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Abstract
Introduction: Emergency medicine residents suffer from high rates of occupational burnout. Recent research has focused on identifying risk and protective factors for burnout as well as targets for intervention.
This research has primarily employed the Maslach Burnout Inventory to evaluate burnout in this population.
Factor analytic work has identified three underlying factors measured by the Maslach Burnout Inventory:
Emotional Exhaustion, Depersonalization, and Personal Accomplishment. However, this three-factor structure has not been evaluated in emergency medicine residents. Furthermore, its structural equivalence has not
been demonstrated across commonly-studied risk factors, such as gender and year of post-graduate training.
In the present study, we evaluated the structure of the Maslach Burnout Inventory in emergency medicine
residents as well as its measurement invariance across gender and post-graduate year.
Methods: 1522 emergency medicine residents (21.1% of all US residents from 78.1% of US residency programs) were recruited as part of the 2017 National EM Resident Wellness Survey and completed the Maslach
Burnout Inventory – Human Services Survey. The factor structure and measurement invariance across both
respondent gender and post-graduate year were evaluated using a series of confirmatory factor analyses.
Exploratory analyses evaluated whether burnout scores differed across men/women and post-graduate years
1, 2, and 3+ using a structural equation model.
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Results: The three-factor structure was observed after minor modifications which replicated in cross-validation. This structure was invariant across both gender and post-graduate year at the configural, metric, and
scalar levels. Emotional exhaustion scores were higher for female residents and scores on all of the MBI scales
indicated greater burnout for more advanced residents.
Conclusion: These results indicate the Maslach Burnout Inventory is fully structurally equivalent across
gender and post-graduate year and further validates its use in this population. Secondary evaluations of the
latent means revealed that female residents tend to have higher scores on Emotional Exhaustion and that
scores on all factors tend to worsen as trainees progress through their residency.

INTRODUCTION

Occupational Burnout in the Medical Profession
In recent years, there has been increased concern
regarding physician wellbeing given that multiple studies have identified that American physicians suffer from
high rates of occupational burnout [1-4]. In addition to
increasing the risk of turnover, psychiatric conditions, and
suicidality for physicians, burnout also results in reduced
efficiency and quality of care [5-10]. Due to the unique
demands of the emergency department’s clinical environment, emergency medicine (EM) physicians appear to be
at even greater risk of burnout. Peckman and Shanafelt et
al. both found that over half (59% and 70%, respectively) of EM physicians reported feeling burned out [3-4].
Shanafelt et al., in particular, found that EM physicians
reported the highest rates of burnout among the medical
sub-specialties they surveyed [3].
Occupational burnout does not begin when a trainee
becomes a practicing physician. Studies have found high
rates of burnout in medical students, fellows, pediatric
residents, surgical residents, radiology residents, neurosurgery residents, and emergency medicine residents
[1, 11-14]. Similar to their attending counterparts, EM
residents tend to suffer from higher rates of burnout
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compared to residents in other sub-specialties [2]. Understandably, researchers have begun trying to understand
the risk and protective factors that influence burnout. In
particular, several studies have identified possible demographic (e.g. gender, age/postgraduate training year
[PGY]), personality (e.g. neuroticism), and institutional
(e.g. hostile vs supportive mentorship) factors that influence burnout [15-21]. Such research has the potential to
identify the trainees most likely to suffer from burnout
and to identify targets of burnout interventions.
Validity and Measurement Invariance
Given the scope of the problem and the associated
stakes, it is imperative that researchers interested in physician wellness use well-validated instruments. “Validity”,
broadly, refers to whether scores derived from questionnaires (or other tests) measure the underlying trait that
they purport to measure (e.g. whether a depression questionnaire actually measures some aspect of depression)
and whether inferences based on those scores are justified [22-23]. Factorial validity, specifically, refers to the
internal structure of a questionnaire and whether that
Copyright: © 2020 The author(s). This is an open access article distributed under the terms
of the Creative Commons Attribution 4.0 International License (CC BY 4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.
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structure matches existing theories [24]. For example,
one of the most common measures of burnout used to
study medical providers is the Maslach Burnout Inventory – Human Services Survey (MBI-HSS). Factor analytic
work has evaluated the internal structure of the MBI and
suggests that it is composed of three underlying factors:
Emotional Exhaustion (i.e. emotional depletion related to
one’s occupation), Depersonalization (i.e. negative affectivity and/or cynicism towards those encountered at one’s
occupation), and Personal Accomplishment (i.e. a sense
of accomplishment related to one’s occupation) [25-26].
Related to factorial invariance is the issue of measurement
invariance. “Measurement invariance” refers to whether
the internal structure is equivalent across different populations (e.g. is the three-factor structure present for both
male and female respondents).
Establishing factorial validity and measurement invariance are critical for continued research on physician
wellbeing. If the factor structure is not invariant across
populations, then researchers cannot know whether
observed differences between groups on the MBI reflect
true differences in the underlying traits or whether
observed differences reflect measurement bias because
the MBI scales measure different traits across groups.
For example, a hypothetical depression questionnaire
might include an item related to the frequency of crying
as an indicator of depression. However, if, for cultural
reasons, men are less likely to cry even if depressed, this
item would only be an indicator of depression for women
[27]. Any comparison between men and women using
this questionnaire would be contaminated with items
that are not indicators of the characteristic being studied for both groups. As a result, it would not be possible
to know whether any observed differences between men
and women were due to true differences in depression,
or due to measurement bias. With respect to the MBI,
this questionnaire includes a number of items related to
how individuals respond to stress (e.g. I feel burned out
from my work). Given documented gender differences in
stress responses and coping styles it is possible that male
and female residents do not respond similarly to items
on the MBI [28-29]. Similarly, perhaps as residents go
through their programs and gain experience, skills and
coping styles, certain behaviors cease to be indicative of
stress. As with the example using gender, this would indicate that the questionnaire is no longer measuring the
same underlying trait for residents in all years of training. In short, establishing measurement invariance across
groups in a given population is critical when the goal is
to compare scores between those groups. Without establishing measurement invariance, interpreting differences
between groups and making decisions based on those
findings would not be justified. In such a case, the resulting questionnaire scores would not be measuring the
same underlying trait in both groups (i.e. the comparison would not be “apples-to-apples”).
There are three types of invariance that are relevant for
the present study: configural invariance, metric invariance, and scalar invariance. Configural invariance refers
to determining whether the number of latent factors (e.g.
Emotional Exhaustion, Depersonalization, and Personal Accomplishment on the MBI) and their relationship
with the questionnaire items (e.g. “I feel burned out from
my work” is part of the Emotional Exhaustion scale and
not the other scales) are the same across groups. Metric
invariance refers to determining whether the factor loadings for each questionnaire item are equivalent across
groups. If metric invariance is not met, then some items
are not equally relevant to the underlying factor across
groups. Finally, scalar invariance refers to whether the

item intercepts are equivalent across groups. The relationship between an underlying trait and a questionnaire
item measuring that trait can be thought of as a regression equation. For this equation, scalar invariance tests
whether the intercepts are equivalent across groups and
metric invariance tests whether the slopes are equivalent
across groups. If configural, metric, and scalar invariance
are met, then comparing scores on the underlying factor
is statistically permissible. Some texts also recommend
evaluating residual invariance [30]. However, since the
residual is not part of the latent mean, residual invariance is not necessary for comparing latent means [31].
The Present Study
While the three-factor structure has been found in a
number of populations (e.g. nurses, software engineers),
the relatively new focus on resident physician burnout
means that there is a dearth of psychometric data for this
population [32-33]. Similarly, it is unknown whether the
three-factor structure is invariant across subgroups (e.g.
men vs women) within emergency medicine residents.
The 2017 National EM Resident Wellness Survey provides
an opportunity to examine the factorial validity and measurement invariance of the MBI. This is a large national
survey in which 1522 respondents (21.1% of all EM residents from 78.1% of EM residency programs) completed
MBI. The present study had three primary goals. First, we
aimed to replicate the three-factor structure of the MBI in
a large, national sample of emergency medicine residents.
Second, we aimed to evaluate the evidence for measurement invariance across male and female residents and
across postgraduate training years. Third, assuming that
measurement invariance was achieved, this study aimed
to compare burnout across male and female residents and
across postgraduate training years.

METHODS

Study Design/Participants
The 2017 National EM Wellness Survey was conducted
by a volunteer initiative from March 20-31, 2017. Emergency medicine residents were recruited to participate in
the survey using multiple online sources, including the
Academic Life in Emergency Medicine website (https://
www.aliem.com),the Council of Emergency Medicine
Residency Directors organizational listserv, the Emergency Medicine Residents’ Association organization
listserv, and through social media. The complete survey
was hosted online using REDCap, a secure application
for building and managing online surveys and databases.
Respondents were compensated with a $5 Starbucks gift
card and coupon codes to meal delivery services. Additionally, programs with more than 90% survey completion
rates were entered into a lottery for a free pizza party and
access to live-streamed recordings from a national emergency medicine education conference. Participant status
as a current US emergency medicine resident was verified by obtaining and cross-referencing resident rosters
from program directors, residency coordinators, or chief
residents of accredited emergency medicine residency
programs. Submissions were reviewed against program
rosters to ensure resident status and that each resident
responded only once. Submissions made by unconfirmed
participants, duplicate submissions, and residents from
dual or triple residency programs, such as combined
emergency medicine/internal medicine programs, were
excluded. All data were deidentified before analysis. This
study was reviewed and approved by the Institutional
Review Board.
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Measures
The primary measure of interest was the Maslach
Burnout Inventory - Human Services Survey. This is a
22-item questionnaire that has been psychometrically
decomposed into three underlying variables: Emotional
Exhaustion, Depersonalization, and Personal Accomplishment [25]. The primary goal of the present study is to
evaluate how well this three-factor structure fits the data
in a population of emergency medicine residents. Respondents also provided basic demographic information (e.g.
age, gender, years of post-graduate training) and responses to other factors thought to be related to wellness.
Statistical Analysis
Continuous variables were described using medians and interquartile ranges. Categorical variables were
described using frequencies and percentages. Primary
data analysis consisted of a series of confirmatory factor
analyses. As a first step, we evaluated the correlated
three-factor model commonly used with MBI: Emotional
Exhaustion, Depersonalization, and Personal Accomplishment. All three factors were allowed to correlate
freely and all correlations between residuals were set to
0. However, for reasons described in more detail in the
Discussion, factor structures for complex personality and
attitude questionnaire can be difficult to replicate precisely [34]. For this reason, in the event that the initial model
failed to achieve adequate model fit, an a priori decision
was made to allow residuals with the largest modification
indices (> 20) to correlate. Because this is an inherently exploratory procedure, it is prone to false positives/
overfitting. To address this, the sample was first randomly divided into two groups (N = 761 per group) and the
model was modified using modification indices in one
subsample. The resulting model was then cross-validated
in the other subsample. As is standard practice [31,3536], multiple fit indices were used to evaluate model fit:
the root mean-square error of approximation (RMSEA)
should not exceed 0.08, the standard mean-squared residual (SRMR) should not exceed 0.1, the normed fit index
(NFI) should be greater than 0.9, and the Tucker-Lewis
index (TLI) should be greater than 0.9.
Once the model was identified, measurement invariance was evaluated separately for gender and PGY. The
first model, the baseline model, allows all of the parameters to be estimated freely (i.e. does not constrain them
to be the same for men/women or PGY1/PGY2/PGY3+).
This tests configural invariance. If configural variance was
established, then stricter equality restrictions were applied
to assess other forms of measurement invariance [30].
In the second model, metric invariance was evaluated by
constraining the factor loadings between the individual questionnaire items and their latent factor to be equal
across men/women and PGY1/PGY2/PGY3+. The third
and strictest test of measurement invariance evaluated
scalar invariance by constraining the latent intercepts
to be equivalent across men/women and PGY1/PGY2/
PGY3+. At each step, the model is reevaluated to determine if the additional restriction was detrimental to

model fit relative to the previous model. In order to evaluate measurement invariance, two fit indices are presented.
Cheung & Rensvold’s change in the comparative fit index
(ΔCFI) has been found to be a good indicator of measurement non-invariance when it exceeds 0.01 [37]. While
this provides a dichotomous decision making tool for
evaluating fit, it does not describe how much constraining model parameters impacts model fit. To evaluate the
magnitude of the effect on fit, we present Newson’s w2
[38]. Like the square of a Pearson correlation, this can be
interpreted as a proportion of variance.
If the factor structures were found to be invariant, a
secondary analysis was conducted to determine whether there were gender-based or PGY-based differences in
burnout scores. For these comparisons, gender and PGY
were added to the resultant model (see Schumacker &
Lomax for a gentle introduction to structural equation
modeling [39]). PGY was dummy coded with PGY1 as
the referent category. The relationships between gender,
PGY, and burnout were evaluated using standardized β
coefficients, 95% confidence intervals, and p-values. Standardized β coefficients can be interpreted similarly to a
correlation coefficient. Analyses were conducted using
maximum likelihood in AMOS (v. 25, Armonk, NY).

RESULTS
The final sample consisted of 1,522 residents. The
sample had a median age of 30 years (IQR: 28-32). 879
(57.8%) residents identified as male and 643 (42.2%) identified as female. 523 (34.4%) were in their first year of
residency (PGY1), 437 (28.8%) were in their second year
of residency (PGY2), and 562 (36.9%) were in their 3+
year of residency (PGY3+). For the MBI subscales, the
median responses were as follows: Emotional Exhaustion
median = 25 (IQR: 18-33, Cronbach’s α = 0.92), Depersonalization median = 14 (IQR: 9-19, Cronbach’s α =
0.81), and Personal Accomplishment median = 37 (IQR:
32-42, Cronbach’s α = 0.85).
Initial Factor Structure
The fit indices for the overall model are presented in
Table 1. The SRMR was acceptable; however, the other
indices were poor-to-marginal. Thus, as described in the
methods, the sample was randomly divided into two subsamples. In one sample, correlations between residuals
with large modification indices were unconstrained and
allowed to be freely estimated. This resulted in only 10
correlations (out of a possible 209 correlations) being
freely estimated. As shown in Table 1, model fit was substantially improved in this modified model. Importantly,
this same model was then cross-validated in the second
subsample. Model fit was very similar, and acceptable, in
the cross-validation sample (Table 1). Thus, this factor
structure was used in the tests of invariance. Factor loadings for the initial and the final models are presented in
Table 2 (see next page).

Table 1: Model Fit for the Initial and Modified Models

Model

NFI

TLI

CFI

RMSEA

SRMR

Model 1: No Correlated Residuals

.84

.83

.85

.09

.07

Model 2: Correlated Residuals – Training Sample

.91

.91

.93

.07

.07

Model 2: Correlated Residuals – Test Sample

.91

.91

.92

.07

.06

Note. NFI: Normed Fit Index; TLI: Tucker-Lewis Index; CFI: Comparative Fit Index; RMSEA: Root Mean Squared Error of Approximation;
SRMR: Standardized Root Mean Squared Residual.
3
©JWellness 2020 Vol 2, (2)

Table 2: Factor Loadings for the Initial and Final/Modified Models

Item

Initial Model
EE
DP
PA

Final/Modified Model
EE
DP
PA

I feel like I’m at the end of my rope

0.68*

–

–

0.69*

–

–

Working with people directly puts too
much stress on me

0.60*

–

–

0.58*

–

–

I feel I’m working too hard on my job

0.70*

–

–

0.69*

–

–

I feel frustrated by my job

0.76*

–

–

0.75*

–

–

I feel burned out from my work

0.86*

–

–

0.88*

–

–

0.65*

–

–

0.65*

–

–

0.80*

–

–

0.78*

–

–

I feel used up at the end of the workday

0.82*

–

–

0.78*

–

–

I feel emotionally drained at work

0.84*

–

–

0.82*

–

–

I feel recipients blame me for some of their
problems

–

0.44*

–

–

0.43*

–

I don’t really care what happens to some
recipients

–

0.59*

–

–

0.54*

–

I worry that this job is hardening me
emotionally

–

0.82*

–

–

0.83*

–

I’ve become more callous toward people
since I took this job

–

0.88*

–

–

0.89*

–

I feel I treat some recipients as if they were
impersonal objects

–

0.62*

–

–

0.58*

–

In my work, I deal with emotional
problems very calmly

–

–

0.56*

–

–

0.48*

I have accomplished many worthwhile
things in this job

–

–

0.74*

–

–

0.79*

I feel exhilarated after working closely
with my recipients

–

–

0.71*

–

–

0.75*

I can easily create a relaxed atmosphere
with my recipients

–

–

0.66*

–

–

0.60*

I feel very energetic

–

–

0.55*

–

–

0.56*

I feel I’m positively influencing other
people’s lives through my work

–

–

0.72*

–

–

0.72*

I deal very effectively with the problems of
my recipients

–

–

0.59*

–

–

0.51*

I can easily understand how my recipients
feel about things

–

–

0.56*

–

–

0.51*

Working with people all day is really a
strain for me
I feel fatigued when I get up in the
morning and have to face another day on
the job

Note. EE – Emotional Exhaustion; DP – Depersonalization; PA – Personal Accomplishment
*p<.001
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Invariance by Gender
The first test of invariance was configural invariance
for gender. This test allows all parameters to be estimated freely but constrains the number and configuration of
factors to be the same across genders. As with the overall model, this resulted in acceptable model fit (NFI =
0.90, TLI = 0.91, RMSEA = 0.05, SRMR = 0.06), suggesting that a three-factor model with 10 correlated errors fits
the covariance between these items approximately equally well for both men and women. Next, metric invariance
was tested by constraining the factor loadings to be equal
between men and women. The reduction in fit was negligible. ΔCFI was only .002 and w2 was only .0002. Finally,
we tested for scalar invariance by constraining the intercepts to be the same across men and women. This also
resulted in a relatively negligible change in fit (ΔCFI =
0.008, w2 = .005). That scalar invariance has been achieved
allows one to compare the latent means across men and
women.
Invariance by PGY
Next we tested configural invariance for PGY. This
test allows all parameters to be estimated freely but constrains the number and configuration of factors to be the
same across training years. As with the overall model, this
resulted in acceptable model fit: NFI = 0.90, TLI = 0.91,
RMSEA = 0.04, SRMR = 0.06 suggesting that a three-factor model with 10 correlated errors fits the covariance
between these items approximately equally well for both
PGYs 1, 2, and 3+. Next, metric invariance was tested
by constraining the factor loadings to be equal between
training years. As with gender, the reduction in fit was
negligible (ΔCFI = 0.001, w2 = .0009). Finally, we tested
for scalar invariance by constraining the intercepts to be
the same across year of post-graduate training. This also
resulted in a relatively negligible change in fit (ΔCFI =
0.001, w2 = .002). That scalar invariance has been achieved
allows one to compare the latent means across PGYs 1,
2, and 3+.
Exploratory Comparison of Burnout Scores
Comparisons of the latent means on the burnout factors are presented in Table 3. Emotional Exhaustion was
the only factor to differ significantly by gender - male
residents had a lower latent mean than female residents.
All burnout factors differed across training years. PGY2
and PGY3+ scored higher on Emotional Exhaustion
and Depersonalization than PGY1. Similarly, PGY2 and
PGY3+ scored lower on personal accomplishment than
PGY1.
Table 3: Standardized Scale Differences Between Men/Women and PGY1/PGY2/PGY3+

Characteristic

Scale

Standardized β

95% CI

p

Gender

EE
DP
PA
EE
DP
PA
EE
DP
PA

-0.10
0.01
0.03
0.11
0.16
-0.08
0.10
0.17
-0.09

-0.15, -0.05
-0.04, 0.06
-0.03, 0.09
0.04, 0.17
0.09, 0.22
-0.13, -0.02
0.04, 0.16
0.11, 0.23
-0.15, -0.02

< 0.01
0.72
0.36
< 0.01
< 0.01
0.02
< 0.01
< 0.01
< 0.01

PGY2 vs PGY1

PGY3+ vs PGY1

Note. PGY – Post-Graduate Year; EE – Emotional Exhaustion; DP – Depersonalization; PA – Personal Accomplishment;
Standardized β – the standardized regression coefficient relating gender and PGY to the MBI scales;
95% CI – 95% Confidence Interval for the standardized β; p – p value for the standardized β

DISCUSSION
In the present study, we examined the factor structure of the Maslach Burnout Inventory-HSS in US EM
residents as well as its invariance across gender and
years of post-graduate training. The initial CFA found
that the simple three-factor structure resulted in inadequate model fit. However, when the residual terms with
the most extreme modification indices were allowed to
correlate in a random subsample of the data, this substantially improved fit. Importantly, when this same modified
model was cross-validated using the other subsample (i.e.
the half of the sample on which it was not developed),
fit remained adequate. Such a finding is understandable given questionnaire methodology. It is tempting to
assume that a questionnaire item actually evaluates only
the underlying trait that it putatively evaluates (e.g. that
an item measures emotional exhaustion and no other
trait). However, it is difficult, if not impossible, to write
perfect questionnaire items [34]. As a result, responses to
each item may be influenced by any number of underlying traits, in addition to what it is meant to measure. As
an example, the residual terms with the largest modification index belonged to the items “Working with people
directly puts too much stress on me” and “Working with
people all day is really a strain for me”. In addition to
measuring some aspect of emotional exhaustion with
one’s work, these items also measure how individuals
respond to social interactions and “working with people”.
This additional shared content results in a correlation
between responses to these items that exceeds what can
be accounted for by the fact that they both measure burnout. Given the facts that 1) at least some of the misfit can
be attributed to unavoidable artifacts in the item writing
process, and 2) that the modified structure replicated in
the test sample, the three-factor model seems to replicate
in US EM residents.
This study also evaluated the invariance of the MBIHSS across gender and years of post-graduate training.
For both gender and PGY, measurement invariance was
found across all three levels of invariance testing: Configural invariance demonstrated that men/women and
PGY1/PGY2/PGY3+ were characterized by the same
number and configuration of factors. Metric invariance
demonstrated that the relationship between the underlying factors and the questionnaire items were not different
across men/women and PGY1/PGY2/PGY3+. Finally,
scalar invariance demonstrated that the intercepts did
not differ between men/women and PGY1/PGY2/PGY3+.
This finding is critical because it indicates that burnout,
as measured by the MBI, can be conceptualized similarly across men/women and PGY1/PGY2/PGY3+. From a
practical perspective, this finding also substantiates comparisons between men/women and PGY1/PGY2/PGY3+
– in essence, these findings suggest that such a comparison would be “apples to apples”.
Given that measurement invariance held in this
sample, we conducted a secondary analysis which examined whether burnout differed by gender or by PGY.
This analysis found that women reported more Emotional Exhaustion than their male counterparts and that
men and women reported similar levels of Depersonalization and Personal Accomplishment. With respect
to training, burnout increased following PGY1. PGY2
and PGY3+ residents reported more Emotional Exhaustion and Depersonalization. Perhaps counter-intuitively,
PGY2 and PGY3+ residents also reported less personal
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accomplishment. Any interpretation of this finding would
be somewhat speculative. It may be related to the Dunning-Kruger effect [40]. That is, individuals with more
skill/experience in a given domain are generally more
aware of their limitations than those with little skill/experience in that domain.
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