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Abstract

Background Burnout is an increasing public health concern. Its prevalence has extended across diverse professions
globally, posing significant challenges to individuals, organizations, and society. This phenomenon has undermined
employee well-being, productivity, and organizational effectiveness, making it a critical concern in contemporary
work environments. The present study aimed to examine the adaptation and assess the validity of the Persian version
of the Burnout Assessment Tool (BAT).

Methods The adaptation process included the translation and back-translation of the BAT. Data were collected

on a sample of 580 teachers using the convenience sampling. The BAT-Persian and Utrecht Work Engagement Scale
were administered to collect the data. The reliability, factorial structure of the BAT-C and BAT-S, and the convergent
and discriminant validity of BAT-C and work engagement were explored.

Results Confirmatory factor analysis supported a four-factor structure for the core dimensions (BAT-C; exhaus-

tion, mental distance, emotional impairment, cognitive impairment), and a two-factor structure for the secondary
dimensions (BAT-S; psychological distress, psychosomatic complaints). In the second-order model, the item load-

ings on the four factors of BAT-C ranged from 0.35 to 0.85, and on two factors of BAT-S ranged from 0.63 to 0.89. The
Persian versions of the BAT-C and BAT-S showed good internal consistency (respectively, a=0.95 and 0.90). Additional
evidence supports the convergent and discriminant validity of the BAT-GR. the BAT-C and its scales were negatively
correlated with work engagement and dimensions (i.e., vigor, dedication, and absorption). Moreover, the BAT-S and its
scales negatively correlated with work engagement and dimensions.

Conclusions This study provided evidence that the Iranian version of BAT represents a reliable and valid tool

for measuring burnout in the work context. A reliable and valid tool for assessing burnout in the Iranian workplace
enables early detection of employee distress, allowing for timely intervention and support. This means that identifying
the signs and symptoms of burnout in the early stages can prevent more severe consequences such as absenteeism,
reduced productivity, or turnover.
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their mental and physical health [2, 3]. One consequence
of enduring mental pressure and chronic work stress is
burnout. Burnout is prevalent in today’s fast-paced and
demanding work environments, affecting individuals
across various professions and industries [4]. It has been
estimated that a wide range of US teachers (between 5
and 20%) exhibit burnout [5]. Some studies have reported
the prevalence of burnout among Iranian teachers. In
one study 3.3% and 5.2% of teachers had emotional
exhaustion (EE) scores of 26—29 and > 30, respectively. In
terms of depersonalization (DP), 29.1%, 62.1%, and 8.8%
obtained <6, 7-14, and > 15 scores on MBI, respectively.
also, 97.3% and 2.7% of teachers had a personal accom-
plishment (PA) score of<36 and 37-43, respectively
[6]. In another study, 24% of participants reported high
levels of burnout [7]. The World Health Organization
includes the following definition of burnout in its Inter-
national Classification of Diseases-11 document: “Burn-
out is a syndrome resulting from chronic workplace
stress that has not been successfully managed. Burnout
has been conceptualized as a combination of inability
and unwillingness to expend the necessary effort at work
to complete work properly. In this context, inability and
unwillingness are two inseparable components [8, 9]. It is
also characterized by exhaustion, cynicism, and reduced
professional efficacy, which can harm the individual’s
well-being and performance at work [10, 11]. Recogniz-
ing the importance of addressing burnout and its impact,
researchers and practitioners have developed various
tools and assessments to measure and evaluate burnout
levels. There are many tools for measuring and evaluat-
ing burnout. Maslach Burnout Inventory (MBI) [12],
Copenhagen Burnout Inventory [13], Burnout clinical
subtypes questionnaire [14], and Shirom—melamed burn-
out questionnaire [15] are the most common Burnout
measurement tools [16]. MBI has been the most widely
used and reliable tool to measure burnout, but it also has
weaknesses [16—18]. The first concern about burnout
assessment by MBI is that the syndrome is undiagnosable
(Bianchi et al.,, 2021). The practical applicability of the
MBI for individual burnout assessment is poor. The main
issue is that the MBI does not produce a single burnout
score that can distinguish between burned-out and non-
burned-out cases. The MBI manual explicitly states that
each respondent’s scale scores should be calculated and
interpreted separately, and responses should not be com-
bined into a single “burnout” score. For practitioners to
diagnose burnout effectively, a self-report questionnaire
is essential. However, the MBI cannot fulfill this role as
it was developed as a multi-dimensional research instru-
ment rather than an individual assessment tool [18]. Sec-
ond, the relationship between the burnout construct and
its measurement by the MBI is unclear. The MBI defines
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burnout as a combination of exhaustion, cynicism, and
inefficacy, but recommends assessing these components
separately. This contradicts the formal definition of burn-
out and results in the MBI measuring three separate enti-
ties instead of burnout as a unified construct. On a related
note, if exhaustion, cynicism, and inefficacy do not reflect
a unified phenomenon, the reason for considering these
three entities “the essential elements of burnout” ( [19],
p. 1) is incomprehensible [20]. Third, measures of burn-
out often overlook key signs of job-related distress, such
as work-related suicidal thoughts, which are significant
predictors of suicide [18, 20]. This narrow focus has been
criticized for decades. Additionally, burnout is linked to
cognitive deficits [18, 21] and symptoms like irritability,
sleep problems, and tension headaches, leading some to
view burnout as a work-related form of neurasthenia [18,
22]. There is also an ongoing debate about whether burn-
out is a distinct condition or a form of depression, with
evidence showing that symptoms of burnout and depres-
sion frequently co-occur [20, 23]. Moreover, the inclusion
of reduced professional efficacy as a core aspect of burn-
out is questioned [24].Fourth, despite the MBI’s role in
legitimizing the burnout construct and establishing the
concept of “burnout syndrome,” its foundations are weak.
The MBI was developed through rudimentary explora-
tory studies, disconnected from existing stress-related lit-
erature, and prone to researcher bias [20]. The creation of
the MBI’s items involved unclear and arbitrary decisions,
leading to skepticism about the scientific validity of the
burnout construct (see [25] p.188). Additionally, the MBI
has technical and psychometric issues, including extreme
item wording and the artifact introduced by reversing
positively worded items. Its Accomplishment and Deper-
sonalization subscales show low reliability for important
decisions like diagnosing burnout [26]. Additionally, the
factorial validity is questionable, with studies suggesting
emotional exhaustion and cynicism form a common fac-
tor, while professional efficacy is separate [20].
Considering these weaknesses of MBI, Schaufeli et al.
[18] created a new burnout assessment tool (BAT). BAT
is a new self-report questionnaire to measure burnout.
The BAT consists of 33 items and measures the core
dimensions (BAT-C) of burnout as well as the second-
ary dimensions (BAT-S). The BAT-C assesses the four
core dimensions: (1) exhaustion (severe loss of energy,
both physical as well as mental), (2) cognitive impair-
ment (reduced functional capacity to adequately regulate
one’s emotional processes), (3) emotional impairment
(reduced functional capacity to adequately regulate one’s
cognitive processes), and (4) mental distance (mental
withdrawal and psychological detachment from the job).
In addition, the BAT includes a secondary symptom scale
with two factors: psychological complaints (e.g., sleep
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problems, tension, and worry) and psychosomatic com-
plaints (e.g., headache, chest and muscle pain) [16, 18].
BAT considers burnout a second-order factor that func-
tions as a syndrome, meaning that all four components
are interconnected and belong to a higher-order con-
struct, burnout [18, 27]. The invariance of the BAT meas-
ure is tested across seven samples of offending countries
and BAT is shown to be consistent across countries for
meaningful comparisons of burnout scores [28]. BAT has
been translated and validated in several languages so far
[17, 27, 29, 30] However, there is a lack of validated burn-
out assessment tools specifically designed for Persian-
speaking populations. This gap in the literature highlights
the need for a culturally sensitive and linguistically
appropriate burnout assessment tool that can accurately
measure burnout levels in Persian-speaking individuals.
Cross-cultural validation of burnout assessment tools is
essential for ensuring that individuals from diverse cul-
tural and linguistic backgrounds are accurately identified
and supported in managing burnout [31]. Consequently,
this study aimed to validate the Persian version of BAT
among a sample of Iranian teachers.

From the past until now, researchers in Iran have used
the Maslach Burnout Inventory (MBI) for studying job
burnout. However, there is no tool available that can
accurately determine job burnout without the short-
comings of the MBI. Additionally, systematic reviews
published in Iran, which investigate the prevalence of
burnout, have not been able to establish a consistent cut-
off point used by different studies to distinguish between
burnout and non-burnout individuals (See [32-34](.
Overall, the Persian validation of the Burnout Assess-
ment Tool (BAT) represents an important contribution
to the field of burnout research and practice. By provid-
ing a culturally sensitive and linguistically appropriate
tool for measuring burnout levels in Persian-speaking
populations, this validation study offers a valuable
resource for researchers, practitioners, and organizations
seeking to address burnout and promote well-being in
the workplace.

Methods

Participants

We collected 580 responses through research question-
naires utilizing non-probability sampling. The average
age of the respondents was 38.86 years (with a stand-
ard deviation of 9.30), spanning from 19 to 65 years old.
Table 1 provides a summary of the demographic data.

Procedure

Data collection

This research received ethical approval from the
Research Ethics Committees of the University of Isfahan

Page 3 of 14
Table 1 Sample demographic information
n %
Gender
Male 496 85.5
Female 84 14.5
Length of employment (years of teaching experience)
Less than 10 years 243 419
11-20 183 316
21-30 154 26.6
Education
Diploma 6 1
Associate degree 13 2.2
Bachelor 336 579
Masters 211 364
Ph.D 14 24
Type of school
Private School 113 19.5
Magnet schools 10 1.7
State school 436 752
Gifted school 21 36
Employment status
Official 333 574
Contractual 247 426
N=580

(IR.ULREC.1402.071). It employed a cross-sectional sur-
vey design, gathering data online through a questionnaire
hosted on www.porsline.ir. The questionnaire link was
disseminated through teachers’ social networks across
29 provinces of Iran from October 4, 2023, to February 4,
2024. Participation was voluntary, and confidentiality was
assured for all respondents. Before participation, indi-
viduals provided informed consent and were informed of
their right to withdraw at any point. To collect maximum
data, we re-uploaded the questionnaire link in teachers’
social network groups at the beginning and middle of
each day. In addition, as an incentive, we have announced
that if someone wants to know about the burnout score
and other variables under investigation, they can regis-
ter an email address. Also, in some cases, we asked our
friends to remind their teacher colleagues about complet-
ing the questionnaires. 608 participants completed the
research scales, with 28 incomplete or ineligible ques-
tionnaires excluded from the analysis, yielding a response
rate of 95.39%. We used the following criteria to deter-
mine the inclusion or exclusion of incomplete or ineligi-
ble questionnaires from the analysis:

— Questionnaires with a high proportion of missing
responses (e.g., more than 10% of items unanswered)
were excluded to avoid bias and ensure data integ-
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rity. For questionnaires with minor missing data,
statistical methods such as imputation were used if
the missing data was random and did not exceed the
threshold.

— Questionnaires with responses that were inconsist-
ent or contradictory (e.g., answering “Strongly Agree”
to both positively and negatively worded items that
should logically be inversely related) were excluded.

— Responses that showed suspicious patterns, such as
answering all questions with the same option (e.g.,
selecting “Neutral” for all items) or extremely rapid
completion times that suggested lack of attention,
were excluded. If multiple submissions from the same
respondent were detected, only one (usually the most
complete and earliest submission) was included, and
duplicates were excluded.

Furthermore, For questionnaires with minor missing
data, statistical methods such as imputation were used
if the missing data was random and did not exceed the
threshold. By applying these criteria, the integrity and
reliability of the data were maintained, ensuring that
the analysis was based on high-quality and relevant
responses.

Translation and back-translation
To translate BAT-C and BAT-S from English to Persian
(or Farsi) language, the researchers adhered to standard
guidelines for the phases of the translation and back-
translation process, as outlined by Sousa and Rojja-
nasrirat [35]. Also, we used the GESIS guideline [36] to
document the translation, which is available in the Excel
file (in the supplementary material).

To translate the Burnout Assessment Tool (BAT) from
English to Persian, we followed a systematic approach
involving the following steps:

Initial Translation: Initially, two researchers, both
with a minimum of 5 years of experience as academ-
ics or organizational psychologists, one of whom
is the author of the current paper, and proficient in
both Persian and English languages (with Persian as
their mother tongue), reviewed the initial translation
of the scale into Persian.

Translation Reconciliation: The two independent
translations were compared and reconciled to create
a single version. The degree of agreement between
them was calculated using the Kappa coefficient.
Also, any discrepancies between the translations
were resolved through discussion.

Back-Translation: The reconciled Persian version was
back-translated into English by two different trans-
lators unaware of the initial translation process, and
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again, the degree of agreement between their transla-
tions was assessed. The results indicated a high level
of agreement between the raters in both the trans-
lation and back-translation phases, confirming the
accuracy of the translation.

Comparison with the Original Version: The back-
translated version was compared with the original
English version to check for accuracy and consist-
ency in meaning. Any semantic differences were
identified and corrected.

Final Approval: The final Persian version was
reviewed and approved by twenty teachers who were
enlisted to complete the Persian version of the BAT
scale. They were asked to report any doubts, ques-
tions, or misunderstandings regarding the clarity of
instructions, response format, and sentence struc-
ture. The finalized Persianized questionnaire is pro-
vided in Tables 2 and 3.

During the translation and adaptation process, several
cultural and linguistic nuances were addressed, for exam-
ple, certain terms and concepts that might be unclear
or interpreted differently in Persian culture were trans-
lated in a way that preserved the original meaning and
emotional tone. also, efforts were made to ensure that
the linguistic style of the questionnaire was familiar and
understandable to Persian-speaking respondents, with-
out altering the core content of the questions. Any poten-
tially sensitive content that could be perceived differently
in Persian culture was carefully modified.

Measures of interest
All measures were used in their adapted version to Ira-
nian contexts.

Burnout

Burnout was measured using the Burnout Assessment
Tool (BAT), developed by Schaufeli, De Witte and Desart
[37]. The BAT-C, consisting of 23 items, measures four
core symptoms of burnout: exhaustion (8 items, e.g.,
“After a day at work, I find it hard to recover my energy”),
mental distance (5 items, e.g., “I feel a strong aversion
toward my job”), cognitive impairment (5 items, e.g., “At
work I struggle to think clearly”), and emotional impair-
ment (5 items, e.g., “I do not recognize myself in the way I
react emotionally at work”). Additionally, 10 items (BAT-
S) assess secondary symptoms: psychological complaints
(5 items, e.g., “I tend to worry”) and psychosomatic com-
plaints (5 items, e.g., “I suffer from headaches”). All items
were rated on a five-point Likert scale ranging from 1
(never) to 5 (always). Responses were summed and aver-
aged for each subscale. The BAT was translated from
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Table 2 Persian version of Burnout Assessment Tool—Core Symptoms (BAT-C)

items
’;, .
1 At work, | feel mentally exhausted
ol diud adiay L Blal 51 A e el IS A8
2 Everything | do at work requires a great deal of effort
S Ciea (530 s 5 Al (Sllad a aladl (6l gl e YIS 4SS
3 After a day at work, | find it hard to recover my energy
ol 83l 1 558 (R0 e S Ssoeh ) o
4 At work, | feel physically exhausted
QPP PR SWEQER I PSR~ BN I PR TR L 1Y
5 When | get up in the morning, | lack the energy to start a new day at work
el S Sy ehip g 08 (5 0 (S 55 dpsd (o Dl QA Sl maa B
6 I want to be active at work, but somehow | am unable to manage
ol i o e ) oo 534 Lal adlly Jlad IS s 0l A (o s
7 When | exert myself at work, | quickly get tired
o (oa Al i Ju s (@S (e Cigea IS pu ) jarg prides (B
8 At the end of my working day, | feel mentally exhausted and drained
S EW ENTRRR N PR SWEQER WEUREIT. PURIE .S - U I VP L PR TR Wy P Rg
sadalali
9 I struggle to find any enthusiasm for my work
OB 35 5315 S IS 558 a8 (830 LA aly
10 At work, | do not think much about what | am doing and | function on autopilot
A e S S 5 e G e dy Jilin 5 i S S 4y L S alal K
11 | feel a strong aversion towards my job
a0l IS 4 sl (5328 (5 ) j sl
12 | feel indifferent about my job
i Dl oy S aladl 4 o
13 I'm cynical about what my work means to others
a1 g 2 ) il AR As (e SIS 250 3 ) B ASHl 4 s
14 At work, | have trouble staying focused
eJ‘JM‘}S)‘SLi&LS‘)% [BLYLNY
15 At work | struggle to think clearly
25 e J8 aind 8GN IS oK
16 I'm forgetful and distracted at work
ool oo JSEgal i 5358 (o0 Dl a IS K
17 When I'm working, | have trouble concentrating
by 4l 38 pai 5 B ) g oad ol JS s ja B
18 I make mistakes in my work because | have my mind on other things

ol 83 gla un 58 3 a3 (¢ ga € sl o IS )
il (S

19 At work, | feel unable to control my emotions
e ald e J S 4y B2 e Glisa) IS e
20 I do not recognize myself in the way | react emotionally at work
atugi a3 s N AS il 3l il o) e sla GES)5 S K
21 During my work | become irritable when things don't go my way
psd oo 8t Lial U a3 ) oad iy W1 5A e a8 ) ghifla IS 85 S la
22 | get upset or sad at work without knowing why
1 il A%l (5 a8 o (et Ly il S5 IS
23 At work | may overreact unintentionally

A3 o (LB HIS) 5 o 3uim e 4y Caanad a1 i cpbl 53 4SS (5 IS a5

The full BAT-C form (including the instructions to respondents) is available in Persian in the electronic supplementary material, together with how-to score items of
the BAT
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Table 3 Persian version of Burnout Assessment Tool — Secondary
Symptoms (BAT-S)

Items

Al ) LSS

1 I have trouble falling or staying asleep
L\u\d&ﬁmﬁ:\)g (A Aalal b 38y il A 4y

2 | tend to worry
a1 IR o s Alser
3 feel tense and stressed
el Gl 5 A (b
4 | feel anxious and/or suffer from panic attacks
st ea 2l (s f e b/ 54 el jlasal Gulies)
5 Noise and crowds disturb me
29 ge a3 ey (o2 L gl 5 5
il s
6 | suffer from palpitations or chest pain
Al Al 4 0 j0 by 8 s
7 | suffer fropw stomach and/or intestinal complaints
ald o)) 8 DS 5 020 i)
8 I suffer from headaches
eJla 23y
9 | suffer from muscle pain, for example in the neck,

shoulder, or back )
ald 500 K ady a5 o lia seatiaa o Blae glas

10 | often get sick
G Q58 alla a3 5l il

The full BAT-S form (including the instructions to respondents) is available in
Persian in the electronic supplementary material, together with how-to score
items of the BAT

English to Persian using a back-translation procedure
(see Translation and Back-Translation section).

Schaufeli, Desart and De Witte [18] have investigated
the construct validity of BAT using exploratory factor
analysis and confirmatory factor analysis. they reported
that the four-factor structure for the core dimensions is
best represented by one general burnout factor. in addi-
tion, their results demonstrated that a two-factor struc-
ture was found for the secondary dimensions. In their
study, the convergent validity and discriminant valid-
ity with other burnout measures—including the MBI
and OLBI—were demonstrated, as well as discriminant
validity with other well-being constructs, such as work
engagement and workaholism. Also, they reported that
overall, the internal consistencies of the BAT-C and its
four subscales were well above 0.70, above 0.81 for the
BAT-S, and 0.95 for the total BAT-C.

Work engagement

To evaluate work engagement, we utilized the Persian
version of the 9-item Utrecht Work Engagement Scale
(UWES-9) developed by Hajloo [38]. Work engagement
encompasses three key components: vigor (3 items, e.g.,
“At my work, I feel bursting with energy”), dedication
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(3 items, e.g., “I am enthusiastic about my job”), and
absorption (3 items, e.g., “I feel happy when I am working
intensely”). Participants rated the items of the UWES-9
on a scale ranging from 0 (never) to 6 (always).

Hajloo [20] determined the psychometric proper-
ties of the short form of the Utrecht Work Engagement
Scale (UWES-9) in a part of Iranian society. Their results
showed that the three dimensions of energy, dedication,
and absorption in the UWES-9 have internal consist-
ency based on Cronbach’s alpha coefficient. To determine
convergent and divergent validity, they used the Maslach
Burnout Inventory (MBI) [12] and the Job Satisfaction
Scale [39]. They reported that the content, convergent,
and divergent validity of the UWES-9 are favorable. Their
results from exploratory and confirmatory factor analy-
ses showed that, in the Iranian version of the UWES-9, as
in the original form, the three related but distinct dimen-
sions of energy, dedication, and absorption are present.

Strategy of analysis

Preliminary analysis

The authors initially conducted an item analysis using
SPSS 27 [40] to examine the psychometric properties of
the items, including mean, standard deviation, skewness,
and kurtosis. They utilized these analyses to ensure the
robustness of the data. In interpreting the values of skew-
ness and kurtosis, the authors considered values of |1|
(e.g., [40]), |2| (e.g., [41]), and |3| (e.g., [42]) as optimal.
Additionally, they referenced the literature [43], which
suggests a maximum acceptable cut-off of |7| for kurtosis
in samples larger than 300 subjects [44].

Construct validity
To check construct validity, we checked factorial validity
and the relationship between BAT and work engagement.

Factorial validity
Following recommendations for measures development
[42], the authors conducted Confirmatory Factor Analy-
sis (CFA) to assess the factorial validity of the BAT. CFA
is a psychometric assessment technique utilized when the
factor structure of a measure has been previously evalu-
ated, and researchers aim to test the number of factors,
their relationships, and the loadings of indicators on a
different sample [45]. The comparison between the actual
covariance matrix and the reproduced covariance matrix
of the a priori hypothesized structural model is used to
evaluate the goodness of fit of the indices [44]. This ana-
lytical strategy was implemented as part of a multistage
approach.

Following Schaufeli, Desart and De Witte [18], we used
8 models to assess BAT-C AND BAT-S fully. For the core
symptoms of the BAT-C, three models were assessed.
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The first model (Model 1) was a one-factor model, where
all items were loaded onto a single general burnout fac-
tor. The second model (Model 2) was a 4-factor corre-
lated model, assuming four distinct yet correlated factors:
exhaustion, mental distance, and impaired emotional
and cognitive control. As burnout is conceptualized as
a syndrome comprising a cluster of interrelated symp-
toms reflecting an underlying psychological condition,
a second-order model was also tested (Model 3). This
hierarchical model posited four distinct factors serving
as indicators of one overarching factor representing the
core of burnout. This higher-order factor is presumed to
account for the correlation among the four factors [46].

For the secondary symptoms of the BAT-S, two models
were evaluated. Similar to the BAT-C, a one-factor model
(Model 4) and a correlated factor model (Model 5) were
tested. Model 4 assumed that all items loaded onto one
general factor, while Model 5 posited two distinct factors:
psychological and psychosomatic complaints.

Next, three additional models combined the core and
secondary dimensions were tested. Model 6 adopted a
correlated factor approach, suggesting the presence of six
distinct factors. Moreover, two hierarchical models were
tested. Model 7 proposed that all six distinct factors were
optimally represented by a single overarching, second-
order factor (i.e., burnout). Conversely, Model 8 sug-
gested that the four core factors were best represented by
a first general factor (i.e., the core of burnout). In com-
parison, the remaining two factors were best captured by
a second general factor (i.e., secondary symptoms). This
latter model aligns with the conceptualization of burnout
distinguishing between core and secondary dimensions.

To assess the goodness-of-fit of the models, four fit
indices were utilized [47]: Chi-square (x2), compara-
tive fit index (CFI), Tucker-Lewis index (TLI), and the
Root Mean Square Error of Approximation (RMSEA). A
model is considered to fit the data well when the CFI and
TLI values exceed 0.90, preferably reaching 0.95, and the
RMSEA is less than or equal to 0.06 [48].

Relation with external variables
Pearson’s correlation coefficient (r), Average Variance
Explained (AVE), and squared latent correlations (R"2)
were calculated to examine the presence of convergent
and discriminant validity [49].

We used the AVE index to check convergent validity.
Statistically, convergent validity is established when the
Average Variance Extracted (AVE) is>0.50 [50] and indi-
cates evidence of internal consistency within the struc-
ture. Discriminant validity is established to ascertain the
distinctiveness of the constructs in the study.

We chose the work engagement variable to examine the
discriminant validity.
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Reliability

Internal consistency

Scale reliability for the overall BAT-33 and its subscale
scores, as well as other measures, was assessed using
Cronbach’s alpha coefficient. Interpretation of Cron-
bach’s alpha follows cutoft values proposed by George
and Mallery [51]: excellent (x>0.9), good (a>0.8),
acceptable (a>0.7), questionable (a>0.6), poor («>0.5),
and unacceptable («x<0.5).

Composite reliability

In addition to internal consistency, composite reliabil-
ity was assessed for the BAT core and secondary symp-
toms scale. Composite reliability employs factor loadings
rather than item covariances [52], providing more accu-
rate estimates, particularly for non-congeneric items with
varying factor loadings. Values ranging from 0.7 to 0.9
are generally considered satisfactory to good [53].

Results

Construct validity

To check construct validity, we checked factorial validity
and the relationship between BAT and work engagement
and its results are presented below.

Factorial Validity

For the core symptoms of the BAT-C, three models were
assessed. The first model (Model 1) was a one-factor
model, where all items were loaded onto a single general
burnout factor. Considering that in the first model, CFI
and TLI are less than the permissible value of 0.9 and
RMSEA is also higher than the permissible value of 0.06,
model 1 is not approved. This means that all items of
BAT-C are not loaded on one factor and there are prob-
ably several factors in this questionnaire.

Model 2 was a 4-factor correlated model, positing four
separate but interconnected factors: exhaustion, mental
distance, and impaired emotional and cognitive control.
As burnout is conceptualized as a syndrome comprising a
cluster of interrelated symptoms reflecting an underlying
psychological condition, a second-order model (Model
3) was examined. This hierarchical framework proposed
four distinct factors as indicators of an overarching fac-
tor representing the core of burnout. For the core symp-
toms, Model 1 did not fit the data, whilst Models 2 and 3
showed a much better and similar fit to the data.

In addition, two models were assessed for the second-
ary symptoms of the BAT-S. Model 4 suggested that
all items were associated with a single general factor,
whereas Model 5 proposed the existence of two sepa-
rate factors: psychological complaints and psychoso-
matic complaints. For the secondary symptoms, Model



Kalani et al. BMC Public Health (2024) 24:1849

4 had the worst fit to the data (CFI<0.9, TLI<0.9,
RMESA >0.06). Model 5—which included the psycho-
logical and psychosomatic complaints factor (distress)—
had a much better fit, albeit not optimal since CFI (0.88),
TLI (0.86) were slightly below 0.90 and RMSEA (0.09)
exceeded 0.08.

Model 6 utilizes a correlated factor approach, indi-
cating the presence of six separate factors. Model 7
suggested that all six distinct factors were optimally
represented by a single overarching, second-order fac-
tor, namely, burnout. Lastly, Model 8 indicates that the
four core factors were most accurately represented by a
primary general factor, referred to (CFI>0.9, TLI>0.9,
RMESA <0.06). Hence, the theoretically assumed distinc-
tion between core and secondary dimensions seems psy-
chometrically viable.

Relation with External Variables

To examine the convergent and discriminant valid-
ity of the BAT-C and BAT-S about work engagement,
Pearson’s correlation coefficient, Average Variance
Explained (AVE), and squared latent correlations R?

Table 4 Model fit indices for the different BAT models
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were analyzed. The findings, presented in Tables 4 and
5, revealed that the AVE surpassed the square correla-
tion R? for both the BAT-GR latent factors, thus provid-
ing additional evidence supporting the convergent and
discriminant validity of the BAT-GR. The findings, pre-
sented in Table 5.

As expected, the BAT-C and its scales were negatively
correlated with work engagement and its dimensions
(i.e., vigor, dedication, and absorption). Moreover, the
BAT-S and its scales were negatively correlated with
work engagement, and its dimensions (see Table 6).

Reliability

Internal consistency

The internal consistencies of the BAT-C and its four
subscales were well above 0.70. Specifically, Cron-
bach’s alpha ranged from 0.65 to 0.87 for the subscales
(exhaustion: 0.86, mental distance: 0.45, cognitive
impairment: 0.87, and emotional impairment: 0.85),
and it was 0.95 for the total BAT-C. Additionally, for
the BAT-S, Cronbach’s alpha was 086, for both psycho-
logical and psychosomatic complaints.

Model X* (Chi-square) S-Bx> df CFl  TLI  RMSEA[90% Cl] Ay? p
Core symptoms
1 Unidimensional model 1912.014 13078 230 0.739 0712 0.112[0.108-0.117]
2 Correlated 4-factor model 787.648 12736 224 0912 0901 0.066[0.061-0.071] 2vs.1 11244 <0.0001
3 Second-order model (4 first order, 1 s order) 798.921 12794 226 0911 0900 0.066[0.061-0.071] 3vs.1 1113.1  <0.0001
3vs.2 11.273 0.0035
Secondary symptoms
4 Unidimensional model 1153.819 14381 35 0711 0628 0.235]0.223-0.246]
5 Correlated 2-factor model 231.515 13148 34 0949 0932 0.100[0.088-0.112] 5vs.4 <0.0001
Core & secondary symptoms
6 Correlated 6-factor model 1369.227 1.2304 480 0918 0910 0.057[0.053-0.060]
7 Second-order model (6 first-order, 1 s-order)  1478.032 12324 489 0909 0902 0.059[0.056-0.063] 7vs.6 10881 <0.0001
8 Second-order model (6 first-order, 2 s-order)  1436.712 1.2337 488 0913 0905 0.058[0.054-0.061] 8vs6 67.485 <0.0001
4132 <0.0001

The factor-loading matrices of the models and all correlations between the latent variables are available upon request from the first author

X2 chi-square, S-Bx2 Satorra—-Bentler scaling factor for chi-square, df degrees of freedom, CFl comparative fit index, TLI Tucker-Lewis index, RMSEA root mean square
error of approximation, Ay2 difference in chi-square, Adf difference in degrees of freedom, p p-value

Table 5 Average Variance Explained (AVE) and square latent correlations R? for work engagement (UWES) and BAT

AVE R?
1 2 3 4 5
1. Core symptoms of burnout (BAT-C) 0.547 1.000
2. Secondary Symptoms of burnout (BAT-S) 0.663 0714 1.000
3. Work engagement 0.653 0.384 0.199 0.330 1.000

AVE Average Variance Extracted, R2 squared correlations
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Table 6 Pearson’s r coefficient of variables
1 2 3 4 5 6 7 8 9 10 11 12
1. Core symptoms of burnout (BAT-C) 1
2. exhaustion 0.86 1
3. mental distance 0.68 045 1
4. cognitive impairment 0.82 0.54 049 1
5. emotional impairment 0.82 0.55 047 0.69 1
6. Secondary Symptoms of burnout (BAT-S) 0.68 0.58 038 0.56 0.65 1
7. psychological complaints 0.69 0.58 0.38 0.57 0.66 0.90 1
8. psychosomatic complaints 0.55 048 0.31 044 0.52 0.90 0.64 1
9. Work engagement -0.57 -0.52 -0.35 -048 -043 -0.36 -040 -0.26 1
10. vigor -057 054 -034 -046 -043 -038 -041 -028 095 1
11. dedication -0.54 -0.48 -0.38 -0.46 -042 -0.33 -0.36 -0.23 0.94 0.84 1
12. absorption -048  -042 -027 -044 -038 -031 -035  -022 092 083 081 1

N=580. All coefficients are significant at the 0.001 level

Composite reliability

Composite reliability scores for the core symptoms were
between 0.65 and 0.87 (exhaustion: 0.87, mental distance:
0.55, cognitive impairment: 0.87, and emotional impair-
ment: 0.85), and secondary symptoms indices were 0.87
and 0.88, all showing good internal consistency [53].

Discussion

The present study contributes to the international valida-
tion of the new burnout assessment tool, the BAT [37], by
examining its psychometric properties in a diverse con-
venience sample of Iranian employees. Burnout is a wide-
spread issue in the workplace, exacerbated by various
stressors, and poses a significant challenge to employ-
ees’ health and well-being [54]. Although severe burnout
cases are relatively rare, international data indicate that
a significant portion of the workforce experiences milder
forms of this syndrome [55]. Therefore, there is a pressing
need for reliable and current instruments to assess the
key symptoms of this detrimental psychological condi-
tion across different languages and occupational settings.
This study presents the first validation results of the BAT
in a Persian language context.

This study aimed to investigate the validity, reliability,
and measurement invariance of the BAT a new burn-
out instrument. Schaufeli, Desart and De Witte [18]
argued that the second-order factor model, distinguish-
ing between core and secondary symptoms, aligns bet-
ter with the theoretical understanding of the burnout
construct and supports the view of burnout as a syn-
drome [37]. The BAT instrument supports this perspec-
tive by assessing burnout as a syndrome characterized by
core symptoms (exhaustion, mental distance, emotional
impairment, and cognitive impairment) and secondary
symptoms (psychological distress and psychosomatic

complaints), which may be linked to depressed mood and
other comorbidities. Consequently, BAT treats burnout
as a second-order factor, where all four components are
interconnected and part of the same overarching con-
struct, burnout [28]. The BAT consists of 33 items and
measures the core dimensions (BAT-C) of burnout as
well as the secondary dimensions (BAT-S). The BAT-C
offers two ways to score: either a comprehensive burn-
out score or four-dimension scores. Similarly, the BAT-S
provides two scoring alternatives: a holistic Secondary
symptoms score or a two-dimensional score [56]. Fol-
lowing [18], we used eight models to assess BAT-C and
BAT-S fully.

Our findings demonstrate that the BAT-Persian exhib-
its strong psychometric properties in terms of structure,
construct validity, and reliability of scale scores. Our
analyses support both a correlated four-factor model
and a second-order model comprising four lower-order
factors that represent the core symptoms of burnout:
exhaustion, cognitive impairment, emotional impair-
ment, and mental distancing. This is consistent with the
conceptualization of burnout as a syndrome within the
BAT framework [56] and extends previous international
efforts to validate this structure across different cultures(
e.g., [27, 28]). It is noteworthy that not all previous stud-
ies have examined both factor model specifications.
Some studies have focused on a higher-order model
based on Schaufeli, De Witte and Desart [37] concep-
tualization of burnout. For instance, De Beer, Schaufeli
[28] found that a higher-order core symptom factor
structure is robust across seven countries. Studies test-
ing various model specifications have found comparable
goodness of fit indices for both a correlated four-factor
model and a higher-order model (e.g., [18, 57]). Our
findings are supported by studies conducted in various
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countries, including Ecuador using BAT-23 [30] and Italy
using BAT-23 [17]. Cumulative evidence indicates that
the dimensions of the Burnout Assessment Tool (BAT)
are consistent across different regions in Asia, America,
and Europe [58]. Therefore, the findings are consistent
with those observed in previous validation research con-
ducted in other countries.

Additionally, we empirically supported a two-factor
structure for the secondary symptoms of burnout, com-
prising psychological and psychosomatic complaints. As
expected, the secondary symptoms were positively cor-
related with the core symptoms of burnout. Although
these correlations were moderate in strength (ranging
from 0.31 to 0.66), we did not observe a major overlap
with the core symptoms, which aligns with the original
theorizing behind the BAT. It’s worth mentioning that
Confirmatory factor analysis (CFA) and High correlation
coefficients between psychological and psychosomatic
complaints indicate a distinction between psychological
distress and psychosomatic complaints cannot be made.
The results of the exploratory factor analysis of Schaufeli,
Desart and De Witte [18] also showed that such a dis-
tinction cannot be made. However, Schaufeli, Desart and
De Witte [18] noted that such a distinction was previ-
ously made by Terluin, van Marwijk [59]. Additionally,
the authors of Symptom Checklist 90-Revised (SCL-90R)
[60] distinguish among nine distinct subtypes of distress,
including sleep issues and somatization. Nevertheless,
the SCL-90R acknowledges that these various types of
distress are interconnected, and it allows for the compu-
tation of a composite total score, which reflects the indi-
vidual’s overall level of distress. Therefore, as mentioned
by Schaufeli, Desart and De Witte [18], we conclude that
while various types of distress may be discernible, they
are strongly correlated with one another, particularly
within a representative sample of the working popula-
tion, and collectively signify a general form of distress.
Therefore, it appears appropriate to calculate a composite
distress score.

Our results demonstrated that not only six dis-
tinct factors can be identified in the idol, but all six
distinct factors are optimally represented by a single
overarching, second-order factor, namely, burnout.
Lastly, results indicated that the four core factors were
most accurately represented by a primary general fac-
tor, referred to as the core of burnout. In contrast, the
remaining two factors were better described by a sec-
ondary general factor, termed secondary symptoms.
This latter model is in line with the conceptualization
of burnout that distinguishes between core and sec-
ondary dimensions [18]. Considering the satisfactory
fit and the findings from the latent correlations within
the six-factor model, the second-order model, which
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distinguishes between the core and secondary dimen-
sions, is favored on theoretical grounds. BAT-Persian
measures both core and secondary burnout symp-
toms, that have already undergone validation in vari-
ous European and non-European contexts [9, 17, 27,
30, 57, 58, 61-65]. Namely, (a) burnout is considered
a syndrome—that is compatible with the idea of a sec-
ond-order model; and (b) a distinction between core
and secondary burnout symptoms corresponds with
the definition of burnout by Schaufeli, Desart and De
Witte [18]. This is corroborated by a recent study of
the Burnout Assessment Tool (BAT) conducted with
a representative sample of Japanese workers [57]. The
study confirmed that both a second-order factor model
comprising only the core symptoms and a second-order
factor model including both the core and secondary
symptoms demonstrated a good fit to the data. Fur-
thermore, another recent study discovered that the
aforementioned second-order factor model remained
consistent across seven cross-national representative
samples from Austria, Belgium, Finland, Germany, Ire-
land, Japan, and The Netherlands [28].

Moreover, our findings lend support to the discrimi-
nant validity of the construct. BAT-C and BAT-S scores
were negatively correlated with work engagement and
its dimensions. Strong negative correlations between
burnout and work engagement are what is theoretically
expected from these two constructs [66, 67] and are in
line with other research evidence [27]. This means that,
as measured with the BAT-Persian, burnout can be dis-
tinguished from other psychological states such as work
engagement. This distinction is crucial not only from
a practical standpoint but also for advancing further
research on the topic. Recent studies on work-related
well-being have increasingly focused on understanding
the co-occurrence of burnout (or its specific dimensions)
with work engagement [68, 69] as well as their inter-rela-
tionships (e.g., [70, 71]). Therefore, high-quality measure-
ment tools are essential for addressing these questions
effectively.

Each of the burnout core and secondary symptom sub-
scales—except mental distance- also demonstrated good
internal consistency, as evidenced by high-scale reliabil-
ity coefficients. The empirical evidence presented in our
study aligns with findings from other countries [30, 57,
72], suggesting that even within the Iranian context, the
BAT may serve as a conceptually robust and empirically
reliable tool for assessing burnout in work environments.
In the present study, only mental distance was the first-
order dimension that had the lowest a, and w(a=0.45,
w=0.55), as did in the Italian version [38], Ecuadorian
version [30], and Portuguese version [27]. However, sam-
ples from other countries showed that mental distance
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did not present the lowest internal consistency estimates
of all first-order dimensions [58].

Limitations and recommendations for future research

Our study is subject to several limitations that warrant
caution in interpreting the results. One limitation is that
the examination of the studied variables relied solely on
self-report questionnaires, introducing the risk of com-
mon method variance [73].

First, the non-probabilistic convenience sample we
obtained introduces some degree of selection bias.
However, it’s important to note that probabilistic sam-
pling, where all units in the population have known and
positive probabilities of inclusion, is only feasible when
there exists a complete and up-to-date list of the mem-
bers of the population being investigated [74, 75]. In our
case, such a comprehensive list was not available. Even
with large samples, the representativeness of the sam-
ples cannot be assumed if the sampling method is not
probabilistic.

The second limitation of this study is the gender com-
position of the sample. The majority of the participants in
this research were male, which may have influenced the
results and limited the generalizability of the findings. To
increase the accuracy and generalizability of the results,
it is recommended that future studies use a more bal-
anced gender sample.

Third, the current correlational study adopts a cross-
sectional design. Longitudinal designs hold the potential
to enhance the validity evidence of the BAT. Specifically,
they enable the testing of longitudinal measurement
invariance, thereby allowing for the examination of the
stability of BAT’s structure over time. Incorporating
longitudinal designs can provide valuable insights into
the stability and reliability of BAT measurements over
extended periods.

Fourth, the current manuscript focused solely on two
out of the five sources of validity evidence outlined by
[76]. Specifically, validity evidence based on the relations
to other variables was examined only from a correlational
perspective, with one related construct being analyzed.
Further investigation across additional sources of valid-
ity evidence could provide a more comprehensive under-
standing of the Burnout Assessment Tool’s validity.

Fifth, further research on the BAT’s scores’ relations
to other variables should expand to other conceptually
linked constructs such as fatigue.

Sixth, future studies should aim to analyze test-crite-
rion relationships using predictive or concurrent designs.
This approach would provide valuable insights into how
BAT scores predict relevant outcomes or correlate with
existing measures in real-time. Additionally, investigat-
ing other sources of validity evidence, such as validity
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evidence based on response processes, would further
enhance our understanding of the psychometric proper-
ties and applicability of BAT in various contexts. These
endeavors would contribute significantly to the compre-
hensive validation of BAT as a reliable tool for measuring
burnout.

Seventh, to check the discriminative power of the BAT
and the possibility of identifying groups and individu-
als with different risk levels for burnout (low, moderate,
and high), future studies should also include burnout
patients. The use of a single burnout score, as provided
by the BAT, offers a practical means of distinguishing
between healthy employees and those who may be at
risk or experiencing early symptoms of severe burnout.
By incorporating burnout patients, researchers can bet-
ter understand how well the BAT performs in differen-
tiating between various levels of burnout severity, thus
enhancing its clinical utility and applicability in both pre-
ventive and intervention contexts. Establishing clinically
validated cut-off scores for burnout risk among Iranian
employees is crucial. As this is currently lacking not only
in Iran but also in many other countries [18, 77], future
studies should consider combining self-reported data
from the Burnout Assessment Tool (BAT) with medical
interviews. This combined approach can help define spe-
cific cut-off scores for accurately identifying different lev-
els of burnout risk among Iranian employees.

Practical implication

Such findings have both research and practical implica-
tions. Our study contributes to the cross-cultural burn-
out literature by demonstrating that the construct is
perceived similarly (i.e., it retains the same structure) in
a linguistic context quite different from English. Translat-
ing measures into other languages is a significant chal-
lenge in psychological research and assessment practice,
as linguistic differences in item interpretation can lead
to measurement non-invariance [78]. The present find-
ings indicate that, in a configurable sense, the BAT-Per-
sian operates similarly to its original version, allowing for
clear identification of the core dimensions of burnout.
From a research perspective, this enhances cross-cultural
comparability and replicability of findings, which is cru-
cial given the global research efforts devoted to studying
this phenomenon.

In line with international results on the BAT [28, 30,
57,72] (e.g., references [48—51]), this study demonstrated
that the BAT is a reliable, valid, and free-to-use tool in
the Iranian context. Having a free-to-use instrument is
crucial as it enables researchers to compare data across
different countries, sectors, and professional roles.

In addition, a sound burnout measure that pro-
vides an overall burnout score, such as the BAT, is
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particularly relevant for psychosocial risk assessment
and work-related organizational interventions. This
tool can be used as a potential outcome of work-related
stress risk assessments to identify the impact of organi-
zational factors and work characteristics on workers’
well-being. Specifically, a single burnout total score is
very helpful in developing cut-off scores that can assess
burnout prevalence within groups, organizations, and
countries. Furthermore, developing cut-off points is
crucial for identifying employees at risk for burnout,
enabling targeted preventive measures, and evaluat-
ing the effectiveness of interventions for burned-out
employees.

Conclusion

Our study offered preliminary and encouraging evi-
dence regarding the psychometric properties of the Ira-
nian adaptation of a recently developed instrument for
assessing burnout, namely the Burnout Assessment Tool.
Our study suggests that the Persian version of the BAT
can serve as a viable alternative measure for assessing
burnout. It encompasses the evaluation of the burnout
syndrome as a whole (total score), as well as its core com-
ponents and secondary symptoms. This feature allows for
having a comprehensive score of the syndrome, which
could be of particular importance for practical purposes,
such as assessing burnout, and planning, and evaluating
burnout interventions.
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