
Ryan Sterling, PhD1 , Seppo T. Rinne, MD2, Ashok Reddy, MD1,3,
Megan Moldestad, MS1, Peter Kaboli, MD4, Christian D. Helfrich, PhD1,5,
Nora B. Henrikson, PhD6, Karin M. Nelson, MD1, Catherine Kaminetzky, MD1, and
Edwin S. Wong, PhD1,5

1Center for Veteran-Centered and Value-Driven Care, VA Puget Sound Health Care System, Seattle, WA, USA; 2VA Center for Healthcare
Organization and Implementation Research, Bedford, MA, USA; 3Department of Medicine, Division of General Internal Medicine, University of
Washington, Seattle, WA, USA; 4IowaCity VAMedical Center and University of Iowa, Iowa City, IA, USA; 5Department of Health Services, University
of Washington, Seattle, WA, USA; 6Kaiser Permanente Washington, Seattle, WA, USA.

OBJECTIVE: Burnout, or job-related stress, affects more
than half of all US physicians, with primary care physi-
cians (PCPs) experiencing some of the highest rates in
medicine. Our study analyzes national survey data to
identify and prioritize workplace climate predictors of
burnout among PCPs within a large integrated health
system.
DESIGN:Observational study of annual survey data from
the Veterans Health Administration (VHA) All Employee
Survey (AES) for 2013–2017. AES response rate ranged
from56 to 60% during the study period. Independent and
dependent variables were measured from separate ran-
dom samples. In total, 8,456 individual-level responses
among PCPs at 110 VHA practice sites were aggregated at
the facility level by reporting year. We used the semi-
automated LASSO procedure to identify workplace cli-
mate measures that were more influential in predicting
burnout and assessed relative importance using the
Shapely value decomposition.
PARTICIPANTS: VHA employees that self-identify as
PCPs.
MAIN MEASURES:Dependent variables included two di-
chotomous measures of burnout: emotional exhaustion
and depersonalization. Independent measures included
30 survey measures related to dimensions of workplace
climate (e.g., workload, leadership, satisfaction).
RESULTS: We identified seven influential workplace cli-
mate predictors of emotional exhaustion and nine predic-
tors of depersonalization. With few exceptions, higher
agreement/satisfaction scores for predictors were associ-
ated with a lower likelihood of burnout. The majority of
explained variation in emotional exhaustion was attribut-
able to perceptions of workload (32.6%), organization sat-
isfaction (28.2%), and organization support (19.4%). The
majority of explained variation in depersonalization was
attributable to workload (25.3%), organization satisfac-
tion (22.9%), and connection to VHA mission (20.7%).
CONCLUSION: Identifying the relative importance of
workplace climate is important for the allocation of health
organization resources to mitigate and prevent burnout

within the PCP workplace. In a context of limited re-
sources, efforts to reduce perceivedworkload and improve
organization satisfaction may represent the biggest lever-
age points for health organizations to address physician
burnout.
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INTRODUCTION

Current estimates project the United States (US) will experi-
ence a shortage of up to 55,200 primary care physicians
(PCPs) by 2032.1 Growing demand for primary care comes
from 76 million aging baby boomers, increasing rates of
chronic disease, and recent expansion of health insurance
coverage.2 As primary care demand continues to grow, the
capacity to provide that care is dwindling: the number of PCPs
leaving practice now exceeds the number entering, and more
physicians are choosing to work part-time.3 Physician recruit-
ment and retention are in part compromised by the fact that
primary care is a high-stress profession.4

Burnout, or job-related stress, affects more than half of all
US physicians, with PCPs experiencing among the highest
rates in medicine.4,5 Burnout is characterized by emotional
exhaustion, depersonalization (feelings of detachment and
lack of empathy), and low personal achievement.6,7 In the
Veterans Health Administration (VHA), one of the largest
integrated health care systems in the USA, approximately
54% of PCPs report experiencing at least one symptom of
burnout each week, followed by mental health (42%) and
emergency medicine physicians (33%).4 The consequences
of physician burnout are wide-ranging, including but not
limited to increased medical errors,8 turnover,9,10 and reduced
productivity.11 One recent US-based study estimated $4.6
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billion in annual costs attributable to burnout, primarily related
to staff turnover and reductions in clinical hours.12

Although physician-level factors such as gender and age are
sometimes found to be independent predictors of burnout, the
primary drivers of physician burnout are largely tied to workplace
factors.13–16Workplace climate, defined as sharedworker attitudes
and perceptions of their work environment, is a leading determi-
nant of physician burnout.17–19 While workplace climate research
has been a key theme in the organizational and industrial psychol-
ogy literature since the 1960s,20 diverse views remain regarding a
common set of constructs to conceptualize andmeasureworkplace
climate.21 It is challenging for researchers to offer a single and
central view of its dimensions because workplace climate is highly
situational. However, dimensions such as autonomy, support and
warmth, leadership, reward, and risk, among others are commonly
included in existing conceptual models measuring perception of
climate .17,22–34 Historically, the question of whether climate
should be considered an individual experience construct or an
attribute of the group or organization has also received attention
in the climate research. The consensus among current research
literature that climate is an attribute of the group or organization
that can be measured based on the aggregation of individual
perceptions of climate to a higher level of analysis.20,35,36

Although the association between workplace climate and
physician burnout is well established, there is limited research
exploring the relationship between physician burnout and
distinct dimensions of workplace climate, and no prior re-
search examines the relative importance of such factors in
the context of the PCP workforce. In the coming years, the
US physician workforce will need to serve a growing patient
population with diminishing capacity to provide primary care.
Being able to identify and prioritize specific and potentially
modifiable workplace climate factors within an organizational
setting will be crucial to identifying workplace interventions
likely to yield the highest return on investment and guide the
optimal allocation of scarce healthcare resources to mitigate
and prevent PCP burnout. Our study addresses this need by
identifying and prioritizing workplace climate predictors of
physician burnout among PCPs employed by VHA nation-
wide. To achieve this goal, we developed a unique application
of machine learning methods to understand the relative impor-
tance of 30 workplace climate variables in predicting burnout.

METHODS

Study Population and Data

This observational study examined data from the VHA All
Employee Survey (AES) from 2013 to 2017. The AES is a
voluntary, confidential, annual survey given to all VHA em-
ployees for the purposes of organizational feedback and action
planning that includes questions on burnout and workplace
climate.37 The AES response rate ranged from 56-60% during
the period of interest. This response rate range is comparable
to average rates reported in the organizational behavior

literature among the healthcare sector (54%)38 and higher than
average rates among other large US government agencies
during the same time period (40%).39 We restricted AES
responses to those completed by respondents that self-
identified as PCPs.
Individual respondents from the same survey source pro-

vided the measure for all study variables; in other words, we
collected study data from the same rater and data source. To
address artifactual correlation between predictor and outcome
variables resulting from a common rater and source, we used a
random sampling approach to construct our analytic sample
(Fig. 1). We split respondent-level observations into equal
random samples: in one sample, we dropped all covariate
observations, and in the other, we dropped all outcome obser-
vations. We then appended the two random samples and
aggregated individual responses to the facility level by
reporting year to produce the final analytic sample. In this
context, facilities are defined as VHA medical centers; survey
responses affiliated with specific VHA clinic sites, such as
community-based outpatient clinics, cannot be delineated in
the AES data. Per AES data use requirements to protect the
confidentiality of VHA employees, VHA facilities with fewer
than ten outcome observations per reporting year were exclud-
ed from the analytic sample.
Ultimately, we examined aggregated facility-level observa-

tions from 110 VHA practice facilities nationwide,
representing 8456 unique responses from employees who
self-identified as PCPs. Prior to facility-level aggregation, we
assessed inter-rater agreement among individual PCPs within
VHA facilities. We consistently found intra-class correlations
of greater than 0.1, indicating sufficient agreement across
respondents at a given VHA facility.40

Outcomes, Predictors, and Covariates

Outcome variables measured emotional exhaustion and deper-
sonalization using PCP responses to two AES questions. Prior
research on physicians has found these two burnout domains
to most strongly correlate with outcomes.41,42 The specific
AES prompts included “I feel burned out from my work”
(emotional exhaustion) and “I worry this job is hardening me
emotionally” (depersonalization). For both prompts, respon-
dents rated their degree of burnout using Likert-type scales
ranging from 0 (“never” exhibiting symptoms of burnout) to 6
(experiencing symptoms of burnout “every day”). Single-item
burnout measures have been applied previously in physician
burnout studies and are shown to correlate well with the full
Maslach Burnout Inventory (MBI),43 considered the gold
standard for burnout assessment. Outcomes were treated as
dichotomous measures, where exhibiting burnout symptoms
once or more per week indicated burnout. The methodology
we employed to dichotomize the AES scales and define the
threshold for burnout is consistent with the wider physician
burnout literature and has been previously validated and
shown to correlate strongly with outcomes.43,44
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Our predictors were derived fromworkplace climate dimen-
sions identified in prior literature.17,21–34 Many foundational
studies of workplace climate focus on dimensions of work-
load, leadership, organizational norms and values, communi-
cation, and cohesion.22–24 Because our analytical approach is
data-driven, we wanted to considere a wide and diverse set of
workplace climate factors to identify and prioritize predictors
of physician burnout, leading us to further supplement our
conceptual framework with other individual workplace cli-
mate factors found to be associated with physician burnout.
In totality, the workplace climate dimensions considered in
our analysis included conflict, recognition/reward, warmth,
organizational norms/values, autonomy, growth opportunity,
leadership, identity, physical/psychological safety, risk-tak-
ing, and workload (see Fig. 2).17,22–34 We mapped these
dimensions to 30 AES questions related to workplace climate
to build our predictor set. Our study team reviewed this list to
ensure all included survey items were worded such that that
they could reasonably reflect a shared perception of workplace
climate at the VHA facility level. (See Appendix A for a full
description of AES items included in the analysis.) AES

respondents rated their perceptions of each dimension of
workplace climate using Likert-type scales of agreement/
satisfaction ranging from 1 (“not at all satisfied” / “strongly
disagree”) to 5 (“very satisfied” / “strongly agree”). Work-
place climate predictors were treated as continuous measures,
calculated as the average of responses within each facility-year
unit. Finally, we extracted facility-level demographic covari-
ates from survey data to control for potential confounding,
including age, sex, and race/ethnicity among self-identified
PCPs. Survey responses for all study variables were aggregat-
ed to the VHA facility level by reporting year.

Statistical Analysis

We described VHA facility-level characteristics using one-
way tabulations of means and standard deviations. We used
the semi-automated LASSO procedure to identify workplace
climate predictors of burnout, with survey year and VHA-
facility fixed effects. LASSO is a common approach in ma-
chine learning that performs both variable selection and regu-
larization in order to enhance the prediction accuracy and

Figure 1 Construction of analytic sample.

Figure 2 Conceptual model.
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interpretability of the statistical model it produces.45 This type
of regression approach penalizes the absolute size of the
regression coefficients; the larger the penalty, the further the
estimates shrink towards zero such that some coefficients are
eliminated, resulting in a more parsimonious model. We used
the Extended Bayesian Information Criterion (EBIC) to select
the best fit model.45 We reported adjusted LASSO estimators
with bootstrapped estimate standard errors (based on 1000
bias-corrected bootstrap replications for all coefficients).
We examined the importance of workplace climate predic-

tors using the Shapley value decomposition, which calculates
mutually exclusive contributions of variation explained by the
identified predictors of workplace climate.46,47 This approach
addresses a limitation in other approaches whereby the sum of
marginal contributions of variation explained across all ex-
planatory variables is not 100% when variables are correlat-
ed.48 This approach partitions the total variation explained into
contributions from each identified predictor to quantify the
relative importance of each.47,48 The final Shapley value for a
given predictor was calculated as the weighted average of all
partial R2 values. All statistical analyses were performed using
STATA/MP Version 15 (STATA Corporation, College Sta-
tion, TX). The VA Puget Sound Health Care System Institu-
tional Review Board approved this study.

RESULTS

Descriptive Statistics

Among a sample of 305 facility-year observations from 2013 to
2017, a facility-level average of 52.2% of PCPs self-identified
as male, 58.9%White, and 57.8%were 50 years of age or more
(Table 1). On average, the facility-level proportion of PCPswho
worked at VHA for ten years or less was 65.4%; approximately
one-third worked at VHA for more than ten years. VHA care is
provided through 18 regional Veterans Integrated Service Net-
works (VISN). All VISNs are represented in the study sample,
with the strongest representation in southern and midwestern
areas. A facility-level average of 65.5% of PCPs reported
experiencing at least one symptom of emotional exhaustion
each week, and 47.8% reported depersonalization. (See
Appendix B for descriptive statistics of burnout measures using
the original 0–6 point AES scale.)

Burnout Predictors

Seven of 30 workplace climate variables were identified as
predictors of emotional exhaustion by the LASSO model
(Table 2). Predictors included workload, organizational satisfac-
tion, organizational support, praise, employee development, psy-
chological safety, and innovation (pseudo R2 for full model =
0.579). Nine of 30 workplace climate variables predicted deper-
sonalization (Table 2). These predictors included workload, or-
ganizational satisfaction, connection to VA mission, job control,
praise, work/family balance, quality of direct supervision,

Table 1 VHA Practice Site Characteristics

Site characteristics Mean (SD) *
(N = 305 site-year observa-
tions)

Male 52.5 (20.5)
Age
<29 years <1.0 (2.4)
30 to 39 years 11.2 (14.2)
40 to 49 years 26.3 (16.3)
50 to 59 years 35.0 (16.8)
60+ years 22.8 (15.2)
Race
White 58.9 (24.0)
Black 5.9 (9.1)
Asian 22.4 (19.1)
Other 12.8 (8.4)
Hispanic 6.9 (27.8)
VA tenure
<1 year 10.7 (7.5)
1–5 years 30.5 (14.3)
5–10 years 24.2 (11.7)
10–15 years 17.6 (6.2)
15+ years 17.5 (6.2)
Burnout
Emotional exhaustion 65.5 (25.6)
Depersonalization 47.8 (20.3)
Workplace climate measures †
Conflict
Conflict resolution 3.69 (0.55)
Recognition/reward
Praise 2.99 (0.65)
Warmth
Collaboration 3.46(0.57)
Communication 3.70 (0.58)
Cooperation 3.77(0.56)
Organizational support 2.54(0.73)
Organizational Norms/Values
Respect 3.97 (0.52)
Diversity acceptance 3.69 (0.55)
Ethnics 3.90 (0.59)
Work/family balance 3.47 (0.65)
Comfortable bringing up problems 3.66 (0.62)
Autonomy
Job control 2.80 (0.74)
Growth opportunity
Employee development 3.13 (0.67)
Promotion opportunity 2.88 (0.60)
Leadership
Encouraged to speak up 3.45 (0.69)
Quality of direct supervision 2.64 (0.71)
Supervisor performance goals 2.90 (0.69)
Favoritism 3.68 (0.64)
Advocate 3.46 (0.72)
Fairness 3.57 (0.65)
Relationship 3.74 (0.61)
Competency 3.84 (0.52)
Identity
Organization satisfaction 2.91 (0.72)
Connection to organization
mission

4.15 (0.43)

Organizational commitment 3.04 (0.73)
Physical/psychological safety
Safety climate 3.37 (0.64)
Work resources 3.27 (0.61)
Risk taking
Innovation 2.96 (0.63)
Safe trying new things 3.25 (0.63)
Workload
Workload 2.69 (0.81)

*Reported means are averages across facility means
†Workplace climate measure scores based on agreement/satisfaction
scales ranging from 1 to 5 (“not at all satisfied” to “strongly disagree”
/ “very satisfied” to “strongly agree”)
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psychological safety, and innovation (pseudo R2 for full model =
0.536). For both LASSO models, apart from innovation, higher
agreement/satisfaction scores for workplace climate predictors
were associated with a lower likelihood of PCP burnout.

Variable Importance

Perceptions of workload had the greatest explained variation in
emotional exhaustion (32.6%), followed by organization satis-
faction (28.2%), and organization support (19.4%) (Table 3).
Other contributors included praise (7.8%), employee develop-
ment (8.1%), encouraged to speak up (2.0%), and innovation
(1.9%). For depersonalization, the largest component of ex-

plained variation was attributable to workload (25.3%), followed
by organization satisfaction (22.9%), and connection to VHA
mission (20.7%). Other contributors of depersonalization includ-
ed job control (11.4%), praise (9.6%), work/family balance
(9.1%), quality of direct supervision (<1%), encouraged to speak
up (<1%), and innovation (<1%) (Table 3).

DISCUSSION

This study prioritized the importance of a comprehensive set of
workplace climate measures in predicting PCP burnout within a
large integrated health systemusing a new application ofmachine
learning methods. Our results suggest that many elements of
workplace climate predict burnout among the PCP workforce.
These findings are consistent with prior studies that have identi-
fied workplace climate as a core determinant of physician burn-
out.17–19 We identified perceived workload as the strongest pre-
dictor of both emotional exhaustion and depersonalization,
followed by organization satisfaction. Both workload and job
satisfaction have been previously identified as drivers of physi-
cian burnout within VHA and other healthcare organizations
(workload specifically in primary care settings), 49–52 but to our
knowledge, their relative importance has never before been com-
pared against other workplace climate predictors. We observed
additional distinctions in our findings by individual dimension of
burnout. Organizational support emerged as a uniquely influen-
tial predictor of emotional exhaustion, while connection to insti-
tutional mission emerged as a uniquely influential predictor of
depersonalization. Collectively, these findings can help decision-
makers prioritize interventions and system-level changes that
target different aspects of workplace climate.
Our research suggests interventions that reduce perceived PCP

workload may have the largest impact on burnout. While our
study did not allow us to pinpoint what aspects of their day-to-
day workload are most stressful to physicians, the current re-
search highlights the increasing demands placed on PCPs such as
long hours, complex electronic health record (EHR) systems, and
other clinical burdens.30 Regarding potential solutions to address
excess PCP workload, task delegation to other primary care staff
may present a viable option.49,50 Prior research among PCP-
nurse dyads in primary care suggests task delegation is associated
with less burnout for PCPs.49 However, delegation strategies
must also consider the potential inadvertent increase of burnout
among nurses and other ancillary staff who serve important roles
in the provision of primary care alongside physicians. Improved
usability of EHRs has also been identified as a potential mecha-
nism to reduce physician workload.53 In addition, the use of
physician scribes may serve as a potential solution to address
EHR-related burdens and other workload stressors.53,54 Medical
scribes are trained personnel who provide physicians with docu-
mentation assistance and perform other EHR tasks; their use in
primary care settings has been associated with significant reduc-
tions in EHR documentation time and improvements in
productivity.53,54

Table 2 Workplace Climate Predictors of Emotional Exhaustion
and Depersonalization

Predictors Post-estimation
coefficient

SE
approximation

Predictors of emotional
exhaustion:
Praise 0.44 0.10
Organizational support 0.07 0.08
Employee development 0.09 0.08
Encouraged to speak up 0.10 0.09
Organizational satisfaction 0.20 0.08
Innovation -0.16 0.94
Workload 0.36 0.59
Predictors of
depersonalization:
Praise 0.13 0.10
Work/family balance 0.14 0.07
Job control 0.19 0.09
Quality of direct
supervision

0.14 0.08

Organizational satisfaction 0.17 0.11
Connection to VA
mission

0.02 0.11

Encouraged to speak up 0.05 0.9
Innovation -0.06 0.09
Workload 0.26 0.06

Table 3 Shapley Value DECOMPOSITION Results for Emotional
Exhaustion and Depersonalization

Predictors Shapley
value

Explained variation
(%)

Predictors of emotional
exhaustion:
Workload 0.17 32.6
Organizational satisfaction 0.11 28.2
Organizational support 0.10 19.4
Praise 0.06 7.8
Employee development 0.05 8.1
Encouraged to speak up 0.05 1.9
Innovation 0.04 1.9
Total 0.579 100.00
Predictors of
depersonalization:
Workload 0.13 25.3
Organizational satisfaction 0.10 22.9
Connection to VA mission 0.07 20.7
Job control 0.06 11.4
Praise 0.05 9.6
Work/family balance 0.04 9.1
Quality of direct supervision 0.03 <1.0
Encouraged to speak up 0.03 <1.0
Innovation 0.03 <1.0
Total 0.536 100.00
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Based on our research, an additional point of leverage to
address physician burnout may lie in efforts to increase orga-
nization satisfaction among physicians. Indeed, practice and
policy changes to promote satisfaction have been shown to
promote physician well-being and improve burnout, focusing
on promoting shared core values, protecting physicians’ time
with patients, and promoting physician communities, among
others.55,56 This set of potential strategies particularly coin-
cides with our findings around organizational support and
connection to institutional mission, which were found to be
uniquely influential predictors of emotional exhaustion and
depersonalization, respectively. Both predictors speak to the
importance of shared organizational values, sense of well-
being, and spirit of shared community to have been previously
linked to physician satisfaction. Regarding individual-level
solutions to promote organization satisfaction among PCPs,
these may focus on mindfulness, stress management and re-
siliency training, and positive coping strategies.42

As health organizations work to recruit, retain, and support
their physician workforce in the context of diminishing capac-
ity to provide primary care, our research offers an important
contribution to the practice literature by providing an
evidence-based prioritization of workplace climate factors.
By pinpointing workload and organization satisfaction as the
most influential predictors of PCP burnout among a wide
range of climate factors, our findings help to guide the alloca-
tion of health organization resources to where they may have
the greatest impact on mitigation and prevention of burnout
within the PCP workforce. Fortunately, as discussed above,
prior research already offers a number of specific practice and
policy solutions that health organizations can employ to spe-
cifically target workload and organization satisfaction among
the PCP workforce, including task delegation, the use of
physician scribes, and improved usability of EHRs, among
others. While not yet well understood, these strategies may
also help organizations with PCP recruitment and retention of
new PCPs, particularly for organizations such as VHA where
nearly one-quarter of physicians in primary care are >60 years
old and approaching retirement.

LIMITATIONS

Several limitations of this study need acknowledgement. First,
the objective of this study was to prioritize predictors of PCP
burnout; thus, findings should not be interpreted as causal.
Second, by collecting independent and dependent variables
from the sameAES data source, survey participant, and survey
year, our findings may be prone to common methods bias.
However, our random sampling approach helps to address this
problem by breaking the link between outcome and covariate
responses collected from the same survey participant. Third,
our dataset did not include individual identifiers, which
prevented the tracking of individual PCP responses over time.
This also limited our ability to identify and account for PCPs

who may work a portion of their time outside of VHA, which
could have impacted their reporting of perceived burnout.
Fourth, we did not account for potential selection bias
resulting from PCPs most affected by burnout being more
(or less) likely to complete the AES survey, compared to PCPs
less affected by burnout. However, given the relatively high
AES response rate, we can be reasonably confident the scores
are representative of VA employees’ workplace perceptions
and experiences. Lastly, our study focuses on data collected
from PCPs from VHA, which has many unique institutional
characteristics and may limit generalization to other practice
settings. However, we constructed a robust analytic sample
given that VHA is the largest health system in the USA and
our sample includes medical facility sites nationwide.

CONCLUSION

The rising prevalence of burnout adversely affects physicians,
patients, and healthcare organizations. Although physician-
level factors play a role, drivers of burnout are largely tied to
organization-related factors such as workplace climate. As the
COVID-19 pandemic places acute strain on the US physician
workforce, organizations are under even greater pressure to
implement effective burnout mitigation and prevention strate-
gies. Our findings identified perceptions of workload as the
most influential workplace climate dimension among PCPs,
followed by organization satisfaction. Moving forward,
healthcare organizations deploying strategies to address burn-
out may consider targeting these priority workplace climate
factors to best optimize scarce resources. Future studies should
extend this analysis to different demographic sub-populations,
practice locations, medical specialties, and team structures to
understand potential differences in variable importance across
physician populations and practice environments.
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