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Abstract: The aim of this study was to investigate the measurement invariance of the Burnout
Assessment Tool (BAT) across seven cross-national representative samples. In this study, burnout
was modeled as a second-order factor in line with the conceptual definition as a syndrome. The
combined sample consisted of 10,138 participants from countries in Europe and Japan. The data
were treated as ordered categorical in nature and a series of models were tested to find evidence for
invariance. Specifically, theta parameterization was used in conjunction with the weighted least
squares (mean- and variance adjusted) estimation method. The results showed supportive evidence
that BAT-assessed burnout was invariant across the samples, so that cross-country comparison
would be justifiable. Comparison of effect sizes of the latent means between countries showed that
Japan had a significantly higher score on overall burnout and all the first-order factors compared to
the European countries. The European countries all scored similarly on overall burnout with no
significant difference but for some minor differences in first-order factors between some of the
European countries. All in all, the analyses of the data provided evidence that the BAT is invariant
across the countries for meaningful comparisons of burnout scores.
Keywords: burnout; measurement invariance; work stress; work overload; work-related well-being;
structural equation modeling
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1. Introduction
Since the term’s initial appearance in the 1970s [1], burnout has become an increasingly popular
occupational health concern, not only known to the academic and medical communities but also
increasingly used by the public in general conversation. Research over the past decades has shown
that burnout has a host of negative consequences for individuals (e.g., Type 2 diabetes, coronary heart
disease and severe injuries), organizations (e.g., absenteeism, poor performance and job
dissatisfaction) and society at large (e.g., early mortality, hospitalization and disability pensions; for
a review, see: [2,3]). Burnout has also been connected to the quality of care provided by healthcare
professionals (e.g., nursing) [4–6]. Moreover, research has firmly established that burnout and its
consequences exist in various occupations and environments [7,8]. The growing importance of
burnout is also reflected by its recent inclusion as an “occupational phenomenon” in the latest version
of the International Classification of Diseases (ICD-11) of the World Health Organization [9].
From the outset in the early 1980s, the measurement of burnout has been dominated by the
Maslach Burnout Inventory (MBI; [10]), which is used in about 90% of all empirical papers on the
subject [8]. Hence, the MBI serves as the gold standard to assess burnout, which effectively means
that burnout is what the MBI measures. However, this circularity and mutual dependence of concept
and assessment may impede new and innovative research that would lead to a better understanding
of burnout. All the more because the MBI has been criticized on conceptual, practical, and
psychometrical grounds. First, the MBI was developed inductively as a research instrument by factor
analyzing a pool of items that were formulated, based on in-depth interviews with professionals
working in the human services [11]. Therefore, no conceptual basis exists for the three dimensions
that are included in the MBI (i.e., exhaustion, depersonalization/cynicism and lack of professional
efficacy) [12]. Indeed, some studies have shown that the core of MBI-measured burnout is more
accurately captured by exhaustion and depersonalization/cynicism with (a lack of) professional
(in)efficacy being a separate component [13]. Moreover, professional inefficacy has also been argued
to be either a cause or a consequence of burnout (e.g., [12]). Burnout has also been found to be closely
associated with a decline in cognitive functioning, specifically: executive functions, attention and
memory [14]—indicating that the content of the MBI potentially needed updating. In sum, the
validity of the three constituting elements of burnout that are tapped by the MBI is questioned.
Secondly, the practical use of the MBI is hampered by: (a) the lack of clinically validated cut-off
values [15]; (b) the lack of statistical norms that are based on national representative samples [16] and
(c) the fact that it yields three different subscale-scores instead of a single burnout score [17]. It is
important to note that—as mentioned above—the MBI was developed as a research instrument rather
than an assessment tool, which also limits its practical usability.
Thirdly, on the technical side the MBI has been criticized for: (a) skewed answering patterns that
may affect its reliability [18]; (b) including positive (professional efficacy) items to assess a negative
state [19,20] and (c) inconsistent factorial validity, that is, the three-factor structure is not always
replicated. Although there is substantial support for the original three-factor structure of the MBI
[21], also two [22], four [23] and five factors have been found [24]. Moreover, it appears that at least
three items ( ‘I feel very energetic’, ‘Working with people directly puts too much stress on me’ and ‘I just want
to do my job and not be bothered’) are unsound and should be removed [25,26]). Finally, a recent study
found that the three-factor structure of the MBI was invariant across countries, but only after six of
the 22 items had been deleted [27], thus calling the cross-national factorial validity of the original MBI
into question. In a similar vein, a 12-country comparative study showed that seven MBI items are
problematic from a cross-cultural point of view [28].
These conceptual, practical and psychometric criticisms call for an alternative self-report
burnout instrument. This critical call for a new instrument has been recently addressed by the
introduction of the burnout assessment tool [29,30]. The conceptual basis of the BAT builds on the
analysis of Schaufeli and Taris (2005), who argued that occupational fatigue represents both the
inability and the unwillingness to spend effort on work tasks, which is reflected by an energetic and
motivational component, respectively [12]. The inability to spend effort manifests itself as exhaustion
(e.g., feeling extremely tired, worn-out and depleted), whereas the unwillingness to perform
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manifests itself as mental distancing (e.g., increased resistance and aversion to work, lack of interest
and disengagement). Thus, inability (exhaustion) and unwillingness (distancing) are the key
components that constitute two sides of the same burnout coin [12]. Based on in-depth interviews
with professionals who work on a daily basis with persons who suffer from burnout (such as general
practitioners, occupational physicians, occupational health psychologists and career counselors), two
additional core dimensions of burnout were uncovered: emotional impairment and cognitive
impairment [29–31]. The former refers to the reduced functional capacity to adequately regulate one’s
emotional processes such as anger or sadness, whereas the latter refers to the reduced functional
capacity to adequately regulate one’s cognitive processes, such as memory or attention. The
functional capacity to regulate one’s emotional and cognitive processes is reduced because all energy
is drained; in that sense, exhaustion is paramount in burnout. In addition, reduced professional
efficacy was not identified as a constituting element of burnout in the in-depth interviews of the
professionals. Therefore, in this new conceptualization and based on past research the professional
(in)efficacy component has been excluded as a core component of the burnout syndrome [29,30].
Meanwhile, this novel burnout instrument, labeled the burnout assessment tool (BAT), was
studied extensively and showed good validity evidence in two countries: Belgium (i.e., the Dutch
speaking Flemish region) and The Netherlands [30]. More particularly, a second-order model with
all four first-order factors (exhaustion, mental distance and cognitive and emotional impairment)
explained by one general, second-order, burnout factor was successfully fitted to the data. All four
subscales also showed good internal consistency and stability across time. Using a multitraitmultimethod analysis, convergent validity was shown with two other burnout measures (MBI; [32])
and Oldenburg Burnout Inventory (OLBI; [33]) and divergent validity with measures of workaholism
and boredom, respectively. Finally, because the BAT was associated with various job demands, job
resources and personal resources in ways as predicted by the job demands–resources model [34],
content validity of the BAT was shown as well.
In this paper we focus on the measurement invariance of the BAT from a cross-national
perspective. Like the MBI, the BAT is a multi-dimensional burnout instrument, but in contrast to the
MBI the BAT assumes that burnout is a syndrome, meaning that all four dimensions are interrelated
and refer to the same underlying condition; i.e., burnout. Tellingly, the MBI test-manual explicitly
states: “In general, each respondent’s scale scores should be calculated and interpreted separately.
Note that responses to MBI items should not be combined to form a single ‘burnout’ score” [32] (p.
44). The fact that the BAT conceptualizes burnout as a syndrome means that a second-order factor
model is warranted in order to model this conceptualization, and as outlined above, is expected to fit
the data not only in Dutch speaking countries but also across nations because the BAT is developed
for the use in different national and cultural settings [29]. Although some studies have been carried
out on the cross-cultural factorial invariance of the MBI (e.g., [26,27]), to the best of our current
knowledge, none of these used nationally representative samples. As Aboagye et al. have pointed
out [27], this might be the reason for the relatively poor cross-national validity evidence of the MBI;
namely, its factorial invariance depends for a large part on the sociodemographic and occupational
context. Hence, by comparing non-representative national samples, some occupational settings or
sociodemographics will be over- or under-represented. For that reason, we will use national
representative samples from seven different countries: The Netherlands, Belgium (i.e., Flanders),
Germany, Austria, Ireland, Finland and Japan.
Another major consequence of not using representative samples in previous studies with the
MBI is the implication that levels of burnout cannot be accurately compared across nations. It is
striking that even forty years after the introduction of the MBI not a single systematic comparison of
burnout levels between countries has been carried out using nationally representative samples. This
means that we still do not know whether burnout levels in one country are higher than in another.
To the best of our knowledge, the current study is the first to allow a systematic comparison of
burnout levels among multiple countries.
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In sum, our main research questions are: (a) Is BAT-assessed burnout, conceptualized as a
second-order factor, invariant across seven different countries? (b) What are the cross-national levels
of burnout, under the assumption that (a) is answered affirmatively.
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2. Materials and Methods
2.1. Participants
The combined total sample (N = 10,138) consisted of data from seven nationally representative
samples provided by the BAT research consortium, which includes a network of burnout researchers
working on the BAT from across the world. Below a breakdown is provided per country and where
percentages do not add to a 100% it is due to rounding and/or missing values.
Specifically, the Dutch (n = 1500; Mage = 41.26, SD = 13.36; male = 54.10%, female = 45.90%) and
the Belgian (Flanders; n = 1500; Mage = 41.37, SD = 11.46; male = 54.30%, female = 45.70%) samples were
randomly drawn from the Flemish and Dutch labor force by a commercial surveying agency (iVox)
in such way that they were representative of age, gender and industry. The selection criteria for age
and gender were ‘hard’ criteria, meaning that they must perfectly match the distribution of the
workforce, whereas for industry a ‘soft’ selection criterion was used, which allowed a maximum
deviation of 10% from the population. In terms of the sector breakdowns, most participants in both
samples were sampled from the services sector (Dutch = 47.00%; Belgian = 33.10%), followed by the
industrial sector (18.50%; 19.90%). The remaining sectors consisted of the primary sector (3.60%;
0.70%), government and public administration (9.50%; 18.90%), health care and social services
(14.30%; 14.70%) and education (7.20%; 12.70%).
For Austria (n = 1059; Mage = 42.98, SD = 13.32; male = 50.10%, female = 49.90%) and Germany (n
= 1073; Mage = 41.79, SD = 13.14; male = 51.50%, female = 48.50%), random samples were drawn from
the Austrian and German labor force by a commercial surveying agency (Respondi). Both samples
were representative of gender by age groups, with an observed maximum deviation of 3.7% (0.5%)
from the population in Austria and Germany. Participants represented a broad range of economic
sectors, i.e., health care, social services and law enforcement (Austria: 13.50%; Germany: 13.40%);
retail, wholesale and repair (11.50%; 9.50%); commercial services (10.60%; 10.50%); education (9.30%;
6.80%); public administration and governance (8.80%; 11.00%); manufacturing (8.10%; 10.30%);
banking, real estate and financial services (5.20%; 5.10%); hospitality (4.6%; 2.1%); transportation,
storage and distribution (3.6%; 4.8%); arts, entertainment, recreation and sports (3.6%; 3.5%);
construction (3.3%; 5.6%); agriculture, forestry and fishery (1.60%; 0.50%) and other sectors (16.2%;
17.0%). 32.9% (31.2%).
For Finland (n = 2299; Mage = 43.50, SD = 11.34; male = 49.70%, female = 50.30%) the sampling was
done via an online survey that was distributed to employees in 34 Finnish municipalities as part of a
longitudinal project, the current BAT data for Finland was collected in the second wave of
measurement as the scale was not yet available in the first wave. Roughly half of the sample worked
in education and social and health services, as 15.00% of the participants worked in education (i.e.,
pre-, primary and secondary school), social services (13.00%; e.g., child protection services, elderly
care, services for the disabled, etc.), municipal health care services (12.00%; e.g., medical centers,
mental health care services, hospitals, home care and dental care), municipal daycare services (10%),
school services (5.00%), general administration (9.00%), technical services (8.00%; e.g., building
inspection, zoning of land, public transport, environment, recycling, waste management, etc.) and
culture and recreation services (8.00%; e.g., libraries, sports services, etc.). The remaining (20.00%)
reported working in other support services across these sectors.
For Ireland (n = 431; Mage = 42.10, SD = 12.30; male = 53.60%, female = 46.40%) was drawn from a
larger heterogeneous sample (N = 1101), which was achieved by asking undergraduate students to
reach out to and invite four working individuals they know to participate in the study, complemented
with participant responses from the Irish coordinator’s own network and industry contacts. For the
Irish sample a representative sample was drawn from a larger sample in terms of age and gender.
Participants in the Irish sample came from a broad range of sectors, i.e., education (13.00%), banking,
real estate and financial services (12.50%), health care, social services and law enforcement (10.90%),
commercial services (10.70%), retail, wholesale and repair (9.00%), public administration and
governance (7.20%), construction (5.10%), manufacturing (4.40%), hospitality (4.20%), agriculture,
forestry and fishery (2.80%), arts, entertainment, recreation and sports (2.10%), transportation,
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storage and distribution (2.10%) and other (15.50%). Two participants did not answer the question
(0.50%), and similarly for the Finnish sample weighting was assigned for the analyses to ensure that
the sample was representative by age and gender.
For Japan (n = 1032; Mage = 40.24, SD = 11.69; male = 50.00%, female = 50.00%) samples were
randomly drawn from the Japanese labor force by a commercial surveying agency (Macromill).
Participants were equally allocated by gender and generation (ages 20–29, 30–39, 40–49 and ≥50).
Respondents who met the inclusion criterion (full-time employment under 64 years old) were used
in the analyses. Regarding marital status, almost half of the participants in the Japan sample were
married (50.90%) followed by never married (39.40%). Mean hours worked per week was 40.10 (SD
= 18.5). Regarding occupation, 36.10% worked for clerical work, 21.30% for professional and
engineering, 12.20% for sales and 10.20% for manufacturing.
2.2. Measure
The BAT was used to measure burnout conceptualized as a syndrome comprising four
components (exhaustion, emotional impairment, cognitive impairment and mental distance) [29,30].
Specifically, exhaustion (EX) was measured by eight items (e.g., ‘When I get up in the morning, I lack
the energy to start a new day at work’), emotional impairment (EI) with five items (e.g., ‘At work I
may overreact unintentionally’), cognitive impairment (CI; e.g., ‘At work I struggle to think clearly’)
with five items and mental distance (MD) was also measured by five items (e.g., ‘I feel indifferent
about my job’). Table 1 below presents the ordinal Cronbach’s alpha [35] values for each of the
components, as well as for the total BAT score in each of the countries.
Table 1. Ordinal Cronbach’s reliability coefficients for the burnout assessment tool (BAT).

Country
The Netherlands
Belgium (Flanders)
Germany
Austria
Ireland
Finland
Japan

EX
0.91
0.90
0.86
0.85
0.84
0.84
0.91

MD
0.93
0.92
0.87
0.90
0.87
0.90
0.80

CI
0.93
0.92
0.86
0.87
0.88
0.88
0.91

EI
0.95
0.93
0.90
0.89
0.86
0.81
0.91

BURNOUT
0.96
0.95
0.94
0.94
0.92
0.91
0.95

Notes: EX = exhaustion, MD = mental distance, CI = cognitive impairment, EI = emotional impairment.

As can be seen all the values were above 0.70 and exceeded 0.80 providing evidence of excellent
internal consistency of the scales.
2.3. Data Analysis
Various descriptive statistics were calculated and included as an addendum to the article for
those interested (see supplementary material). As the concept of burnout, as assessed with the BAT
is hierarchical, it consists of one overall burnout factor and four specific aspects of burnout. We
therefore specified a second-order factor model to represent it (see Figure 1). This second-order model
is compatible with the theory of burnout as a syndrome. To test the measurement invariance of the
BAT, Mplus 8.4 was used to analyze the data [36]. First, the second-order model was tested in each
country individually. Second, a series of multiple group CFA models were fitted in order to test for
measurement invariance of the BAT. The items were treated as ordered categorical in nature as the
assumption that the distances between response options are the same was not considered accurate,
and therefore thresholds were estimated instead of intercepts. Specifically, the logit ordered
categorical model with Theta parameterization [37] was used in conjunction with the weighted least
squares estimator (mean and variance adjusted (WLSMV); see [38]).
In order to make an inference about invariance, usually a series of models with an increasing
number of constraints is used and then these models are compared to each other. Models with
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categorical indicators can distinguish a configural invariance model, which tests an overall pattern
of factor loadings; threshold invariance, which tests for equivalence of indicator thresholds, and
scalar, or full invariance, which tests for both thresholds and factor loadings equivalence across
groups [37,39]. Configural invariance allows one to compare signs of correlation and regression
coefficients across groups. Scalar invariance allows comparing latent means across groups. However,
as there is no agreement in the literature of what should be tested first (i.e., loadings or thresholds),
we omitted separate tests of invariance and tested both in a single step. The second-factor model adds
to these levels another two: a metric and scalar invariance of the second-order factor. Metric
invariance allows comparison of correlation and regression coefficients involving the second-order
construct; and scalar invariance allows comparison of latent means of the second-order construct.
Since there are no guidelines for testing measurement invariance of the second-order factor models
with categorical outcomes, we followed modified cut-off values for comparing models with
categorical data: a change in comparative fit index (CFI) of 0.008 and root mean square error of
approximation (RMSEA) of 0.060 for comparison of configural and scalar invariance of the first-order
factors models (sum of the cut-off values suggested for the testing metric and scalar invariance) [39].
For testing the differences between models constraining the second-order part of the model,
conventional criteria were used: a change in CFI and RMSEA of 0.015 [40]. If the models adhere to
the guidelines (i.e., were smaller than these cutoff values), it indicates that the measure can be used
in comparable ways between countries, as no substantial differences exist—indicating strong
measurement invariance (see supplementary material for output files based on the analyses).
There were several difficulties in the identification of the models, because in order to test
invariance of the model with categorical indicators, which is the first-order part of our model, it is
usually required to fix the latent means to zero [37]. However, in our case these first-order factors’
latent means were at the same time intercepts for the second-order factor, which we needed to test
for equality [41]. In order to circumvent this problem and freely estimate the first-order latent means,
the model was identified through fixing both first and second thresholds of one indicator per factor
to be equal across groups. The covariance part of the model was identified using a marker indicator
approach [42], that is, by fixing one loading per factor to 1.
For comparison purposes, the same country, Belgium, was used in all instances with no specific
reason other than this was the area from where the BAT project originated.

Figure 1. The second-order model of burnout based on the conceptualization of the BAT. Note: ex =
exhaustion, md = mental distance, ci = cognitive impairment, ei = emotional impairment.

3. Results
3.1. Testing the Second-Order Model in the Individual Countries
Table 2 below displays the fit statistics for each individual country based on the proposed
second-order structure of the BAT (see Figure 1). This analysis was performed to provide an
indication of the fit of the second-order model in each country before testing invariance. As a matter
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of fact, the fit of the model with the data in each country is a necessary (but not sufficient) requirement
for invariance.
Table 2. Fit statistics for the second-order model in each country.

Country
The Netherlands
Belgium
Germany
Austria
Finland
Ireland
Japan

df
226
226
226
226
226
226
226

χ2
1760.08
2426.82
1817.08
1480.67
424.50
866.76
3073.04

CFI
0.988
0.981
0.961
0.971
0.980
0.964
0.948

TLI
0.987
0.978
0.957
0.968
0.977
0.960
0.942

RMSEA
0.066
0.077
0.081
0.072
0.020
0.081
0.110

SRMR
0.021
0.033
0.037
0.035
0.055
0.049
0.047

As can be seen, the second-order model had a good fit to the data in all countries, although the
RMSEA for Germany, Ireland and Japan were above the proposed cut-off of 0.080. However, recent
research has shown that the RMSEA can provide biased estimates in ordinal estimation and the
SRMR should be considered more favorably [43]. The standardized root mean residual (SRMR)
showed acceptable values (SRMR < 0.050) for these three countries. The remaining fit-statistic
indicators all showed acceptable values (CFI ≥ 0.948; TLI [Tucker-Lewis index] ≥ 0.942). The analyses
continued based on these results.
3.2. Measurement Invariance Testing Across Countries
Testing measurement invariance (MI) with ordered categorical indicators consisted of five
phases: we started to evaluate the fit of a configural invariance model, which assumed that the overall
factor structure is identical across countries but did not constrain any measurement parameters
(model 1). Model 2 tested the invariance of the first-order factor loadings and thresholds were
established. Model 3 tested invariance of the second-order factor loadings and models 4 and 5 tested
equality of both loadings and intercepts of second-order factor. Table 3 presents the results of the
analyses.
Table 3. Fit statistics for the models tested to investigate invariance across countries.
1.

Model
Configural MI

2.
Full scalar MI of first
order, configural MI of second
order
3.
Metric MI of secondorder factor, given scalar MI of
the first-order factors
4.
Scalar MI of secondorder factor, given scalar MI of
the first-order factors
5.
Second-order intercepts
are fixed to zero (true secondorder scalar model)

χ2

df

CFI

RMSEA

ΔCFI

ΔRMSEA

10,444.46

1702

0.977

0.064

−

−

11,179.02

2092

0.976

0.058

−0.001

−0.006

11,182.74

2110

0.976

0.058

0.000

0.000

10,117.45

2119

0.979

0.054

0.003

−0.004

10,282.31

2122

0.978

0.055

−0.001

0.001

In order to test scalar invariance of the second-order factors, and given that we were able to
identify it only by fixing intercepts in one group to zero, the resulting model (model 4) did not truly
assess scalar invariance, because the intercepts were fixed to be equal in all but one group. For this
reason, we tested one extra model where all intercepts of the second-order factor were fixed to zero
(model 5). This model is more restrictive than just equality of intercepts, however, this model also fit
the data well.
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Table 3 below displays the results of these analyses. Overall, the fit of all the models was high,
CFI ranges from 0.979 to 0.975, RMSEA was between 0.055 and 0.064. Models with different acrossgroup constraints showed a very similar fit to the data and the changes in fit indices were smaller
than suggested cutoff values: CFI decreased at most by 0.003 and RMSEA increased at most 0.006.
Therefore, we could conclude that both first- and second-order factors demonstrated scalar
invariance.
3.3. Levels of Burnout Across Countries
Given the evidence for the invariance of the BAT, a final second-order multigroup model was
specified to ascertain the overall fit of the second-order model with country as the grouping variable
and without invariance constraints. The results showed that the model fitted well to the data (χ 2 =
10,928.56, df = 2093, p < 0.001; CFI = 0.980; TLI = 0.983; RMSEA = 0.057; SRMR = 0.048). All the items
loaded statistically significantly (p < 0.001) on the respective factors. Specifically, all groups showed
item-loadings that were above 0.70 in the majority of instances. In all groups, as expected, the lowerorder factors correlated positively with large effect sizes (r’s > 0.50).
Table 4 below provides the unstandardized latent means for the second-order burnout factor as
well as for the first-order components in all countries as estimated by two different models (one for
the second-order and another for the first-order factors). Standardized means are not presented
because variances differ across countries, so the units in which these standardized means are
measured can be ambiguous. This consideration is especially important regarding the first-order
means, which are standardized both by their own variance and the variance of the higher-order
factor.
Table 4. Means (standard errors) of the latent variables as estimated in the analyses.
AUS

BE*

Exhaustion
Emotional impairment
Cognitive impairment
Mental distance

−0.03 (0.08)
−0.72 (0.12)
−0.30 (0.09)
−0.54 (0.11)

0.00 (0.00)
0.00 (0.00)
0.00 (0.00)
0.00 (0.00)

Burnout

−0.26 (0.07)

0.00 (0.00)

FIN
First-order model
−0.03 (0.10)
−0.07 (0.11)
0.11 (0.10)
−0.34 (0.12)
Second-order model
−0.09 (0.08)

GER

IRE

JAP

NL

0.05 (0.07)
−0.60 (0.11)
−0.18 (0.09)
−0.41 (0.10)

−0.07 (0.10)
−0.69 (0.14)
−0.68 (0.15)
0.24 (0.18)

1.12 (0.08)
0.87 (0.11)
0.49 (0.10)
0.62 (0.09)

−0.20 (0.07)
−0.39 (0.10)
0.11 (0.08)
−0.45 (0.09)

−0.17 (0.07)

−0.15 (0.08)

0.71 (0.07)

−0.21 (0.06)

Note: * = Reference country Belgium (Flanders); AUS = Austria; FIN = Finland; GER = Germany; IRE
= Ireland; JAP = Japan; NL = The Netherlands.

The scalar invariance established above allows comparison of latent means, however the
absolute means say little about the degree of cross-country differences. In order to address this, and
consider the differences, we computed effect sizes for each country. Specifically, two structural
equation models were built with the countries as independent variables: the first model included the
burnout factor as the dependent variable, and the second model used the first-order factors as
dependent variables. Figure 2 and Figure 3 show the standardized regression coefficients plotted
with 95% confidence intervals, which can be interpreted as effect sizes: Belgium (Flanders) is the
reference group again as displayed by the dashed 0.0 line (see Figures 2 and 3 below).
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Figure 2. Effect sizes with 95% CIs for the second-order burnout factor with Belgium as a reference
group.

Figure 3. Effect sizes with 95% CIs for the first-order burnout component with Belgium as a reference
group.
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As can be seen from Figures 2 and 3, all effect-size differences were very small, and the
confidence intervals overlapped each other in most of the countries, with the largest deviation being
Japan. The difference between Japan and the other countries is clearly shown for the second-order
factor (i.e., the higher-order burnout score; Figure 2) and exhaustion (Figure 3). However, all
European countries scored similarly on the second-order burnout factor (Figure 2), as all the 95%
confidence intervals overlapped. In addition, slight differences between other European countries
could also be observed, such as the Netherlands scoring somewhat lower than Ireland and Belgium
on mental distance and Austria scoring lower than the Netherlands on cognitive impairment,
respectively (Figure 3). Dutch workers also score slightly lower on exhaustion as compared to Irish
workers.
4. Discussion
The aim of this study was to investigate the measurement invariance of the BAT, a new
instrument to measure burnout conceptualized as a syndrome, across seven nationally representative
samples. In addition, internal consistencies of the BAT and levels of burnout across these samples
were compared. The results of the CFA analysis showed that the expected second-order burnout
latent factor model based on the four latent components of the BAT (exhaustion, mental distance and
emotional and cognitive impairment) was found to fit the data in the samples of all seven countries
that were included in the current study. A subsequent series of model tests for measurement
invariance using multi-group analyses showed that the four components were invariant across all
countries. That is, strong measurement invariance: configural (similar factor pattern matrix), metric
(similar factor loadings) and scalar (similar thresholds/intercepts) invariance existed across all
countries. Moreover, the entire BAT as well as its four subscales were found to be internally consistent
in all seven national samples. This indicates that: (1) the BAT is compatible with the notion that
burnout can be modeled as a syndrome that consists of four interrelated symptoms that refer to a
single underlying condition; (2) the BAT is a reliable burnout measure and (3) the BAT can be used
in a comparable manner to measure burnout across nations.
The current study is unique in comparing burnout levels using nationally representative
samples and showed that levels of burnout in Japan exceeded those of all six (European) countries.
This might not come as a surprise given the pervasive culture of overwork in Japan, as is illustrated
by the prevalence of “karoshi” (i.e., death from overwork) [44]. Indeed, it has been shown that Japan
scores higher than the European countries on masculinity, which indicates a higher drive for
competition, achievement and success [45]. A recent review also concluded that multiple,
simultaneous actions need to be implemented by stakeholders in order to reduce overwork-related
mental disorders, cerebrovascular and cardiovascular diseases in Japan [46]. One of the recent actions
that have been implemented in April 2019 is legislation that regulates the maximum overtime of
workers to 45 h a month and 360 h a year (with exceptions allowed up to 720 h a year) that came into
effect [47]. Another sociocultural factor that could add to the speculation of why the difference in
scores exists is individualism versus collectivism. Even though Japan scores higher than most other
Asian counterparts on individualism, the score is lower than the European countries compared to in
this study and a meta-analysis has shown that individualism is generally associated with more wellbeing [45,48]. However, these explanations remain somewhat speculative and further investigation
is required.
Furthermore, our study revealed that, overall, burnout levels of the six European countries do
not differ. Nevertheless, some minor differences between European countries exist in the first-order
factors, whereby, specifically The Netherlands scored slightly lower than Ireland on mental distance
and slightly lower than Ireland and a borderline case with Germany on exhaustion. Although the
differences are very small, their pattern agrees with a recent study that showed that levels of work
engagement were highest in the Netherlands compared with other European countries [16]. Since
work engagement may be considered the positive antipode of burnout [49] it can be inferred that in
countries with lower levels of burnout, levels of work engagement should be higher, and vice versa.
Indeed, Japan has shown the lowest work engagement score in a study among 16 countries [50].
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Limitations and Recommendations
The current study is not without limitations. Although cross-sectional data is sufficient for
measurement invariance, it would have been ideal to also consider the longitudinal invariance of the
BAT in a test–retest type of analysis to gauge its stability. Furthermore, the current approach only
considered seven countries with representative samples, but an extension of the analysis, particularly
with countries from the America’s, Asia, Australia, and Africa should be considered to expand on its
broader cross-national applicability, taking also more diverse cross-cultural setting into account.
Therefore, it should also be mentioned that there were differences in the random sampling in some
of the countries. So far it has proven to be challenging to find representative national samples, but
that should not discourage investigating the comparability of the BAT with other (convenience)
samples. Furthermore, the clear difference in scores between the European countries and Japan
should be investigated in future research.
Other analytical techniques could also be considered to further delve into the psychometric
properties of the BAT, such as approximate measurement invariance with a Bayesian approach,
which allows for the specification of small-variance priors on the parameters. This approach is less
restrictive and produces stronger invariance than the exact approach does [51]. Bayesian statistics is
becoming a popular approach; however, it might be difficult to specify prior information for the
parameters in an analysis of the BAT as it is a novel tool and not much published prior information
is available for inclusion in the analyses. However, this should not discourage the possibility of using
uninformed priors that might still serve the necessary function of a more flexible and practical
analysis when sample size is sufficient [52].
5. Conclusions
The current study provides the strongest case so far for the cross-national invariance of a burnout
measure. More specifically, this study used representative samples from the various countries that
demonstrated that the BAT could be used to assess burnout in a similar way across various
countries—considering burnout’s conceptualization as a syndrome theoretically and statistically.
Moreover, it appeared that burnout is more prevalent in Japan compared to the European countries.
Such international burnout comparisons are of growing importance in a globalizing world, and the
BAT seems to be a promising research instrument to use for that purpose.
Individuals who want to plot their personal burnout risk scores against the data from the seven
countries of the current article can do so at: https://theburnout.app.
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https://osf.io/9cx4h/?view_only=868629cae91d4b3a9f1a7eed58553275
Author Contributions: Conceptualization, L.T.d.B.; W.S. and H.D.W.; Methodology, L.T.d.B. and M.R.; Project
administration, L.T.d.B., W.S. and H.D.W.; Software, M.R.; Visualization, M.R.; Writing—original draft, L.T.d.B.;
Writing—review and editing, L.T.d.B., W.S., H.D.W., J.H., A.S., J.G., C.S., J.B., J.S. and M.R..
Funding: W Schaufeli and H De Witte: This project was funded by the KU Leuven (C3-project C32/15/003 –
Development and validation of a questionnaire to assess burnout). J Hakanen: This research was funded by the
Finnish Work Environment Fund, grant number 190126. J. Sinval: This work was produced with the support of
INCD funded by FCT and FEDER under the project 22153-01/SAICT/2016. M. Rudnev: The work is an output of
a research project implemented as part of the Basic Research Program at the National Research University Higher
School of Economics (HSE University).
Acknowledgments: The authors would like to acknowledge all the international researchers in the broader
context of the burnout assessment tool (BAT) consortium for their continued support and contribution to this
important area of research.
Conflicts of Interest: The authors declare no conflict of interest in the publication of this article. The funders had
no role in the design of the study; in the collection, analyses or interpretation of data; in the writing of the
manuscript, or in the decision to publish the results.

Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW

13 of 15

References
1.

Freudenberger,

H.J.

Staff burnout.

J.

Soc.

Issues.

1974,

30,

159–165,

doi:10.1111/j.1540-

4560.1974.tb00706.x.
2.

Ahola, K.; Hakanen, J.J. Burnout and Health. In New Perspectives on Burnout Research; Leiter, M.P.,
Bakker, A.B., Maslach, C., Eds.; Psychology Press: Palo Alto, CA, USA, 2014; pp. 10–31.

3.

Salvagioni, D.A.J.; Melanda, F.N.; Mesas, A.E.; González, A.D.; De Andrade, S.M.; Gabani, F.L.
Physical, psychological and occupational consequences of job burnout: A systematic review of
prospective studies. PLoS ONE 2017, 12, doi:10.1371/journal.pone.0185781.

4.

Molina-Praena, J.; Ramirez-Baena, L.; Gómez-Urquiza, J.L.; Cañadas, G.R.; De la Fuente, E.I.; CañadasDe la Fuente, G.A. Levels of Burnout and Risk Factors in Medical Area Nurses: A Meta-Analytic Study.
Int. J. Environ. Res. Public Health 2018, 15, 2800.

5.

Pérez-Fuentes, M.C.; Molero Jurado, M.M.; Martos Martínez, Á.; Gázquez Linares, J.J. New Burnout
Evaluation Model Based on the Brief Burnout Questionnaire: Psychometric Properties for Nursing. Int.
J. Environ. Res. Public Health 2018, 15, 2718.

6.

Pérez-Fuentes, M.C.; Molero Jurado, M.M.; Martos Martínez, Á.; Gázquez Linares, J.J. Burnout and
Engagement: Personality Profiles in Nursing Professionals. J. Clin. Med. 2019, 8, 286.

7.

Leiter, M.P.; Schaufeli, W.B. Consistency of the burnout construct across occupations. Anxiety Stress
Coping 1996, 9, 229–243.

8.

Schaufeli, W.B.; Leiter, M.P.; Maslach, C. Burnout: 35 years of research and practice. Career Dev. Int.
2009, 14, 204–220, doi:10.1108/13620430910966406.

9.

WHO [World Health Organization]. Burn-out an “Occupational Phenomenon”: International
Classification of Diseases. Available online: https://www.who.int/mental_health/evidence/burnout/en/ (accessed on 4 July 2020).

10.

Maslach, C.; Jackson, S.E. The measurement of experienced burnout. J. Organ. Behav. 1981, 2, 99–113.

11.

Maslach, C.; Schaufeli, W.B. Historical and Conceptual Development of Burnout. Prof. Burn. Recent
Dev. Theory Res. 1993, 12, 1–6.

12.

Schaufeli, W.B.; Taris, T.W. The conceptualization and measurement of burnout: Common ground and
worlds apart. Work Stress 2005, 19, 256–262, doi:10.1080/02678370500385913.

13.

De Beer, L.T.; Bianchi, R. Confirmatory factor analysis of the Maslach Burnout Inventory: A Bayesian
structural equation modeling approach. Eur. J. Psychol. Assess. 2019, 35, 217–224.

14.

Deligkaris, P.; Panagopoulou, E.; Montgomery, A.J.; Masoura, E. Job burnout and cognitive
functioning: A systematic review. Work Stress 2014, 28, 107–123, doi:10.1080/02678373.2014.909545.

15.

Schaufeli, W.B.; Bakker, A.B.; Hoogduin, K.; Schaap, C.; Kladler, A. On the clinical validity of the
Maslach Burnout Inventory and the Burnout Measure. Psychol. Health 2001, 16, 565.

16.

Schaufeli, W.B. Work engagement in Europe: Relations with national economy, governance and
culture. Organ. Dyn. 2018, 47, 99–106, doi:10.1016/j.orgdyn.2018.01.003.

17.

Brenninkmeijer, V.; Van Yperen, N. How to conduct research on burnout: Advantages and
disadvantages of a unidimensional approach in burnout research. Occup. Environ. Med. 2003, 60, i16,
doi:10.1136/oem.60.suppl_1.i16.

18.

Wheeler, D.L.; Vassar, M.; Barnes, L.L.B.; Worley, J.A. A reliability generalization meta-analysis of
coefficient alpha for the Maslach burnout inventory. Educ. Psychol. Meas. 2011, 71, 231–244,
doi:10.1177/0013164410391579.

Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW

19.

14 of 15

Bresó, E.; Salanova, M.; Schaufeli, W.B. In Search of the “Third Dimension” of Burnout: Efficacy or
Inefficacy? Appl. Psychol. Int. Rev. 2007, 56, 460–478.

20.

Lheureux, F.; Truchot, D.; Borteyrou, X.; Rascle, N. The Maslach Burnout Inventory-Human Services
Survey (MBI-HSS): Factor structure, wording effect and psychometric qualities of known problematic
items. Trav. Hum. 2017, 80, 161–186, doi:10.3917/th.802.0161.

21.

Worley, J.A.; Vassar, M.; Wheeler, D.L.; Barnes, L.L.B. Factor Structure of Scores from the Maslach
Burnout Inventory: A Review and Meta-Analysis of 45 Exploratory and Confirmatory Factor-Analytic
Studies. Educ. Psychol. Meas. 2008, 68, 797–823.

22.

Galanakis, M.; Moraitou, M.; Garivaldis, F.J.; Stalikas, A. Factorial Structure and Psychometric
Properties of the Maslach Burnout Inventory (MBI) in Greek Midwives. Eur. J. Psychol. 2009, 5, 52–70.

23.

Firth, H.; McIntee, J.; McKeown, P.; Britton, P.G. Maslach Burnout Inventory: Factor structure and
norms for British nursing staff. Psychol. Rep. 1985, 57, 147–150, doi:10.2466/pr0.1985.57.1.147.

24.

Densten, I.L. Re-thinking burnout. J. Organ. Behav. 2001, 22, 833–847.

25.

Byrne, B.M. The Maslach Burnout Inventory: Testing for factorial validity and invariance across
elementary, intermediate and secondary teachers. J. Occup. Organ. Psychol. 1993, 66, 197–212.

26.

Toppinen, S.; Kalimo, R.; Schaufeli, W.B.; Schutte, N. The factorial validity of the Maslach Burnout
Inventory-General Survey (MBI-GS) across occupational groups and nations. J. Occup. Organ. Psychol.
2000, 73, 53–66, doi:10.1348/096317900166877.

27.

Aboagye, M.O.; Qin, J.; Qayyum, A.; Antwi, C.O.; Jababu, Y.; Affum-Osei, E. Teacher burnout in preschools: A cross-cultural factorial validity, measurement invariance and latent mean comparison of
the Maslach Burnout Inventory, Educators Survey (MBI-ES). Child. Youth Serv. Rev. 2018, 94, 186–197,
doi:10.1016/j.childyouth.2018.09.041.

28.

Squires, A.; Finlayson, C.; Gerchow, L.; Cimiotti, J.P.; Matthews, A.; Schwendimann, R.; Griffiths, P.;
Busse, R.; Heinen, M.; Brzostek, T.; et al. Methodological considerations when translating “burnout.”
Burn. Res. 2014, 1, 59–68, doi:10.1016/j.burn.2014.07.001.

29.

Schaufeli, W.B.; Desart, S.; De Witte, H. Burnout Assessment Tool (BAT)—Development, Validity and
Reliability. under review. Eur. J. Work. Organ. Psychol. 2020

30.

Schaufeli, W.B.; De Witte, H.; Desart, S. Manual Burnout Assessment Tool (BAT); KU: Leuven, Belgium,
2019.

31.

Desart, S.; De Witte, H. Burnout 2.0—A New Look at the Conceptualization of Burnout. In The Fun and
Frustration of Modern Working Life. Contributions from an Occupational Health Psychology Perspective; Taris,
T.W., Peeters, M.C.W., De Witte, H., Eds.; Pelckmans Pro: Kalmthout, Belgium, 2019; pp. 140–152.

32.

Maslach, C.; Leiter, M.P.; Jackson, S.E. Maslach Burnout Inventory, 4th ed.; Mind Garden Inc.: Palo Alto,
CA, USA, 2017.

33.

Demerouti, E.; Bakker, A.B.; Vardakou, I.; Kantas, A. The convergent validity of two burnout
instruments: A multitrait-multimethod analysis. Eur. J. Psychol. Assess. 2003, 19, 12–23,
doi:10.1027/1015-5759.19.1.12.

34.

Bakker, A.B.; Demerouti, E. Job demands–resources theory: Taking stock and looking forward. J.
Occup. Health Psychol. 2017, 22, 273–285, doi:10.1037/ocp0000056.

35.

Gadermann, A.; Guhn, M.; Zumbo, B.D. Ordinal Alpha. In Encyclopedia of Quality of Life and Well-Being
Research; Michalos, A.C., Ed.; Springer: Dordrecht, The Netherlands, 2014, pp. 4513–4515.

36.

Muthén, L.K.; Muthén, B.O. Mplus User's Guide, 8th ed.; Muthén & Muthén: Los Angeles, CA, USA,
2019.

Int. J. Environ. Res. Public Health 2020, 17, x FOR PEER REVIEW

37.

15 of 15

Millsap, R.E.; Yun-Tein, J. Assessing Factorial Invariance in Ordered-Categorical Measures. Multivar.
Behav. Res. 2004, 39, 479–515.

38.

Li, C.-H. The performance of ML, DWLS, and ULS estimation with robust corrections in structural
equation models with ordinal variables. Psychol. Methods 2016, 21, 369–387, doi:10.1037/met0000093.

39.

Rutkowski, L.; Svetina, D. Measurement invariance in international surveys: Categorical indicators
and fit measure performance. Appl. Meas. Educ. 2017, 30, 39–51.

40.

Chen, F.F. What happens if we compare chopsticks with forks? The impact of making inappropriate
comparisons in cross-cultural research. J. Pers. Soc. Psychol. 2008, 95, 1005.

41.

Rudnev, M.; Lytkina, E.; Davidov, E.; Schmidt, P.; Zick, A. Testing Measurement Invariance for a
Second-Order Factor. A Cross-National Test of the Alienation Scale. MDA Methods Data Anal. 2018, 12,
47–76.

42.

Little, T.D.; Siegers, D.W.; Card, N.A. A non-arbitrary method of identifying and scaling latent
variables

in

SEM

and

MACS

models.

Struct.

Equ.

Modeling

2006,

13,

59–72,

doi:10.1207/s15328007sem1301_3.
43.

Shi, D.; Maydeu-Olivares, A.; Rosseel, Y. Assessing Fit in Ordinal Factor Analysis Models: SRMR vs.
RMSEA. Struct. Equ. Modeling 2020, 27, 1–15, doi:10.1080/10705511.2019.1611434.

44.

Herbig, P.A.; Palumbo, F.A. Karoshi: Salaryman Sudden Death Syndrome. J. Manag. Psychol. 1994, 9,
11–16, doi:10.1108/02683949410075831.

45.

Hofstede

Insights.

Country

Comparison.

Available

online:

https://www.hofstede-

insights.com/country-comparison/japan/ (accessed on 22 July 2020).
46.

Takahashi, M. Sociomedical problems of overwork-related deaths and disorders in Japan. J. Occup.
Health 2019, 61, 269–277, doi:10.1002/1348-9585.12016.

47.

Demetriou, A. New Labour Law Puts Limits on Japan’s Overworking Culture. Available online:
https://www.telegraph.co.uk/news/2019/04/02/new-labour-law-puts-limits-japans-overworkingculture/ (accessed on 22 July 2020).

48.

Fischer, R.; Boer, D. What is more important for national well-being: Money or autonomy? A metaanalysis of well-being, burnout, and anxiety across 63 societies. J. Pers. Soc. Psychol. 2011, 101, 164–184,
doi:10.1037/a0023663.

49.

Maslach, C.; Schaufeli, W.B.; Leiter, M.P. Job Burnout. Annu. Rev. Psychol. 2001, 52, 397–422.

50.

Shimazu, A.; Schaufeli, W.B.; Miyanaka, D.; Iwata, N. Why Japanese workers show low work
engagement: An item response theory analysis of the Utrecht Work Engagement scale. Biopsychosoc.
Med. 2010, 4, 17–22.

51.

Van de Schoot, R.; Kluytmans, A.; Tummers, L.; Lugtig, P.; Hox, J.; Muthen, B. Facing off with Scylla
and Charybdis: A comparison of scalar, partial, and the novel possibility of approximate measurement
invariance. Front. Psychol. 2013, 4, doi:10.3389/fpsyg.2013.00770.

52.

Smid, S.C.; Miočević, M.; Van de Schoot, R.; McNeish, D. Bayesian Versus Frequentist Estimation for
Structural Equation Models in Small Sample Contexts: A Systematic Review. Struct. Equ. Modeling
2020, 27, 131–161, doi:10.1080/10705511.2019.1577140.
© 2020 by the authors. Submitted for possible open access publication under the terms
and conditions of the Creative Commons Attribution (CC BY) license
(http://creativecommons.org/licenses/by/4.0/).

