
debt, years in practice, 
practice setting, time 
spent supervising 
physicians in training, 
patient volume, hospital 
rounding, 
compensation method 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) 
and/or high 
depersonalization  (score 
of 10 or higher) for at 
least one manifestation of 
professional burnout. 

Lower age was 
independently 
associated with burnout, 
with a one-year increase 
in age reducing burnout 
risk by 4-5%. Time spent 
on patient care each 
week was independently 
associated with burnout, 
with each extra hour 
spent on patient care 
every week increasing 
burnout risk by 2-5%.  In 
the overall model, each 
extra hour per week 
spent on work tasks 
while at home also 
increased burnout risk 
by 2%, and focusing on 
one type of cancer 
increased burnout risk 
by 40%. Having children 
was associated with 
55% decrease in 
burnout risk among 
private practice 
oncologists (OR = 0.45). 
Female gender was 
associated with a 65% 
increase in burnout risk 
among academic 
practice oncologists but 
not among private 
practice oncologists. 
Each extra hour per 
week spent on 
administrative duties at 
work increased burnout 
risk by 5% among PP 
oncologists, and each 
extra hour per week 
spent on work tasks at 
home increased burnout 
risk by 3.5% among AP 
oncologists. Among 
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academic practice 
oncologists, focusing on 
one type of cancer was 
associated with a 320% 
increase in burnout risk 
(OR = 3.24), and having 
less time allocated for 
each return patient visit 
(20-minute return slots 
had a 36% increase in 
burnout risk versus 30-
minute return slots) and 
each extra weekend on 
call per year also 
increased burnout risk. 

Shanafelt, 2015122  

Concurrent 

Mayo Clinic 

Physicians 

Physicians and scientists at 
the 3 academic campuses or 
70 facilities of the Mayo 
Clinic Health System 

Number of participants 
recruited: 3,896 

Number of participants 
evaluated: 2,813 

Multivariate T tests, 
chi-square tests, two-
tailed bivariate 
Pearson correlations, 
multivariate logistic 
regression analysis 
adjusting for controlled 
variables, sensitivity 
analysis 

Demographic variables 
(age, gender, duration 
of employment, 
specialty) 

Demographic variables 
(age, gender, duration 
of employment, 
specialty area), 
leadership qualities of 
immediate supervisor 
(based on the 12 
dimensions of the 
supervisor discussing 
career development 
together, inspiring 
respondents to do their 
best, empowering 
respondents to do their 
job, being interested in 
respondents' opinions, 
encouraging 
respondents to suggest 
ideas for improvement, 
treating respondents 
with respect and 
dignity, giving 
respondents helpful 
feedback and coaching 
on performance, 
recognizing 
respondents for job 
well done, keeping 
respondents informed 
of changes at Mayo 

Burnout was measured 
using 2 single-item 
measures from the MBI 
for emotional exhaustion 
and depersonalization. 

Each of the 12 
dimensions of 
leadership quality 
(supervisor discussing 
career development with 
respondents, inspiring 
respondents to do their 
best, empowering 
respondents to do their 
job, being interested in 
respondents' opinions, 
encouraging 
respondents to suggest 
ideas for improvement, 
treating respondents 
with respect and dignity, 
giving respondents 
helpful feedback and 
coaching on 
performance, 
recognizing respondents 
for job well done, 
keeping respondents 
informed of changes at 
Mayo Clinic, 
encouraging 
respondents to develop 
their talent and skills, 
respondent would 
recommend working for 
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Clinic, encouraging 
respondents to develop 
their talent and skills, 
respondent would 
recommend working for 
supervisor, respondent 
satisfaction with 
immediate supervisor) 

supervisor, respondent 
satisfaction with 
immediate supervisor) 
and the composite 
leadership score were 
strongly correlated with 
physician burnout. A 1-
point increase in 
composite leadership 
score was significantly 
associated with a 3.3% 
decrease in physician 
burnout risk, and the 
score for each 
supervisor was 
significantly correlated 
with burnout prevalence 
(correlation = 0.330, r2 = 
0.11) and satisfaction 
(correlation = 0.684, r2 = 
0.47) at the level of 
division or department. 

Shanafelt, 2016123  

Concurrent 

American Medical 
Association 

Physicians 

Physicians of all specialty 
disciplines with information 
from the Physician Masterfile 
of the American Medical 
Association 

Number of participants 
recruited: 35,922 

Number of participants 
evaluated: 6,880 

Multivariate Kruskal-
Wallis test, chi-square 
test, multivariable 
logistic regression 
adjusting for some 
controlled variables 

Age, gender, specialty, 
practice setting, weekly 
hours worked 

Use of electronic health 
records (EHR - yes, 
no), use of 
computerized physician 
order entries (CPOE - 
in clinic, hospital, clinic 
and hospital, no, not 
applicable), 
documentation method 
(dictate and use 
transcription service, 
self-enter with voice 
recognition software, 
self-enter handwritten 
or typed, someone else 
enters on behalf, other) 

Burnout was measured 
using the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 
depersonalization (score) 
or high emotional 
exhaustion (score) for 
manifestation of 
professional burnout. 

Use of CPOEs was 
significantly associated  
(OR = 1.29, 95% CI = 
1.12-1.48) with higher 
burnout risk in adjusted 
multivariable analysis. 

Shanafelt, 2019124  

Shanafelt, 
2019125; Melnick, 
2020126; Trockel, 
2021127 

Concurrent 

Physicians 

All specialty physicians with 
information in Physician 
Masterfile of American 
Medical Association 

Multivariate Kruskal-
Wallis test, chi-square 
test, multivariate 
logistic regression 

Physician specialty, 
satisfaction with work-
life integration 

Burnout was measured 
with the MBI for 
emotional exhaustion, 
depersonalization, and 
personal 
accomplishment. Burnout 
was defined as high 

Physicians had 
significantly higher 
burnout risk (OR =1.39, 
95% CI =1.26-1.54) and 
less likelihood of 
satisfaction with work-
life integration (OR = 
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AMA Physician 
Masterfile 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 5,197 

Age, gender, 
relationship status, 
hours worked per week 

depersonalization and/or 
high emotional 
exhaustion. 

0.77, 95% CI = 0.70-
0.85) than other working 
US adults in adjusted 
multivariate analysis. 

Sharp, 2021128  

Concurrent 

Association of 
Pulmonary and 
Critical Care 
Medicine Program 
Directors 

Physicians 

Fellows enrolled in 
pulmonary, pulmonary and 
critical care medicine, and 
critical care medicine 
fellowship training and on 
membership list of 
Association of Pulmonary 
and Critical Care Medicine 
Program Directors 

Number of participants 
recruited: 976 

Number of participants 
evaluated: 502 

Multivariate  

Type of fellow 
(pulmonary, 
pulmonary, pulmonary 
and critical care 
medicine, critical care 
medicine), fellowship 
year, sex, 
race/ethnicity, 
caregiving status, 
geographic region, 
rotation, financial 
concern 

Individual 
characteristics (age, 
sex, race/ethnicity, 
marital or relationship 
status, caregiving 
status, fellowship 
rotation, geographic 
region), fellowship 
program structure 
(hours worked in a 
typical inpatient rotation 
per week, length of 
typical inpatient 
rotations, average 
number of weekends 
worked per academic 
year, night coverage 
system including home 
call responsibilities, 
clinical elective and 
research time during 
fellowship program, 
having a structured 
program for coverage 
in case of personal 
emergency), 
institutional factors and 
resources (access to 
mental health 
resources and comfort 
accessing them, EHR 
use (time spent on 
EHR at home, EHR 
impact on joy in 
medicine, institutional 
activities designed to 
promote physician well-
being)) 

Burnout was measured 
with a 2-item measure 
adapted from the MBI, 
and burnout was defined 
as a response of weekly 
or more often to either of 
the 2 items. Another 
outcome was depression. 

Working over 70 hours 
in an average clinical 
week (aOR, 2.80; 95% 
CI, 1.78-4.40) and 
somewhat or very 
negative impact of EHR 
use on joy in medicine 
(aOR, 1.91; 95% CI, 
1.22-2.98) were 
significantly associated 
with higher odds of 
burnout. Report of a 
coverage system (aOR, 
0.44; 95% CI, 0.26-0.73) 
and access to mental 
health services (aOR, 
0.14; 95% CI, 0.04-0.47) 
were associated with 
significantly lower odds 
of burnout (e-Table 1) 
(Fig 2). 

Shenoi, 2018129  

Concurrent 

Physicians Multivariate Chi-square 
test, Fisher exact test, 

Personal 
characteristics (gender, 

Burnout was measured 
with the MBI for the 3 

Burnout risk was about 
twice as high in females 
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Pediatric critical 
care practices 

Nonrandom sample of 
pediatric critical care 
physicians 

Number of participants 
recruited: 686 

Number of participants 
evaluated: 275 

Cochran-Armitage 
trend test, multivariable 
logistic regression, 
hotvalue imputation, 
Mann-Whitney U test, 
Spearman's correlation 
test 

Gender, age 

age, marital status, 
having children, 
practicing religion, 
practicing relaxation 
technique, exercising 
regularly), practice 
characteristics (years 
of practice, practice 
type, PICU, PICU beds, 
supervising 
residents/fellows, in-
house calls), 
psychological distress 
and mental disorders in 
community and work 
settings (measured 
with the General Health 
Questionnaire (GHQ-
12) ) 

dimensions of emotional 
exhaustion, 
depersonalization, and 
reduced personal 
accomplishment. Burnout 
was defined as high 
burnout for high scores 
on any of the 3 subscales 
and as severe burnout for 
high emotional 
exhaustion and either 
high negative 
depersonalization or high 
negative personal 
accomplishment. 

(OR =1.97, 95% CI = 
1.2–3.4) and higher 
among younger 
providers.  Regular  
physical  exercise  (OR 
= 0.56, 95% CI = 0.32–
0.99) seemed to be  
protective against 
burnout.  30.5% of 
participants and 69% of 
those with severe 
burnout also had 
psychological distress. 
About 90% of physicians 
with severe burnout 
have considered leaving 
their practice. 

Sliwa, 2019130  

Prospective 

American Board of 
Physical Medicine 
and Rehabilitation 

Physicians 

Psychiatrists identified from 
the American Board of 
Physical Medicine and 
Rehabilitation 

Number of participants 
recruited: 8,825 

Number of participants 
evaluated: 1,536 

Multivariate 
Multivariate logistic 
regression 

Demographic variables 
(gender, age, years in 
practice), practice 
characteristics 
(practice type, practice 
focus, practice area, 
practice group size, 
hours worked per 
week) 

Other Mini Z questions: 
(job satisfaction, job 
stress, proficiency with 
EHRs) 

Burnout was measured 
with 14 items from the 
Mini Z Burnout Survey, 1 
item for callousness from 
the MBI, and several 
questions for drivers of 
burnout. 

Job satisfaction, stress, 
workload control, 
sufficiency of time for 
documentation, and 
alignment of values with 
department leaders 
were significantly 
associated with burnout. 
High job stress and 
working more hours per 
week were associated 
with high burnout. The 
three most important 
causes of burnout 
among physiatrists were 
growing regulatory 
demands, workload and 
job demands, and 
inefficiency of practice 
and lack of resources. 

Smeds, 2019131  

Concurrent 

General surgery 
programs 

Physicians 

General surgery residents at 
18 programs 

Number of participants 
recruited: 645 

Multivariate  

Controlled variables 
unclear 

Depression, perceived 
stress, self-efficacy, 
social support, 
unhealthy alcohol use, 
debt, weekends off, 
gender, marital status, 

Highest quartile of 
burnout scores measured 
using the 16-item 
Oldenberg Burnout 
Inventory (OLBI) 

Burnout was associated 
with depression, higher 
perceived stress/debt, 
fewer weekends off, less 
programmatic social 
events, and residents 
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Number of participants 
evaluated: 273 

children, having a 
mentor, would choose 
surgery again, 

were lessl ikely to 
reconsider surgery if 
given the chance. Low 
burnout was associated 
with lower 
depression/stress, 
higher social 
support/self-efficacy, 
more weekends off per 
month, program 
mentorship, lower 
debt, and residents 
being more likely to 
choose surgery again if 
given the chance. On 
multivariate analysis, 
higher 
depression/perceived 
stress were associated 
with burnout, and lower 
burnout scores were 
associated with lower 
stress/higher self-
efficacy. 

Somerson, 
2020132  

Concurrent 

All 161 orthopedic 
surgery residency 
programs 
accredited by the 
Accreditation 
Council for 
Graduate Medical 
Education, 
specifically, the 
Fellowship and 
Residency 
Electronic 
Interactive 
Database 

Physicians 

Orthopedic surgery 
residency directors 

Number of participants 
recruited: 3,500 

Number of participants 
evaluated: 203 

Multivariate  

Controlled variables 
unclear 

Demographic variables 
(postgraduate year, 
sex, age, relationship 
and family status, 
indebtedness, spouse 
and parent information, 
future career plan 
information), program 
characteristics 
(urban/rural location of 
training program, call 
details, work hours, 
work autonomy, time 
spent on EMR and 
noneducational tasks, 
work-life balance, 
support from 
department, verbal 
abuse, program use of 
feedback) 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion and/or high 
depersonalization. 

Working over 80 hours 
per week (OR 2.8; 95% 
CI 1.1-7.8; p = 0.03), 
using electronic medical 
records more than 20 
hours per week (OR 2.1; 
95% CI 1.0-4.5; p = 
0.048), and being 
verbally abused by 
faculty more than rarely 
(OR 3.7; 95% CI 1.3-
11.5; p = 0.01) were 
significantly associated 
with burnout. 
Conversely, having 
adequate nursing 
support at one's 
institution (OR 0.2; 95% 
CI 0.04-0.5; p<0.01) was 
associated with less 
burnout. 
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Starmer, 2016133  

Concurrent 

American 
Academy of 
Pediatrics 

Physicians 

Early career pediatricians 

Number of participants 
recruited: 2,495 

Number of participants 
evaluated: 840 

Multivariate Chi-square 
tests, multivariable 
logistic regression with 
nonresponse and post-
stratification attrition-
adjusted weighting 

Gender, having 
children, location of 
medical school, 
measures of health 
(general status, sleep, 
exercise), past year 
sadness or depression, 
experience of major 
negative life events in 
past year; primary work 
position, status of 
practice ownership, 
years at current 
position, working 50 
hours or more in a 
typical week, work 
schedule advance 
notice, clinical 
decision-making 
autonomy, adequate 
patient care resources, 
and physician 
colleagues for personal 
support which were 
variables in 
multivariable logistic 
regression 

Personal factors 
consisting of 
demographics, location 
of medical school (US, 
Canada, international), 
measures of health 
(general status, sleep, 
exercise), past year 
sadness or depression 
(based on modified 
Physician Worklife 
Study question), 
experience of major 
negative life events in 
past year (death in 
family, financial 
problems, divorce, 
infertility, post-partum 
depression); work 
characteristics 
consisting of primary 
work position, status of 
practice ownership, 
years at current 
position, working 50 
hours or more in a 
typical week, work 
schedule advance 
notice, clinical decision-
making autonomy, 
adequate patient care 
resources, physician 
colleagues for personal 
support 

Burnout was measured 
with a single item that 
assessed for current 
experience of burnout in 
work 

Sadness or depression, 
experience of negative 
life events, hectic or 
chaotic work setting, and 
working for at least 4 
years at the current 
position were associated 
with burnout. Having 
excellent or very good 
health, having personal 
support from physician 
colleagues, and having 
adequate patient care 
resources were all 
associated with 
significantly reduced 
odds of burnout. 

Sudol, 2021134  

Concurrent 

Southern 
California 
Permanente 
Medical Group, a 
large health 
maintenance 
organization 

Physicians 

All active surgeons and 
anesthesiologists at 
Southern California 
Permanente Medical Group 

Number of participants 
recruited: 1,643 

Number of participants 
evaluated: 588 (652 replied) 

Multivariate  

Some demographic 
variables (age, 
specialty, fellowship 
type, operating time, 
gender environment, 
relationship status, 
parental status, years 
in practice, years at 
Southern California 

Demographic variables 
(non-binary gender, 
race/ethnicity), racial 
microaggressions, 
sexist 
microaggressions 

Prevalence of burnout 
was a secondary 
outcome. Burnout was 
measured with the MBI 
and defined as a high 
score for emotional 
exhaustion (27 or higher) 
or depersonalization (10 
or higher). Primary 
outcomes were the 
prevalence and nature of 

Being a plastic surgeon 
was protective against 
burnout (OR, 0.30; 95% 
CI, 0.10-0.91; P = .03). 
Female physicians had 
higher odds of burnout 
(OR, 1.60; 95% CI, 1.03-
2.47;P = .04). In 
adjusted analysis, 
racial/ethnic–minority 
female physicians (OR, 
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Permanente Medical 
Group) 

sexist and racist/ethnic 
microaggressions against 
women and minorities. 

1.86; 95% CI, 1.03-
3.35;P = .04) who 
experienced 
racial/ethnic 
microaggressions were 
more likely to report 
burnout than White male 
physicians. 
Racial/ethnic–minority 
female physicians who 
experienced both sexist 
and racial/ethnic 
microaggressions were 
more likely to have 
burnout than White male 
physicians (OR, 2.05; 
95% CI, 1.14-3.69; P = 
.02). 

Summers, 2019135  

Concurrent 

Military health 
system 

Physicians 

Physician core faculty in 
Graduate Medical Education 
programs across the military 
health system 

Number of participants 
recruited: 1,769 

Number of participants 
evaluated: 622 

Multivariate 
Multivariate logistic 
regression 

Predictor variables 
were used in 
multivariable logistic 
regression. 

Gender, military rank, 
service branch, 
academic rank, 
teaching experience, 
specialty choice, 
training location 

Burnout was measured 
with the MBI and defined 
as high emotional 
exhaustion (score of 27 
or higher) and high 
depersonalization (score 
of 10 or higher) 

Increasing the numbers 
of deployments (OR = 
1.38, 95% CI = 1.07–
1.77) was the only 
independent risk factor 
for burnout. A desire to 
stay beyond the initial 
obligation of active duty 
service (OR = 0.45, 95% 
CI = 0.26–0.77) was 
significantly associated 
with lower likelihood of 
burnout. 

Takayesu, 2014136  

Concurrent 

Northeast, 
Midwest, South 

Physicians 

Emergency medicine 
residents from eight training 
programs across the 
Northeast, Midwest, 
Southern US 

Number of participants 
recruited: 289 

Number of participants 
evaluated: 142 

Multivariate Chi-square 
tests, two-tailed t-tests 

Medical degree, 
postgraduate year, 
age, gender, marital 
status, number of 
children 

Intolerance of 
uncertainty , reluctance 
to reveal mistakes to 
patients, job 
satisfaction 

Burnout was measured 
with the MBI for the 3 
dimensions of emotional 
exhaustion, 
depersonalization, and 
decreased personal 
accomplishment. 

Having a significant 
other or spouse yielded 
a significantly higher 
prevalence of burnout 
(60% vs. 40% for 
single), with such male 
residents having a 
higher prevalence of 
burnout (80% vs 65% for 
females, 57% for single 
females, and 53% for 
single males). Poor job 
satisfaction (in terms of 
administrative 
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autonomy, clinical 
autonomy, and global 
satisfaction) and 
intolerance of 
uncertainty were 
significantly correlated 
with burnout. 

Tetzlaff, 2018137  

Concurrent 

Association of 
Physician 
Assistants 
in Oncology 

Physician assistants 

Membership of the 
Association of Physician 
Assistants 

in Oncology and attendee 
registration at the APAO 
Continuing Medical 
Education Conference 

Number of participants 
recruited: 855 

Number of participants 
evaluated: 250 

Multivariate Wilcoxon 
rank sum test, Kruskal-
Wallis test, chi-square 
test, Fisher's exaxct 
test, Cochran-Armitage 
test, multivariable 
logistic regression 

Age, gender, years as 
an oncology PA hours 
worked per week, 
practice type, 
subspecialty 

Lower perceived level 
of collaborating 
physician leadership, 
portion of time devoted 
to direct and indirect 
patient care 

Burnout was measured 
with the MBI for the 3 
domains of emotional 
exhaustion, 
depersonalizatino, and 
lack of personal 
accomplishment. Burnout 
was defined as high 
emotional exhaustion 
(score of 27 or higher) 
and/or high 
depersonalization (score 
of 10 or higher). 

Respondents who 
disagreed or were 
neutral regarding 
collaborating physician 
leadership qualities were 
more likely to be burned 
out (aOR = 3.37, 95%CI 
=1.05 -10.80; OR =7.85, 
95%CI = 2.76 -22.3) 
than those who agreed. 
Subspecialty was 
independently 
associated with burnout, 
with medical oncology 
PAS being significantly 
less likely to have 
burnout than  radiation 
oncology and pediatric 
or other subspecialty 
PAs. 

Tetzlaff, 2021138  

Concurrent 

Association of 
Physician 
Assistants in 
Oncology 

Physician assistants 

Physician assistants who 
were in clinical practice and 
not students, self-identified 
as practicing in oncology, 
and were in the membership 
database of the Association 
of Physician Assistants in 
Oncology 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 234 

Multivariate  

Age, gender, 
relationship status, 
practice setting, 
subspecialty, practice 
type, number of hours 
worked 

Year (2015, 2019), 
practice characteristics 
(subspecialty, clinical 
practice area, practice 
setting, number and 
types of patients seen, 
time spent on job 
responsibilities at work 
and home, perceptions 
of collaborating 
physician relationship, 
beliefs about fairness 
of compensation) 

Burnout was measured 
with the MBI, and 
professional burnout was 
defined as high scores for 
emotional exhaustion (27 
or higher) and/or 
depersonalization (10 or 
higher) 

The odds of burnout 
were higher in 2019 than 
in 2015 (AOR, 2.38; 
95% CI, 1.66 to 3.43; P 
= .001; Fig 1B). Time 
spent on indirect care, 
fairness of 
compensation, and 
collaborating physician 
relationship were 
significantly associated 
with burnout. (Table 3.) 
There were no 
significant changes in 
factors' frequency or 
distribution over time, 
and no new burnout-
related factors in 2019. 
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Thrush, 2019139  

Prospective 

University of 
Arkansas for 
Medical Sciences 

Physicians 

All resident and fellow 
physicians at University of 
Arkansas for Medical 
Sciences, a moderately 
large-sized academic health 
center 

Number of participants 
recruited: 633 

Number of participants 
evaluated: 281 

Multivariate Cross-
sectional analyses, 
correlations, 
multivariable linear 
regression, repeated 
measures ANOVAs, 
paired t tests, Tukey 
post hoc tests 

Gender, postgraduate 
year level, service area 
(hospital-based, 
medical-based, 
surgical-based) 

Postgraduate year, 
gender, service area 
(hospital-based, 
medical-based, 
surgical-based), 
engagement in 
burnout-alleviating 
activities in the last 4 
months 

Burnout was measured 
with the 19-item 
Copenhagen Burnout 
Inventory for physical and 
psychological fatigue 
related to personal, work, 
or patient care burnout. 
Burnout was defined as 
no burnout for a score of 
0, seldom for 25, and 
always for 100, with 
moderate to high burnout 
for 50 or higher. 

Postgraduate year 2 
residents (33.7 ± 19.1) 
had significantly higher 
patient-related burnout 
than postgraduate year 
4 residents (21.6 ± 15.4) 
at time 1. Females (54.2 
± 16.3) had significantly 
higher personal burnout 
than males (43.2 ± 17.4) 
at time 2 and also at 
time 3 (53.0 ± 17.3, 46.2 
±18.8). Females (50.2 
±16.7) had higher work 
burnout than males 
(41.8 ± 18.3) at time 2 
and also at time 3 (50.9 
± 17.0, 43.4 ± 18.3). 
Work burnout means at 
time 3 significantly 
differed by PGY level. 
Multivariable models for 
average burnout showed 
no interaction effects 
between the explanatory 
variables, and the final 
model included only 
PGY level and gender 
as explanatory factors. 
Females (53.7 ± 16.3) 
scored an average of 
9.5 points higher than 
males (44.6 ± 17.5) 
(beta =9.5 ± 2.0; 95% 
CI, 5.5 and 13.5) in 
personal burnout, and 
gender contributed to 
7% of variance in 
personal burnout. Both 
gender and PGY level 
independently 
significantly predicted 
work burnout, 
contributing to 4% and 
3% of total variance, 
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respectively. In the 
model explaining 
patient-related burnout 
scores, PGY level was 
the only significant 
explanatory factor for 
patient-related burnout, 
accounting for 4% of 
total variance in patient-
related burnout. PGY 1 
residents and PGY 2 
residents had 
significantly higher 
patient-related burnout 
than PGY 4 residents, 
by about 8.1 and7.3 
points, respectively 
(beta = 8.1 ± 2.9, beta = 
7.3 ± 2.8). Tukey post 
hoc tests for these 
differences also were 
significant for PGY 1 vs. 
PGY 4 residents and for 
PGY 2 vs. PGY 4 
residents. 

Tran, 2019140  

Concurrent 

Primary care 
clinics 

Mixture of physicians, PA's, 
NP's 

All faculty and staff at 10 
primary care clinics at 
Oregon Health and Science 
University 

Number of participants 
recruited: 190 

Number of participants 
evaluated: 107 

Multivariate Fisher's 
Exact Test, simple 
linear regression 

Clinical full-time 
equivalent was 
controlled in the 
association of time in 
electronic health 
records and burnout 

Time spent on tasks 
related to electronic 
health records after 
hours 

Burnout was measured 
using the 9-item, 5-point 
Likert scale Mini-Z 
questionnaire, based on 
the Physician Worklife 
Study, to assess burnout, 
work satisfaction, and 
work stress.  This 
measure yielded a single 
item burnout score. 

Higher clinical full-time 
equivalents (0.7 or 
greater) were 
significantly associated 
with burnout. When 
clinical full-time 
equivalents were held 
constant, providers with 
burnout showed a 
22.5% lower same day 
completion rate of charts 
versus non-burnout 
providers and had 2.1 
more incomplete call 
messages with patients 
than providers without 
burnout, and burnout 
was significantly 
associated with an 
increase of 3.6 in the 
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number of incomplete 
results message. More 
EHR time exhibited a 
dose dependency with 
burnout, but with 
inflection for those with 
0.5-0.6 clinical full-time 
equivalents. 

Verduzco-
Gutierrez, 2021141  

Concurrent 

A Facebook group 
for physical 
medicine and 
rehabilitation 

Physicians 

Women physicians trained 
or training in physical 
medicine and rehabilitation 
and in a closed Facebook 
group called "Women 
Physiatrists" 

Number of participants 
recruited: 1,300 

Number of participants 
evaluated: 245 (315 
completed survey) 

Multivariate  

NA 

Demographic variables 
(race/ethnicity, years 
since completion of 
training, primary 
practice setting, clinical 
work, practice area, 
hours worked per 
week, partnership 
status, number of 
children, hours of 
exercise per week, 
responsibility for 
domestic duties and/or 
childcare, maximum 
compensation, current 
compensation), patient 
care breakdown, 
proportion of time spent 
on inpatient care, 
thoughts of financial 
stress, current 
education debt, 
maximum debt, 
reported education 
debt and work and 
lifestyle choices 
(having enough time for 
work responsibilities, 
having enough time for 
personal and family life, 
choice to be a 
physician if given 
choice again, choice to 
be a physiatrist if given 
choice again) 

Burnout was measured 
with the Mini-Z Burnout 
Survey 

Lower current 
compensation, greater 
hours worked, and fewer 
hours of exercise per 
week were significantly 
associated with burnout 
(Table 4). There was a 
significant difference 
between burnout for 
those in the top quartile 
of current debt (mean 
score 29.7) compared to 
the rest of the group 
(mean score 31.5) (P = 
.024). There were no 
significant differences 
between the top quartile 
of current or maximum 
education debt and the 
other 75% of the group 
by race/ethnicity, 
regardless of a partner 
in the home, proportion 
of time spent in inpatient 
care, and thoughts 
about financial stress. 
But there was a 
significant difference in 
work setting, with fewer 
academicians in the top 
quartile of maximum 
education debt (P = 
.022). 

Wang, 2019142  Physicians Multivariate  Demographic and 
training factors (age, 

Burnout was measured 
with 2 items of the 22-

Gender-based 
discrimination and bias 
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Concurrent 

Surgery training 
programs 

Residents across 51 
institutions, enrolled in 
integrated vascular surgery 
training programs accredited 
by the Accreditation Council 
for Graduate Medical 
Education 

Number of participants 
recruited: 284 

Number of participants 
evaluated: 212 

Controlled variables 
unclear 

gender, marital status, 
having children, region 
of training, average 
hours worked per 
week, postgraduate 
year), gender based 
discrimination and bias 
(frequency of 
experiencing or 
witnessing the forms of 
being asked to do non-
medical tasks, 
inappropriate verbal 
communication, less 
trust from provider, less 
trust from patient, less 
responsibility) 

item MBI, for emotional 
exhaustion and 
depersonalization. 
Burnout was defined as 
high levels of (at least 
weekly) emotional 
exhaustion or 
depersonalization. 

significantly predicted 
burnout, with an odds 
ratio of 1.9 (95% 
confidence interval of 
1.1-3.5), as did longer 
work hours (above 80 
work hours a week) with 
an odds ratio of 2.8 
(95% confidence interval 
of 1.1-7.1). 

Weintraub, 
2016143  

Concurrent 

American 
Academy of 
Pediatrics 

Physicians 

2011 US and Canada 
Directory of Section on 
Perinatal Pediatrics NICUs 
and Neonatologists of the 
American Academy of 
Pediatrics 

Number of participants 
recruited: 1,258 

Number of participants 
evaluated: 433 

Multivariate Pearson's 
correlation, 
Spearman's 
correlation, chi-square 
tests, Fisher exact 
tests, independent t-
tests, multivariable 
logistic and linear 
regressio nanalyses, 
principal component 
analysis, two-step 
cluster analysiession 
analyses 

Gender, race, 
household member 
types, years/level as a 
NICU attending 
physician, recent on-
call clinical activities 

Current distress (due to 
clinical context, 
physical work setting, 
co-workers, personal 
health), recent 
substantial experiences 
(physical exhaustion, 
emotional depletion), 
self-care activities 
(talking about 
distressing issues, 
exercise, prayer or 
meditation, doing 
creative arts, reading), 
gender, race, current 
household members, 
years at NICU 
attending, NICU level,  
current feelings of 
distress ascribed to, 

Burnout was measured 
with a modified 54-item 
version of the 
Compassion Fatigue and 
Satisfaction Self-Help 
Test for Helpers for the 3 
subscales of compassion 
fatigue, burnout, and 
compassion satisfaction, 
and with a separate 36-
item questionnaire for 
self-reported professional 
and personal details that 
may affect development 
of burnout. 

Substantial emotional 
depletion in the past 2 
weeks, distress from the 
work environment, 
distress from coworkers, 
and not talking about 
distressing issues 
significantly predicted 
burnout in both 
multivariable logistic 
regression and linear 
regression. 

Weintraub, 
2019144  

Retrospective 

Members of 
accredited 
fellowship 
programs for 

Physicians 

Pediatric hematology-
oncology physicians 

Number of participants 
recruited: 1,771 

Number of participants 
evaluated: 496 

Multivariate  

Controlled variables 
unclear 

Compassion Fatigue 
(CF) score, not working 
on the day of survey, 
and distress about 
academic 
stress/administrative 
burden, and distress 
about coworkers 

Burnout subscale on the 
Compassion Fatigue and 
Satisfaction Self-Help 
Test for Helpers (CFST) 

CF score, and distress 
about administrative 
burden/ 
academic stress and 
coworkers”were 
associated with higher 
BO scores. CS score 
and socializing were 
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pediatric 
hematology-
oncology through 
the Accreditation 
Council for 
Graduate Medical 
Education 

associated with lower 
BO scores. 

West, 2020145  

Concurrent 

American Medical 
Association 
Physician 
Masterfile, 
KnowledgePanel 
(Ipsos) 

Mixed sample (different 
types) 

Physicians and probability-
based sample of general 
non-physician working 
population 

Number of participants 
recruited: 30,456 

Number of participants 
evaluated: 5,445 

Multivariate  

Sex, age, hours 
worked per week, 
practice setting, 
specialty 

Demographic 
characteristics (age, 
sex, relationship 
status), professional 
characteristics (hours 
worked per week, 
practice setting, 
specialty), resilience 

Burnout was measured 
using the MBI, and 
having at least 1 
manifestation of burnout 
was defined as having a 
high score for emotional 
exhaustion (27 or higher 
on 0-54 scale) or 
depersonalization (10 or 
higher on 0-30 scale) 

A 1-point increase in 
resilience was 
significantly associated 
with 36% reduction in 
odds of burnout (OR, 
0.64; 95% CI, 0.60-0.67; 
P < .001) (Table 4). 49 
of 60 (82%) physicians 
with resilience scores of 
3 or lower had 
symptoms of burnout, 
and 392 of 1350 (29%) 
with the maximum 
resilience score had 
symptoms of burnout. In 
addition, being female, 
younger physicians, 
working longer hours,  
working in private 
practice, and physicians 
from specialties of 
emergency medicine, 
neurology, 
otolaryngology,  urology, 
and family medicine 
physicians had 
significantly higher odds 
of burnout. 

Windover, 2018146  

Concurrent 

Cleveland Clinic 
Health System 

Physicians 

Physicians from multiple 
specialties 

Number of participants 
recruited: 1528 

Number of participants 
evaluated: 1145 

Multivariate  

Physician sex, race, 
age, years in practice, 
marital status, 
dependents younger 
than 18 years, percent 
full-time equivalent, 
specialty,  practice 
setting, meeting and 

Employment-related 
data: ombudsman 
complaints,  
productivity, 
satisfaction 

MBI: 3 domains plus 
overall burnout 

There was no significant 
association between 
burnout and productivity 
or patient satisfaction 
with inpatient or 
specialty care. 
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vacation days used per 
year 

Wright, 2011147  

Concurrent 

Three large 
Veteran's 
Administration 
hospitals, two in 
the southern US 
and one on the 
West Coast 

Mixed sample (different 
types) 

Healthcare workers from 3 
VHA hospitals, 53% 
physician assistants 

Number of participants 
recruited:  

Number of participants 
evaluated: 221 

Multivariate  

Controlled variables 
unclear 

Workplace conflict style 
(integrating, avoiding, 
dominating, obliging, 
compromising) was 
measured using the 
Organizational Conflict 
Inventory II. 

Burnout was measured 
using the MBI. Job 
burnout was defined 
using the 2 dimensions of 
emotional exhaustion and 
depersonalization. 

Avoiding conflict style 
and dominating conflict 
style significantly 
predicted increased job 
burnout (0.17, 0.19, 
p<0.05). Integrating, 
obliging, and 
compromising conflict 
styles predicted lower 
job burnout (-0.16, -0.09, 
0.03), although the 
results were not 
statistically significant. 

Yank, 2019148  

Concurrent 

Physicians Moms 
Group online 
community 

Physicians 

Physician mothers with 
additional caregiving 
responsibilities, including 
adoptive and foster mothers, 
who are members of the 
Physicians Moms Group 
online community 

Number of participants 
recruited: 5,613 

Number of participants 
evaluated: 918 

Multivariate  

Age, race/ethnicity, 
marital status, type of 
practice, specialty, self-
perceived medical 
mistake ever 

Having additional 
caregiving 
responsibilities (caring 
for very ill children, 
spouses, parents, or 
others) 

Burnout was identified 
with the Mini Z Burn-out 
Survey. 

Physician mothers who  
had additional 
caregiving 
responsibilities 
experienced significantly 
higher burnout rates and 
adjusted risk ratios 
(aRR, 1.25; 95% 
CI,1.06-1.46;P= .007) 
than physician mothers 
without such 
responsibilities. 

Yao, 2021149  

Concurrent 

National 
Accreditation 
Program for 
Breast Centers, 
American Society 
of Breast 
Surgeons 

Physicians 

Physicians of all specialties 
who had treated breast 
cancer patients and were 
members of National 
Accreditation Program for 
Breast Centers-accredited 
breast centers and American 
Society of Breast Surgeons 
contacted by social media 
posts, email serves, and 

Number of participants 
recruited: Not stated 

Number of participants 
evaluated: 870 

Multivariate  

Demographic factors 
(age, gender, years in 
practice), COVID-19 
testing factors (tested 
for SARS CoV-2, 
tested positive for 
COVID-19), taken care 
of COVID-19 patients 

Testing for COVID-19 
(testing, direct care of 
infected patients, 
personal knowledge of 
infected non-patients), 
delays or altered 
treatment plans, 
concerns about 
COVID-19 (personal 
and professional 
impacts from 
pandemic), 
demographic factors 
(number of patients 
with breast cancer 
seen weekly, age, 
gender, duration of 

Burnout symptoms 
related to COVID-19 were 
measured with a 6-item 
measure on a 4-point 
scale (not at all to very 
much) made for this 
study, based on known 
emotions for physician 
burnout of emotional 
exhaustion, depression, 
helplessness, anxiety 

COVID-19 related 
burnout was significantly 
associated with 
demographic factors 
including COVID-19 
testing factors (did not 
test for SARS CoV-2 
8.6±6.2 vs tested for 
SARS CoV-2 11.1±6.9, 
p<0.001), physician age 
(less than 45 years 
9.8±6.6, 45 to 59 years 
9.1±6.3, 60 years or 
above 7.7±5.8, 
p=0.001), gender 
(females 9.9±6.3 vs. 
males 7.2±6.0, p 

Page 134 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

practice, practice 
location, practice type, 
practice specialty) 

<0.001), and years in 
practice (less than 6 
years 10.1±6.1, 6 to 10 
years 10.0±7.2, 11 to 15 
years 9.0±6.4, 16 years 
or more 8.4±6.1, p = 
0.018) (Table 2). It was 
also significantly 
associated with taking 
care of COVID-19 
positive patients 
(10.2±6.7 vs 7.6±5.9, p≤ 
0.001) and patients 
experiencing delays in 
surgery, adjuvant 
therapy, breast imaging, 
radiation therapy, or 
specialty consultation 
(9.5±6.3 vs 7.0±6.2, p≤ 
0.001) after adjusting for 
demographic factors, 
testing positive for 
SARS CoV-2, and taking 
care of COVID-19 
patients (Table 2). 
Burnout score 
differences between 
groups who had delays 
in specialty 
consultations were 
medium in Cohen's d 
effect size (d=0.55). 
Perceived delays 
impacting patient’s 
survival was significantly 
associated with COVID-
19 related burnout, after 
adjusting for the above 
confounders (54.9±3.8 
vs 54.0±4.0, p=0.005) 
(Table 3). COVID-19 
related burnout was 
significantly negatively 
associated with feeling 
able to deliver the same 

Page 135 of 151

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054243 on 25 A

ugust 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

 

 

high-quality care 
(8.5±6.2 vs 9.4±7.1, 
p=0.002) (Table 3). Of 
the 10 concerns about 
COVID-19 (Fig. 2) and 
the 5 treatment delays, 
“that my emotional well-
being will be impacted 
by delays” was the 
physician concern most 
strongly associated with 
COVID-19 related 
burnout, after adjusting 
for demographic factors 
(Supplementary Table 
2). 

Yasko, 1983150  

Concurrent 

35 states and D.C. 

Nurse practitioners 

Masters-level  nurses  
working full-time in oncology 
clinical nursing 

Number of participants 
recruited: 265 

Number of participants 
evaluated: 185 

Multivariate T-test, 
Pearsaon correlation, 
multiple regression 
including stepwise 
multiple regression 

Controlled variables 
unclear 

Personal resources 
(age, marital status, 
number of children, 
income, master's level 
curriculum), personal 
perceptions 
(psychological support, 
stress, satisfaction with 
role at work, choice of 
work, development 
stage of burnout), role-
related variables (years 
on job, work setting, 
appointment type, 
presence of written job 
description, presence 
of office at work, 
presence of role model 
at work, average 
weekly work hours 
related to job, average 
weekly hours with 
cancer patients, weekly 
number of cancer 
patients cared for) 

Burnout was measured 
with the 30-item Jones 
Staff Burnout Scale for 
Health Professionals for 
psychological, behavioral, 
and physiological burnout 
symptoms. Burnout was 
calculated as a score 
between 20 (no burnout) 
and 140 (severe burnout). 

Multiple regression 
analysis yielded 
significant associations 
between burnout and 
psychological support 
(beta coefficient 0.17), 
stress (0.22), 
satisfaction with role (-
0.36), developmental 
stage of burnout (0.19), 
and years in role (0.14), 
which together yielded a 
multiple correlation 
coefficient of 0.716 and 
contributed to 51.3% of 
variance in burnout. 
Stepwise multiple 
regression with a final 
equation containing 
satisfaction with role, 
stress, developmental 
stage of burnout, and 
psychological support, 
contributed to 46.3% of 
variance in burnout. 

Yoon, 2017151  

Concurrent 

Physicians 

A stratified random sample 
of 1,504 US primary care 

Multivariate  

Age, sex, 
race/ethnicity, 

Senses of calling as 
measured by single-
item adapted from a 
previous study and 

Burnout was measured 
with a single-item, 5-scale 
measure of experiences 
of burnout that was used 

In multivariable analysis, 
physicians' sense of 
calling was negatively 
associated with burnout 
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American Medical 
Association 
Physician 
Masterfile 
database with all 
practicing US 
physicians 

physicians and 512 
psychiatrists age 65 years 
old or younger was created 
from the American Medical 
Association Physician 
Masterfile database of 
practicing US physicians. 
Primary care physicians had 
prima 

Number of participants 
recruited: 1,504 PCPs, 512 
psychiatrists 

Number of participants 
evaluated: 896 PCPs, 312 
psychiatrists responded out 
of 1,427 PCPs, 487 
psychiatrists 

geographic census 
region, immigration 
history 

categorized as low, 
moderate, and high 
levels of agreement 
with a statement about 
the practice of 
medicine being a 
calling for oneself 

in previous PCP studies, 
with a score of 3 or higher 
considered to be burnout 
as defined in previous 
studies. 

(17% high calling vs. 31 
% low calling, OR = 0.4, 
95 % CI = 0.3 to 0.7). 
Psychiatrists were less 
likely to report burnout 
(15% psychiatrists vs. 
23 % PCPs, OR = 0.6, 
95 % CI = 0.4 to 0.8). 

Yoon, 2017152  

Concurrent 

American Medical 
Association 

Physicians 

Stratified random sample of 
all practicing physicians in 
the US as identified from 
American Medical 
Association database 
Physician Masterfile 

Number of participants 
recruited: 1,878 

Number of participants 
evaluated: 1,156 

Multivariate Case 
weighting, t-test, 
Pearson chi-square 
test, multivariable 
logistic regression 

Demographic variables 
(age, gender, race, 
history of immigration, 
region), religious 
characteristics 
(affiliation, importance 
of religion) 

Frequency of exposure 
to clinical encounters 
that involved dying 
patients, clinical 
specialty,  (general 
versus end-of-life 
specialties), patient 
centeredness of clinical 
environments 

Burnout was measured 
as one item in a validated 
measure. Burnout was 
defined as not burned out 
for a score of 1 to 2, and 
as high burnout for a 
score of 3 or higher. 

Physicians who 
preferred to work in 
clinical environments 
that were profit-centered 
(33% versus 20% for 
patient-centered clinical 
environments, odds ratio 
= 1.9, 95% confidence 
interval = 1.3 to 2.8) and 
physicians who often or 
always had emotional 
exhaustion after caring 
for the dying (31% 
versus 19%  for never, 
rarely, or sometimes, 
OR = 2.1, CI = 1.4-3.0) 
were more likely to 
experience burnout. 
Physicians who were 
often or always 
emotionally energized 
after having cared for 
the dying  were 
statistically significantly 
less likely to experience 
burnout (19% versus 
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25% for never, rarely, or 
sometimes, P = 0.049) 

Zhang, 2019153  

Concurrent 

American Society 
of Breast 
Surgeons 

Physicians 

Members of the American 
Society of Breast Surgeons 

Number of participants 
recruited: 2,568 

Number of participants 
evaluated: 660 

Multivariate  

Controlled variables 
unclear 

Years in practice, 
gender, relationship 
status, 
practice settings, 
practice community 
size, hours worked 
per week, and extent of 
time dedicated to 
breast surgery 

Scoring 1.33 or greater 
on the Professional 
Fulfillment Index 
assessing work 
exhaustion and 
interpersonal 
disengagement 

In the multivariable 
analysis, years in 
practice was inversely 
associated with burnout 
and positively correlated 
with professional 
fulfillment. Working more 
than 60 h per week was 
positively associated 
with burnout 

 

Note: We include 153 documents that were published from the 141 studies -- 12 studies are related studies to the primary study cited. 
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