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Abstract
BACKGROUND: Workplace burnout can result in negative consequences for clinicians and patients. We assessed burnout
prevalence and sources among pediatric hematology/oncology inpatient nurses, ambulatory nurses, physicians (MDs), and
advanced practice providers (APPs) by evaluating effects of job demands and involvement in patient safety events (PSEs).
METHODS: A cross-sectional survey (Maslach Burnout Inventory) measured emotional exhaustion, depersonalization, and
reduced personal accomplishment. The NASA Task Load Index measured mental demand, physical demand, temporal demand,
effort, and frustration. Relative weights analyses estimated the unique contributions of tasks and PSEs on burnout. Post-hoc
analyses evaluated open-response comments for burnout factors. RESULTS: Burnout prevalence was 33%, 20%, 34% and
33% in inpatient nurses, ambulatory nurses, and MD, and APPs respectively (N=481, response rate 69%). Reduced personal
accomplishment was significantly higher in inpatient nurses than MDs & APPs. Job frustration was the most significant
predictor of burnout across all four cohorts. Other significant predictors of burnout included temporal demand (nursing groups
& MDs) effort (inpatient nurses & MDs) and PSE involvement (ambulatory nurses). Open-response comments identified time
constraints, lack of administrator support, insufficient institutional support for self-care, and inadequate staffing and/or turnover
as sources of frustration. CONCLUSIONS: All four clinician groups reported substantial levels of burnout, and job demands
predicted burnout. The body of knowledge on job stress and workplace burnout supports targeting organizational-level sources,
versus individual-level factors, as the most effective prevention and reduction strategy. This study elaborates on this evidence
by identifying structural drivers of burnout within a multidisciplinary context of pediatric hematology/oncology clinicians.

INTRODUCTION
Burnout is a psychological syndrome that develops as a prolonged response to job-related stressors consisting of 3 key dimensions: emotional exhaustion, depersonalization, and reduced personal accomplishment.1
Causes and consequences of burnout are being increasingly recognized as an important social issue, especially in healthcare settings.2 A recent National Academy of Medicine publication reported that burnout
among healthcare professionals negatively impacts healthcare quality and safety, decreases patient satisfaction, increases staff turnover, reduces work effort, and has negative financial implications for healthcare
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organizations.3
Roth et al. reported burnout in 38% of pediatric oncologists in the US, Canada, and 11 other countries.4
A meta-analysis of burnout rates among oncology nurses showed 30%, 15%, and 35% having high
emotional exhaustion levels, high depersonalization levels, and reduced personal accomplishment levels,
respectively.5 Thus, it is crucial to identify contributing (or causative) workplace factors to develop effective
interventions to prevent or reduce burnout among clinicians in oncology settings.6
Halbesleben and Rathert observed that in physicians, higher depersonalization levels were associated with
lower patient satisfaction and increased hospitalization recovery time,7 and Shanafelt and colleagues found
that physicians with burnout were more likely to spend less time caring for patients.8 Surgeons with higher
burnout levels had higher rates of self-reported medical errors;9 emergency room physicians with higher
burnout scores reported higher rates of suboptimal patient care (e.g., not treating a patient’s pain in a
timely manner);10
Nurse burnout also negatively impacts patient care. Higher patient urinary tract infection and surgical site
infection rates have been associated with burnout in nurses.11 Emotional exhaustion and reduced personal
accomplishment among nurses was negatively associated with patient satisfaction,12 and higher burnout
levels among nurses were associated with lower peer-rated quality of care.13
The impact of job demands and patient safety event (PSE) involvement on burnout have been previously
studied among healthcare workers but not specifically in a multidisciplinary cohort of pediatric hematology/oncology clinicians.14 The study objectives were to: (1) assess the prevalence of burnout among inpatient and ambulatory care nurses, physicians (MDs) and advanced practice providers (APPs); (2) compare
the differences in job demands, PSE involvement, and burnout rates across groups; and (3) determine the
impact of job demands and PSE involvement on levels of burnout.
METHODS
Study Setting, Design, and Participants
St. Jude Children’s Research Hospital is a 78-bed pediatric hospital with integrated outpatient clinics offering
subspecialty and surgical services for children with cancer, blood disorders, and other catastrophic diseases.
Approximately 7,500 patients are seen per year. Responses from a cross-sectional survey as part of a routine
patient safety culture assessment were collected from MDs, APPs, and nurses in December 2018. Participants
were recruited through email invitations from hospital leadership, newsletter announcements, digital signage,
and mailed invitation postcards. Participants were categorized as inpatient nurses, ambulatory nurses, MDs
and APPs. A subset of this study’s data was used in a previous publication.15
Study Measures
The Maslach Burnout Inventory (MBI) Human Services Survey for Medical Personnel is a 22-item selfreported survey instrument developed to assess the 3 dimensions of burnout using a multidimensional model.1
Whereas previous measures of burnout focused only on the exhaustion dimension,16 the MBI incorporates
the central construct of exhaustion and extends measurement to depersonalization and reduced personal
accomplishment constructs to articulate interrelationships.17 The MBI is widely used in burnout research
and considered the standard tool for measurement.18 MBI items are scored by a 7-point frequency scale from
“never” to “daily.”
The MBI was not developed as a clinical diagnostic tool, and therefore does not distinguish between burnedout and not burned-out individuals. However, studies have attempted to validate MBI cutoff scores that
reflect both a binary distinction of burnout, and also low, moderate, and high levels of emotional exhaustion,
depersonalization, and reduced personal accomplishment. The MBI Manual (4th edition; 2016) removed cutoff scores due to lack of diagnostic validity.17 This study reported burnout levels only to compare with previous
studies administering the MBI to participants within oncology settings.4,5 Therefore, high level burnout was
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defined when respondents had 1 of 3 criteria: raw sum score of [?]27 in the emotional exhaustion dimension,
[?]10 in the depersonalization dimension, or [?]15 in the reduced personal accomplishment dimension.11,12,19,20
Workplace factors were measured with the National Aeronautics and Space Administration Task Load Index
(NASA-TLX),21 which measures 5 aspects of subjective job demand: mental demand, physical demand,
temporal demand, effort, and frustration. NASA-TLX scores ranged from 0 to 10; higher scores reflected
higher perceived workload. The NASA-TLX has been previously used in healthcare research.14,22
A screener question from the Second Victim Experience and Support Tool (SVEST) was used to assess
PSE involvement. The SVEST is a 29-item survey instrument designed to provide healthcare organizations
information on PSE involvement support resources most preferred by clinicians.23 SVEST responses are
recorded with 5-point Likert-scale agreement items ranging from “strongly disagree” to “strongly agree”.
Participants could also include open-response comments via the item, “Please use this space to include any
comments about how we can improve patient safety or the work experience for the St. Jude patient care
staff.” These comments were analyzed post-hoc, in response to results demonstrating associations among
the NASA-TLX job demand, frustration, and burnout prevalence. Two authors (TD & JDB) reviewed
comments independently to identify broad concepts related to potential sources of frustration. Final concept terminology was developed by consensus, and content analysis methods identified relevant comments.
Content analysis disagreements were resolved through consensus.
Statistical Analyses
MBI results were analyzed by descriptive statistics (Table 1). ANOVAs and Tukey’s post hoc tests determined
significant differences in job demand, involvement in PSEs, and burnout in inpatient nurses, ambulatory
nurses, MDs and APPs. Statistical analyses were performed using SAS, version 9.4 (SAS Institute).
To evaluate associations among MBI dimensions and NASA-TLX job demands, relative weights analysis
(RWA) was conducted using RWA-Web.24,25 Relative weight refers to the proportionate contribution of each
predictor variable to the variance accounted for in a regression model while considering its unique contribution
and that when combined with other variables.24 RWA is superior to traditional regression analysis as it
generates a more accurate ranking of each predictor’s unique contribution to an outcome variable. RWA
provides accurate estimates of the relative importance of predictors in cases of high levels of collinearity.26
Our study conducted 9 RWA (3 cohorts×3 burnout dimensions). In all analyses, 95% confidence intervals
for each individual relative weight and all corresponding significance tests were based on bootstrapping with
10,000 replications.
RESULTS
We received 481 complete survey responses (response rate 69%). The final sample included 65 MDs, 66 APPs,
239 inpatient nurses, and 111 ambulatory nurses. Subgroup response rates were 50%% for MDs, 60% for
APPs, 81% for inpatient nurses, and 68% for ambulatory nurses. Table 1 contains MBI descriptive statistics
and percentages of respondents who qualified as experiencing high burnout.
Differences in Job Demands, Patient Safety Event Involvement, and Burnout
Table 1 summarizes results from each of the 3 MBI dimensions across the subgroups. Inpatient nurses reported
significantly higher levels of reduced personal accomplishment than MDs and APPs (p <.001). There were
no other significant differences among subgroups in emotional exhaustion or depersonalization. Table 2
summarizes respondents’ perceived job demands, and involvement in PSEs by subgroups. Mental demand
was the highest ranked job demand among all 4 cohorts. We observed significant differences among cohorts in
physical job demands: MDs & APPs reported significantly lower physical demand than did inpatient nurses
(P <.001) and ambulatory nurses (P <.001). Further, inpatient nurses reported significantly higher physical
demands than did ambulatory nurses (6.1 vs. 5.3, P =.006). No significant differences were observed among
the cohorts for PSE involvement.
Relative Weight Analyses
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Physicians
Table 3 gives results of the RWAs. Among MDs, a weighted linear combination of 6 predictor variables
included in the model explained more than 50% of the variance in emotional exhaustion (R 2 =0.53) but
explained a lower proportion of variance in depersonalization (R2 =0.30) and reduced personal accomplishment (R2 =0.21). Frustration explained a statistically significant proportion of variance in the three burnout
dimensions: 49.5% in emotional exhaustion, 87.9% in depersonalization, and 48.7% in reduced personal accomplishment. Effort (14.5%) and temporal demand (20.0%) also explained a significant portion of variance
in MD emotional exhaustion.
Advanced Practice Providers
Among APPs, a weighted linear combination of 6 predictor variables included in the model explained more
than half of the variance in emotional exhaustion (R 2 =0.62) but explained a lower proportion of variance in
depersonalization (R2 =0.35) and reduced personal accomplishment (R2 =0.17). Frustration explained a statistically significant proportion of variance in the three burnout dimensions: 67.2% in emotional exhaustion,
72.4% in depersonalization, and 73.6% in reduced personal accomplishment.
Inpatient Nurses
Similar to providers, a weighted linear combination of the 6 predictor variables explained a high proportion
of variance in emotional exhaustion among inpatient nurses (R2 =0.55) but explained a smaller level of
variance in depersonalization (R2 =0.28) and reduced personal accomplishment (R2 =0.19). Three variables
explained a significant proportion of variance in emotional exhaustion with the most important variable
being frustration (71.0% of variance), followed by temporal job demand (10.4% of variance), and effort job
demand (7.9% of variance). For depersonalization, frustration explained 60.2% of variance, PSE involvement
explained 16.8%, and temporal job demand explained 9.6%. Only frustration significantly explained variance
in reduced personal accomplishment among inpatient nurses with 79.8% of variance explained.
Ambulatory Care Nurses
Among ambulatory nurses, the 6 variables included in the model explained a higher proportion of variance in
emotional exhaustion (R 2 =0.64) than depersonalization (R 2 =0.30) and reduced personal accomplishment
(R 2 =0.12). Variables that explained a statistically significant amount of variance in emotional exhaustion
included frustration (54.7%), temporal job demand (16.2%), and patient safety event involvement (12.4%).
Variance in depersonalization was significantly explained by two variables: frustration explaining 60.5% and
mental job demand explaining 14.8% of the variance. As with the other cohorts’ results, variance in reduced
personal accomplishment was only significantly explained by frustration (87.5% of variance explained).
Open Response Comments
Post-hoc review of open-response comments identified 4 dominant categories of frustration sources: (1) Time constraints, (2) Lack of administrator support, (3) Insufficient psychosocial support resources, and (4)
Inadequate staffing and/or turnover. Time constraint comments reflected perceptions of insufficient time to
complete assigned tasks or feeling generally overwhelmed with expected workload. Lack of administrator
support generally characterized desires for management to involve staff in policy development, process changes, and to provide greater support in conflict resolution with families, patients, or colleagues. Insufficient
institutional support for self-care reflected the need for additional resources to process the emotional toll of
providing care for seriously ill and dying children. Staffing and turnover frustrations were often described as
threats to department-level culture or morale. See Table 4 for exemplar comments representing these themes.
DISCUSSION
Burnout prevalence and workplace factors that influence burnout were measured among clinicians who
provide pediatric care in a hematology-oncology setting. Burnout levels were substantial across all 4 rolebased cohorts in all 3 MBI dimensions, similar to previous studies.10,11 To contextualize part of our results,
respondents from all 4 cohorts reported feeling emotionally exhausted or experiencing reduced personal
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accomplishment from their work an average of twice per month. Depersonalization (e.g., treating a patient
as an immaterial object) rates were substantially lower compared to emotional exhaustion and reduced
personal accomplishment, which is encouraging as this construct represents a lack of presenteeism and may
reflect a more severe expression of burnout.26
Among workplace factors associated with burnout, the NASA-TLX dimension, “frustration”, was the most
significant contributor across all 4 cohorts and 3 MBI dimensions. Temporal demand was also associated
with burnout among MDs and nurses, but to much less a degree than frustration. Similarly, PSE involvement
was significantly associated with burnout only among nurses.
Our post-hoc review of open-response comments elucidates the strong associations we observed between
burnout rates and frustration levels. Comments addressing time constraints parallel our temporal demand
results, and perceptions of feeling rushed or having inadequate time to complete tasks effectively are known
predictors of burnout.28-30 Respondents expressed perceptions of insufficient administrator support in terms
of feeling unable to garner managerial assistance when experiencing confrontations with colleagues, families,
or patients. They also noted a general disconnect between the leadership’s perspective and the realistic needs
of front-line staff. Insufficient institutional support for self-care reflected a desire for time away from work after
experiencing patient loss, including both an immediate reprieve from clinical duties and paid time off to grieve
and recover. Finally, perceptions of inadequate staffing and frequent turnover were identified. Inadequate
staffing can result in increased individual task demands (a commonly cited predictor of burnout),31 and
restrict employees’ ability to utilize paid time off. Turnover, especially voluntary turnover, can affect unit
morale.32,33 When team members quit, remaining members may face a paucity of expertise and need to
mentor new colleagues. Hence, inadequate staffing and turnover may create and perpetuate burnout in those
perceiving a lack of adequate resources as an increase in individual demands is required to accomplish the
necessary tasks.
PSE involvement can be detrimental to a clinician’s psychological well-being decades after the event, and
there are unfortunate examples of clinician suicide after medical errors.34 Effects can mirror post-traumatic
stress disorder and include lingering negative perceptions of professional self-efficacy.35 Our study is one of
the first to identify a connection between involvement in PSEs and burnout among inpatient and ambulatory
nurses in a pediatric hematology-oncology setting. Given the known consequences of burnout that include
job performance deficits and potential turnover, our study provides further evidence for the development
and implementation of resources to preserve the psychological well-being of staff involved in medical errors
and serious safety events.
One strength of our study was using RWA, which addresses concerns raised when researchers use unique
variance accounted for in regression models to rank predictors by significance.36 The principal challenge is
that predictor variables are often intercorrelated, which leads to flawed interpretations of traditional metrics
to partition unique predictor variance. We treated the 3 MBI dimensions as separate outcomes and used
RWA to determine unique contributions of 6 predictors (NASA-TLX dimensions and PSE involvement).
As for limitations, St. Jude has a unique care model treating only a specialized population of patients. Our
results may not generalize well to other pediatric hospitals caring for children with varied acute and chronic
issues or to smaller pediatric oncology settings. Cross-sectional designs have many limitations, including
causality, directionality, and biases originating from the study sample (e.g., responder bias, recall bias, and
selection bias). Lastly, the MBI is the most widely used burnout survey instrument but does not include
clinically validated cutoff scores. Publishers of the MBI do not advocate using results to determine burnout
rates or support cutoff scores for low, moderate, and high levels of MBI dimensions. Researchers have
developed their own MBI cutoff scores, but they vary widely.37 Lack of standardized MBI cutoff scores limits
the ability to compare burnout rates across studies, which hinders its capability in expanding knowledge on
causes, effects, and protective resources to reduce and prevent burnout.
CONCLUSION
Clinicians and their patients can suffer from the effects of workplace burnout. Our study expands the un-
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derstanding of burnout prevalence and influential workplace factors among a large multidisciplinary cohort
of hematology/oncology clinicians. We observed burnout rates similar to clinician cohorts in other medical
specialties. Frustration, temporal demands, and involvement in PSEs were all significantly associated with
higher burnout rates. Interventions that focus on time constraints, administrative support, psychosocial
support resources, and staffing may prevent and reduce burnout.
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