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Abstract 

Background: Burnout is an increasing public health concern that afflicts employees globally. The measurement of 
burnout is not without criticism, specifically in the context of its operational definition as a syndrome, also recently 
designated as such by the World Health Organisation. The Burnout Assessment Tool (BAT-23) is a new measure for 
burnout that addresses many of the criticisms surrounding burnout scales. The aim of this study is to determine the 
validity, reliability, and measurement invariance of the BAT-23 in South Africa.

Method: A quantitative, cross-sectional survey, approach was taken (n = 1048). Latent variable modelling was 
implemented to investigate the construct-relevant multidimensionality that is present in the BAT. For measurement 
invariance, the configural, metric, scalar, and strict models were tested.

Results: The analyses showed that the hierarchical operationalisation of BAT-assessed burnout was the most appro-
priate model for the data. Specifically, a bifactor ESEM solution. Composite reliability estimates were all well above the 
cut-off criteria for both the global burnout factor and the specific factors. The measurement invariance tests showed 
that gender achieved not only strong invariance, but also strict invariance. However, ethnicity initially only showed 
strong invariance, but a test of partial strict invariance did show that the mean scores could be fairly compared 
between the groups when releasing certain constraints.

Conclusions: The BAT-23 is a valid and reliable measure to investigate burnout within the Southern African context.
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Introduction
The case for burnout has been well established over the 
last few decades [1, 2] and the term is now well-known 
and used in general conversation. The World Health 
Organization, in the ICD-11 (2022), has classified 
burnout as an occupational phenomenon, specifically 
describing burnout as a “…syndrome conceptualized 
as resulting from chronic workplace stress that has not 

been successfully managed” [3]. Most people have also 
encountered someone who has been said to be affected 
adversely by work-related factors described as being 
‘burned out’. Indeed, burnout has been linked with vari-
ous concerning individual outcomes, such as: atheroscle-
rosis [4], depression [5], diabetes [6], and hypertension 
[7], also in South Africa [8]. Additionally, burnout has 
also been shown to be negatively related to outcomes 
important to organisations, such as turnover intention, 
absenteeism, and productivity [1].

Therefore, the evidence indicates that burnout is 
an increasing public health concern as it not only 
incurs individual costs but translates into a burden for 
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healthcare systems (both public and private), imped-
ing organisational success and by extension a country’s 
economic growth. For example, within the South Afri-
can context, empirical evidence has been presented 
that employees who score high on burnout claimed 
approximately double the amount from medical insur-
ance compared to those who scored low on burnout [9]. 
Furthermore, with the severe impact of COVID-19 and 
accompanying lockdown strategies in most countries, 
financial efficiencies for organisations and governments 
will become even more important which can only be 
achieved with motivated and well-functioning role-play-
ers in the economy. To offset hurdles to achieve this, the 
accurate identification of burnout risks, for intervention, 
becomes increasingly important.

Without question, the Maslach Burnout Inventory 
(MBI) has served the world well and is the go-to instru-
ment for research and also the identification of burnout 
– described frequently as the “gold standard” [2]. The 
WHO also seemingly describes burnout’s components in 
line with the MBI, that is: exhaustion, cynicism and pro-
fessional (in)efficacy [3]. But, as research has developed 
over time some glaring theoretical and practical con-
cerns have been raised: Firstly, the MBI was not initially 
intended as a tool to help in diagnosing burnout, but for 
use as a research instrument. Secondly, the conceptuali-
sation of burnout has not been universally accepted and 
different factor structures for the concept’s operation-
alization have been argued and established ranging from 
unidimensional, two factor, three-factor, bifactor, and 
second-order models. [10]. Furthermore, a key compo-
nent of MBI-assessed burnout, professional (in)efficacy 
has been shown to be a divergent factor and perhaps 
more suitable as an outcome of burnout than a core com-
ponent [10–12].

Criticism even extends to burnout as a concept, with 
researchers questioning the nosological value of burnout 
and the accompanying prevalence estimates of the syn-
drome based on the grounds that no set clinical diagnos-
tic criteria is available with different cut-off criteria being 
used [13]. This has led to research that posits that burn-
out is likely a syndrome on the depressive spectrum [14]. 
However, recent meta-analyses have also indicated that: 
i) burnout and depression are different and robust con-
structs [15], and ii) that the empirical relation between 
burnout and depression as a single point estimate may 
miss the more complex empirical picture [16].

Furthermore, it has been opined that burnout studies 
are overly concerned with the psychometric properties 
of instruments measuring burnout, neglecting the nec-
essary development of theory [17]. Indeed, searching for 
best-fitting factor structures with statistical modelling, 
although informative, is mostly a data-driven exercise 

which often neglects theoretical considerations [18], 
and can also be sensitive to biases in sampling as the 
divergent research results do show. Nevertheless, it is 
important that the phenomenon under investigation is 
measured accurately to increase the veracity of the field 
– especially when it concerns employee and by extension 
public health. Because an instrument exists, or because 
it was developed first (e.g., MBI), does not mean that it 
necessarily captures a phenomenon more accurately 
than a newly developed scale. This would be a logical fal-
lacy – especially in the context of a developing research 
field and advances in statistical implementations that can 
more accurately identify dynamics and intricacies at play 
in an instrument for measuring phenomena which may 
not have been readily available in decades past. Thus, a 
more useful approach in the context of the conceptuali-
sation of burnout would be implementing a theoretical 
approach (scientific modelling) to model burnout to the 
data as opposed to purely data-driven statistical imple-
mentations. Burnout has been defined as a syndrome, 
that is intercorrelated components that make up a uni-
fying concept (score). Although other burnout scales do 
exist, these scales either reduce and focus only on the 
exhaustion component (e.g., Shirom-Melamed Burn-
out Measure [SMBM] and the Burnout Measure [BM]) 
or they are based on the conceptualization and com-
ponents of the MBI with some different phrasing of the 
items (e.g., Bergen Burnout Inventory [BBI]) [19]. All in 
all, there was a need for an actualised conceptualisation 
of burnout to investigate if all the important aspects have 
been covered and included.

The Burnout Assessment Tool (BAT-23) was devel-
oped using a combination of an inductive and deduc-
tive approach [19]. For the inductive approach a total 
of 49 practitioners were interviewed that included 
general practitioners, psychologists and occupational 
physicians who are involved at the start, middle and 
end of the burnout process [19]. And for the deduc-
tive approach a total of 357 items and 66 dimensions 
were screened before drafting the initial items of the 
BAT-23 – for a comprehensive description of the need 
for and development of the BAT-23 see the seminal 
article by Schaufeli et  al. [19]. BAT-measured burnout 
is defined as: “a work-related state of exhaustion that 
occurs among employees, which is characterized by 
extreme tiredness, reduced ability to regulate cogni-
tive and emotional processes, and mental distancing” 
[19]. Specifically, BAT-assessed burnout is an overall 
score based on four scale components. The first two 
components are the core components of exhaustion 
(feeling depleted and the inability to expend effort) and 
mental distance (unwillingness to expend effort, cyni-
cism) in line also with previous research [20]. The two 
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novel components that emerged are closely linked to 
exhaustion as they indicate a lack of proper manage-
ment of cognition and emotions – tying into the deduc-
tive reasoning of inability and unwillingness. This was 
also commensurate with the inductive approach taken 
which included interviews with health profession-
als who have actively worked with burnout patients: 
Cognitive impairment (reduced functional capacity to 
adequately regulate cognitive processes) and emotional 
impairment (reduced functional capacity to adequately 
regulate emotional processes) [19, 21]. Thus, the four 
inter-correlated dimensions constitute one higher-
order conception of burnout.

Researchers from different countries are currently 
conducting research with the BAT-23 and the current 
evidence for its validity is strong. For example, pub-
lished research has shown the BAT-23 to be valid and 
reliable in six European countries with representative 
samples [22], in Japan [23] and in Korea [24]. Addition-
ally, the BAT-23 has also been shown to be valid with 
Rasch analysis in both the Netherlands and Belgium 
(Flanders) [25]. However, no study has been conducted 
on the validity of the BAT-23 in Africa and the con-
sideration of context in psychometric assessment has 
been shown to be important in order to offset potential 
biases and ensure the fair measurement and compari-
son between groups [26].

South Africa is a diverse multi-cultural context and 
the Employment Equity Act (EEA) Sect.  8 (Act 55 of 
1998) requires that any psychometric instrument used in 
organisations, or otherwise, must be able to present evi-
dence that it is: 1) valid and reliable, and 2) not be biased 
against any group or person [27]. Indeed, research has 
shown that levels of burnout is nuanced between gender 
and ethnicity and may (or may not) differ [28, 29] – indi-
cating that equivalence of the measuring instrument is 
important for comparison to be accurate and fair. To this 
end, the construct-relevant multidimensionality of the 
BAT-23 is investigated with latent variable modelling to 
ascertain the most appropriate model in the data. Next, 
the convergent validity of the global burnout score of the 
BAT-23 is compared to that of the MBI. Then, to address 
the second requirement of fairness of the measurement, 
we also tested the measurement invariance of the BAT-23 
for gender and ethnic groups.

Thus, the current study aims to investigate the validity, 
reliability, and measurement invariance of the Burnout 
Assessment Tool (BAT-23), a recently developed scale, 
within the South African context. To achieve these aims 
the following hypotheses are stated:

H1: A hierarchical model of BAT-assessed burnout 
fits the data.

H2: The BAT shows acceptable reliability coeffi-
cients.
H3: There is convergent validity between the BAT 
and the MBI.
H4a: The BAT shows invariance across gender.
H4b: The BAT shows invariance across ethnicity.

Methods
Data collection
This study was provided ethics clearance by the Eco-
nomic and Management Sciences Research Ethics Com-
mittee (EMS-REC), North-West University (Reference 
number: NWU-00558–17-A4). Specifically, a cross-
sectional survey design was used, and participants were 
primarily sourced via social media (e.g., LinkedIn, Face-
book) with an advertisement about the study to ensure 
a broader reach for voluntary participation. A national 
newspaper article on burnout also linked to the survey. 
The survey was presented in English (the accepted busi-
ness language in South Africa) and included all relevant 
information about the purpose of the study, informed 
consent, voluntary participation and that the data would 
be handled confidentially. The sampling method was pur-
posive as participants had to be at least 18  years of age 
and employed within the Republic of South Africa. The 
final sample consisted of 1048 employees (n = 1048).

Participants
The participants comprised a purposive sample of vari-
ous South African employees of at least 18  years old 
(n = 1048). The average age of the participants was 
40.80  years (SD = 11.20). A slight majority of the total 
sample were female (n = 570; 54.50%) and 476 par-
ticipants were male (45.50%). In terms of ethnicity, all 
descriptions in this section are used in line with the ter-
minology of the Employment Equity Act, 55 of 1998 for 
designated and non-designated groups e.g., ‘Coloured’ 
is an official term in South Africa and indicates citizens 
of mixed ethnic origins and no offense is intended. Spe-
cifically, the sample comprised African people (36.10%), 
white people (37.10%), Coloured people (12.10%), Indian 
people (11.50%), and Asian people (3.10%). Forty-six 
percent of the sample had a high school education, fol-
lowed by a diploma (19.10%), degree (20.00%) and post-
graduate degree (14.9%). All in all, the sample was quite 
heterogeneous.

Measuring instruments
The Burnout Assessment Tool (BAT-23) was used to 
measure burnout with 23 items [19, 21]. The English ver-
sion of the BAT-23 was used as it is the accepted eve-
ryday business language in South Africa. Specifically, 
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exhaustion was measured by 8 items (e.g., ‘When I get 
up in the morning, I lack the energy to start a new day at 
work’), mental distance was measured by 5 items (e.g., ‘I 
feel indifferent about my job’), cognitive impairment (e.g., 
‘At work I struggle to think clearly’) with 5 items, and 
emotional impairment with 5 items (e.g., ‘At work I may 
overreact unintentionally’). All the BAT-23 items were 
measured on a 5-point rating scale ranging from Never 
to Always. Furthermore, the Maslach Burnout Inventory 
– General Survey (MBI-GS) was also used to measure 
burnout to address convergent validity [30]. Specifically, 
exhaustion (5 items; e.g., ‘I feel used up at the end of the 
workday’), cynicism (5 items; e.g., ‘I have become less 
enthusiastic about my work’) and professional efficacy 
(6 items; e.g., ‘In my opinion, I am good at my job’). All 
items for the MBI were measured on a 7-point rating 
scale ranging from Never to Always.

Data analysis
Latent variable modelling was implemented with Mplus 
8.8 [31]. Confirmatory factor analysis (CFA) and (bifac-
tor) exploratory structural equation modelling methods 
(ESEM) [(B)ESEM] were used to investigate construct-
relevant multidimensionality in the data by testing 
different potential factor structures of the BAT with dif-
ferent assumptions [32, 33]. For example, the CFA model 
assumes that there are four correlated factors and that 
items do not cross-load on non-target factors – or put 
another way, that the cross-loadings are constrained to be 
exactly zero. On the other hand, ESEM does not assume 
exactly zero cross-loadings and blurs the lines between 
exploratory factor analysis and CFA by relaxing the CFA 

assumption to allow items to load on non-target factors 
with target rotation to be close to zero. Bifactor models 
in turn assume that there is an underlying global factor 
in the data with specific factors – in this case a five-factor 
model (a global factor and four additional specific fac-
tors), bifactor ESEM combines the ESEM and bifactor 
approaches with an orthogonal target rotation [33] – see 
Fig. 1 below.

All models were estimated with the maximum likeli-
hood robust version (MLR) and the fit of the model(s) 
considered with the Satorra-Bentler chi-square, (χ2) 
comparative fit index (CFI), Tucker-Lewis index (TLI), 
root mean square error of approximation (RMSEA) and 
standardized root mean square residual (SRMR). This 
assisted to answer hypothesis 1. To investigate hypothesis 
2, omega (composite) reliability estimates were calculated 
due to latent variables being used and Cronbach’s alpha 
not being fit for this purpose [34]. For the convergent 
validity (hypothesis 3), the best-fitting factor structure 
of the BAT-23, the BESEM model, and a BESEM model 
for the MBI were tested in which the global factors of the 
two models were correlated in a bifactor ESEM-within-
CFA model implementation with syntax generated for 
with the help of an online tool [35]. The standard crite-
ria for correlation effect sizes were used (small: r ≥ 0.10; 
medium r ≥ 0.30; r ≥ 0.50) in the CFA and ESEM models.

To answer the remaining hypotheses (4a, 4b) that 
tested for the measurement invariance between gen-
der and ethnic groups, bifactor ESEM measurement 
invariance analysis was used as described by Morin 
[33]. Specifically in the current study, the following four 
types of invariances between the different groups were 

Fig. 1 The conceptual bifactor ESEM model of the BAT-23
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tested: Configural (similar factor structure – allowing 
for the comparison of conceptual constructs), metric 
(also called ‘weak invariance’; similar loading patterns 
– allowing for the comparison of beta coefficients in 
groups), strong invariance (similar intercepts – allowing 
for the comparison of latent means), and strict invari-
ance (similar item uniquenesses). However, strong invar-
iance is sufficient to meaningfully compare the latent 
means of groups, and strict invariance is needed when 
composite/total/mean score comparisons are compared 
[36]. To determine the level of invariance, the research-
ers were pragmatic in considering the thresholds for the 
cut-offs for delta (Δ) changes in CFI and TLI (0.010), and 
RMSEA (0.015) when comparing the models of increas-
ing constraints, as the chi-square value is sensitive to a 
large sample size [37].

Due to a reviewer comment, supplementary analyses 
were also conducted with R in RStudio [38]. The ‘htmt’ 
function from the ‘semTools’ package was used to cal-
culate the heterotrait-monotrait ratio (HTMT) of the 
correlations [39], which are equivalent to disattenuated 
correlations, for the four factors of the BAT-23. These 
values would also indicate whether the lower order fac-
tors were distinguishable from each other – HTMT 
values for correlations of 0.80 or below indicates discri-
minant validity [40].

Results
Construct‑relevant multidimensionality of the BAT
In line with our theoretical modelling approach to this 
paper that burnout should be considered as a global score, 
Table 1 shows that the bifactor ESEM model specification 
of burnout was the superior fit to the data (χ2 = 375.55; 
df = 148; CFI = 0.977; RMSEA = 0.038; SRMR = 0.016; 
AIC = 57,638.998; SSA-BIC = 57,907.407). This evidence 
supported hypothesis 1.

The loadings for all model solutions are presented in 
Table 2. Specifically, in the bifactor ESEM model, the fac-
tor loadings (λ) for the specific factors: exhaustion ranged 
from 0.11 to 0.50 (Mλ = 0.36), mental distance from 0.15 

to 0.74 (Mλ = 0.46), cognitive impairment from 0.38 to 
0.53 (Mλ = 0.45), and emotional impairment from 0.41 to 
0.54 (Mλ = 0.46). For the global factor the lowest loading 
on the global factor was item 2 of exhaustion (λ = 0.17; 
“Everything I do at work requires a great deal of effort”) 
which loaded higher on the exhaustion specific factor 
(λ = 0.48) but also cross-loaded on the mental distance 
specific factor (λ = 0.29) – indicating that both specific 
factors explain variance in this item and that this item 
is not a strong indicator of the global factor. In turn, the 
highest loading for the global factor was for item 1 of 
mental distance (λ = 0.78; “I struggle to find any enthusi-
asm for my work”), followed closely by item 5 for exhaus-
tion (λ = 0.76; “At work, I feel physically exhausted”).

Reliability and correlations
The global factor of the BAT-23 in the BESEM model 
indicated evidence of unidimensionality according to its 
omega reliability value (ω = 0.95), but the specific fac-
tors retained sufficient meaningfulness with omega val-
ues above the acceptable 0.50 threshold [41]. Specifically, 
the following values were observed for the specific com-
ponents after considering the global factor: Exhaustion 
(ω = 0.68), mental distance (ω = 0.63), cognitive impair-
ment (ω = 0.76), and emotional impairment (ω = 0.71). 
These results supported hypothesis 2.

As bifactor models are orthogonal, that is, the specific 
factors and global factor are uncorrelated, in line with the 
theoretical specifications of bifactor implementations, 
the correlations for the CFA and ESEM models are also 
given in Table 3 below. As can be seen from Table 3, all 
the factors correlated with one another with medium and 
large effect sizes. Specifically, the components were cor-
related below the cut-off of 0.85 for discriminant validity 
in latent variable modelling [32]. Furthermore, the size of 
the correlation values reduced for the ESEM (Mr = 0.54) 
compared to the CFA model (Mr = 0.68), supporting the 
notion of an underlying global factor and the decision to 
select the bifactor ESEM model [33].

Table 1 Results of the different model specifications

χ2 Chi-square, df Degrees of freedom, CFI Comparative fit index, TLI Tucker-Lewis index, RMSEA Root mean square error of approximation, SRMR Standardised root 
mean square residual, AIC Akaike information criterion, SSA-BIC Sample-size adjusted Bayesian information criterion

Model χ2 df CFI TLI RMSEA [90%CI] SRMR AIC SSA‑BIC

One-factor 2695.36 230 0.746 0.720 0.101 [0.098, 0.105] 0.080 60,860.656 60,983.306

Four-factor 1011.60 224 0.919 0.908 0.058 [0.054, 0.062] 0.056 58,401.589 58,534.904

Second-order factor 1030.47 226 0.917 0.907 0.058 [0.055, 0.062] 0.058 58,423.953 58,553.714

Bifactor CFA 651.72 207 0.954 0.944 0.045 [0.041, 0.049] 0.041 57,923.074 58,086.608

ESEM 498.16 167 0.966 0.948 0.044 [0.039, 0.048] 0.022 57,796.654 58,031.290

Bifactor ESEM 375.55 148 0.977 0.960 0.038 [0.034, 0.043] 0.016 57,638.998 57,907.407
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Furthermore, the supplemental disattenuated cor-
relations test with the HTMT method showed that the 
applicable correlations were all below the 0.80 cut-off for 
discriminant validity.

Convergent validity of the BAT with the MBI
To determine the convergent validity of the BAT-23 with 
the MBI, two bifactor ESEM solutions were estimated for 
each measure of burnout separately. The bifactor ESEM 
model for the MBI had convergence issues with three 
specific factors, so we used the exhaustion and mental 
distance items in one specific factor along with profes-
sional efficacy as the second specific factor (χ2 = 206.39; 
df = 75; CFI = 0.962; TLI = 0.939; RMSEA = 0.049; 
SRMR = 0.028). Then, the bifactor ESEM-within-CFA 
solutions from each separate model were combined 
into one new model with only the two general burnout 
global factors correlated. This model was a good fit to 
the data (χ2 = 1579.39; df = 603; CFI = 0.937; TLI = 0.922; 
RMSEA = 0.039; SRMR = 0.045). The results showed that 
the BAT-23’s global factor was highly correlated with the 
MBI’s global factor (r = 0.904; large effect); a large overlap 
in variance (81.72%), indicating convergent validity of the 
instruments and support for hypothesis 3.

Furthermore, the BAT-23 showed a clearer global 
factor and specific factors than the MBI did due to the 
low negative loadings of professional efficacy on the 
MBI global factor (-0.432 to -0.080; Mλ = 0.255) and the 
stronger positive loadings of the professional efficacy 
specific factor (0.432 to 0.672; Mλ = 0.525). This evidence 
supported (as in previous studies on the factor structure 
of the MBI) that the professional efficacy component was 
mostly a divergent factor from the global MBI factor that 
should be considered independently from the burnout 
core.

Measurement invariance
Concerning the measurement invariance of the second-
order model of the BAT-23. Hypotheses 4a and 4b were 
accepted as stated – see Table 4 below for the results of 
all the invariance tests. The models gender (configural, 
metric, strong, and strict) did not violate the cut-off cri-
teria set for the delta changes to CFI, TLI, and RMSEA 

[37] – strict invariance was therefore supported. Female 
employees scored higher than male employees on global 
burnout (d = 0.36; small effect), but male employee 
scored higher on the specific factor of mental distance 
(d = 0.37; small effect). However, hypothesis 4b for 
invariance based on ethnic group was only supported for 
strong invariance which indicated the possibility of com-
parison of latent mean levels between the groups, but 
strict invariance was lacking. However, an investigation 
of partial strict measurement invariance indicated that 
if the uniquenesses of seven items were freed (EX1, EX4, 
EX5, MD2, CC1, CC2, EC3), then partial strict invariance 
was achieved. Note that the ethics clearance for this study 
did not allow for direct comparison of means for ethnic 
groups, only whether the BAT-23 is an equivalent meas-
ure. Therefore, no mean comparison was performed.

Discussion
The aim of this study was to investigate the validity, reli-
ability, and measurement invariance of the BAT-23 – a 
new burnout instrument. Results from the latent variable 
modelling supported hypothesis 1 as the bifactor ESEM 
model of burnout was the most appropriate model. This 
result also supports the recent research that found sup-
port for the validity of the BAT-23 and that burnout 
assessed by the BAT-23 can be considered as an overall 
global score [19, 22, 23, 25]. The omega reliability coef-
ficients were all acceptable for the CFA, ESEM, and bifac-
tor ESEM solutions – supporting hypothesis 2. That is, 
an overall global burnout score indicated by the items 
of the instrument and four meaningful specific factors 
may also be interpreted. Therefore, there is some evi-
dence for multidimensionality and strong evidence for 
a unidimensional interpretation, supporting our overall 
expectations.

Furthermore, hypothesis 3 was also supported as the 
BAT-23 and MBI showed convergent validity, specifically 
a shared variance indicating that a similar phenomenon 
is being measured by the two scales. Some might then 
question why a new measure for burnout is needed at all 
then? However, the BAT-23 answers many of the criti-
cisms levelled at the MBI and other measures [19], as it 
provides an updated conceptualisation of burnout and 

Table 3 Descriptive statistics, omega reliabilities, and CFA/ESEM correlation matrix

CFA Correlations below the diagonal, ESEM Correlations above the diagonal; omega reliability on the diagonal (CFA/ESEM), M Observed mean, SD Observed mean 
standard deviation, All correlations p < .001; EX Exhaustion, MD Mental distance, CC Cognitive impairment, EC Emotional impairment

Factors M SD 1 2 3 4

1. EX 2.82 0.86 (0.90/0.90) 0.53 0.66 0.61

2. MD 2.48 0.88 0.72 (0.80/0.78) 0.39 0.42

3. CI 2.08 0.83 0.71 0.63 (0.90/0.89) 0.67

4. EI 2.04 0.80 0.68 0.63 0.73 (0.86/0.85)
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produces a single burnout score. Specifically, the content 
of the measurement of burnout was also updated with 
the addition of the cognitive impairment and emotional 
impairment components, equally relevant for interven-
tion considerations. This helps to advance the field of 
potential intervention on employee burnout. Conse-
quently, all four components are necessary for consider-
ing an employee’s global burnout score and they should 
not be used in isolation to consider burnout risk.

In terms of the measurement equivalence of the BAT-
23, it showed at least strong measurement invariance 
for gender and ethnicity. Specifically, gender not only 
showed strong measurement invariance, but also strict 
measurement invariance (supporting hypothesis 4a). 
Female employees scored higher on global burnout than 
male workers with a small effect size and males scored 
higher on the mental distance specific factor, both these 
results are in line with review studies on burnout level in 
these groups [28, 29]. Lastly, invariance was also tested 
based on ethnicity. Here, only strong invariance was 
found but not strict invariance. However, partial strict 
measurement invariance was found in a subsequent 
analysis (support for hypothesis 4b). This result indicates 
that latent means scores can be tested for the groups if 
required. Due to ethics clearance restrictions, this study 
could not compare ethnic groups directly. However, the 
strong and partial strict measurement invariance evi-
dence shows that the BAT-23 measures equivalently as a 
measure and does present the utility to compare scores 
across groups, if required. As this is the first study to 
investigate the BAT-23 in the African context there is no 
previous literature to compare the invariance based on 
ethnic groups, but previous research has shown that the 
MBI presented evidence for equivalence in different eth-
nic groups of police and emergency medical technician 
samples in South Africa [42, 43].

Even though there may have been a recent imbalance 
of studies concerning the psychometric properties of 
instruments in burnout research [17], it remains critical 
for researchers to consider any legal and ethical obliga-
tions and their theoretical assumptions when it comes to 
the operationalisation of burnout for the advancement of 
theory. That is, if burnout is considered a syndrome, as 
per its definition, it should be operationalised in statisti-
cal models in a similar way and the research results show 
that the BAT-23 can successfully operationalise burnout 
as a hierarchical solution with the needed validity and 
reliability. Therefore, in practice, the operationalisation 
of burnout as syndrome is an important consideration as 
this implies that a global burnout score must be consid-
ered for an employee potentially suffering burnout and 
not just certain scores. All in all, researchers should care-
fully consider their operational definition of burnout, the 
associated measures, and statistical model that will be 
valid in future research studies.

Limitations and recommendations for future 
research
This study used purposive sampling, a non-probability 
method to collect the data. However, the sample was rel-
atively large and heterogeneous, but admittedly not com-
pletely representative of the South African population. 
However, it is important to note that fully representative 
samples are quite rare within the South African context. 
Consequently, generalising the results should be done 
with caution. Furthermore, a cross-sectional design was 
used and therefore predictive validity of the BAT-23 over 
time should still be established with longitudinal data. 
Additionally, different language versions of the BAT-23 
could also be created and validated in South Africa (e.g., 
Afrikaans, Setswana, isiZulu). Furthermore, even though 
the seminal article on the BAT-23 showed discriminant 

Table 4 Results of the BESEM measurement invariance testing for gender and ethnicity

χ2 Robust chi-square, df Degrees of freedom, CFI Comparative fit index, TLI Tucker-Lewis index, RMSEA Root mean square error of approximation with 90% confidence 
interval of the RMSEA, λ factor loadings, ν intercept, δ uniquenesses, CM Comparison model, ΔCFI Change in CFI, ΔTLI Change in TLI, ΔRMSEA Change in RMSEA

Model: Gender χ2 df CFI TLI RMSEA CM ΔCFI ΔTLI ΔRMSEA
 M1: Configural 590.40 296 .970 .949 .044 [.038, .049] -

 M2: Metric (λ) 672.22 386 .971 .962 .038 [.033, .042] M1  + .001  + .013 -.006

 M3: Strong (λ, ν) 709.59 404 .969 .962 .038 [.033, .043] M2 -.002 .000 .000

 M4: Strict (λ, ν, δ) 775.86 427 .965 .958 .040 [.035, .044] M3 -.004 -.004  + .002

Model: Ethnicity χ2 df CFI TLI RMSEA CM ΔCFI ΔTLI ΔRMSEA
 M1: Configural 984.92 592 .964 .939 .051 [.046, .057] -

 M2: Metric (λ) 1319.37 862 .958 .951 .046 [.041, .051] M1 -.006  + .012 -.005

 M3: Strong (λ, ν) 1460.37 916 .950 .945 .049 [.044, .053] M2 -.008 -.006  + .003

 M4: Strict (λ, ν, δ) 1968.50 985 .911 .908 .063 [.059. .067] M3 -.039 -.037  + .014

 M5: Partial Strict 1629.35 977 .941 .939 .052 [.047, .056] M3 -.009 -.006  + .003
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validity from depression as measured by a subscale of the 
4DSQ [44], it would have been ideal if the current study 
also included a measure of depression to investigate with 
the BAT-23 in this context. Finally, this study approached 
the modelling of burnout in line with its definition as a 
syndrome with a global measurement. However, to fully 
support this claim, time intensive studies are necessary 
that need to consider the development of symptoms that 
can lead to clinical diagnostic criteria.

Conclusion
Burnout continues its upward trajectory as a public 
health concern, which will be compounded in the cur-
rent and post-pandemic world. The Burnout Assessment 
Tool (BAT-23) is a valid and reliable measurement for the 
risk of burnout as a global score within the South African 
context. Additionally, the results revealed the tendency of 
professional efficacy as a divergent factor from the core 
burnout syndrome in the MBI. All in all, there is now a 
contemporary, updated conceptualisation of burnout 
and a another psychometrically sound scale to measure it 
within the Southern African context.
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