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BACKGROUND: Physician burnout is often assessed by
healthcare organizations. Yet, scores from different burn-
outmeasures cannot currently be directly compared, lim-
iting the interpretation of results across organizations or
studies.
OBJECTIVE: To link common measures of burnout to a
single metric in psychometric analyses such that group-
level scores from different assessments can be compared.
DESIGN: Cross-sectional survey.
SETTING: US practices.
PARTICIPANTS: A total of 1355 physicians sampled from
the American Medical Association Physician Masterfile.
MAIN MEASURES: We linked the Stanford Professional
Fulfillment Index (PFI) and Mini-Z Single-Item Burnout
(MZSIB) scale to the Maslach Burnout Inventory (MBI) in
item response theory (IRT) fixed-calibration and equiper-
centile analyses and created crosswalksmapping PFI and
MZSIB scores to corresponding MBI scores. We evaluated
the accuracy of the results by comparing physicians’ ac-
tual MBI scores to those predicted by linking and de-
scribed the closest cut-point equivalencies across scales
linked to the same MBI subscale using the resulting
crosswalks.
KEY RESULTS: IRT linking produced the most accurate
results and was used to create crosswalks mapping (1)
PFI Work Exhaustion (PFI-WE) and MZSIB scores to MBI
Emotional Exhaustion (MBI-EE) scores and (2) PFI Inter-
personal Disengagement (PFI-ID) scores to MBI Deper-
sonalization (MBI-DP) scores. The commonly used MBI-
EE raw score cut-point of ≥27 corresponded most closely
with respective PFI-WE and MZSIB raw score cut-points
of≥7 and≥3. The commonly usedMBI-DP raw score cut-
point of≥10 correspondedmost closely with a PFI-ID raw
score cut-point of ≥9.
CONCLUSIONS: Our findings allow healthcare organiza-
tions using the PFI or MZSIB to compare group-level
scores to historical, regional, or national MBI scores (and
vice-versa).
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INTRODUCTION

In the US, burnout is more common in physicians than in
workers in other fields,1 and is characterized by work-related
feelings of exhaustion and depersonalization or interpersonal
disengagement.2, 3 Physician burnout is associated with poor
physician health outcomes, reduced quality of care, and at
least 4.6 billion dollars in excess health system costs annual-
ly.4–6 In an effort to curb physician burnout,7, 8 health systems
across the nation are integrating measures of burnout into
routine organizational assessments to monitor system func-
tioning and evaluate the effectiveness of practice changes
designed to improve physician well-being.9–11 This practice
is recommended in the National Academy of Medicine’s
consensus report on clinician burnout and regarded by
healthcare leaders as a basic first step to addressing the
problem.7, 10–14

With the widespread adoption of physician burnout assess-
ment within US healthcare systems has come the problem of
comparing outcomes across different burnout measures. With
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several validated options available that vary in length and cost,
a number of different measures are currently in use in the US,9,
10 including the Maslach Burnout Inventory-Human Services
Survey for Medical Personnel (MBI),15 Stanford Professional
Fulfillment Index (PFI),16 and the Mini-Z Single-Item Burn-
out (MZSIB) scale.17 When two different burnout measures
are used across organizations or within an organization over
time, the scores are not comparable unless they are placed onto
the same metric, or “linked,” in psychometric analyses. To
date, no studies to our knowledge have linked common meas-
ures of physician burnout onto a single metric, which would
allow healthcare organizations to compare burnout scores/
rates across different measures.
The primary aim of this study was to link the PFI and

MZSIB to the MBI metric and create crosswalks that map
scores from the PFI and MZSIB to corresponding scores on
the MBI. Using the crosswalks, we aimed to describe the
closest cut-point equivalences for scales linked to the same
metric. Our secondary aim was to examine the psychometric
properties of scales linked to the same metric, including each
scale’s reliability and associations with relevant adverse
outcomes.

METHODS

Linking refers to the statistical process of placing two or more
measures with different content and/or construct severity lev-
els onto the same scale.18 Through this process, a relationship
is established between the linked measures, such that for each
score on Burnout Measure A, an equivalent score (within
standard error) on Burnout Measure B is established.

Design and Participants

This study used a single-group linking design, whereby items
from each burnout instrument were administered in a confi-
dential, cross-sectional survey to all respondents from Febru-
ary to March 2019. To obtain a representative convenience
sample, we randomly sampled physicians of all ages, sexes,
and specialties from the American Medical Association Phy-
sician Masterfile. Physicians were emailed the survey and
offered a small financial incentive to participate. The survey
was administered in waves until we reached a target sample
size of ≥1200 respondents, which was estimated as the mini-
mum sample size needed for item response theory linking
analyses. Physicians (including postgraduate trainees) practic-
ing in the US at the time of the survey were eligible for
inclusion.

Measures

We measured physician burnout using the MBI 9-item Emo-
tional Exhaustion (MBI-EE) and 5-item Depersonalization
(MBI-DP) subscales (0 = never, 1 = a few times a year or less,
2 = once a month or less, 3 = a few times a month, 4 = once a

week, 5 = a few times a week, 6 = every day); the PFI 4-item
Work Exhaustion (PFI-WE) and 6-item Interpersonal Disen-
gagement (PFI-ID) subscales (0 = not at all, 1 = very little, 2 =
moderately, 3 = a lot, 4 = extremely); and the single-item
MZSIB (1 = no burnout; 2 = under stress; 3 = have one or
more burnout symptom; 4 = burnout won’t go away; 5 =
completely burned out; see Supplemental Appendix 1 for the
complete MZSIB response options).17 The sequence in which
each instrument was administered was randomized to prevent
ordering effects.
The MBI and PFI are outcome measures, whereas the

MZSIB scale is a screening measure. Commonly used raw
(total) score cut-points for each scale are ≥27, ≥10, and ≥3 on
theMBI-EE,MBI-DP, andMZSIB scales, respectively.1, 19, 20

The raw (total) score cut-point for the PFI Burnout Composite
(PFI-BC) Scale is ≥14.16 Cut-points for PFI-WE and PFI-ID
subscales have not been published and are identified in the
current study.16

We also assessed physicians’ demographics, depressive
symptoms (4-item PROMIS depression measure),21 distress
as measured by the original, 7-item Physician Well-Being
Index (WBI),22–24 and intent to leave one’s current practice
or intent to leave medicine (for attending physicians and
postgraduate trainees, respectively) in the next 2 years (1
item). 17 All measures were scored such that higher scores
indicate more of each construct.

Linking Analyses

Our methods were informed by those used in the PROsetta
Stone Project.25, 26 Scales were linked in item sets, consisting
of two scales: a target measure and an anchor measure. In
linking analyses, a target measure is linked to an anchor
measure, which places the target measure onto the metric of
the anchor measure. Because the MBI is historically the most
common physician burnout assessment,27 we selected the
MBI-EE and MBI-DP scales as anchor measures. Target
measures included the PFI-WE, PFI-ID, and MZSIB scales.
Prior to conducting linking analyses, we qualitatively and

quantitatively examined the degree to which the scales that we
aimed to link assess essentially the same construct, a key
assumption of linking.18, 28 Scales assessing essentially the
same construct were expected to (1) have very similar item
content as determined by two independent subject domain
expert raters (TS, ML); (2) be highly correlated (inter-scale
Pearson’s r of ≥0.75); and (3) be essentially unidimensional as
determined in confirmatory factor analyses (CFAs) (see
Supplemental Appendix 2 for additional assumption
assessment details).25

For each item set, we conducted item response theory (IRT)
fixed-calibration linking and equipercentile linking analyses
using a fivefold cross validation process (Supplemental
Appendix 3). In IRT linking, raw (total) scores on each target
measure were linked to t-scores on each MBI anchor scale. A
t-score is a standardized score ranging from 0 to 100, with a
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mean score and standard deviation equal to 50 and 10, respec-
tively. T-scores on each MBI anchor scale were then mapped
to correspondingMBI raw scores. In our IRT linking analyses,
we derived the MBI-EE and MBI-DP anchor metrics from a
prior IRT calibration of the MBI in a 2014 national sample of
US physicians.29, 30 In equipercentile linking, the MBI metric
was derived from the primary survey data collected in this
study. We evaluated the accuracy of each linking method for
each item set by calculating the correlation, mean difference,
and standard deviation (SD) of the difference between physi-
cians’ predicted and actual t-scores on the MBI anchor scale,
using pooled predicted and actual t-scores produced from
a fivefold cross validation process. The method that yielded
the highest correlations, lowest mean differences, and lowest
SD of difference across all item sets was used to create a
crosswalk mapping raw scores on the target measure to
corresponding t-scores and raw scores on the MBI anchor
measure. Once each item set was linked, we (1) identified
the closest cut-point equivalencies across scales linked to the
same metric and (2) described the reliability of scales linked to
the same metric (Supplemental Appendix 4).31 We used the
Brady et al. 29 IRT analysis to identify the t-scores
corresponding with (1) each MBI-EE and MBI-DP raw score
cut-point and (2) each raw score on the MBI predicted by
equipercentile linking.
Finally, we computed correlations between each scale and

measures of physician depressive symptoms, distress, and
intent to leave to compare the magnitude of each scale’s
associations with these outcomes. Analyses were conducted
in R (v3.5.1) psych, lavaan, mirt, and equate packages.32–36

This study was approved by the University of Illinois at
Chicago Institutional Review Board.

RESULTS

Sample

The overall sample included 1355 US physicians (Table 1).
Themost common demographic characteristics of respondents
were White race, male sex, non-primary care specialty, and
<44 years of age. Thirty-one percent of respondents were
trainees. In subgroup invariance analyses, we found support
for the invariance of our linking results across early versus late
responders (where late responders were used as a proxy for
non-responders; Supplemental Appendix 5, Table 5.5). Over-
all, mean raw scores on the MBI-EE, PFI-WE, MZSIB, MBI-
DP, and PFI-ID scales were 21.82, 6.06, 2.45, 7.86, and 6.63,
respectively (Table 2) (see Supplemental Appendix 6 for
specialty-level descriptive scale statistics).

Assumption Assessment

In qualitative evaluations of each target and anchor scale’s
item content overlap, both raters agreed that the following item
sets assess essentially the same underlying construct: PFI-WE

and MBI-EE (item set 1), PFI-ID and MBI-DP (item set 2),
and MZSIB and MBI-EE (item set 3). Inter-scale correlations
between the target and anchor scales in item sets 1–3 were
0.80, 0.76, and 0.76, respectively. Item sets 1–3 met all other
linking assumptions in quantitative analyses (Supplemental
Appendix 5).

Crosswalks and Closest Cut-Point Equivalents

Overall, IRT (versus equipercentile) linking produced the
most accurate results (Supplemental Appendices 7 - 9) and
was used to create crosswalks mapping raw scores on the PFI-
WE, PFI-ID, and MZSIB (target) scales to corresponding t-
scores and raw scores on their respective MBI-EE, MBI-DP,
and MBI-EE anchor scales (Table 3).

Table 1 Overall Sample Characteristics (n = 1355)

Characteristic n (%)a

Sex
Male 763 (57)
Female 579 (43)
Missing 13 (0.1)

Age group
<35 years 440 (33)
35–44 years 385 (28)
45–54 years 243 (18)
55–64 years 193 (14)
≥65 years 94 (7)

Race
White/Caucasian 894 (66)
Black/African American 54 (4)
Asian 292 (22)
Other 115 (9)

Trainee status
Trainee (resident/fellow) 420 (31)
Non-trainee 935 (69)

Primary care
Primary careb 442 (33)
Non-primary care 913 (67)

Specialty
Anesthesiology 97 (7)
Dermatology 24 (2)
Emergency medicine 74 (6)
Family medicine 167 (12)
General surgery 62 (5)
General surgery subspecialty 71 (5)
General internal medicine 184 (14)
General pediatrics 91 (7)
Internal medicine-subspecialty 127 (9)
Neurology 28 (2)
Obstetrics and gynecology 96 (7)
Ophthalmology 30 (2)
Other 81 (6)
Pathology 4 (0.3)
Pediatric subspecialty 63 (5)
Physical medicine 13 (1)
Psychiatry 90 (7)
Radiology 53 (4)

Practice type
Non-governmental hospital 473 (35)
Group practice 404 (30)
City/county/state/federal government hospital 130 (10)
Self-employed solo practice 97 (7)
Otherc 250 (18)
Missing 1 (0.1)

aPercentages may not add to 100 due to rounding. Missingness is only
specified for variables that had missing data. bIncludes physicians in
general internal medicine, pediatrics, and family medicine specialties.
cIncludes physicians practicing in/as HMO, locum tenens, medical
school, two physician practice (full or part owner), other patient care,
city/county/state government non-hospital setting, and no classification
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The commonly used raw score cut-point of ≥27 (t-score =
50.70) 29 on theMBI-EE scale correspondedmost closely with
raw score cut-points of ≥7 and ≥3 on the respective PFI-WE
and MZSIB scales (Table 3). The commonly used raw score
cut-point of ≥10 (t-score = 53.76) 29 on the MBI-DP scale
corresponded most closely with a raw score cut-point of ≥9 on

the PFI-ID scale. The raw score cut-point of ≥3 on the MZSIB
scale corresponded most closely with a raw score of ≥8 on the
PFI-WE scale.

Reliability

Both the MBI-EE and PFI-WE scales demonstrated ≥0.70
reliability to assess a wide range of low and high emotional
exhaustion levels on the MBI-EE t-score metric (Fig. 1a). The
MZSIB scale showed less than 0.70 reliability to assess emo-
tional exhaustion across the MBI-EE t-score metric. Both the
MBI-DP and PFI-ID scales also demonstrated ≥0.70 reliability
to assess a range of low and high depersonalization levels on
the MBI-DP t-score metric (Fig. 1b). Compared to the PFI-
WE scale, the MBI-EE scale possessed ≥0.70 reliability over a
wider range of below average emotional exhaustion t-scores,
whereas, compared to the MBI-DP scale, the PFI-ID scale
possessed ≥0.70 reliability over a wider range of above aver-
age depersonalization t-scores.

Associations with Adverse Outcomes

All scales correlated with physician depressive symp-
toms, physician distress, and physicians’ intent to leave
their practice or medicine within 2 years (Table 4).
Among measures assessing the same underlying

Table 2 Overall Descriptive Scale Statistics by Domain and
Measure (n = 1346)

Domain/measure Statistica

Emotional exhaustion
MBI-EE, mean (SD) 21.82 (12.16)
MBI-EE ≥27, n (%) 469 (34.8)
PFI-WE, mean (SD) 6.06 (3.46)
PFI-WE ≥7, n (%) 582 (43.2)
MZSIB, mean (SD) 2.45 (0.92)
MZSIB ≥3, n (%) 589 (43.8)

Depersonalization
MBI-DP, mean (SD) 7.86 (6.41)
MBI-DP ≥10, n (%) 458 (34.0)
PFI-ID, mean (SD) 6.63 (4.77)
PFI-ID ≥9, n (%) 470 (34.9)

Burnout
MBI (EE ≥27 and/or DP ≥10), n (%) 584 (43.4)
PFI-BCb, mean (SD)b 12.68 (7.63)
PFI-BCb ≥14, n (%)b 599 (44.5)

aIncludes respondents with ≤1 missing item response for all scales. Cut-
points presented are raw total scores on each scale. bPFI BC refers to
the PFI Burnout Composite Scale, which is scored as the total raw
score from both the PFI-WE and PFI-ID scales

Table 3 Crosswalks Produced from IRT Linking Mapping Raw Scores from the PFI and MZSIB to Corresponding Predicted MBI T-scores
and Raw Scores

Item Set 1: PFI Work Exhaustion (PFI-WE)
Scale (target scale) linked to MBI Emotional
Exhaustion (MBI-EE) Scale (anchor scale)a

Item Set 2: PFI Interpersonal Disengagement
(PFI-ID) Scale (target scale) linked to MBI
Depersonalization (MBI-DP) Scale (anchor
scale)a

Item Set 3: Mini-Z Single-Item Burnout
(MZSIB) Scale (target scale) linked to MBI
Emotional Exhaustion (MBI-EE) Scale
(anchor scale)a

PFI-WE
raw
(total)
score

Predicted
MBI-EE T-
score (SE)

Predicted
MBI-EE raw
(total) score

PFI-ID
Scale raw
(total)
score

Predicted
MBI-DP Scale
T-score (SE)

Predicted
MBI-DP raw
(total) score

MZSIB
item raw
score

Predicted
MBI-EE Scale
T-score (SE)

Predicted
MBI-EE raw
score

0 30.15 (4.93) 2.57 0 35.46 (5.36) 1.31 1 35.44 (6.26) 6.27
1 34.96 (3.79) 5.86 1 40.99 (3.59) 2.41 2 44.75 (5.35) 17.64
2 38.09 (3.52) 8.89 2 42.76 (3.58) 2.99 3 52.37 (5.05) 29.92
3 40.74 (3.39) 12.06 3 45.06 (3.18) 3.94 4 60.09 (5.60) 40.62
4 43.10 (3.33) 15.24 4 46.90 (3.21) 4.85 5 69.49 (6.30) 48.80
5 45.34 (3.32) 18.54 5 48.51 (3.10) 5.74
6 47.59 (3.32) 22.09 6 50.19 (3.02) 6.77
7 49.81 (3.30) 25.73 7 51.81 (3.07) 7.89
8 51.98 (3.29) 29.29 8 53.30 (3.10) 9.01
9 54.13 (3.30) 32.65 9 54.91 (3.07) 10.30
10 56.33 (3.31) 35.80 10 56.47 (3.11) 11.62
11 58.55 (3.31) 38.72 11 57.93 (3.07) 12.88
12 60.77 (3.32) 41.43 12 59.47 (3.04) 14.22
13 63.11 (3.38) 44.04 13 60.92 (3.10) 15.47
14 65.71 (3.49) 46.41 14 62.31 (3.10) 16.64
15 68.75 (3.75) 48.41 15 63.85 (3.08) 17.87
16 73.18 (4.70) 50.36 16 65.35 (3.09) 19.01

17 66.84 (3.02) 20.07
18 68.40 (2.98) 21.11
19 69.95 (3.02) 22.09
20 71.52 (3.05) 23.01
21 73.28 (3.03) 23.94
22 75.24 (3.16) 24.83
23 77.17 (3.21) 25.58
24 80.61 (3.98) 26.69

aBolded values are those that are closest to the mean on the corresponding MBI anchor metric. Crosswalks were generated using item response theory
fixed-calibration linking based on MBI item parameter estimates established in prior IRT analysis of MBI data from a 2014 national physician
sample.29 Note that item set 2 is not on the same metric as item sets 1 and 3. Therefore, item set 2 cannot be compared with item sets 1 and 3
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construct (i.e., the MBI-EE, PFI-WE, and MZSIB meas-
ures of emotional exhaustion and the MBI-DP and PFI-
ID measures of depersonalization), there were no major
differences in the magnitude of correlations between
each burnout scale and depressive symptom, distress,
and intent to leave outcomes (Table 4). The MBI-DP
scale showed a modestly lesser correlation with intent to
leave compared to the PFI-ID scale.

DISCUSSION

Healthcare organizations across the US are monitoring physi-
cian burnout as an indicator of health system performance.9

Common applications of physician burnout measurement as a
performance indicator are to make inferences regarding the
quality of physicians’ medical practice environments, work-
force sustainability, and healthcare quality.9 Yet, comparisons
of performance over time, across organizations, or across
studies are not possible when different burnout measures have
been employed. In this study, we used IRT linking to place
common burnout measures—the PFI and MZSIB—onto the
metric of theMBI, and created crosswalks that map raw scores

on the PFI-WE, PFI-ID, and MZSIB scales to corresponding
MBI subscale scores. For scales linked to the same metric, we
identified the closest cut-point equivalencies across all linked
metrics and compared the reliability across linked outcome
metrics.
By linking the PFI, MZSIB, and MBI to the same

metric, the crosswalks we produced allow investigators
using these measures to make several useful comparisons.25

First, investigators can compare summary sample scores
across the PFI, MZSIB, and MBI. That is, using the cross-
walks produced in this study, group-level emotional exhaus-
tion scores can be compared across the MBI-EE, PFI-WE,
and MZSIB scales, and group-level depersonalization scores
can be compared across the MBI-DP or PFI-ID scales.25

Second, investigators can use the crosswalks to calculate
emotional exhaustion/depersonalization rates across metrics
by substituting respondents’ raw (total) scores on the PFI or
MZSIB with the corresponding MBI t-score. The
corresponding MBI t-scores can then be used to calculate
the percent of physicians scoring at or above a selected
MBI cut-point. The substituted MBI scores can be further
analyzed in descriptive and inferential analyses.25 The
crosswalks can also be used to calculate emotional

a MBI-EE scale = solid line; PFI-WE scale = dashed line; MZSIB scale = dotted line. b MBI-DP scale = solid line; PFI-ID scale = dashed line. Reliability of 
≥ 0.70 and ≥ 0.90 is adequate for group- and individual-level assessment, respectively.31

a b

0.8

0.4

0.0

1.0

0.8

0.4

0.0

1.0

MZSIB

PFI-ID

MBI-DP

Figure 1 Scale Reliability Across the MBI Anchor Scale T-score Metrics for Scales Linked to the Same Anchor Metric. a Reliability of the MBI-
EE, PFI-WE, and MZSIB scales across MBI-EE t-score metric (MBI-EE scale, solid line; PFI-WE scale, dashed line; MZSIB scale, dotted line).
Figure 1b; b Reliability of the MBI-DP and PFI-ID scales across MBI-DP t-score metric (MBI-DP scale, solid line; PFI-ID scale, dashed line.

Reliability of ≥0.70 and ≥0.90 is adequate for group- and individual-level assessment, respectively31).

Table 4 Correlation Analysis of Each Scale’s Raw Scores with Adverse Outcomes

Outcome Emotional Exhaustion Measuresa Depersonalization
Measuresa

MBI-EE PFI-WE MZSIB MBI-DP PFI-ID

Depressive symptoms 0.63 0.64 0.59 0.53 0.54
Distressb 0.71 0.71 0.70 0.60 0.60
Intent to leave one’s practice (attending) or medicine (trainee) in two years 0.18 0.21 0.21 0.14 0.20

aAll correlations are Spearman correlations; all correlations are significant at p < 0.05; b defined by burnout, depression, mental quality of life, physical
quality of life, stress, and fatigue
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exhaustion/depersonalization rates across metrics using only
aggregated data. In Supplemental Appendix 10, we demon-
s t ra te how to calcula te emot ional exhaust ion/
depersonalization rates on the MBI metric using frequency
tables of physicians’ raw scores on the PFI. The crosswalks
can facilitate comparisons of burnout scores/rates across
organizations using different measures, within organizations
using different measures over time, and to published
regional/national benchmarks. The use of our crosswalks
to convert burnout scores from different measures to a
common metric may also improve comparative effective-
ness and meta-analysis research by reducing error associat-
ed with the use of different scales across studies.25, 37

Our reliability assessment provides important information
regarding the psychometric performance of each measure,
each of which has its own strengths and weaknesses that
should be considered within the intended purpose of an organ-
ization’s assessment.9 For example, the MBI-EE scale pro-
vides >0.90 reliability to assess a wide range of emotional
exhaustion levels, but at the cost of additional items. With less
than half the items of the MBI-EE, the PFI-WE scale offers
>0.80 reliability to assess a similar range of above-average
emotional exhaustion levels as the MBI-EE scale, but has less
precision at below average emotional exhaustion levels than
the MBI-EE scale. Similarly, with only one item, the MZSIB
offers the least response burden but has less precision to assess
emotional exhaustion than the MBI-EE and PFI-WE scales
(an expected result given the MZSIB was originally designed
as a brief screening tool, not an outcome assessment). How-
ever, this level of precision may be sufficient, for example, if
the intended purpose of assessment is for screening followed
by additional assessment, or to predict the risk of occupational
outcomes of depression symptoms, distress, or intent to leave
one’s practice at a group-level. The PFI-ID scale offers the
most reliable assessment of depersonalization across the wid-
est range of depersonalization levels, with one additional item
compared to MBI-DP scale. We should note that, to our
knowledge, this is the first assessment of the MZSIB’s reli-
ability (as internal consistency reliability is not applicable to
single-item scales and test-retest reliability has not yet been
investigated for this measure).
All scales showed significant correlations with important,

adverse outcomes, including physician depression, distress, and
intent to leave. The association between each measure and each
adverse outcome underscores the importance of including meas-
ures of physician burnout in institutional assessments.
To our knowledge, this is the first study to crosswalk common

measures of burnout among US physicians. Strengths of this
study include the use of a single-group linking design (permitting
the direct comparison of physicians’ actual MBI scores to those
predicted by linking to determine the accuracy of our results) and
the use and agreement of two different linking methods.
However, this study has several limitations. First, because

the MBI-EE and MBI-DP metrics to which the PFI and
MZSIB are linked were derived from a prior IRT analysis of

2014 MBI data from the Shanafelt et al. (2015) national
physician burnout prevalence study,29, 30 the mean of each
MBI anchor scale is fixed to the mean EE and DP scores of US
physicians in 2014. Therefore, when interpreting a score on a
target scale relative to its SDs above/below the mean score on
its MBI anchor scale, it should be known that the comparison
is relative to the underlying mean MBI score of US physicians
in 2014. Despite this limitation, the crosswalks remain valid
assuming that the MBI subscales function equivalently across
the 2014 US physician sample and US general physician
population. Second, although our findings provide support
for the invariance of our crosswalks across early and late
responder groups and, therefore, provide potential support
for the representativeness of our sample, this support relies
on the assumption that late responders are an adequate proxy
for non-respondents. Nevertheless, several studies have dem-
onstrated no significant differences in burnout estimates across
respondent and non-respondent groups, despite the low re-
sponse rates that are common in physician survey research.1,
38 Third, we chose to highlight the closest cut-point equiva-
lencies across linked measures using commonly used cut-
points on each metric. Because raw scores on each target
metric are linked to continuous scores on each anchor metric,
the closest cut-point equivalencies across metrics are an ap-
proximation. Although we identified the closest cut-point
equivalency for scores ≥27 and ≥10 on the respective MBI-
EE and MBI-DP scales, investigators can use crosswalks
published in Brady et al. 29 in conjunction with the crosswalks
presented herein to identify cut-point equivalencies on the PFI
and MZSIB at other MBI raw score cut-points.
It is important to note that the crosswalk tables rendered

with this research allow reasonable approximate translation of
aggregate, group-level scores from one measure of burnout to
another. They are not intended to translate individual-level
respondent scores from one measure of burnout to another,
and attempting to do so would produce unreliable results. In
addition, it is important to note that crosswalking scores from
one measure of burnout to another is only appropriate across
measures that assess the same construct. A measure of emo-
tional exhaustion (such as the MZSIB) cannot be crosswalked
to derive an equivalent score on a metric of depersonalization.

CONCLUSIONS

As US healthcare organizations are increasingly measuring
physician burnout as an indicator of health system perfor-
mance, there is a need to compare burnout outcomes across
different assessments. Our findings allow healthcare organi-
zations using the PFI or MZSIB to compare group-level scores
to historical, regional, or national MBI scores (and vice-versa).
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