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Introduction
Even though there has been an overemphasis on the psychometric properties of burnout scales 
that has impeded needed theory development (Bakker & De Vries, 2021), the South African 
context demands, ethically and by law, that instruments present robust evidence of unbiasedness 
and fair measurement because of the potential of misuse of psychological scales (Barnard, 2021). 
Furthermore, efficiencies in business have become increasingly important, and the implementation 
of surveys by researchers and practitioners is not exempt from this, as survey fatigue has been 
identified as a concern (e.g. De Koning et al., 2021). Gatekeepers to participating employees in 
organisations therefore consider it important to use accurate short scales where possible. In this 
way, information that can be extracted from participants is maximised, whilst respecting 
participants’ and the organisation’s time.

As a result of the coronavirus disease 2019 (COVID-19) pandemic and the associated national 
lockdowns, organisations did not only struggle to cope (Katare, Marshall, & Valdivia, 2021), but 
the situation accelerated – by necessity – remote and digital work transformation strategies. This, 
in turn, has also rekindled a focus on the well-being of employees and public health in general 
(Juchnowicz & Kinowska, 2021; Kniffin et al., 2021). Consequently, it should come as no surprise 
that the term ‘burnout’ has been used frequently in the media (e.g. Bernard, 2021) and its dynamics 
remain a focus of academic research (e.g. Chirico et al., 2021). Burnout has been included in the 
11th revision of the International Classification of Diseases (ICD-11) – effective from 2022 – by the 
World Health Organization (2019) and is classified as an ‘occupational phenomenon’ defined as ‘a 
syndrome conceptualised as resulting from chronic workplace stress that has not been successfully 
managed’. The consequences of burnout have become apparent over almost half a century of 
research: decreased performance (Roczniewska & Bakker, 2021; Taris, 2006), impaired job 
satisfaction and affective commitment (Park, Nam, & Yang, 2011; Salvagioni et al., 2017), increased 
turnover intention, negative perceptions of quality and safety (Garcia et al., 2019; Salyers et al., 
2017) and more physical and psychological distress symptoms (Salvagioni et al., 2017).

Not only has research in South Africa shown that burnout risk is associated with increased 
reporting of receiving treatment for conditions such as depression, diabetes, irritable bowel 
syndrome and hypertension by employees (De Beer, Pienaar, & Rothmann, 2016) but also that the 
medical aid provider expenditure by private insurers on employees categorised into a high 
burnout risk group is approximately double the amount compared with a low burnout risk group 
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(De Beer, Pienaar, & Rothmann, 2013). Therefore, burnout 
does not only affect employees – its ripple effect on the 
surrounding ecosystem of the organisation and society 
cannot be discounted. In fact, the cost of burnout to economies 
has been estimated at between $125 and $190 billion in the 
United States of America (Garton, 2017). This was well 
before  the pandemic and it is not far-fetched to posit that 
this  estimate might currently be significantly higher. 
Consequently, high burnout levels are not only an individual 
risk but also have implications for organisations and the 
society at large (public health). This means that burnout 
should be measured (identifiable) and managed to lessen its 
harmful impact (Salvagioni et al., 2017). Therefore, an 
accurate short version of a burnout measure becomes 
increasingly important.

However, the measurement of burnout has been plagued by 
inconsistencies and criticisms over time. Specifically, the 
most popular measure of burnout, the Maslach Burnout 
Inventory (MBI; Maslach & Jackson, 1981; Maslach, Leiter, & 
Jackson, 2017), was initially never designed or intended as a 
diagnostic instrument or screening device for any disease, 
but primarily as a research tool after interviews with 
individuals in human services work. This has led to critique 
that as burnout was defined by the MBI there is a conflation 
of the terminology and instrument that impedes innovation 
(Schaufeli, Desart, & De Witte, 2020). in addition, peer-
reviewed research has shown that the factor structure of 
MBI-assessed burnout has been partly inconsistent with its 
generally accepted presentation as a syndrome as modelling 
has shown not only its proposed three-factor structure but 
also two-factor, four-factor, five-factor, second-order and 
bifactor solutions (see De Beer et al., 2020). To some this may 
not necessarily be problematic, but the reality is that if 
burnout is considered a syndrome, a total risk score indicated 
by the individual components should also be feasible. For 
example, the MBI does not allow for a total score to be 
established – instructing that its components (emotional 
exhaustion, cynicism or professional efficacy) should be 
considered separately (Maslach & Leiter, 2021). However, an 
overall score, based on the components, is ideal as one then 
has evidence for a syndrome with a cluster of components 
that is presented in line with the WHO description of the 
phenomenon. This then indicates the potential of a 
unidimensional, second-order (higher-order or hierarchical) 
and potential bifactor solutions as the possible options 
available to model burnout as a total score. Moreover, in the 
absence of evidence-based diagnostic criteria for burnout, 
erroneous cut-off scores and prevalence estimates of burnout 
have been presented (Brisson & Bianchi, 2017). Maslach and 
Leiter (2021) have however decried ‘misuses’ of the MBI to 
diagnose any disease or present estimate prevalence stating 
that they ‘… never designed the MBI as a tool to diagnose an 
individual health problem’ (p. 4).

Furthermore, research evidence supports the notion that the 
purported third component of burnout, professional efficacy, 
should not be considered a core aspect of burnout (De Beer & 
Bianchi, 2019; Kim & Ji, 2009). Researchers have also argued 

that the positively framed items for the professional efficacy 
component are problematic as it is measured with positive 
items, implying wording effects (e.g. Lheureux, Truchot, 
Borteyrou, & Rascle, 2017). Indeed, research has shown that 
changing the valence of professional efficacy to professional 
inefficacy with negatively framed items yielded more accurate 
results (Schaufeli & Salanova, 2007). Other research has 
proposed that the efficacy component may act as either an 
outcome or a precursor of burnout (Schaufeli & Taris, 2005).

Clearly, maintaining the status quo would likely only 
perpetuate the present situation. This is without even 
considering the debates in the literature regarding the overlap 
of burnout with depression (see Bianchi et al., 2021) or reducing 
the definition of burnout to only exhaustion (see Canu et al., 
2021). However, burnout is both about inability and 
unwillingness (Schaufeli, 2021). Consequently, the Burnout 
Assessment Tool (BAT) was developed based on the conceptual 
framework of Schaufeli and Taris (2005), which considers both 
the aforementioned aspects, to address some of the problems of 
the MBI by using both an inductive and a deductive approach. 
For the inductive approach, as burnout has been recognised in 
the Netherlands as an occupational disease for over two 
decades, and in Flanders an occupation-related disease, there 
are various health professionals and occupational physicians 
who have worked with employees categorised as burned-out. 
Specifically, 49 Dutch and Flemish professionals were 
interviewed who are involved at various stages of the burnout 
process, asked to ‘describe a patient with prototypical burnout 
symptoms and to focus on specific symptoms, causes, and the 
way burnout unfolds …’ and ‘… describe burnout in their own 
words, and to prioritise the burnout symptoms they mentioned 
in terms of their relevance for diagnosing burnout’ (Schaufeli, 
Desart, & De Witte, 2020, p. 3). Then, in terms of the deductive 
development process of the BAT, more than 357 items 
(representing 66 dimensions) were analysed using factor 
analytic methods (see Schaufeli et al., 2020, for a complete 
overview). Based on these approaches, the BAT defines burnout 
as ‘a work-related state of exhaustion that occurs amongst 
employees, which is characterised by extreme tiredness, 
reduced ability to regulate cognitive and emotional processes 
and mental distancing’ (Schaufeli et al., 2020). Noticeably, 
professional (in)efficacy is not present as one of the components 
of the BAT, but there is an addition of two components with 
exhaustion and mental distance, that is, cognitive impairment 
(reduced ability to regulate cognitions) and emotional 
impairment (reduced ability to regulate emotions) (Schaufeli, 
De Witte, & Desart, 2020). Recent results showed that BAT-23 
functions well as a second-order factor in factor analyses of 
data collected in Italy, Romania, Ecuador, Poland and Korea. In 
addition, the instrument showed measurement invariance 
across European countries and Japan (De Beer et al., 2020). 

The job demands-resources 
approach to burnout
Arguably, over the last two decades significant advancements 
in the field of occupational health psychology have occurred. 
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One of the first was the development of the Job Demands-
Resources (JD-R) model of burnout at the turn of the 
millennium (see Demerouti, Bakker, Nachreiner, & Schaufeli, 
2001) – explaining how exhaustion and disengagement may 
develop as result of working conditions, that is, job demands 
and job resources. The next was the publication of the Utrecht 
Work Engagement Scale (UWES) that measures work 
engagement, which is described as a positive work-related 
state characterised by vigour, dedication and absorption 
(Schaufeli & Bakker, 2004; Schaufeli, Salanova, González-
Romá, & Bakker, 2002). Work engagement has also been 
positioned as the positive antipode of burnout (Bakker & 
Oerlemans, 2011; Schaufeli & Bakker, 2004). Subsequently, 
the JD-R model was adapted to include work engagement 
(Schaufeli & Bakker, 2004) and it formally describes dual 
processes: (1) the health impairment process in which burnout 
is the result of inordinate job demands (and a lack of job 
resources) and that burnout in turn leads to undesired 
outcomes and (2) the motivational process in which work 
engagement is the result of job resources and this, in turn, 
leads to desired organisational outcomes (Bakker & 
Demerouti, 2007, 2017; Bakker, Demerouti & Sanz-Vergel, 
2014). As a result of a causal chain of three variables being 
implied in each process, the possibility of indirect effects, that 
is, burnout and work engagement acting as potential 
mediators, will also be revisited as part of this validation.

Subsequently, the following hypotheses are presented for 
this study: 

H1: Burnout, assessed with the BAT-12, can be operationalised as 
a second-order factor, which is an overall latent score indicated 
by four latent components. 

H2: Burnout, assessed with the BAT-12, shows convergent 
validity with burnout as assessed with the MBI. 

H3: Burnout, assessed with the BAT-12, shows acceptable 
measurement invariance based on:

	 (a) gender
	 (b) ethnicity.

H4: Burnout is a mediator in the relationship between job 
demands (work overload) and turnover intention in the health 
impairment process of the specified JD-R model. 

H5: Burnout is a mediator in the relationship between job 
resources and turnover intention in the JD-R model. 

Therefore, the general objective of this study was to 
investigate the construct validity of the BAT-12, to test 
measurement invariance and to gauge BAT-assessed 
burnout’s performance within mediation model based on 
the dual process of JD-R theory. 

Methods
Study design and participants
The data for this study formed part of the BAT project and 
were collected at one point in time, indicating a cross-
sectional design. Cross-sectional designs are suitable for 
studies that seek to establish the psychometric properties and 
correlational relationships between variables. The data were 

collected using a purposive sampling strategy, that is, 
participants had to be South African employees at least 18 
years of age.

Participants
Participants were recruited via social media and could 
voluntarily participate according to their own volition. The 
sample comprised 660 employees working in South Africa. 
The minority of the participants were men (n = 277; 42%) and 
the average age of the participants was 38 years, with a 
standard deviation of 10.60 years. Regarding ethnicity, most 
of the sample participants were African employees (39%), 
followed by white employees (29.70%), coloured1 employees 
(12.90%) and Indian employees (4.42%).

Measuring instruments
Burnout was measured with the short form BAT-12 (Schaufeli, 
De Witte, & Desart, 2020). The scale comprises 12 items 
measuring the four components of BAT-defined burnout 
with three items for each of the components (exhaustion, 
mental distance, cognitive impairment and emotional 
impairment). The items of the BAT-12 are provided in Table 1. 
Maslach Burnout Inventory-assessed burnout was measured 
using the 16-item version of the Maslach Burnout Inventory-
General Survey (MBI-GS): emotional exhaustion, cynicism 
and professional efficacy (Schaufeli, Leiter, Maslach, & 
Jackson, 1996). The job demands and job resources used in 
this study were measured with scales from the job demands-
resources scale (JDRS) that was validated by Rothmann, 
Mostert and Strydom (2006). Specifically, the following 
dimensions were used and rated on a four-point Likert scale, 
ranging from Never to Always: work overload (six items; e.g. ‘I 
have too much work to do’), autonomy (three items; e.g. ‘Do 
you have influence in planning your work activities?’), 
colleague support (three items; e.g. ‘Can you count on your 
colleagues when you come across difficulties in your work?’), 
supervisor support (three items; e.g. ‘Can you count on your 
direct supervisor when you come across difficulties in your 
work?’) and role clarity (four items; e.g. ‘Do you know exactly 
what other people expect of you in your work?’). Work 
engagement was measured with the three-item ultra-short 
version of the UWES-3 (e.g. ‘At work, I feel bursting with 
energy’) (Schaufeli, Shimazu, Hakanen, Salanova, & De 
Witte, 2019). Lastly, turnover intention was measured with a 
three-item scale (e.g. ‘I am actively looking for other jobs’) 
(Sjöberg & Sverke, 2000).

Data analysis
The software program Mplus 8.6 (Muthén & Muthén, 2021) 
was used to model the data. It is important to note that the 
items were considered to be ordered categorical in nature 
and not purely continuous. Therefore, the mean- and 
variance-adjusted weighted least squares (WLSMV) 

1.All descriptions in this section are used in line with the terminology of the 
Employment Equity Act, 55 of 1998 for designated and non-designated groups. 
‘Coloured’ is an official term in South Africa and indicates citizens of mixed ethnic 
origins. No offense is intended.
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estimation method was used, as this estimator is also robust 
against non-normality of data (Li, 2016). Specifically, 
confirmatory factor analysis (CFA) was implemented by 
specifying a second-order model – in line with the 
assumption that the BAT should also be able to model 
burnout to be a syndrome indicated by its four first-order 
components. In terms of fit statistics, the comparative fit 
index (CFI) and Tucker–Lewis index (TLI) were considered 
and these values need to be above 0.90 (Van de Schoot, 
Lugtig, & Hox, 2012). In addition, the root mean squared 
error of approximation (RMSEA) and standardised root 
mean residual (SRMR) were also considered, and these 
values should ideally be below 0.08. However, recent 
research has shown that SRMR performs better compared 
with RMSEA when data are estimated as ordered categorical 
in nature (see Shi, Maydeu-Olivares, & Rosseel, 2020). Factor 
loadings were considered acceptable at approximately 0.50 
and effect sizes for correlation coefficients were small (0.10+), 
medium (0.30+) and large (0.50+). For support of discriminant 
validity correlation coefficients had to be below the guideline 
of 0.85 in all correlational relationships between the variables 
(Brown, 2015). 

To test the equivalence of the BAT-12 across gender 
and  ethnicity, measurement invariance analyses were 
implemented with WLSMV and theta parameterisation 
(Millsap & Yun-Tein, 2004). As the data were specified as 
categorical (considering category thresholds and not only 
intercepts) and the BAT-12 was modelled as a second-order 
factor, the analyses were also somewhat more complex 
when compared with normal measurement invariance with 
maximum likelihood and continuous data. A series of 
models had to be tested for both gender and ethnicity in line 
with the approach taken in De Beer et al. (2020) when the 
BAT-23 was tested for invariance in a sample of six European 
countries and Japan (see Table 3 for the model descriptions). 
As there is no agreement in the literature as to whether 
loading or threshold invariance should be tested first, this 
step was combined (see De Beer et al., 2020, for a complete 
overview). Moreover, as guidelines for delta (Δ) changes in 
CFI and RMSEA for second-order models with categorical 
data have not been formally established, we used a change 
in CFI of no larger than 0.008 and RMSEA of 0.060 for the 
first-order models to not be significantly worse-fitting (cf. 
De Beer et al., 2020). But we used the conventional criteria 
of changes no larger than 0.010 for CFI and 0.015 for RMSEA 
between the second-order models as these included 
intercept parameters (Rudnev, Lytkina, Davidov, Schmidt, 
& Zick, 2018). If these aforementioned criteria were met 
between the models, the BAT-12 could be considered 
invariant across gender and ethnicity in the sample, 
allowing for fair comparison between groups if required.

To test the criterion validity of the BAT-12, a classical dual 
process model based on JD-R theory was specified as a 
mediation model – see Figure 1. In this mediation model, the 
focus was on the significance, size and direction of the 

standardised beta coefficients. The bootstrapping option was 
also enabled to resample 50 000 times from the data to obtain 
95% confidence intervals (CIs) for the indirect effects in the 
model. For a meaningful indirect effect to exist, the guideline 
is that the 95% CI for that parameter should not include the 
value zero, that is, the parameter should not change sign 
from negative to positive or vice versa.

Ethical considerations
Ethical clearance to conduct the study was obtained from the 
Economic and Management Sciences Research Ethics 
Committee of the North-West University (NWU-00558-
17-A4). The participants followed a process of informed 
consent that explained the purpose of the study and that all 
data would be handled in a confidential manner. Every 
person had to agree to participate in the study before they 
could continue with answering any of the questions in the 
survey. As the project was advertised online, the possibility 
of repercussions for any person who did not wish to 
participate in the study is almost impossible as these 
participants cannot be identified.

Results
Modelling the Burnout Assessment Tool-12 as a 
second-order model
The CFA modelling of the BAT as a second-order factor 
indicated by four first-order factors (exhaustion, mental 
distance, cognitive impairment and emotional impairment) 
resulted in a good fit to the data: χ2 = 541.33; df = 50; CFI = 
0.95; TLI = 0.93; RMSEA = 0.12; and SRMR = 0.06. All the fit 
statistics except the RMSEA were satisfactory, but as 
mentioned it has been shown that RMSEA is biased when 
ordered categorical data are used in estimation procedures. 
We therefore deferred to the SRMR which has shown to be 
more accurate under these conditions (Shi et al., 2020). This 
second-order model was compared to a strictly 
unidimensional (one-factor) model that was clearly shown 
to  be inferior: χ2 = 1330.31; df = 54; CFI = 0.86; TLI = 0.82; 
RMSEA = 0.19; and SRMR = 0.08. Table 1 presents factor 
loading values, standard errors and the associated statistical 
significance values for the second-order model.

As shown in Table 1, all factor loadings were significant;  
p < 0.001 for all items. The values of the loadings were all the 
given guideline of 0.50 (Hair, Black, Babin, & Anderson, 2010) 
and a majority above 0.70, except for mental distance item 2 
which had a loading of 0.47. However, given that this was only 
a 0.03 difference from the guideline, we decided to keep the 
item, as it was well above the conventional 0.30 criterion, and 
a factor with two items would not be identified and disqualify 
the measure from cross-country comparison in future studies.

As shown in Table 2, all components of the BAT-12 showed 
acceptable omega reliability estimates (ω > 0.70). Furthermore, 
the AVE as indicator of convergent validity was also satisfied, 
except for mental distance which was just below the 0.50 cut-
off. However, one must be pragmatic in considering cut-off 
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values, and mental distance still showed discriminant 
validity in all of its correlations with the other BAT variables. 
Indeed, discriminant validity was evident for all correlational 
relationships as the AVEs for all factors were greater than the 
shared variances (squared correlations) between them – 

indicating that the components of the BAT-12 can be 
distinguished from one another in line with a ‘syndrome’ (i.e. 
a set of underlying symptoms that refer to an underlying 
common condition). Furthermore, all correlations between the 
BAT components showed a large effect size (r ≥ 0.63).

Therefore, based on the given evidence, H1 was supported 
because BAT-12-assessed burnout can be modelled as a 
second-order model indicated by four first-order factors, 
namely, exhaustion, mental distance, cognitive impairment 
and emotional impairment.

Convergent validity of burnout measured by the 
Burnout Assessment Tool-12 and the Maslach 
Burnout Inventory
To test H2, a CFA model was specified with the BAT as a 
second-order burnout factor (indicated by exhaustion, mental 
distance, cognitive impairment and emotional impairment) 
and the Maslach Burnout Inventory (MBI) as a two-factor 
model: burnout (indicated by its exhaustion and mental 
distance items as the core) and professional efficacy as a 
separate factor. This model showed an acceptable fit to the 
data: χ2 = 2668.09; df = 343; CFI = 0.92; TLI = 0.91; RMSEA = 
0.101; and SRMR  =  0.06. The correlation between BAT-
assessed burnout and the MBI-assessed burnout was 0.92, 
which indicates strong evidence for convergent validity 
(83.72% shared variance) – supporting H2. The correlations 
with professional efficacy showed medium effect sizes with 
both the MBI (r  =  –0.49) and the BAT (r = –0.45) assessed 
burnout. 

Second-order measurement invariance of the 
Burnout Assessment Tool-12 based on gender 
and ethnicity
The results of the measurement invariance models showed 
that the BAT-12 was invariant across gender and ethnicity 
–  see Table 3. Specifically, the changes (Δ) in CFA, RMSEA 

TABLE 1: Factor loadings from the confirmatory factor analysis model.
BAT-12 factor Item text λ SE

Exhaustion At work, I feel mentally exhausted 0.83 0.02
After a day at work, I find it hard to recover 
my energy

0.82 0.02

At work, I feel physically exhausted 0.88 0.01
Mental distance I struggle to find any enthusiasm for my work 0.96 0.03

I feel a strong aversion towards my job 0.47 0.03
I’m cynical about what my job means to 
others

0.56 0.03

Cognitive 
impairment

At work, I have trouble staying focused 0.67 0.03
When I’m working, I have trouble 
concentrating

0.69 0.03

I make mistakes in my work because I have 
my mind on other things

0.73 0.02

Emotional 
impairment

At work, I feel unable to control my emotions 0.86 0.02
I do not recognise myself in the way I react 
emotionally at work

0.87 0.02

At work, I may overreact unintentionally 0.77 0.02
Burnout Exhaustion 0.82 0.02

Mental distance 0.77 0.03
Cognitive impairment 0.86 0.02
Emotional impairment 0.84 0.02

Note: λ, standardised factor loading; all p < 0.001.
BAT, Burnout assessment tool; SE, standard error.

TABLE 2: Descriptive statistics, omega reliability, average variance extracted and 
correlation matrix with shared variances.
Factors M IQR ω AVE 1 2 3 4

1. Exhaustion 2.75 1.25 0.88 0.71 - 0.40 0.50 0.47
2. Mental distance 2.40 1.40 0.71 0.48 0.63 - 0.44 0.41
3. Cognitive impairment 2.00 1.20 0.86 0.68 0.71 0.66 - 0.52
4. Emotional impairment 2.00 1.00 0.87 0.70 0.69 0.64 0.72 -
5. Burnout† 2.28 0.89 0.89 0.68 0.82 0.77 0.86 0.84

Note: Correlations below the diagonal; shared variance above the diagonal; All correlations 
p < 0.001.
M, median; IQR, interquartile range; ω, omega reliability; AVE, average variance extracted.
†, Second-order burnout factor.

TABLE 3: Results of the second-order measurement invariance testing.
Group χ2 df CFI ΔCFI RMSEA ΔRMSEA SRMR ΔSRMR

Gender
M1: Configural 571.62 109 0.946 - 0.113 - 0.051 -
M2: Full scalar of first-order factors, configural 
MI of second-order factor

618.23 141 0.944 -0.002 0.101 -0.012 0.053 0.002

M3: Metric MI of second-order factor, given 
scalar MI of first-order factors 

630.08 144 0.943 -0.001 0.101 0.000 0.055 0.002

M4: Scalar MI of second-order factor, given 
scalar MI of the first-order factors

567.86 143 0.950 0.007 0.095 -0.006 0.054 -0.001

M5: Second-order intercepts are fixed to zero 
(true second-order scalar model)

564.86 146 0.951 0.001 0.093 -0.002 0.054 0.000

Ethnicity
M1: Configural 515.01 109 0.949 - 0.115 - 0.052 -
M2: Full scalar of first-order factors, configural 
MI of second-order factor

508.39 141 0.954 0.005 0.096 -0.019 0.054 0.002

M3: Metric MI of second-order factor, given 
scalar MI of first-order factors 

511.41 144 0.954 0.000 0.095 -0.001 0.056 0.002

M4: Scalar MI of second-order factor, given 
scalar MI of the first-order factors

524.27 143 0.952 -0.002 0.097 0.002 0.055 -0.001

M5: Second-order intercepts are fixed to zero 
(true second-order scalar model)

550.74 146 0.949 -0.003 0.099 0.002 0.056 0.001

M, model; df, degrees of freedom; Δ, delta (change in); MI, measurement invariance; CFI, comparative fit index; RMSEA, root mean squared error of approximation; SRMR, standardised root mean 
residual.
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and SRMR all met the criteria followed as described. 
Hypotheses 3a and 3b were therefore supported; the BAT-12 
measures fairly across these groups and levels of burnout can 
be directly compared if required.

Criterion-related validity of the Burnout 
Assessment Tool-12 in the Job Demands-
Resources model
The model specified for the criterion-related validity of 
burnout as assessed by the BAT-12 in the context of JD-R 
theory also showed a good fit to the data: χ2 = 2262.03; 
df  =  617; CFI = 0.93; TLI = 0.92; RMSEA = 0.06; and 
SRMR = 0.06. The omega reliabilities and the correlations for 
the model are provided in Table 4. As can be seen, all factors 
were reliable and the correlations were all in the expected 
directions.

As can be seen from Figure 1, the path coefficients (structural 
relationships) in the model were as expected. Work overload 
showed a positive path to burnout (β = 0.49), and burnout 

was positively related to turnover intention (β = 0.31). Job 
resources had a negative path to burnout (β = –0.58) and a 
positive path to work engagement (β = 0.63). Work 
engagement, in turn, had a negative path to turnover 
intention (β = –0.14). Lastly, work overload did not have a 
significant path to turnover intention (p = 0.15), but job 
resources showed a negative direct path to turnover intention 
(β = –0.28).

Bootstrapping revealed that there was a meaningful indirect 
effect from work overload to turnover intention through 
burnout (β = 0.15, 95% CI [0.05, 0.26]). Similarly, job resources 
had a negative indirect effect on turnover intention through 
burnout (β = –0.18, 95% CI [–0.30, –0.07]). These results 
supported H4 and H5. As an additional analysis, work 
engagement was also tested as a mediator in the relationship 
between job resources and turnover intention. The 95% CI 
crossed through zero by the closest possible margin (β = –0.09, 
95% CI [–0.18, 0.001]). But given this is a thousandth of a 
decimal threshold and considering the 90% CIs, there is 
tentative evidence for an effect (β = –0.09, 90% CI [–0.17, 
–0.01]) in line with the literature. 

Discussion
The purpose of this study was to investigate the validity and 
measurement invariance of the short form BAT-12 in the 
context of JD-R theory. The results of CFA showed that BAT-
12 can be modelled as a second-order factor indicated by four 
facets: exhaustion, mental distance, cognitive impairment 
and emotional impairment. These findings are consistent 
with theoretical expectations for the instrument based on 
Schaufeli, Desart, & De Witte (2020). Furthermore, there were 
no discriminant validity concerns between the components 
of the BAT-12. All in all, the BAT-12 showed robust construct 
validity, supporting H1.

BAT-12, Burnout Assessment Tool; UWES-3, Utrecht Work Engagement Scale-3.

FIGURE 1: The Job Demands-Resources model for the research study.

Exhaus�on

β = 0.49

p = 0.15 (n.s.)

β = 0.31

λ = 0.83 λ = 0.89 λ = 0.80 λ = 0.81

Work overload
Burnout 
(BAT-12)

 R2 = 65.40%

Turnover inten�on
 R2 = 43.70%

Work engagement 
(UWES-3)

 R2 = 39.00%
Job resources

r = -0.13 β = -0.58

β = 0.63

β = -0.28

β = -0.14

Mental distance Cogni�ve
 impairment

Emo�onal impairment

TABLE 4: Correlation matrix for the Job Demands–Resources model.
Factors 1 2 3 4 5 6 7 8 9

1. Overload (0.86) - - - - - - - -
2. Autonomy -0.07 (0.79) - - - - - - -
3. �Colleague 

support
-0.10 0.41 (0.90) - - - - - -

4. �Supervisor 
support

-0.11 0.48 0.63 (0.92) - - - - -

5. Role clarity -0.11 0.46 0.60 0.71 (0.83) - - - -
6. Job resources† -0.13 0.56 0.73 0.87 0.82 (0.84) - - -
7. Turnover 0.32 -0.32 -0.42 -0.50 -0.47 -0.58 (0.92) - -
8. BAT 0.57 -0.36 -0.47 -0.56 -0.53 -0.64 0.60 (0.90) -
9. UWES -0.08‡ 0.35 0.46 0.54 0.51 0.63 -0.44 -0.40 (0.75)

Note: Omega reliability on the diagonal in brackets; †, second–order job resources; All 
correlations p < 0.01 except for ‡ not significant; factor; Turnover, turnover intention; BAT, 
second–order burnout risk; UWES, work engagement.
BAT, Burnout Assessment Tool; UWES, Utrecht Work Engagement Scale.
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The BAT-12 also showed convergent validity with the MBI – 
modelled with its core items of emotional exhaustion and 
cynicism – indicating a similar concept being measured, 
supporting H2. Although this overlap is substantial, it is 
important to consider that the BAT was developed not only 
inductively but also deductively and explicitly includes the 
component of executive functioning that may be impaired: 
cognitive impairment (see Deligkaris, Panagopoulou, 
Montgomery, & Masoura, 2014; Demerouti, Bakker, Peeters, 
& Breevaart, 2021) and emotional impairment that is not 
present within the MBI.

Furthermore, H3a and H3b were also supported as the BAT-12 
was found to be invariant for both gender and ethnicity. This 
result is in line with the measurement invariance tests 
conducted for the BAT-23 within the South African context 
that showed strong measurement invariance for gender and 
ethnicity (De Beer et al., 2022) and other invariance tests that 
have shown the cross-cultural validity of the BAT (e.g. De 
Beer et al., 2020). Consequently, the BAT-12 can be used to 
compare scores fairly between groups or persons if such 
comparisons are needed.

Finally, considering H4–H5, the proposed JD-R model showed 
a good fit to the data and the indirect effects were generally as 
expected. There were indirect effects from job demands (work 
overload) and job resources through BAT-12 burnout to 
turnover intention. Specifically, job demands had a positive 
effect and job resources had a negative effect – indicating the 
importance of optimal resources. Therefore, strong evidence 
for the health impairment process was present. Contrastingly, 
even though the direct effects in the proposed regression chain 
were significant for the motivational process, the indirect 
effect from job resources to turnover intention through the 
ultra-short work engagement construct was only marginally 
meaningful. Considering the literature, the 90% CIs and the 
very small violation of the guideline (one thousandths of a 
decimal) this is considered an artefact in this sample and 
future studies will likely find different. In general, the results 
are in line with previous studies on the JD-R model in South 
Africa (e.g. De Beer, Rothmann, & Pienaar, 2012).

In summary, BAT-12 was shown to have robust psychometric 
properties and the instrument can be used in a valid way to 
measure employees’ burnout levels.

Limitations and recommendations for future 
research
This study is not without limitations. Firstly, this study used 
a cross-sectional design – hence it was not possible to 
investigate the test–retest reliability of the BAT-12, even 
though adequate omega reliability coefficients were 
presented. Future studies should therefore consider a 
longitudinal design to investigate test–retest reliability and 
establish causal ordering in the nomological network. 
Secondly, the sample was non-probability and therefore 
cannot be completely representative of the South African 
working population. Therefore, generalisation is cautioned, 

even though the results are in line with the available literature 
in other contexts. Lastly, this study did not include a measure 
of depression. The debate about the overlap of burnout and 
depression is current in the literature (e.g. Bianchi et al., 2021; 
Meier & Kim, 2021) and the BAT should also be investigated 
in this context. Future studies should therefore consider 
including measures of depression and using techniques such 
as latent profile analyses and bifactor exploratory structural 
equation modelling analyses to attempt to disentangle the 
overlap of the BAT with depression scales (see Morin, Arens, 
& Marsh, 2016). Another avenue is to identify a group with 
serious burnout problems and use receiver operating 
characteristic (ROC) analysis to establish cut-off values that 
can be used for screening to identify (potential) burnout 
cases. For other future research direction considerations, we 
referred to Demerouti et al. (2021).

Conclusion
The results of this study indicate that the BAT-12 is a robust 
tool to measure the burnout risk of employees within an 
organisational context. More specifically, the BAT-12 can be 
used to measure individual levels of burnout, as well as 
group-level burnout within a company as part of a 
psychosocial risk analysis. The BAT-assessed burnout also 
performs well within a JD-R framework to explain the 
process of health impairment in employees. However, it must 
be emphasised that at present the BAT does not categorise 
someone as burned out or not burned out and only assesses 
burnout risk (level), which if problematic should refer the 
employee to the necessary employee assistance programme 
or relevant health professional for a clinical interview. 
Therefore, prevalence estimates are discouraged.

An online application for South African employees to screen 
their personal burnout risk level against the current norms of 
the BAT project data set is freely accessible at https://
theburnout.app/?mod=bat12sa. We are optimistic that this 
validation study and the online application will assist South 
African organisations and their employees to prevent 
burnout and facilitate occupational well-being.
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