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Abstract 

Background:  Healthcare workers (HCWs) represents one of the highest-risk population to develop burnout symp-
toms. Recently, a new tool has been designed to measure several dimensions that capture an exhaustive expression 
of burnout symptoms by six dimensions (i.e., exhaustion; mental distance; cognitive impairment; emotional impair-
ment; psychological distress; psychosomatic complaints).

Methods:  The current study aims to adapt the Burnout Assessment Tool (BAT) to an Italian Healthcare workers’ 
sample confirming the original second-order factorial structure. Furthermore, we expected to find good indexes of 
reliability and validity tests. Participants were 697 Italian Health Care Workers (Female = 68.44%; mean age = 36.47; 
SD = 11.20). Data were collected by self-report questionnaires submitted by the snowball method.

Results:  Findings show a good fit of the BAT’s structure, confirming the hypothesized second-order factorial model. 
Furthermore, good reliability has been established with the study’s measures.

Conclusions:  The BAT for HCWs is eligible as a new tool to evaluate burnout in the at-risk HCWs as a multi-facet 
constellation of symptoms.

Keywords:  Burnout, Psychological distress, Psychosomatic, Occupational, Questionnaire, Validation, Tool, Healthcare 
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Background
In the earlier introduction of the burnout concept, 
Freudenberger (1974) describes the syndrome as a state 
of mind characterized by feeling inadequate, wearing out, 
and by a sense of exhaustion. These conditions are due 
to excessive demands on vigor, strength, and personal 
resources, which come from continuing pressures of 
working with emotionally needy and demanding individ-
uals [1]. Decades of research on burnout led scholars to 
assume it involves mental and physical exhaustion, which 
increases with prolonged exposure to work-related trou-
bles [2]. In other words, burnout arises when workers 

continuously have to cope with chronic emotional and 
interpersonal stressors due to a challenging work envi-
ronment. It comprises three psychological states: emo-
tional exhaustion, cynicism, and decreased professional 
accomplishment [3–5]. When people feel burned out, 
they are more sensitive to stressful events, which, in 
turn, may trigger a mechanism of reaction (i.e., aggres-
sive behaviors) or detachment (i.e., depersonalization and 
cynicism). More common symptoms are high blood pres-
sure, heart disease, sleep problems, backache, obesity, 
diabetes. Frequently, burned-out workers manifest irri-
tability, anger, and general depression, which may detach 
from the social context of the work environment.

Interestingly, burnout is a kind of professional illness 
strictly linked to the workers’ motivation, engagement, 
and self-efficacy [6, 7]. Finally, several findings support 
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the high correlation between burnout and reduced cog-
nitive functioning [8]. In sum, burnout involves several 
emotional, cognitive, and behavioral expressions, which 
may lead to profoundly considering the dramatic effect 
of burnout on the quality of human services provided by 
institutions like schools and hospitals.

Medical professionals experience several sources of 
stress (e.g., human suffering, death, workload pressure), 
which are the central core of their daily work life [9, 10]. 
Effectively, healthcare workers (HCWs) are particularly 
exposed to the risk of professional illness, such as burn-
out. Recently Hall and colleagues [11] have reviewed 
studies addressing the adverse consequences of HCWs’ 
burnout state. Interestingly, the more doctors show 
burnout symptoms, the more poor medical service [12]. 
Doctors’ errors are the most critical menace to patients’ 
safety. The strong association observed in several studies 
[13–16] among burnout, error, and inefficiency service 
leads to seriously takes into account this risk: burned-out 
doctors are more inefficient than their colleagues.

In this regard, preventing and monitoring HCWs’ 
well-being is of great concern in terms of adverse con-
sequences for both the personal life of professionals 
and the patient’s care [12, 17]. Several instruments have 
been used to measure the HCWs’ burnout; for example, 
the Copenhagen Burnout Inventory [18], the Oldenburg 
Burnout Inventory [19], and the Pines’ Burnout Measure 
[20] (for a review, see Shoman et al. [21]). Nevertheless, 
the Maslach Burnout Instrument represents the golden 
standard [22]. The MBI comprises three subscales: emo-
tional exhaustion, depersonalization, and reduced per-
sonal accomplishment. It is adopted and translated in 
several languages confirming its three-factors structure 
with good reliability and validity indexes.

Nowadays, burnout is not yet a clinical diagnosis. The 
MBI is frequently used, as Maslach and colleagues [23] 
suggested, to recognize the high level of burnout, particu-
larly in the environments devoted to human resources 
management [24–26]. In this regard, the instrument 
mainly used to evaluate burnout, the MBI [23], is usually 
adopted as a unidimensional instrument cause of abun-
dant findings confirming the prominence of emotional 
exhaustion dimensions describing burnout toward MBI. 
There is an ongoing debate regarding how and whether 
the three subscales of MBI well capture the pain. For 
example, the level of personal accomplishment (i.e., high 
or low level) does not clearly describe the burnout state 
[25, 27, 28].

Even if the discussion about burnout construct’s multi-
dimensionality or one-dimensionality is far from clos-
ing, a new tool has been recently proposed, expected to 
overcome some limitations of previous burnout meas-
ures. Schaufeli et al. [29] have recently introduced a new 

device, the Burnout Assessment Tool (BAT); it is a multi-
factors tool where several dimensions are considered part 
of burnout suffering and its externalize and internalize 
expressions. The BAT is already adopted in the Italian 
language, demonstrating good reliability and validity [30, 
31], encouraging its extensive use in burnout measures. 
However, no previous research has adopted BAT’s meas-
ures to an HCW’s sample to our knowledge.

Bringing together the literature mentioned above, the 
central core of the current study was to adapt the Italian 
version of the Burnout Assessment Tool (BAT) with a 
sample of Health Care Workers.

Method
Aim and hypotheses
The general objective of this study was to adapt the Ital-
ian version of the Burnout Assessment Tool (BAT [29]) 
for an HCWs’ sample. Expressly, given the solid theo-
retical construct and earlier Italian validation of the 
BAT (for the general population and a teachers’ sample, 
respectively Consiglio et al. [31] and Angelini et al. [30]), 
we set the following aims and hypotheses. We expected: 
1) to confirm the second-order factorial structure of the 
HCW’s version of the BAT (BATxHCW); 2) to obtain 
good fit indexes in the six-factor model; 3) to confirm the 
internal reliability of the BATxHCW; 4) to obtain good 
internal and external validity of the BATxHCW when 
correlated with the emotional exhaustion subscale of the 
MBI, with the World Health Organization Well-Being 
Index (WHO-5), and finally, with the SF-12 Health Sur-
vey (SF-12).

Participants
The study involved 697 Italian Health Care Workers 
of an age range of 21 to 73  years (M age = 36.47  years, 
SD = 11.20), of whom 220 were men (31.56%), 477 were 
women (68.44%). The inclusion criteria in the study were 
that the participants were Italian workers that oper-
ated in the Health Care sector and voluntarily agreed to 
participate.

Procedure
The cross-sectional study was carried out in Italy 
between May and June 2021 using a snowball technique 
implemented among workers of hospital institutions. The 
data was collected online via the G Suite Google Plat-
form, which did not allow the procedures if the fields 
were not filled in. Therefore no survey has been com-
piled with missing. The hospital mailing list recruited 
HCWs who were invited to participate in a survey. Par-
ticipants were informed of the research objectives and 
were assured that their responses remained anonymous 
and no personal data was acquired or kept. The research 
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project was approved by the Ethics Committee for Sci-
entific Research (CERS) of LUMSA University, and the 
study was conducted under the Declaration of Helsinki. 
This study was conducted under the requirements of pri-
vacy and informed consent laid down by current Italian 
law (Law Decree DL-196/2003).

Measures
Burnout Assessment Tool (BAT original version [29], 
Italian version [30]; BAT-C’s α = 0.924), including 33 
items on a five-point Likert scale, ranging from “never” 
(1) to “always” (5). The BAT comprises four core dimen-
sions of burnout (i.e., exhaustion, mental distance, cog-
nitive and emotional impairment). Furthermore, two 
dimensions refer to the secondary symptoms of burn-
out (i.e., psychological distress and psychosomatic com-
plaints). Finally, the BAT offers a sub-total score for each 
subscale and an overall burnout score.

Maslach Burnout Inventory-General Survey (MBI-
GS original version [32], Italian version [33]) includes 
22 items on a seven-point Likert scale ranging from 
“never” (0) to “every day” (6). The MBI-GS comprises 
three dimensions (i.e., emotional exhaustion, EE; deper-
sonalization, DP; and personal accomplishment, PA). In 
this study, only the 9-item Exhaustion scale was used to 
assess the feeling of being exhausted by the job. In this 
study, Cronbach’s alpha was α = 0.93.

World Health Organization Well-Being Index (WHO-5 
original version [34], Italian version [35]) consisting of 5 
items on a six-point scale, from “all of the time” (0) to “at 
no time “(5). In this study, Cronbach’s alpha was α = 0.88.

Health Survey Short Form (SF-12 original version [36], 
Italian version [37]) includes 12 items on a five-point 
Likert scale with different ranges for each question; the 
SF-12 comprises two dimensions (i.e., physical aspects 
and mental aspects). In this study, Cronbach’s alpha was 
α = 0.85.

Data analysis
BAT has a solid theoretical construct [29] and is organ-
ized in a six-factor structure. A confirmatory factor 
analysis (CFA) for categorical variables was performed 
to test the goodness-of-fit of the latent system under-
lying the indices of Burnout. We used the Root Mean 
Square Error of Approximation (RMSEA), Comparative 
Fit Index (CFI), Tucker Lewis Index (TLI), and Standard-
ized Root Mean Square Residual (SRMR) as measures 

of goodness-of-model fit. We considered fair fit indica-
tors if the RMSEA was less than 0.08, and the CFI, TLI, 
equal or higher than 0.90 and SRMR of 0.08 is acceptable 
[38–41]. We evaluated the reliability of the Italian version 
of the questionnaire and each of its six dimensions using 
Cronbach’s alpha coefficients of internal consistency. To 
have a more accurate measure of internal consistency, we 
used a second index, the McDonald’s Omega. The index 
is proved to be a more sensitive index of internal con-
sistency [42, 43]; McDonald’s Omega values > 0.8 can be 
interpreted as good internal reliability [44]. Data analy-
sis was performed with STATA 16 software and R Studio 
2021.09.0 Build 351 using the Lavaan package.

Results
Factorial Validity
Core Symptoms are measured using 23 items, mean is 
51.23 (SD = 15.44), while Secondary Symptoms are cal-
culated using ten items, mean is 23.32 (SD = 7.44). We 
proceeded with the Second Order Confirmatory Factor 
Analysis of the 33 item tool and six factors, the results of 
which are presented in Table 1.

Indicators of adaptation of the CFA model (root mean 
square error of approximation RMSEA = 0.08 [90%CI 
0.076–0.082], comparative fit index-CFI = 0.93, Tucker-
Lewis coefficient-TLI = 0.92) showed a good adapta-
tion of the model of the six-dimensional structure of the 
33-item questionnaire. Standardized room means square 
residual of 0.08—SRMR—is a proper fit.

Reliability
For analyzing the internal consistency we have calculated 
Cronbach’s α (Cronbach, 1951). The questionnaire had 
optimal internal consistency reliability, α = 0.94 for the 
33-item questionnaire. Internal reliability levels observed 
in the two subscales were optimal for core symptoms 
α = 0.94 and good for secondary symptoms 0.85; five of 
six dimensions of Burnout Assessment Tool was optimal 
or good (exhaustion α = 90, Mental Distance α = 0.82, 
Cognitive Impairment α = 0.92, Emotional Impairment 
α = 0.87, Psychological Distress α = 0.82), and one was 
discreet (Psychosomatic Complaints α = 0.72) (Table 2).

We proceeded with McDonald’s ω (McDonald, 1999) 
to analyze the internal consistency using a six-factor 
second-order CFA; the Second Order Confirmatory Fac-
tor Analysis of the 33 item tool and six factors; ω = 0.96 
for the 33-item questionnaire. Internal reliability levels 

Table 1  Second-Order Confirmatory Factor Analysis

χ2 p df CFI TLI SRMR RMSEA

BATxHCWs 2647.923 0.00 494 0.93 0.92 0.08 0.08
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observed in the six dimensions of Burnout Assessment 
Tool was: exhaustion ω = 91, Mental Distance ω = 0.83, 
Cognitive Impairment ω = 0.82, Emotional Impairment 
ω = 0.82, Psychological Distress ω = 0.81 and Psychoso-
matic Complaints α = 0.79. (Table 3).

Construct validity
Finally, we calculated the Pearson correlation coefficients 
among all scales of BAT and the two scales used as con-
vergent and discriminant validity (Table 4).

Pearson correlation analysis showed that the MBI Emo-
tional Exhaustion scale was positively correlated with 
all dimensions of BAT: Exhaustion (r = 0.772, p ≤ 0.001), 
Mental distance (r = 0.645, p ≤ 0.001), Emotional 
impairment (r = 0.505, ≤ 0.001), Cognitive impairment 
(r = 0.586, p ≤ 0.001), Psychological distress (r = 0.631, 
p ≤ 0.001) and Psychosomatic complaints (r = 0.478, 
p ≤ 0.001). Furthermore, the Pearson correlation analy-
sis showed that the total BAT score was positively cor-
related with Emotional Exhaustion scale of Maslach 
Burnout Inventory (r = 0.803, p ≤ 0.001). Regarding the 
World Health Organization Well-Being Index, the analy-
sis highlighted significant negative correlations with the 
BAT scores: Exhaustion (r = -0.556, p ≤ 0.001), Mental 
distance (r = -0.437, p ≤ 0.001), Cognitive impairment 
(r = -0.413, p ≤ 0.001), Emotional impairment (r = -0.370, 
p ≤ 0.001), Psychological distress (r = -0.626, p ≤ 0.001) 
and Psychosomatic complaints (r = -0.444, p ≤ 0.001). 
Furthermore, the Pearson correlation analysis showed 
that the WHO was negatively correlated with the total 
BAT score (r = -0.626, p ≤ 0.001). Finally, with regards 
to the Quality of Life Short Form (SF-12), the analy-
sis highlighted significant positive correlations with the 
BAT scores: Exhaustion (r = -0.258, p ≤ 0.001), Mental 
distance (r = -0.227, p ≤ 0.001), Cognitive impairment 
(r = -0.221, p ≤ 0.001), Emotional impairment (r = -0.244, 
p ≤ 0.001), Psychological distress (r = -0.343, p ≤ 0.001) 
and Psychosomatic complaints (r = -0.356, p ≤ 0.001). 
Furthermore, Pearson correlation analysis showed that 

Table 2  Internal consistency of Italian version Cronbach’s α 

Items Dimensions Cronbach’s α 
of dimensions

Subscale Cronbach’s 
α of 
Subscale

Cronbach’s α total of BAT for Health Care Workers

1–8 Exhaustion 0.90 Core Symptoms 0.94 0.94

9–13 Mental Distance 0.82

14–18 Cognitive Impairment 0.92

19–23 Emotional Impairment 0.87

24–28 Psycological Distress 0.82 Secondary Symptoms 0.85

29–33 Psychosomatic Complaints 0.72

Table 3  Internal consistency of Italian version (McDonald’s ω)

Items Dimensions McDonald’s ω of 
dimensions

McDonald’s ω total of BAT for Health Care Workers

1–8 Exhaustion 0.91 0.96

9–13 Mental Distance 0.83

14–18 Cognitive Impairment 0.82

19–23 Emotional Impairment 0.82

24–28 Psycological Distress 0.81

29–33 Psychosomatic Complaints 0.79

Table 4  Correlations matrix for convergent and discriminant 
BAT’s validity (N = 697)

*** p < 0.001. BAT represents Burnout Assessment Tool (total score), BAT_E 
represents Exhaustion dimension, BAT_MD represents Mental Distance 
dimension, BAT_CI represents Cognitive Impairment dimension, BAT_EI 
represents Emotional Impairment dimension, BAT_PD represents Psychological 
Distress dimension, BAT_PC represents Psychosomatic Complaints dimension, 
MBI_EE represents Emotional Exhaustion scale of Maslach Burnout Inventory, 
SF-12 represents Quality of Life Short Form (total score), WHO represents World 
Health Organization Well-Being Index (total score)

MBI_EE WHO SF-12

BAT 0.803*** -0.626*** 0.354***

BAT_E 0.772*** -0.556*** 0.258***

BAT_MD 0.645*** -0.437*** 0.227***

BAT_CI 0.505*** -0.413*** 0.221***

BAT_EI 0.586*** -0.370*** 0.244***

BAT_PD 0.631*** -0.626*** 0.343***

BAT_PC 0.478*** -0.444*** 0.356***
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the SF-12 was positive correlated with total BAT score 
(r = -0.354, p ≤ 0.001).

Discussion
This study aimed to adapt the Italian version of the Burn-
out Assessment Tool [29] with data gathered from a sam-
ple of Italian for HCWs. According to Hiver et  al. [45], 
new procedures and tools concerning burnout evalua-
tion are urgently required to detect burnout of physi-
cian workers. Before the pandemic, 39% of physicians 
reported depression in the USA, with about 400 physi-
cians’ suicides per year, which is twice the rate of the gen-
eral population [46]. In a study conducted on HCWs in 
New York, Singh et al. [47] observed that physicians rede-
ployed to treat COVID-19 patients had higher reported 
emotional exhaustion. Comparable findings have been 
reported in the European context, where the burnout rate 
was significantly increased due to the COVID-19 pan-
demic [48, 49].

Building on previous Italian adaptation on the general 
population [31] and an Italian teachers’ sample [30], we 
expected to confirm earlier findings regarding the BAT’s 
factorial validity, reliability, and construct validity with a 
sample of HCWs. Details about the results are discussed 
below.

Concerning the factor validity, we expected the BATx-
HCW to confirm the second-factor structure and show 
a good fit for the first-order six-factor structure, follow-
ing previous validations [30, 31]. Therefore, a CFA was 
conducted, using RMSEA, SRMR, CFI, and TLI as fit 
indexes. Findings showed an excellent fit, thus confirm-
ing Schaufeli et al. [29] positions, according to which the 
second-order factor model (by distinguishing between 
core and secondary symptoms) allows for a valuable the-
oretical description of the burnout construct, as well as 
for the recognition of burnout as a syndrome (namely, 
a constellation of symptoms). Furthermore, apart from 
confirming previous validations with different Italian 
samples, our data align with previous confirmation inves-
tigations from other European and Japanese studies [50, 
51].

We expected to confirm the good reliability already 
showed by previous validations on different samples con-
cerning the reliability. Consistently, Cronbach’s alpha 
and McDonald’s omega related to the BAT subscales and 
the second-order factors proved satisfactory internal 
reliability of the scale. Indeed, according to George and 
Mallery’s cut-off values, all the obtained scores ranged 
from good to excellent, except for the subscale of Psycho-
somatic Complaints, which showed an acceptable level of 
internal consistency (α = 0.72).

Finally, concerning internal and external validity, 
we expected to observe a positive association with the 

emotional exhaustion subscale of the MBI and nega-
tive correlations with the World Health Organization 
Well-Being Index (WHO-5) and the SF-12 Health Sur-
vey (SF-12). Again, Pearson’s correlations confirmed our 
expectations.

Overall, the present study evaluates the factorial valid-
ity, reliability, and construct validity of the BAT in the 
Italian context and regarding the experience of healthcare 
workers. However, to the best of our knowledge, despite 
several pieces of evidence on the saliency of burnout risk 
for helping professionals in the healthcare sector [29], the 
BAT measure has not been validated on healthcare pro-
fessionals in other countries. At the same time, a study 
on healthcare professionals working in the palliative sec-
tor [52] showed that BAT is a reliable tool to assess the 
risk for burnout in this type of profession. Together with 
Dijxhoorn and colleagues’ ones, our findings support the 
multifaceted nature of the burnout construct.

Overall, in a pandemic situation, the current study 
may support operators in estimating the psychological 
well-being of health care workers. The ever-increasing 
number of confirmed and suspected cases of Covid-19, 
overwhelming workload, depletion of personal protec-
tion equipment, widespread media coverage, lack of spe-
cific drugs, and feelings of being inadequately supported 
may all contribute to the mental burden of these HCWs 
[53]. In this regard, HCWs’ burnout might express the 
long-term health impacts of the COVID-19 pandemic.

Limitations and future directions
Our contribution is not without limitations. Firstly, the 
professionals included in the sample have been faced 
(and are still facing) a challenging period at work that 
mirrors the social strain due to the pandemic. Therefore, 
some findings may be conditioned by the unprecedented 
times related to the covid pandemic that increased the 
job demands of HCW and posed new challenges. Sec-
ondly, the sample was not gender-balanced and mainly 
was composed of physicians and nurses, which could 
have affected the results and their generalizability. While 
the sample composition is due to a convenience sampling 
method, further studies may encompass balanced sam-
ples regarding gender and HCW roles. A more balanced 
sample would allow to test the BAT invariance for age 
and gender [50] and give greater detail on the burnout 
profiles of HCW.

Overall, the new adaptation of the tools for HCWs 
could support comparative studies focusing on how dif-
ferent occupational settings impact burnout risk. Specifi-
cally, the BAT’s multi-dimensionality may lead to deeply 
investigating burnout syndromes among several working 
environments. In this regard, the BAT may overcome the 
existing measures of burnout more focused on emotional 
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dimensions rather than cognitive and psychosomatic 
ones.

Conclusions
The current study addressed the validation of a new tool 
for evaluating burnout symptoms in the healthcare work-
ers in the Italian context. The questionnaire, previously 
validated for teachers, now, through findings achieved in 
the present study, is available for healthcare workers. The 
BATxHCW is a good measure for future studies with a 
more representative sample.

Furthermore, it is a promising tool for comparative 
studies within and among countries. Thanks to its good 
convergent and discriminant validity, the BATxHCW is a 
valuable instrument to be used in association with other 
measures able to evaluate the psychological well-being 
measures of HCW.

Due to the critical role of HCW’s well-being dimen-
sions in the quality of hospital services, future research 
should further address this topic by validating and using 
instruments useful for prevention programs.

Abbreviations
HCWs: Healthcare workers; BAT: Burnout Assessment Tool; MBI: Maslach Burn-
out Inventory; MBI-GS: Maslach Burnout Inventory-General Survey; PD: 
Psychological distress; PC: Psychosomatic complaints; PC EE: Emotional 
exhaustion; DP: Depersonalization; PA: Personal accomplishment; WHO-5: 
World Health Organization Well-Being Index; SF-12: Health Survey Short Form; 
CFA: Confirmatory factor analysis; RMSEA: Root Mean Square Error of Approxi-
mation; CFI: Comparative Fit Index; TLI: Tucker Lewis Index; SRMS: Standardized 
Root Mean Square Residual.

Authors’ contributions
All authors contributed to the study’s conception and design. IB, PES, CF, GA, 
IB, PB, LR, MRG, CA, and UM performed material preparation, data collection, 
and analysis. All authors commented on previous versions of the manuscript. 
All authors read and approved the final version of the manuscript.

Funding
No funding was received for conducting this study.

Availability of data and materials
This published article includes all the data generated or analyzed during the 
study. The raw data of this research can be obtained from contacting the 
authors.

Declarations

Ethics approval and consent to participate
All procedures performed in the study followed the ethical standards of the 
institutional research committee and the 1964 Declaration of Helsinki and its 
later amendments. This article does not contain any studies with animals per-
formed by any authors. Participants gave their informed consent for gathering 
and processing data voluntarily and before participating in the study. The 
research project was approved by the Ethics Committee for Scientific Research 
(CERS) of LUMSA University.

Consent for publication
N/A

Competing interests
The authors declared that they have no competing interests.

Author details
1 Department of Life Sciences and Public Health, Catholic University 
of the Sacred Heart, Rome, Italy. 2 Department of Women, Children and Public 
Health Sciences, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, 
Rome, Italy. 3 Department of Human Sciences, University of LUMSA, Rome, 
Italy. 4 Department of Human Sciences, European University of Rome, Rome, 
Italy. 5 Department of Public Health, University of Turin, Turin, Italy. 

Received: 8 January 2022   Accepted: 23 February 2022

References
	1.	 Kahill S. Symptoms of Professional Burnout: A Review of the Empirical 

Evidence. 1988. p. 284–97.
	2.	 Schaufeli W. The Burnout Enigma Solved? Scand J Work Environ Health. 

2021;47(3):169–70. https://​doi.​org/​10.​5271/​sjweh.​3950.
	3.	 Hakanen JJ, Bakker AB, Schaufeli WB. Burnout and Work Engagement 

among Teachers. J Sch Psychol. 2006;43(6):495–513. https://​doi.​org/​10.​
1016/j.​jsp.​2005.​11.​001.

	4.	 Maslach C, Leiter MP. Understanding the Burnout Experience: 
Recent Research and Its Implications for Psychiatry. World Psychiatry. 
2016;15(2):103–11. https://​doi.​org/​10.​1002/​wps.​20311.

	5.	 Stoeber J, Rennert D. Perfectionism in School Teachers: Relations with 
Stress Appraisals, Coping Styles, and Burnout. Anxiety Stress Coping. 
2008;21(1):37–53. https://​doi.​org/​10.​1080/​10615​80070​17424​61.

	6.	 Fiorilli C, Schneider B, Buonomo I, Romano L. Family and Nonfamily Sup-
port in Relation to Burnout and Work Engagement among Italian Teach-
ers. Psychol Sch. 2019;56(5):781–91. https://​doi.​org/​10.​1002/​pits.​22235.

	7.	 Buonomo I, Fiorilli C, Benevene P. The Impact of Emotions and Hedonic 
Balance on Teachers’ Self-Efficacy: Testing the Bouncing Back Effect of 
Positive Emotions. Front Psychol. 2019;10:1670. https://​doi.​org/​10.​3389/​
fpsyg.​2019.​01670.

	8.	 Linden DVD, Keijsers GPJ, Eling P, Schaijk RV. Work Stress and Attentional 
Difficulties: An Initial Study on Burnout and Cognitive Failures. Work 
Stress. 2005;19(1):23–36. https://​doi.​org/​10.​1080/​02678​37050​00652​75.

	9.	 Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk Factors of Health-
care Workers With Coronavirus Disease 2019: A Retrospective Cohort 
Study in a Designated Hospital of Wuhan in China. Clin Infect Dis. 
2020;71(16):2218–21. https://​doi.​org/​10.​1093/​cid/​ciaa2​87.

	10.	 Upadhyay N. Demystifying Blockchain: A Critical Analysis of Challenges, 
Applications and Opportunities. Int J Inf Manag. 2020;54: 102120. https://​
doi.​org/​10.​1016/j.​ijinf​omgt.​2020.​102120.

	11.	 Hall LH, Johnson J, Watt I, Tsipa A, O’Connor DB. Healthcare Staff 
Wellbeing, Burnout, and Patient Safety: A Systematic Review. PLoS ONE. 
2016;11(7): e0159015. https://​doi.​org/​10.​1371/​journ​al.​pone.​01590​15.

	12.	 Anjum G, Kamal A, Bilwani S. Antecedents of Gender Gap in Workforce 
Participation: A Phenomenology of Psychologists and Medical Doctors in 
Urban Pakistan. J Hum Behav Soc Environ. 2019;29(2):282–99. https://​doi.​
org/​10.​1080/​10911​359.​2018.​15365​76.

	13.	 Benevene P, Fiorilli C. Burnout Syndrome at School: A Comparison 
Study with Lay and Consecrated Italian Teachers. Mediterr J Soc Sci. 
2015;6(1):501–6. https://​doi.​org/​10.​36941/​mjss.

	14.	 de Oliveira GSJ, Chang R, Fitzgerald PC, Almeida MD, Castro-Alves LS, 
Ahmad S, McCarthy RJ. The Prevalence of Burnout and Depression and 
Their Association with Adherence to Safety and Practice Standards: 
A Survey of United States Anesthesiology Trainees. Anesth Analg. 
2013;117(1):182–93. https://​doi.​org/​10.​1213/​ANE.​0b013​e3182​917da9.

	15.	 Dyrbye LN, Varkey P, Boone SL, Satele DV, Sloan JA, Shanafelt TD. Physi-
cian Satisfaction and Burnout at Different Career Stages. Mayo Clin Proc. 
2013;88(12):1358–67. https://​doi.​org/​10.​1016/j.​mayocp.​2013.​07.​016.

	16.	 Shanafelt TD, Balch CM, Bechamps G, Russell T, Dyrbye L, Satele D, 
Collicott P, Novotny PJ, Sloan J, Freischlag J. Burnout and Medical Errors 
Among American Surgeons. Ann Surg. 2010;251(6):995–1000. https://​doi.​
org/​10.​1097/​SLA.​0b013​e3181​bfdab3.

	17.	 Avery A, Barber N, Ghaleb M, Dean Franklin B, Armstrong S, Crowe S, 
Dhillon S, Freyer A, Howard R, Pezzolesi C, Serumaga B, Swanwick G, 
Talabi O. Investigating the Prevalence and Causes of Prescribing Errors in 
General Practice - Research Database - University of Hertfordshire. United 
Kingdom: General Medical Council; 2012. p. 227.

https://doi.org/10.5271/sjweh.3950
https://doi.org/10.1016/j.jsp.2005.11.001
https://doi.org/10.1016/j.jsp.2005.11.001
https://doi.org/10.1002/wps.20311
https://doi.org/10.1080/10615800701742461
https://doi.org/10.1002/pits.22235
https://doi.org/10.3389/fpsyg.2019.01670
https://doi.org/10.3389/fpsyg.2019.01670
https://doi.org/10.1080/02678370500065275
https://doi.org/10.1093/cid/ciaa287
https://doi.org/10.1016/j.ijinfomgt.2020.102120
https://doi.org/10.1016/j.ijinfomgt.2020.102120
https://doi.org/10.1371/journal.pone.0159015
https://doi.org/10.1080/10911359.2018.1536576
https://doi.org/10.1080/10911359.2018.1536576
https://doi.org/10.36941/mjss
https://doi.org/10.1213/ANE.0b013e3182917da9
https://doi.org/10.1016/j.mayocp.2013.07.016
https://doi.org/10.1097/SLA.0b013e3181bfdab3
https://doi.org/10.1097/SLA.0b013e3181bfdab3


Page 7 of 7Borrelli et al. BMC Public Health          (2022) 22:474 	

	18.	 Kristensen TS, Borritz M, Villadsen E, Christensen KB. The Copenhagen 
Burnout Inventory: A New Tool for the Assessment of Burnout. Work 
Stress. 2005;19(3):192–207. https://​doi.​org/​10.​1080/​02678​37050​02977​20.

	19.	 Demerouti E, Bakker AB. The Oldenburg Burnout Inventory A Good 
Alternative to Measure Burnout and Engagement.; Handbook of stress 
and burnout in health care; In: J. Halbesleben (ed). Hauppage: Nova 
Sciences; 2008.

	20.	 Malakh-Pines A, Aronson E, Kafry D. Burnout: From Tedium to Personal 
Growth. New york: free press; 1981.

	21.	 Shoman Y, Marca SC, Bianchi R, Godderis L, van der Molen HF, Guseva 
Canu I. Psychometric Properties of Burnout Measures: A Systematic 
Review. Epidemiol Psychiatr Sci. 2021;30: e8. https://​doi.​org/​10.​1017/​
S2045​79602​00011​34.

	22.	 Maslach C, Jackson S. E, Schwab R. L. Maslach Burnout Inventory-Edu-
cators Survey (MBI-ES). In: Palo Alto, editor. MBI manual. CA: Consulting 
Psychologist Press; 1996. p. 27–32.

	23.	 Maslach C, Leiter M. P., Schaufeli W. Measuring Burnout. In: The Oxford 
Handbook of Organizational Well Being. 2008. p. 86–108.

	24.	 Fiorilli C, Albanese O, Gabola P, Pepe A. Teachers’ Emotional Competence 
and Social Support: Assessing the Mediating Role of Teacher Burnout. 
Scand J Educ Res. 2017;61(2):127–38. https://​doi.​org/​10.​1080/​00313​831.​
2015.​11197​22.

	25.	 Doulougeri K, Georganta K, Montgomery A. “Diagnosing” Burnout 
among Healthcare Professionals: Can We Find Consensus? Cogent Med. 
2016;3(1):1. https://​doi.​org/​10.​1080/​23312​05X.​2016.​12376​05.

	26.	 Kaschka W, Korczak D, Broich K. Burnout: A Fashionable Diagnosis. Dtsch 
Arzteblatt Int. 2011;108(46):781–7. https://​doi.​org/​10.​3238/​arzte​bl.​2011.​
0781.

	27.	 Benevene P, Wong YHP, Fiorilli C, De Stasio S. A Cross-National Compari-
son on Subjective Well-Being of Kindergarten Teachers: Hong Kong and 
Italy. Front Psychol. 2018;9:2626. https://​doi.​org/​10.​3389/​fpsyg.​2018.​
02626.

	28.	 Dyrbye LN, West CP, Shanafelt TD. Defining Burnout as a Dichotomous 
Variable. J Gen Intern Med. 2009;24(3):440–440. https://​doi.​org/​10.​1007/​
s11606-​008-​0876-6.

	29.	 Schaufeli WB, Desart S, De Witte H. Burnout Assessment Tool (BAT)—
Development, Validity, and Reliability. Int J Environ Res Public Health. 
2020;17(24):9495. https://​doi.​org/​10.​3390/​ijerp​h1724​9495.

	30.	 Angelini G, Buonomo I, Benevene P, Consiglio P, Romano L, Fiorilli C. The 
Burnout Assessment Tool (BAT): A Contribution to Italian Validation with 
Teachers’. Sustainability. 2021;13(16):9065. https://​doi.​org/​10.​3390/​su131​
69065.

	31.	 Consiglio C, Mazzetti G, Schaufeli WB. Psychometric Properties of the Ital-
ian Version of the Burnout Assessment Tool (BAT). Int J Environ Res Public 
Health. 2021;18(18):9469. https://​doi.​org/​10.​3390/​ijerp​h1818​9469.

	32.	 Schaufeli W. B., Leiter M. P., Maslach C, Jackson S. E. Maslach Burnout 
Inventory – General Survey (MBI-GS). In: Palo Alto, editor. MBI manual. CA: 
Consulting Psychologist Press; 1996.

	33.	 Borgogni L, Galati D, Petitta L, Centro Formazione Schweitzer. Il Ques-
tionario Checkup Organizzativo. Manuale Dell’adattamento Italiano 
[Organizational Chekup Questionnaire. Italian Adaptation Manual]. Italy: 
O. S. Organizzazioni Speciali, Florence; 2005.

	34.	 Bech P. Measuring the Dimension of Psychological General Well-Being by 
the WHO-5. In: Quality of Life Newsletter. 2004. p. 15–6.

	35.	 Cedrone F, Greco E, Sio SD. Benessere nei luoghi di lavoro: valutazione 
della percezione attraverso la somministrazione del questionario WHO-5 
Well-being Index. SALUTE E Soc. 2017. https://​doi.​org/​10.​3280/​SES20​
17-​SU3009.

	36.	 Ware JE, Keller SD, Kosinski M. SF-12: How to Score the SF-12 Physical and 
Mental Health Summary Scales; Health Institute. Boston MA, USA: Health 
Institute, New England Medical Center; 1995.

	37.	 Apolone G, Mosconi P, Quattrociocchi L, Granicolo E, Groth N, Ware JE. 
Questionario sullo stato di salute SF-12. Versione italiana. Milano: Guerini 
e Associati; 2001.

	38.	 Brown TA. Confirmatory Factor Analysis for Applied Research: Second 
Edition. New York: Guilford Press; 2015. ISBN 9781462515363.

	39.	 MacCallum RC, Browne MW, Sugawara HM. Power Analysis and Deter-
mination of Sample Size for Covariance Structure Modeling. Psychol 
Methods. 1996;1(2):130–49. https://​doi.​org/​10.​1037/​1082-​989X.1.​2.​130.

	40.	 Hu L, Bentler PM. Cutoff Criteria for Fit Indexes in Covariance Structure 
Analysis: Conventional Criteria versus New Alternatives. Struct Equ Model 

Multidiscip J. 1999;6(1):1–55. https://​doi.​org/​10.​1080/​10705​51990​95401​
18.

	41.	 Xia Y, Yang Y. RMSEA, CFI, and TLI in Structural Equation Modeling with 
Ordered Categorical Data: The Story They Tell Depends on the Estimation 
Methods. Behav Res Methods. 2019;51(1):409–28. https://​doi.​org/​10.​
3758/​s13428-​018-​1055-2.

	42.	 Revelle W, Zinbarg RE. Coefficients Alpha, Beta, Omega, and the Glb: 
Comments on Sijtsma. Psychometrika. 2008;74(1):145. https://​doi.​org/​10.​
1007/​s11336-​008-​9102-z.

	43.	 Zinbarg RE, Revelle W, Yovel I, Li W. Cronbach’s α, Revelle’s β, and Mcdon-
ald’s ΩH: Their Relations with Each Other and Two Alternative Conceptu-
alizations of Reliability. Psychometrika. 2005;70(1):123–33. https://​doi.​org/​
10.​1007/​s11336-​003-​0974-7.

	44.	 Dunn T. J, Baguley T, Brunsden V. From Alpha to Omega: A Practical 
Solution to the Pervasive Problem of Internal Consistency Estimation. Br 
J Psychol Lond Engl 1953. 2014;105(3):399–412. https://​doi.​org/​10.​1111/​
bjop.​12046.

	45.	 Hiver C, Villa A, Bellagamba G, Lehucher-Michel M-P. Burnout Prevalence 
among European Physicians: A Systematic Review and Meta-Analysis. Int 
Arch Occup Environ Health. 2022;95(1):259–73. https://​doi.​org/​10.​1007/​
s00420-​021-​01782-z.

	46.	 Krisberg K. Concerns Grow about Burnout and Stress in Health Care 
Workers. Am J Public Health. 2018;108(12):1576.

	47.	 Singh, V.; Young, J.; Malhotra, P.; McCann-Pineo, M.; Rasul, R.; Corley, S. S.; 
Yacht, A. C.; Friedman, K.; Barone, S.; Schwartz, R. M. Evaluating Burnout 
during the COVID-19 Pandemic among Physicians in a Large Health 
System in New York. Arch. Environ. Occup. Health 2022, 1–9. https://​doi.​
org/​10.​1080/​19338​244.​2021.​20230​84.

	48.	 Pniak B, Leszczak J, Adamczyk M, Rusek W, Matłosz P, Guzik A. Occu-
pational Burnout among Active Physiotherapists Working in Clinical 
Hospitals during the COVID-19 Pandemic in South-Eastern Poland. Work 
Read Mass. 2021;68(2):285–95. https://​doi.​org/​10.​3233/​WOR-​203375.

	49.	 Lasalvia A, Bonetto C, Porru S, Carta A, Tardivo S, Bovo C, Amaddeo F. 
Psychological impact of COVID-19 pandemic on healthcare workers 
in a highly burdened area of north-east Italy. Epidemiol psychiat Sci. 
2021;30:e1. https://​doi.​org/​10.​1017/​S2045​79602​00011​58.

	50.	 de Beer LT, Schaufeli WB, De Witte H, Hakanen JJ, Shimazu A, Glaser J, 
Seubert C, Bosak J, Sinval J, Rudnev M. Measurement Invariance of the 
Burnout Assessment Tool (BAT) Across Seven Cross-National Representa-
tive Samples. Int J Environ Res Public Health. 2020;17(15):E5604. https://​
doi.​org/​10.​3390/​ijerp​h1715​5604.

	51.	 Sakakibara K, Shimazu A, Toyama H, Schaufeli WB. Validation of the 
Japanese Version of the Burnout Assessment Tool. Front Psychol. 
1819;2020:11. https://​doi.​org/​10.​3389/​fpsyg.​2020.​01819.

	52.	 Dijxhoorn A-FQ, Brom L, van der Linden YM, Leget C, Raijmakers NJ. 
Healthcare Professionals’ Work-Related Stress in Palliative Care: A Cross-
Sectional Survey. J Pain Symptom Manage. 2021;62(3):e38–45. https://​
doi.​org/​10.​1016/j.​jpain​symman.​2021.​04.​004.

	53.	 Sasidharan S, Dhillon HS. Stress and Burnout among Health-Care Workers 
in the Coronavirus Disease 2019 Intensive Care Unit. Int J Crit Illn Inj Sci. 
2021;11(4):257–61. https://​doi.​org/​10.​4103/​ijciis.​ijciis_​45_​21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/02678370500297720
https://doi.org/10.1017/S2045796020001134
https://doi.org/10.1017/S2045796020001134
https://doi.org/10.1080/00313831.2015.1119722
https://doi.org/10.1080/00313831.2015.1119722
https://doi.org/10.1080/2331205X.2016.1237605
https://doi.org/10.3238/arztebl.2011.0781
https://doi.org/10.3238/arztebl.2011.0781
https://doi.org/10.3389/fpsyg.2018.02626
https://doi.org/10.3389/fpsyg.2018.02626
https://doi.org/10.1007/s11606-008-0876-6
https://doi.org/10.1007/s11606-008-0876-6
https://doi.org/10.3390/ijerph17249495
https://doi.org/10.3390/su13169065
https://doi.org/10.3390/su13169065
https://doi.org/10.3390/ijerph18189469
https://doi.org/10.3280/SES2017-SU3009
https://doi.org/10.3280/SES2017-SU3009
https://doi.org/10.1037/1082-989X.1.2.130
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.3758/s13428-018-1055-2
https://doi.org/10.3758/s13428-018-1055-2
https://doi.org/10.1007/s11336-008-9102-z
https://doi.org/10.1007/s11336-008-9102-z
https://doi.org/10.1007/s11336-003-0974-7
https://doi.org/10.1007/s11336-003-0974-7
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1007/s00420-021-01782-z
https://doi.org/10.1007/s00420-021-01782-z
https://doi.org/10.1080/19338244.2021.2023084
https://doi.org/10.1080/19338244.2021.2023084
https://doi.org/10.3233/WOR-203375
https://doi.org/10.1017/S2045796020001158
https://doi.org/10.3390/ijerph17155604
https://doi.org/10.3390/ijerph17155604
https://doi.org/10.3389/fpsyg.2020.01819
https://doi.org/10.1016/j.jpainsymman.2021.04.004
https://doi.org/10.1016/j.jpainsymman.2021.04.004
https://doi.org/10.4103/ijciis.ijciis_45_21

	A new tool to evaluate burnout: the Italian version of the BAT for Italian healthcare workers
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Method
	Aim and hypotheses

	Participants
	Procedure
	Measures
	Data analysis
	Results
	Factorial Validity
	Reliability
	Construct validity

	Discussion
	Limitations and future directions
	Conclusions
	References


