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Abstract 

The construct and diagnosis of burnout are hotly debated in the literature. There is a 

lack of consensus regarding the conceptualisation, measurement, and the associated 

neural correlates of burnout, as well as its relationship with depression. University 

Faculty (referred to as academic staff in the South African context) represents an 

understudied population that is vulnerable to burnout. The main aim of this study was 

to conduct a pilot-study investigation to explore the psychometric and 

electrophysiological profile of academic burnout, as part of a wider longitudinal study 

investigating the efficacy of neurofeedback training as an intervention for academic 

burnout. The pilot study consisted of a two-stage sample design. Stage-one drew on 

survey-based methods with a sample of 55 academic staff members from the 

University of the Witwatersrand (Wits). Burnout was measured using the Burnout 

Assessment Tool (BAT) and the Maslach Burnout Inventory (MBI) and the Beck 

Depression Inventory (BDI-II) for depression. Psychometric analysis was performed 

using descriptive and correlational analyses of BAT, MBI, and BDI-II scores to address 

the research aims. The sample (n = 55) presented with high levels of burnout as 

determined by the BAT. Moderate and low levels of burnout were found as determined 

by the MBI, with a high correlation between the two measures. Mild levels of 

depression were found as measured by the BAT-II on average with categorical 

analysis revealing a maximum of 36.36% overlap between depression and burnout. 

Treated dimensionally, depression and burnout were significantly and strongly 

correlated. The consistent replication of our findings across various measures, 

samples, and countries, strongly questions the discriminant validity of burnout versus 

depression. Stage-two included a smaller sample of academic staff (N=11) drawn from 

the wider sample and utilised quantitative electroencephalogram (qEEG) methods at 

rest for the eyes open and closed conditions. Data analysis included a descriptive 

comparison of this sample to a normative database provided by the qEEG-Pro 

software. Although individual qEEG results showed substantial deviations from the 

norm, the group average revealed no qEEG deviations among our sample of academic 

staff scoring high on burnout. It appears that there is a lack of consistency among 

research focused on the qEEG correlates of burnout for the alpha, beta, and delta 

bands. Therefore, it is currently impossible to draw definite conclusions about the 

direction and existence of specific brain wave abnormalities in the burnout population, 
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which signals the need for further exploration to establish reliable neurobiological 

markers of burnout.  
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Nomenclature 

Academic staff: The individuals working as research and teaching staff at higher 

education institutions.  
Burnout: A debated psychological syndrome with a symptomatic description 

containing elements of exhaustion, depersonalisation, sense of reduced personal 

accomplishment, cognitive, and emotional impairments.  

Depression: Prolonged feelings of intense sadness or hopelessness lasting a 

minimum of two weeks. It disrupts daily activities and may manifest physically, leading 

to symptoms like pain, fluctuations in weight, disruptions in sleep patterns, or a 

decrease in energy levels. Individuals with depression might also encounter difficulties 

concentrating, perceptions of low self-worth or overwhelming feelings of guilt, and 

recurrent contemplation of death or suicidal thoughts. 

Melancholic subtype of depression: Characterised by a loss of interest or pleasure 

in all, or almost all, activities. Individuals with melancholic depression do not show 

reactivity to normally pleasurable stimuli and do not show even temporary 

improvements in mood following good events. In addition, at least three of the following 

symptoms are present: The sensation that depression is worse in the morning than in 

the evening, significant weight loss or loss of appetite, insomnia characterised by early 

morning awakening, psychomotor agitation, and excessive or inappropriate guilt. 

Atypical subtype of depression: Individuals with atypical depression show mood 

changes in response to actual life events. Their mood might temporarily brighten with 

the development of good news, for example. In addition, individuals also demonstrate 

two or more of the following symptoms: Significant weight gain or appetite increase, 

hypersomnia, feelings of heaviness in the limbs, and a long-standing pattern of 

sensitivity to interpersonal rejection.  

Neurofeedback: A process in which sensors are placed on the scalp and devices are 

used to monitor and provide moment-to-moment information that is fed back to the 

individual about his or her physiological brain activity for purposes of improving brain 

functioning.  
Quantitative electroencephalogram (qEEG): The qEEG method uses computer 

algorithms to statistically transform, process, and analyse EEG data. Transforming 

EEG data into qEEG parameters enables the investigator to objectively evaluate an 



 xiv 

individual’s EEG features, such as power, coherence, phase, amplitude, and 

frequency, compared to a normative database.  
Nomological networks: A nomological network is a representation of the concepts 

of interest in a study, their observable manifestations, and the interrelationships 

between them. 

Convergent validity: Convergent validity refers to how closely a test is related to 

other tests that measure the same (or similar) constructs.  

Discriminative validity: Discriminant validity refers to the extent to which a test is not 

related to other tests that measure different constructs. 
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CHAPTER 1: INTRODUCTION AND BACKGROUND TO RESEARCH 

1.1 Background: Understanding burnout 

The formal introduction of the construct of ‘burnout’ first emerged in the literature in 

the late 1960s by author Graham Greene when he described the story of an architect 

who lost the capacity to find meaning in his occupation and pleasure in his life (Edú-

Valsania et al., 2022). Afterwards, the term made its way into the psychological sphere 

when Freudenberger (1975) conceptualised burnout as a state of extreme fatigue and 

frustration among volunteers working in a care centre for individuals with mental 

disorders. The author attempted to theorise about the source of this extreme fatigue 

by suggesting it originated from excessive demands being placed on these individuals’ 

strength, energy, or resources. Nevertheless, the phenomenon now known as 

‘burnout’ might have a much longer and richer history when considering the extensive 

neurological and psychoanalytic work on the physical manifestations of chronic stress 

(see the classical work by Freud, 1905). However, for the purposes of this thesis, 

burnout will be conceptualised in terms of a more contemporary perspective stemming 

from the organisational psychology literature. 

 

The next significant development in the burnout field was pioneered by Maslach and 

Jackson (1981) who introduced a three-component operational definition of burnout 

captured by the the Maslach Burnout Inventory (MBI). According to these authors, 

burnout is a psychological syndrome characterised by: (1) exhaustion, (2) 

depersonalisation or cynicism, and (3) a reduced sense of personal accomplishment 

or professional efficacy that is considered a prolonged response to chronic 

occupational stress. From this definition, for the purpose of this study, burnout is 

considered a syndrome and is thus understood as a set of symptoms that emerge 

simultaneously and comprise a specific state distinct from others.  

 

Initially, the MBI’s three components were labelled as emotional exhaustion, 

depersonalisation, and a reduced sense of personal accomplishment. The resulting 

measurement instruments were named the MBI-Human Service Survey (MBI-HSS; 

Maslach & Jackson, 1981) and the MBI-Educator Survey (MBI-ES; Maslach & 

Jackson, 1986). These versions of the MBI were thus only suitable for measuring 
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burnout among those in the human services and educational environments. However, 

answering the call for a burnout measure that can be used in any occupational setting, 

Maslach et al. (1996) introduced the MBI-General Survey (MBI-GS). The MBI-GS 

captures equivalent dimensions of burnout, namely exhaustion, cynicism, and a 

reduced sense of professional efficacy. Fundamentally, the MBI-GS measures the 

same three components outlined in the previous two editions but without the specific 

wording applied to those in human services or educational environments (Maslach et 

al., 1996). Thus, the following sections will provide definitions of these components as 

it appears in both the original and more recent version of the MBI.  

 

The first component, exhaustion, can be understood as the experience of severe 

fatigue and feelings of depleted emotional resources (Maslach et al., 2001). Next, the 

inextricably linked cynicism and depersonalisation elements are marked by uncaring, 

callous, or detached attitudes towards others (depersonalisation) or one’s work 

(cynicism; Maslach et al., 2001). Therefore, specifically relevant to academic staff, 

burnout among this population can present as negative and distant attitudes towards 

students and colleagues and/or the work itself (Singh & Bush, 1998). The reduced 

personal accomplishment or professional efficacy component calls attention to 

symptoms of burnout such as perceived incompetence, reduced satisfaction with 

occupational success, and the absence of productivity in the workplace (Maslach et 

al., 2001). Maslach et al. (2001) attempt to explain this component by stating that a 

work climate characterised by chronic and overwhelming demands can be expected 

to foster a condition in which employees are likely to negatively self-assess their 

performance and develop reduced satisfaction with their occupational success.  

 

From these initial studies, burnout gained increasing attention, which led to its 

inclusion in the 11th Revision of the International Classification of Diseases (ICD-11) 

by the World Health Organisation (WHO, 2019). Specifically, the WHO (2019) agrees 

with Maslach and Jackson’s (1981) classification of burnout as a syndrome following 

persistent occupational stress, characterised by the three dimensions outlined by 

these authors. Important to note, that according to the ICD-11, burnout is presented 

under general problems associated with occupational experiences and is not classified 

as a clinical diagnosis. As such, the viewpoint of the WHO is uncertain as the 

organisation includes burnout among their list of diseases whilst also denying that it is 
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one (Schaufeli et al., 2020a). Likewise, burnout also lacks conceptualisation as a 

clinical diagnostic category in the Diagnostic and Statistical Manual of Mental 

Disorders (DSM; American Psychiatric Association [APA], 2013). For this reason, 

burnout represents a source of significant scientific debate regarding its symptomatic 

profile and whether it should be considered a clinical diagnosis (Golonka et al., 2019).  

 

For example, according to Rotenstein et al. (2018), the lack of consensus regarding 

burnout’s symptomatic profile is evident since at least 42 different burnout definitions 

can be found in the literature. The most notable variations in the definition of burnout 

are its conceptualisation as a syndrome consisting exclusively of exhaustion 

(Kristensen et al., 2005; Pines & Aronson, 1988), or rather that it represents a 

multidimensional construct, as in the previously mentioned MBI (Maslach & Jackson, 

1981). In addition, some believe that the symptomatic profile of burnout also includes 

cognitive impairments, such as memory difficulties, deficits in attention and 

concentration (Schaufeli et al., 2020b) or simply slowed mental processes (Shirom & 

Melamed, 2005). Indeed, neuropsychological testing revealed a spectrum of cognitive 

impairments associated with burnout, most notably in the executive function, attention, 

and memory domains (Deligkaris et al., 2014). For example, research indicates that 

burnout adversely affects sustained attention, working memory, inhibition, and 

cognitive flexibility—key components of executive control (Der Linden et al., 2005; 

Feuerhahn et al., 2013). The significance of attentional impairment is highlighted by 

Österberg et al. (2014), who observed diminished performance on cognitive tasks 

reliant on intact attentional functions among individuals previously diagnosed with 

work-related stress and exhaustion. Additionally, Jonsdottir et al. (2013) noted that 

burnout patients exhibited inferior performance on tasks involving learning and 

episodic memory compared to their healthy counterparts. 

 

Furthermore, Schaufeli et al. (2020b) are also of the opinion that those experiencing 

burnout also suffer from emotional impairments. Emotional impairment is 

characterised by heightened emotional responses as well as a sense of being 

overwhelmed by one's emotions (Schaufeli & De Witte, 2023). Specific symptoms 

include frustration and anger at work, irritability, overreacting, unexplained sadness, 

and a lack of emotional control in the workplace (Schaufeli & De Witte, 2023). Given 

that burnout stems from prolonged occupational stress, the cognitive and emotional 
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deficits observed in affected employees are unsurprising. Chronic stress can exert 

enduring detrimental effects on the brain. The specific neurological mechanisms 

underlying these impairments are extensively explored in the subsequent chapter. 

However, put briefly, glucocorticoids, a class of hormones released in response to 

stressors, can impact brain regions such as the hippocampus, cingulate cortex, 

amygdala, and frontal lobes (Herman & Cullinan, 1997). Prolonged stress exposure 

can result in neuronal damage within these areas or disrupt the neural connections 

crucial for emotional regulation and cognitive function (Belanoff et al., 2001). 

Consequently, chronic stress can detrimentally affect both cognition and precipitate 

various emotional disturbances (Marin et al., 2011). 

 

According to these variations in the definition of burnout, numerous measurement 

instruments can be employed to capture burnout, all based on differing 

conceptualisations of the syndrome. These measurement instruments and 

fundamental burnout conceptualisations will be discussed in detail in the subsequent 

chapter. However, put briefly, there are currently six popular burnout measures that all 

differ in their conceptualisation of the condition (see Table 1). For example, as 

mentioned previously, some capture burnout as the experience of extreme exhaustion 

alone. However, the vast majority of measures consider burnout to consist of 

equivalent MBI dimensions of exhaustion and depersonalisation with conflicting views 

about the inclusion of either only cognitive difficulties, or both cognitive and emotional 

symptoms, or neither. Therefore, in terms of nosology, burnout remains undefined. 

Despite over 35 years of ongoing research, no diagnostic category for the syndrome 

exists (Bianchi et al., 2019; Rotenstein et al., 2018). This impedes interested parties 

from gaining accurate prevalence data on the condition and, in turn, a clear impression 

of employees’ mental health status (Bianchi et al., 2019).  

 

Table 1: Conceptualising burnout according to different measures 

Burnout measure Definition of burnout 
Copenhagen 
Burnout Inventory 
(CBI) 

Psychological syndrome comprised of physical and 
psychological exhaustion. 

Burnout Measure 
(BM) 

A state of physical, emotional, and mental exhaustion. 
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Burnout measure Definition of burnout 
MBI Psychological syndrome characterised by exhaustion, 

depersonalisation, and a reduced sense of personal 
accomplishment. 

Burnout 
Assessment Tool 
(BAT) 

A state of severe exhaustion, mental distancing, and 
cognitive and emotional impairment.  

• Mental distance: Extreme aversion to work and cynical 
attitudes. 

• Exhaustion: Extreme loss of energy. 
• Cognitive impairment: Memory difficulties and deficits 

in attention and concentration. 
Oldenburg 
Burnout Inventory 
(OLBI) 

Burnout consists of exhaustion and occupational 
disengagement. 

• Exhaustion: The outcome of extreme pressure placed 
on physical, emotional, and cognitive faculties. 

• Disengagement: When individuals distance 
themselves from their work in general, the objects or 
contents of their job.  

Shirom-Melamed 
Burnout Measure 
(SMBM) 

Critical components include: Cognitive weariness, fatigue, 
and emotional exhaustion. 

• Cognitive weariness: Experience of slowed mental 
processes or diminished mental agility. 

• Emotional exhaustion: Depletion of the necessary 
energy required to demonstrate empathy towards 
colleagues or service recipients. 

• Physical fatigue: Low energy levels in performing 
activities of daily living. 

 

Additionally, within the last decade, the debate on whether burnout should be viewed 

as a syndrome distinct from depression has also been especially prominent (Meier & 

Kim, 2022). For example, considering the partial overlap of burnout symptomology 

with that of depression, it has been suggested that burnout is merely a form of 

depression elicited by occupational stressors (Bianchi et al., 2014; Bianchi et al., 

2021). However, researchers also consistently highlight important differences between 

the symptom profiles of burnout and depression (Ahola & Hakanen, 2007; Hakanen & 

Schaufeli, 2012). Several researchers also demonstrated differences in the underlying 

neural correlates of the two conditions that may further support the idea that burnout 

should be considered a stand-alone syndrome (Brenninkmeijer et al., 2001; Golonka 

et al., 2019; Luijtelaar et al., 2010; Tement et al., 2016). However, regardless of the 
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ongoing debates on the conceptualisation of burnout and its relation to depression, 

this phenomenon is still considered a serious problem among various working 

populations.  

 

Overall, special attention has been given to the high prevalence of burnout among 

individuals working in healthcare industries (Edú-Valsania et al., 2022). For example, 

extensive studies have been conducted that highlight the high levels of burnout among 

physicians (Kumar, 2016; Low et al., 2019), nurses (Adriaenssens et al., 2015; Woo 

et al., 2020), and paramedics (Reardon et al., 2020). Further vulnerable working 

populations have also been identified that suffer from high levels of burnout, such as 

informal caregivers (Gérain & Zech, 2020), parents (Roskam et al., 2021), professional 

athletes (Gustafsson et al., 2017), catholic clergy (Picornell-Gallar & González-Fraile, 

2023), and school teachers (García-Carmona et al., 2019). However, one 

understudied population that may be at risk for burnout is academic staff (the 

individuals working as research and teaching staff at higher education institutions), as 

will be discussed in the next section.  

 

1.2 Burnout among academic staff 

Over the preceding years, several research inquiries were aimed at improving our 

understanding of the occupational environment and well-being of individuals working 

in the higher educational sector (i.e., academic staff; Brunsting et al., 2014; Skaalvik 

& Skaalvik, 2010; Zhong et al., 2009). This may be particularly relevant considering 

the historic rise in international focus on stress among academic staff and associated 

poor health outcomes (Gmelch et al., 1984; Kyriacou, 1987). As per the WHO (2023), 

stress can be defined as “a state of worry or mental tension caused by a difficult 

situation”. Importantly, as previously stated, burnout is commonly understood as the 

outcome of chronic stress.  

 

More recently, surveys conducted among academic staff across different universities 

have brought attention to the transformed landscape of academia, indicating that it is 

no longer perceived as a relatively low-stress work environment (Kinman, 2014). In 

fact, globally located academic staff reported significant amounts of work-related 

stress (Kinman, 2001; Watts & Robertson, 2011). In their systematic review, Watts and 
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Robertson (2011) reported that the most notable factors contributing to stress among 

this population include pronounced increases in workload because of 

internationalisation, massification, and rising requirements for both improved research 

productivity and quality of education (Byrne et al., 2013; Rothmann & Barkhuizen, 

2008; Sabagh et al., 2018). The competitive climate of academia, often described as 

the ‘publish or perish’ culture, can further contribute to impaired mental health of 

academic staff (Frith, 2020). The relentless pace of publication output is often referred 

to as fast science in contrast to slow science where emphasis is placed on quality 

rather than quantity (Frith, 2020). This phenomenon known as fast science is in the 

opinion of Frith (2020, p.1) “bad for both science and scientists.” 

 

Considering academic staff from South Africa specifically, the South African higher 

education domain is often faced with substantial challenges that can contribute to 

experienced stress among staff (Coetzee et al., 2019). Barkhuizen et al. (2013) noted 

that universities in South Africa encountered massive economic and social changes 

following the fall of Apartheid. For example, higher education is now more accessible 

for students from under-resourced socio-economic and academic backgrounds, 

historically disadvantaged due to Apartheid (Barkhuizen et al., 2013). These students 

are often not adequately prepared for higher education and can thus contribute to the 

stress experienced by academic staff by creating additional work burdens (Pienaar & 

Bester, 2009). Of note, burnout investigations among university students in South 

Africa have received considerably more attention while much less is known about 

burnout among academic staff in comparison (e.g., Colby et al., 2018; le Roux et al., 

2017; Morgan & de Bruin, 2010; Mostert et al., 2007; Stein & Sibanda, 2016; van der 

Merwe et al., 2020).  

 

Moreover, post-Apartheid also marked a period in which the government implemented 

strategies aimed at facilitating a knowledge-based economy (Simons et al., 2019), 

thereby holding academics responsible for producing knowledge and knowledge 

producers (Waghid, 2002). As a result, South African academic staff are often 

burdened with high workloads due to large student numbers and increased pressure 

for high-quality research and international publications, which mirrors the wider 

international academic climate (Frith, 2020), but arguably with less access to structural 

resources (e.g., research funding; Barkhuizen et al., 2013; van Niekerk & Van Gent, 
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2021). Finally, country-wide student protests, mostly relating to student exclusion 

according to financial, epistemological, and cultural grounds, dramatically disrupted 

the working environments of academic staff (Czerniewicz et al., 2019). The 

significance of these protests is aptly captured by the following quote from Jansen 

(2017): “Even during the long, dark days of apartheid, no university had ever 

experienced this level of student protest in terms of scale, scope, intensity, and, in the 

course of time, violence”. Considering these numerous challenges associated with the 

higher education sector in general, and specific to contexts like South Africa, academic 

staff often find themselves in stressful working environments and are thus arguably at 

risk for burnout (Barkhuizen et al., 2013). 

 

Indeed, abundant research studies support the notion of high burnout rates among 

globally located academic staff (Adekola, 2012; Byrne et al., 2013; Catano et al., 2010; 

Khan & Yousaf, 2016; Mark & Smith, 2012; Nazari et al., 2016; Teven, 2007; 

Tytherleigh et al., 2005; Winefield et al., 2003). Of further relevance is the high burnout 

rates reported among academic staff in South Africa, as determined by the MBI 

(Pretorius, 1994; Rothmann & Barkhuizen, 2008), the OLBI (Coetzee et al., 2019) and 

the BAT (Fynn & van der Walt, 2023). Therefore, a handful of studies have shown that 

South African academics show high levels of burnout across different 

conceptualisations of the condition. However, apart from demonstrating high levels of 

burnout among South African academic staff, these studies did not contribute to our 

understanding of burnout as a construct, its neural correlates, and its relation with 

depression.  

 

Nevertheless, stressors associated with the recent coronavirus disease 2019 (COVID-

19) pandemic are likely to further increase the risk of burnout among the already 

vulnerable academic staff population (Gewin, 2021). The pandemic disrupted the 

activities of most higher educational institutions by forcing a rapid movement to online 

methods of teaching (Hofer et al., 2021; Robson et al., 2022). Many university lecturers 

were not familiar with online educational methods which caused considerable 

challenges when attempting to appropriately engage with students (Littlejohn et al., 

2021). In South Africa, university lecturers indicated that their workload increased 

considerably, and they found the implementation of online education challenging due 

to a lack of preparedness for online teaching (Banda & Malinga, 2021). Furthermore, 
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in many low- and middle-income countries, as is the case in South Africa, many 

students and staff were exposed to poor internet connectivity, high costs of data, 

inadequate technological infrastructure, and disruptions in power supply (Banda & 

Malinga, 2021; Tadesse & Muluye, 2020). Sequentially, academics were faced with 

the additional burden of managing these difficulties on top of an already increased 

workload (Banda & Malinga, 2021) and other COVID-19-related stressors (Dinu et al., 

2021). Additionally, Łaskawiec et al. (2022) also highlighted that the stress and trauma 

of the pandemic are maintained even after the subsequent ‘return to normal’ as the 

widespread destabilisation of organisations, institutions, and family structures is 

continuously experienced. 

 

Therefore, as burnout arguably represents a substantial concern among academics, 

effective ways of identifying and treating the condition become an important priority. 

However, when attempting to identify or treat burnout, it is first necessary to 

understand what exactly constitutes burnout. To this end, as mentioned in the previous 

section, the uncertainty surrounding the conceptualisation of burnout, its available 

measures, and its relationship with depression are key factors to address when 

attempting to understand and identify burnout among academics. Additionally, these 

points of controversy have serious consequences for the ability to develop effective 

interventions to combat the adverse effects of the condition. For example, since 

burnout is still heavily debated as a concept or diagnosis, empirical investigations of 

interventions for the syndrome are scarce (Ahola et al., 2017; Korczak et al., 2012; 

Leiter & Maslach, 2014). On this note, examining emerging and innovative strategies 

to reduce burnout, such as neurofeedback, may be valuable. As a reminder, the 

current study is not an intervention study but since it is embedded in the larger 

longitudinal study focused on investigating the efficacy of neurofeedback as a burnout 

intervention it is important to investigate the neural correlates of burnout, which is 

presently not yet known in full, as will become apparent in the next section.  

 

1.3 Neurofeedback 

The International Society for Neuroregulation and Research (ISNR) defined 

neurofeedback as follows: “Neurofeedback is a process in which sensors are placed 

on the scalp and devices are used to monitor and provide moment-to-moment 
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information that is fed back to the individual about his or her physiological brain activity 

for purposes of improving brain functioning” (ISNR, 2023). Importantly, considering the 

nature of neurofeedback, this intervention is not dependent on a specific diagnosis but 

rather aims to correct underlying brain-wave deviations that will ultimately alleviate 

associated symptoms. Thus, it may be particularly relevant in the context of conflicting 

opinions on the diagnostic status of burnout, although the efficacy of the intervention 

itself is still widely debated (Alkoby et al., 2018; Marzbani et al., 2016; Rogala et al., 

2016).  

 

For example, the systematic review by Rogala et al. (2016) concluded by stating that 

the effectiveness of neurofeedback is highly ambiguous, which may result from a 

limited number and high diversity of the available descriptions of well-controlled 

neurofeedback studies. The principal aim of this review was to assess the scientific 

evidence supporting the efficacy of diverse neurofeedback protocols for nonspecific 

syndromes. The culmination of this review encompassed 25 studies that compared 

the effectiveness of neurofeedback against control groups comprising healthy 

participants or, conversely, groups undergoing alternative interventions such as 

relaxation techniques or yoga. In assessing the efficacy of neurofeedback, the authors 

examined alterations in EEG activity alongside desired behavioural modifications.  

 

Nevertheless, despite the apparent ambiguity regarding the efficacy of neurofeedback 

in this rigorous review, numerous other and more recent studies in the field present an 

alternative perspective. These studies indicate that neurofeedback holds promise as 

a potentially beneficial intervention for individuals grappling with burnout or other 

stress-related conditions, such as posttraumatic stress disorder (PTSD). For instance, 

Campbell et al. (2020) conducted a study utilising an alpha-theta neurofeedback 

regimen to examine the potential benefits for 12 radiation therapists in terms of 

behaviour and brain performance. After completing the three-week protocol, 

participants exhibited a reduction in perceived cognitive workload, quicker response 

times during task performance, and a decrease in alpha band desynchrony. In 

essence, this research offers promising behavioural enhancements alongside 

evidence of neurophysiological changes following neurofeedback, advocating for 

further exploration of its efficacy in mitigating burnout. Likewise, Choi et al. (2023) 

conducted a systematic review and meta-analysis to explore the impact of 



 11 

neurofeedback on alleviating symptoms of PTSD. The authors analysed ten studies, 

comprising 276 participants, that included randomised and non-randomised controlled 

trials spanning from 1990 to July 2020. The findings of their study revealed a positive 

influence of neurofeedback on various aspects of PTSD, including arousal levels as 

well as intrusive, numbing, and suicidal ideations. Consequently, the authors assert 

that neurofeedback emerges as a promising and efficacious therapeutic avenue for 

addressing PTSD symptomology. 

 

Neurofeedback applications are implemented by first acquiring brain-based data, 

which can be performed using different methods; however, the most popular method 

and the focus of the current study is the quantitative electroencephalogram (qEEG; 

Enriquez-Geppert et al., 2017). The qEEG method is a more advanced form of EEG 

analysis that uses computer algorithms to statistically transform, process, and analyse 

EEG data (Demos, 2005). Transforming EEG data into qEEG parameters enables the 

investigator to objectively evaluate an individual’s EEG features, such as power, 

coherence, phase, amplitude, and frequency, compared to a normative database 

(Demos, 2005). In this way, a qEEG analysis can assist the investigator in their 

understanding of the current brain functioning of a particular individual by recognising 

how it compares to what is considered healthy or normal (Demos, 2005). This 

information can then be used to develop a neurofeedback protocol to establish optimal 

brain functioning by strengthening and/or weakening specific frequency bands’ power 

to ultimately alleviate targeted symptoms (Collura, 2016).  

 

Effective neurofeedback protocols for burnout are thus dependent on knowledge about 

the biological brain wave characteristic of the syndrome targeted. Of note, the 

literature on the electrophysiological profile of burnout is severely lacking, evidenced 

by only three identified studies that have been carried out to date (Golonka et al., 2019; 

Luijtelaar et al., 2010; Tement et al., 2016). Further, among these studies, there are 

notable fragmentary findings. The findings from these studies, alongside the 

interpretation of various electrophysiological observations, will be meticulously 

examined in the subsequent chapter. However, to provide immediate insight, a concise 

overview of the results of these three studies will be presented. The first study by 

Luijtelaar et al. (2010) demonstrated significantly lower alpha peak frequency (APF) 

and beta power in the burnout group than in controls. Golonka et al. (2019) found 



 12 

significantly reduced alpha power among employees with burnout compared to 

controls. Lastly, Tement et al. (2016) found that alpha power positively correlated with 

burnout scores, although this relationship was non-significant. Therefore, in 

conclusion, burnout currently represents a controversial construct, especially in terms 

of its conceptualisation, measurement, relationship with depression, and biological 

characteristics. As such, the rationale for conducting a study focused on academic 

burnout using psychometric and electrophysiological methods becomes clear, as will 

be discussed in the following section.  

 

1.4 Study rationale 

The emergence of the burnout phenomenon increasingly captured the attention of 

various researchers hoping to make sense of work-related distress. At present, 

burnout is considered one of the most crucial psychosocial occupational hazards due 

to its high personal and organisational costs (Edú-Valsania et al., 2022; Epstein et al., 

2020; Grow et al., 2019; Han et al., 2019). In particular, from the introductory 

discussions, the rationale for specifically looking at burnout among academic staff was 

presented. This population are often faced with suboptimal working environments that 

may trigger chronic stress and eventual burnout. More importantly, the South African 

context introduces additional stressors that may leave academics especially 

vulnerable to burnout. Burnout thus represents an important area of investigation when 

attempting to improve the mental health of South African academic staff. 

 

However, even though interest in and formalisation of the term burnout has escalated 

over the preceding decades, its existence has always coexisted with prominent 

difficulties in conceptualising, measuring, and developing intervention strategies for 

the syndrome. Therefore, investigations that aim to clarify these inconsistencies, 

together with attempts to explore effective strategies to alleviate burnout among 

academic staff are a critical priority. In this case, one potential intervention for the 

burnout problem is neurofeedback. The reported success of neurofeedback in the 

treatment of various stress-related conditions suggests that it may be a viable, 

medication-free option to alleviate symptoms associated with burnout among 

academic staff (Campbell et al., 2020; Fedotchev et al., 2021; Kratzke et al., 2021).  
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Although the preliminary results on the effect of neurofeedback on burnout are 

promising (Campbell et al., 2020; Fedotchev et al., 2021; Kratzke et al., 2021), the 

field may benefit even more from the identification of the qEEG correlates of burnout 

as effective neurofeedback protocols rely on prior knowledge of specific brain wave 

abnormalities. However, the literature in this regard is severely lacking, in line with the 

pervasive issue of the difficulties in understanding and conceptualising the condition. 

Understanding the neural correlates and patterns associated with burnout is thus 

critical in this regard. In this way, the present study provided further insight into the 

neurobiological profile of burnout, improving the overall understanding of its neural 

characteristics and allowing the development of an effective neurofeedback protocol 

for burnout that may ultimately improve the well-being of academic staff.  

 

At the same time, in order to effectively understand academic burnout, psychometric 

investigations of the condition are also needed. To illustrate, the discriminant validity 

of burnout versus depression has been difficult to prove. Indeed, Meier and Kim (2022) 

mentioned that, even after 35 years of investigation, the question of whether burnout 

should be seen as a diagnostic entity separate from depression remains unresolved. 

In terms of the depression-burnout relationship, the current state of research tends to 

advocate for burnout, defined according to popular instruments such as the MBI, CBI, 

BM, OLBI, and SMBM, to be considered as part of a depressive disorder (Bianchi et 

al., 2021; Meier & Kim, 2022; Schonfeld & Bianchi, 2022; Schonfeld et al., 2019a). 

However, to our knowledge, no study to date has examined whether the overlap of 

burnout and depression extends to the definition of burnout as conceptualised by the 

BAT. Therefore, it can be said that such an investigation is warranted, not only to 

facilitate conceptual coherence but also to advance occupational health more 

effectively.  

 

Thus, exploring academic burnout in the context of qEEG and psychometric methods 

constitutes two important areas of investigation within the greater context of 

understanding academic burnout. In turn, only once an appropriate understanding of 

burnout has been achieved can the effects of the condition be minimised or prevented 

among the critical academic staff workforce. Finally, since the current study, as well as 

the larger longitudinal study in which it is embedded, was and continues to be 

conducted in South Africa, it will contribute to broadening the existing knowledge about 
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qEEG profiles and the effectiveness of neurofeedback in low and middle-income 

countries, an area currently understudied (Rubí, 2008). Similarly, psychometric 

investigation of academic burnout has largely originated in North America, Canada, 

and Europe, as well as to a lesser extent from South America, Asia, Australia, and 

New Zealand. The relative absence of these investigations among African samples 

signals the need for academic burnout exploration in this context to establish the 

geographical generalisation of previous findings. Based on the rationale and literature 

presented above, the primary aim and research question were formulated and are 

presented in the section below.  

 

1.5 Main research aim and question 

The primary aim of the study was to explore academic burnout using psychometric 

and qEEG methods. Likewise, the main research question of this study was: What is 

the profile of academic burnout according to psychometric and qEEG characteristics? 

The sub-aims and research questions derived from this primary aim will be described 

at the end of Chapter 2 after the appropriate literature supporting the relevance of 

these aims and research questions has been explored.  

 

1.6 Chapter outline 

This dissertation consists of six additional chapters. In Chapter 2, the literature 

providing the foundation of the study is explored. The chapter then ends with a 

description of the study’s various sub-aims, research questions, and hypotheses. 

Chapters 3 and 4 are concerned with the first component of this dissertation, the 

psychometric investigations. Chapter 3 provides the reader with the details of the 

research methodology employed and Chapter 4 outlines the psychometric results 

obtained from descriptive and correlational statistical analysis. Chapters 5 and 6 

involve the qEEG component of the study. Chapter 5 documents the research methods 

used while Chapter 6 consists of the descriptive qEEG results chapter. In Chapter 7, 

a summary of the main findings is provided and the study’s results are discussed and 

interpreted within the boarder context of existing literature on the areas of 

investigation. Finally, the chapter ends with a description of the study’s limitations as 

well as recommendations for practice and future research.  
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CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction 

This narrative literature review has been organised around four areas of interest. 

Firstly, building on the introductory chapter, burnout's theoretical foundation and its 

available measurement tools are described, followed by a critical examination of the 

burnout-depression relationship. The chapter then continues by describing the 

consequences and treatment of burnout, which subsequently leads to the discussion 

of one potential intervention for the burnout problem, qEEG-based neurofeedback. 

Since a general understanding of neurofeedback and qEEG was gained from Chapter 

1, this chapter then proceeds to a review of the specific qEEG profiles associated with 

burnout. Finally, according to the literature presented, the study’s sub-aims, 

accompanying research questions and hypotheses will be outlined.  

 

2.2 Conceptualising burnout 

As mentioned in the introduction, the measurement of burnout and its relationship with 

depression constitute two important domains to explore within the broader area of 

conceptualising burnout. For this reason, the first section focuses on burnout 

measures and the conceptualisations of the syndrome on which these measures are 

built. Thereafter, burnout’s relationship with depression will be discussed for the 

purpose of gaining a deeper understanding of academic burnout.  

 

2.2.1 Measurement of burnout 

Due to the lack of established criteria to diagnose burnout, it is primarily measured 

and identified with numerous self-report measures (van Dam, 2021). However, the 

conceptualisation of burnout that underlies these various instruments is still 

vehemently debated (Qiao & Schaufeli, 2011). Most notably, there appear to be 

conflicting conceptualisations of burnout as either consisting exclusively of exhaustion, 

as in the CBI (Kristensen et al., 2005) and the BM (Pines & Aronson, 1988), or rather 

that it represents a multidimensional construct, as in the MBI (Maslach & Jackson, 

1981). Nevertheless, research tends to support a multidimensional burnout construct 

beyond mere exhaustion, as demonstrated in the MBI (Hobfoll & Shirom, 2001; 

Maslach & Jackson, 1981; Rothmann, 2003; Schaufeli et al., 2009). Although 
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exhaustion is often the most frequently reported symptom of burnout, it cannot give a 

complete picture of the syndrome as experienced by those suffering from it (Maslach 

et al., 2001).  

 

Due to the extensive empirical evidence and validity of the MBI’s theoretical 

underpinnings, it quickly became the golden standard for measuring burnout 

(Schaufeli et al., 2009). For example, according to de Beer et al. (2020), it appears in 

approximately 90% of research studies on the topic. However, as research on burnout 

gained momentum, especially from more recent neuroscientific investigations of 

burnout, several notable criticisms of the MBI came to light.  For instance, Asiwe et al. 

(2014) argued that the MBI lacks consideration of cognitive impairment, an element 

repeatedly linked to burnout in prior studies (Deligkaris et al., 2014; Golonka et al., 

2017; Golonka et al., 2018; Sokka et al., 2017). For instance, individuals with burnout 

or chronic work-related stress showed reduced grey matter volumes in the prefrontal 

cortex (PFC), which is proposed to underlie and support the existence of cognitive 

impairments in burnout, such as working memory and attentional difficulties, which is 

not considered in the MBI (Blix et al., 2013; Savic, 2015; Savic et al., 2018). The study 

samples of these neuroscientific studies consisted of participants who experienced 

stress or burnout symptoms for at least one year, worked 50% or less than usual for 

six months or more before study participation, and had an average or higher score on 

the MBI.  

 

These findings are invaluable when reviewing the various measurement instruments 

of burnout. For instance, in contrast to the MBI, the BAT (Schaufeli et al., 2020a) 

includes cognitive impairment as part of burnout syndrome. Specifically, the BAT 

characterises burnout as a state of severe exhaustion accompanied by mental 

distancing and a decrease in one’s capacity to regulate cognitive and emotional 

processes (Schaufeli et al., 2020b). The BAT is thus similar to the MBI in terms of the 

exhaustion and mental distancing (depersonalisation) components but includes 

cognitive and emotional impairment as novel components (Redelinghuys & Morgan, 

2023). In line with the evidence of cognitive impairment in burnout, studies within the 

neuroscientific domain also tend to support emotional impairment as part of burnout 

symptomology. For instance, Jovanovic et al. (2011) demonstrated abnormalities in 

the functional connectivity between structures of the medial PFC, specifically the 
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anterior cingulate cortex (ACC), and the amygdala in a sample of participants exposed 

to chronic occupational stress. In support of this finding, Golkar et al. (2014) also 

revealed reduced functional communication between the ACC and right amygdala 

among individuals with burnout. For these two studies, chronic occupational stress 

and burnout also referred to symptom duration of one year or more, a minimum of 

50% less work involvement for six months or more before study participation, and 

average or higher MBI scores. Because emotional regulation relies on functional 

networks between the PFC and amygdala, these findings may explain the inability to 

cope with and control negative emotions often described in burnout populations (i.e., 

emotional impairment; Golkar et al., 2014). Several studies further found reduced grey 

matter volumes in the ACC in individuals with burnout or chronic work-related stress 

(Blix et al., 2013; Savic, 2015; Savic et al., 2018). As emotional impairment is a 

common outcome of ACC pathology, this finding further supports its inclusion in 

burnout syndrome (Golonka et al., 2017). 

 

The final important criticism of the MBI concerns the inclusion of reduced personal 

accomplishment. Several researchers argue that this element is a divergent factor, 

meaning it has a weak association with the depersonalisation and exhaustion 

components (Bakker et al., 2004) and should more appropriately be viewed as an 

outcome of burnout rather than one of its chief dimensions (De Beer, 2021; De Beer 

& Bianchi, 2019; De Beer et al., 2022; Schaufeli et al., 2020a; Worley et al., 2008). On 

this account, reduced personal accomplishment is not included in the BAT. Similarly, 

the OLBI regards exhaustion and occupational disengagement as the two 

fundamental dimensions of burnout (Demerouti et al., 1999). Regardless of some 

differences in conceptualisation, these two elements are similar to the first two 

dimensions of the MBI. However, in the OLBI, no dimension is equivalent to aspects 

of reduced personal accomplishment. Thus, the OLBI may be viewed as superior to 

the MBI in this regard but is also subjected to the same criticisms associated with a 

lack of consideration of cognitive and emotional impairment.  

 

Further review of burnout measures showed that reduced personal accomplishment 

is also not an element captured by the SMBM (Shirom & Melamed, 2005). The 

conceptualisation of burnout fundamental to this measure is that it includes the 

components of cognitive weariness, fatigue, and emotional exhaustion (Shirom, 
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2003). From this description, the SMBM can be praised for its inclusion of a cognitive 

domain in burnout symptomology along with the absence of any aspects related to 

personal accomplishments. However, similar to the OLBI and MBI, it can also be 

criticised for its lack of consideration of emotional impairment that has previously been 

linked to burnout (Blix et al., 2013; Golkar et al., 2014; Jovanovic et al., 2011; Savic, 

2015; Savic et al., 2018).  

 

In summary, it appears that the BAT, with its inclusion of all relevant dimensions of 

burnout found in the literature, is based on an alternative and more comprehensive 

conceptualisation of burnout compared to the MBI and other measures, such as the 

OLBI, CBI, BM, and the SMBM (De Beer et al., 2022; see Table 2). However, despite 

significant developments in the concept of burnout, a clinical diagnosis or universally 

confirmed definition is still not evident. To complicate matters further, a significant 

debate in the field also centres around disagreements about whether burnout 

constitutes a separate diagnostic label from depression (Bianchi et al., 2015), as will 

become apparent in the next sections.  

 
Table 2: Advantages and disadvantages of different burnout measures  

Burnout 
measure 

Advantages and disadvantages 

CBI and 
BM 

Advantages: Absence of any aspects related to personal 
accomplishments. 
Disadvantages: Only considers burnout as a syndrome of exhaustion. 
Research tends to support a multidimensional burnout construct. 

MBI Advantages: Considers burnout as a multidimensional syndrome.   
Disadvantages: Problematic inclusion of personal accomplishment 
and lack of consideration of emotional and cognitive symptoms of 
burnout.  

OLBI Advantages: Absence of any aspects related to personal 
accomplishments. 
Disadvantages: Lack of consideration of emotional and cognitive 
symptoms of burnout. 

SMBM Advantages: Inclusion of a cognitive domain in burnout 
symptomology along with the absence of any aspects related to 
personal accomplishments 
Disadvantages: Lack of consideration of emotional symptoms of 
burnout. 
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Burnout 
measure 

Advantages and disadvantages 

BAT Advantages: Inclusion of all relevant dimensions of burnout found in 
the literature.  

 

2.2.2 Burnout and depression 

The connection between depression and burnout dates back to the earliest description 

of burnout when Freudenberger already noted that an individual with proposed burnout 

“looks, acts, and seems depressed” (Freudenberger, 1974, p. 161). However, several 

researchers initially rejected this sort of similarity between depression and burnout by 

maintaining that, although the two conditions are related, burnout is a different 

syndrome from depression (Ahola & Hakanen, 2007; Lacovides et al., 2003; Maslach 

& Schaufeli, 1993; Schaufeli, 2003; Schaufeli & Enzmann, 1998). Nevertheless, the 

relationship between depression and burnout received significant attention as the 

focus of several research inquiries in the past decade, indicating that the burnout and 

depression relation is far from resolved (Bianchi et al., 2015; Bianchi et al., 2021; 

Koutsimani et al., 2019; Meier & Kim, 2022; Schonfeld et al., 2019a). Thus, the 

following sections will start with a description of depression followed by an exploration 

of the current state of evidence on the depression-burnout relationship according to 

the following fields of debate: (1) Conceptual debates; (2) Symptomatic profiles; (3) 

Nomological networks; (4) Correlational analyses; and (5) Biological perspective.  

 

2.2.2.1 Depression 

The classification and definition of depression used in both clinical and research 

settings rests on the diagnostic criteria outlined in the DSM (APA, 2013; Ingram & 

Siegle, 2009). The DSM-5 describes the symptomatic profile of depression according 

to the following nine symptoms: “Depressed mood, markedly diminished interest or 

pleasure in all, or almost all, activities, significant weight loss when not dieting or 

weight gain, or decrease or increase in appetite, insomnia or hypersomnia, 

psychomotor agitation or retardation, fatigue or loss of energy, feelings of 

worthlessness or excessive or inappropriate guilt, diminished ability to think or 

concentrate, or indecisiveness, recurrent thoughts of death, recurrent suicidal ideation 

without a specific plan, or a suicide attempt or a specific plan for committing suicide” 

(APA, 2013, p. 160). To receive a clinical diagnosis of depression, the DSM states that 
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either a depressed mood or anhedonia (loss of pleasure) is required along with any 

four of the remaining six symptoms, all of which must be present for at least two weeks 

(APA, 2013).  

 

When considering measures of depression, Nezu et al. (2009) stated that this includes 

both self-report questionnaires and clinical ratings. Clinical ratings, including the 

Structured Clinical Interview (First et al., 1997), for example, represent the most 

favourable method of diagnosing depressive disorders (Ingram & Siegle, 2009). While 

both clinical ratings and self-report questionnaires are based on specific DSM criteria, 

the former allows clinicians to restate questions, probe and challenge individuals as 

well as ask for clarification, all of which may lead to more accurate diagnoses (Ingram 

& Siegle, 2009). However, due to the resource-intensive nature of clinical ratings, self-

report questionnaires are most commonly employed for research purposes (Schonfeld 

& Bianchi, 2016). Among these self-report questionnaires, popular choices among 

researchers typically include the Center for Epidemiologic Studies Depression Scale 

(CES-D; Radloff, 1977), the second edition of Beck’s Depression Inventory (BDI-II; 

Beck et al., 1996), and the nine-item depressive measure of the Patient Health 

Questionnaire (PHQ-9; Kroenke et al., 2001). Since an appropriate understanding of 

both burnout and depression has been established, the literature review now 

continues to consider the depression-burnout relationship according to the various 

fields of debate outlined previously, starting with debates grounded in conceptual 

reasoning.  

 

2.2.2.2 Conceptual debates 

It was previously argued that burnout and depression can be separated from one 

another when considering the scope of burnout to be related to one’s occupation and 

thus, situation-specific, whereas depression is pervasive and not tied to any specific 

context (Bakker et al., 2000; Freudenberger & Richelson, 1980; Lacovides et al., 2003; 

Maslach et al., 2001; Plieger et al., 2015; Schaufeli & Taris, 2005; Shirom, 2005). 

However, this suggestion of a distinction between the two conditions based on scope 

is somewhat problematic for several reasons. Firstly, a substantial volume of high-

quality studies has accumulated over the years that causally connect job stressors to 

depressive conditions to the same degree as burnout (Bianchi & Brisson, 2017; 
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Rotenstein et al., 2020; Schonfeld & Bianchi, 2016; Schonfeld & Chang, 2017; 

Schonfeld et al., 2019b; Verkuilen et al., 2021). Interestingly, researchers have shown 

that both conditions were also similarly associated with exposure to non-work stressful 

life events (Schonfeld & Bianchi, 2016; Schonfeld et al., 2019b). To this end, Bianchi 

et al. (2015) argue that job-relatedness is thus not a sufficient discriminator between 

the conditions. Secondly, Bianchi et al. (2015) further opposed this scope distinction 

by reminding the reader that, even if burnout is limited to the occupational context, it 

does not alter the fundamental features of the condition. Following this logic, it has 

been suggested that burnout is merely a dimension of depression elicited by 

occupational stressors and can thus be more aptly seen as workplace depression 

(Kahn, 2008; Rydmark et al., 2006).  

 

2.2.2.3 Symptomatic profiles 

The proximity of burnout symptom descriptions to those of depression resulted in the 

conclusion that conceptualising burnout as a depressive condition might be a more 

effective approach (Schonfeld, 1991). However, there has also been disagreement in 

this domain as other authors promoted the idea that burnout symptomology only 

intersects with depression to a limited degree (Brenninkmeyer et al., 2001; Lacovides 

et al., 2003). Indeed, after examining 18 studies on both conditions, Glass and 

McKnight (1996) contended that depressive and burnout symptoms do not exhibit total 

isomorphism and, for this reason, are not redundant phenomena. Even so, the 

similarities in the symptomatic descriptions of the two conditions are undeniable as the 

clinical picture of burnout has often been recounted in a manner that is indicative of 

depressive symptoms.  

 

For example, the statement by Maslach and Leiter (1997) that burnout constitutes the 

lack of positive emotions, along with the presence of negative ones, led some to 

recognise that this description aligns closely with anhedonia and a depressed mood, 

the central elements of a depressive disorder (APA, 2013; Pryce et al., 2011). 

Likewise, Schonfeld and Bianchi (2022) suggested that individuals experiencing 

depression frequently underestimate their accomplishments, indicating a diminished 

sense of accomplishment, in line with one of the burnout dimensions captured by the 

MBI. In fact, perceptions of inadequacy and failure are prevalent attributes among 
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individuals experiencing depression (Beck & Alford, 2009; LeMoult & Gotlib, 2019). On 

top of this, depersonalisation, another element of MBI-defined burnout, represents the 

feeling of ‘not caring anymore’, which corresponds to the well-established correlation 

linking depression to decreased emotional engagement, diminished empathy, and 

interpersonal detachment (Beck & Alford, 2009; Kupferberg et al., 2016). 

 

Another important point to consider relates to fatigue or exhaustion, the central tenant 

of the burnout syndrome. The centrality of this component is drawn from the 

observation that, despite different conceptualisations of burnout found in the literature, 

exhaustion is common to all of them. Notably, fatigue or exhaustion cannot be used to 

distinguish burnout from depression. Apart from fatigue constituting one of the nine 

symptoms of depression, Van Dam et al. (2015) reported that the degree of subjective 

fatigue among participants suffering from depression is no less than that found among 

burnout participants. Indeed, the APA (2013) announced that fatigue or insomnia is 

often the presenting concern among depressed individuals seeking professional care.  

 

Another collection of evidence suggests that as the symptoms of depression increase 

in severity, a similar linear increase in burnout symptoms is observed as measured by 

the MBI, CBI, and SMBM  (Bianchi et al., 2014; Schonfeld & Bianchi, 2016; Schonfeld 

& Bianchi, 2022; Wurm et al., 2016). These findings further point to the close 

association between the symptomatic profiles of burnout and depression. All in all, 

identifying meaningful differences in the symptomatic profiles of depression and 

burnout has been challenging. The balance of evidence presented in this section 

indicates that if burnout were to find its way into the DSM or ICD as a clinical diagnosis, 

its differential diagnosis versus depression would be extremely difficult if not 

impossible. This idea speaks directly to the clinical validity and usefulness of burnout 

as a separate diagnostic entity (Robins & Guze, 1970). Additionally, the suggestion of 

depression and burnout as representing the same underlying construct is further 

validated by the reported overlap in nomological networks.  

 

2.2.2.4 Nomological networks 

Investigation into the burnout-depression relationship as it relates to a history of 

depression, personality traits, and cognitive styles questioned the relevance of a 
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distinction between the conditions. For instance, several research studies have shown 

that burnout is associated with a history of depression and concurrent use of 

antidepressant medication (Bianchi et al., 2014; Dahlin & Runeson, 2007; Rössler et 

al., 2015; Rotenstein et al., 2020; Schonfeld & Bianchi, 2016). Put another way, a 

history of depression typically serves as a risk factor for both burnout and future 

depressive disorders. In a similar vein, one of the known risk factors for depression is 

the personality trait neuroticism, which was also found to predict burnout in a similar 

manner (Ghorpade et al., 2007; Hakulinen et al., 2015; Rotenstein et al., 2020; Swider 

& Zimmerman, 2010).  

 

Research has also demonstrated parallels in the association between burnout and 

depression to specific cognitive styles, such as attentional and memory biases 

(Bianchi, 2016; Bianchi & Laurent, 2015; Bianchi et al., 2020a; Bianchi et al., 2018). 

To illustrate, in an eye-tracking study, Bianchi and Laurent (2015) observed that 

depression and burnout both predicted comparable attentional-behavioural 

modifications, presenting as a heightened focus on dysphoric images and a reduced 

focus on positive images. In support of this finding, Bianchi et al. (2018) demonstrated 

that the burnout-depression overlap extends to memory biases as both conditions 

were linked to an increased recall of negative words, combined with a decreased recall 

of positive ones.  

 

2.2.2.5 Correlational analysis 

The magnitude of correlation has often been the focus of investigation in the debate 

of whether depression and burnout represent interchangeable or different conditions, 

evidenced by five systematic reviews and meta-analytic studies performed on the topic 

to date (Table 3). Importantly, Table 3 also highlights the burnout measurements 

included in these reviews as these constitute important indicators of the conceptual 

generalisation of the burnout-depression relationship.  
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Table 3: List of systematic reviews and meta-analyses on the burnout-
depression relationship 

Study Number of 
studies 
(participants 
included) 

Burnout measures used 

Bianchi et al. 
(2015) 

92 (95 119) MBI (78%) SMBM (14%) BM (6%) OLBI (2%)  

Schonfeld et 
al. (2019a) 

13 (17670) MBI 
 

Koutsimani et 
al. (2019) 

67 (84169) MBI (55%) SMBM (15.9%) CBI (5.8%) BM (4.3%) 
OLBI (4.3%) Other (14.7%)a  

Bianchi et al. 
(2021) 

14 (12 417) MBI (71.43%) SMBM (28.57%) 

Meier and Kim 
(2022) 

69 (46 191) CBI (5%) OLBI (5%) SMBM (6.67%) MBI 
(61.67%) BM (3.33%) Other (5.29%)b Unknown 
(13.04%)c 

aProfessional Quality of Life Scale (ProQOL), Parental Burnout measure (PBM), Burnout Scale 

Inventory (BSI), The Hamburg Burnout Inventory (HBI), and Professional Fulfilment Index (PFI). 
bProQOL, PBM, and HBI. cFor nine studies the burnout measures could not be determined as access 

to these articles was restricted. 

 

From Table 3, it becomes clear that the MBI was by far the most frequently studied 

instrument. Thus, the following sections will start with a discussion of the depression-

burnout relationship in the context of the MBI, after which a description of this 

relationship will also be discussed based on alternative measures. For the MBI, strong 

and significant associations were found between its exhaustion dimension and 

depression while moderately significant correlations were found between its 

depersonalisation and personal accomplishment components and depression 

(Bianchi et al., 2015; Bianchi et al., 2021; Schonfeld et al., 2019a). Overall, the 

conclusion drawn from these studies is that the association between MBI-measured 

burnout, especially concerning its exhaustion subscale, were problematically strong in 

terms of discriminant validity (Bianchi et al., 2021; Schonfeld et al., 2019a). This idea 

is held regardless of lower correlations reported for the other two dimensions. The 

central concern of the correlation between the MBI exhaustion component and 

depression is justified as this dimension is commonly seen as the initial stage of 

burnout (Maslach et al., 2001; Taris et al., 2005), where depersonalisation and 

diminished personal accomplishment are considered outcomes of exhaustion.  



 25 

However, in contrast, the systematic review and meta-analysis performed by 

Koutsimani et al. (2019) found lower (but still significant) associations between 

components of the MBI and depression compared to the studies cited above. These 

inconsistencies may stem from the different timeframes applied to the reviews of 

Bianchi et al. (2015) compared to Koutsimani et al. (2019). In addition, although the 

review of Sconfeld et al. (2019a) had a similar timeframe to that of Koutsimani et al. 

(2019), the latter consisted of a substantially larger sample size. Finally, the review of 

Bianchi et al. (2021) combined MBI and SMBM scale scores, which may be where the 

inconsistencies arise. However, the most recent review and meta-analysis, the one 

carried out by Meier and Kim (2022), can potentially settle these variabilities as it 

included research spanning the full 35 years of burnout investigations. A correlation of 

0.55 between the MBI exhaustion component and depression was found, which is very 

similar to the findings of Koutsimani et al. (2019) and Schonfeld et al. (2019a) but lower 

than what was found by Bianchi et al. (2021). However, as a reminder, the study of 

Bianchi et al. (2021) combined elements of the SMBM with that of the exhaustion scale 

of the MBI, which may explain the inconsistency. Nevertheless, the general conclusion 

reached by most of these authors looking at the relationship between the MBI and 

depression was that considerable overlap was evident (Bianchi et al., 2015; Bianchi 

et al., 2021; Meier & Kim, 2022; Schonfeld et al., 2019a).  

 

From the standpoint of the burnout-depression relationship outside of the MBI context, 

Bianchi et al. (2015) also summarised the observed correlations between depression 

and other burnout measures, which is a necessity to determine whether the 

depression-burnout relationship holds for alternative conceptualisations of burnout. 

According to Bianchi et al. (2015), burnout, as captured by the BM, correlated highly 

with depression. A more recent study conducted by Talih et al. (2016) also confirmed 

the significantly close relation between depression and BM-measured burnout. 

Significantly strong correlations between SMBM-measured burnout and depressive 

measures were also demonstrated (Bianchi & Brisson, 2017; Schonfeld & Bianchi, 

2016), thereby further supporting the substantial overlap of depression and burnout as 

it extends to SMBM-conceptualised burnout. Regarding OLBI-measured burnout and 

depression, Bianchi et al. (2015) observed moderate to strong correlations between 

depressive measures and the OLBI dimensions of exhaustion and occupational 

disengagement. The more recent study by Duan-Porter et al. (2018) confirmed this 
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observation by highlighting significant positive correlations between depression and 

exhaustion and depression and disengagement. Further review of the literature also 

showed significantly strong correlations between another prominent instrument, the 

CBI, and depression (Schonfeld & Bianchi, 2022). Finally, Koutsimani et al. (2019) and 

Meier and Kim (2022) found a meta-analytically pooled significant correlation between 

all included burnout measures, such as those mentioned above, and depression in the 

range of 0.50.  

 

Taken together, the systematic reviews and meta-analytic studies of Bianchi et al. 

(2015), Bianchi et al. (2021), and Schonfeld et al. (2019a) show that the observed 

correlations between measures of depression and burnout are indicative of a 

substantial overlap between the conditions that persist despite different operational 

definitions applied to burnout. Bianchi et al. (2021) explicitly stated that their findings 

provide a robust foundation of evidence supporting the perspective that burnout 

significantly overlaps with depression. However, Koutsimani et al. (2019) reached an 

opposite conclusion by stating that “Burnout and depression are more likely to be two 

different constructs rather than one” (p.14). The authors elaborated by suggesting that 

despite a significant correlation between the conditions, the effect size was not high 

enough to imply that burnout is a form of depression. Interestingly, Meier and Kim 

(2022) rather endorsed the idea that their results point to considerable overlap 

between depression and burnout, despite a somewhat lower effect size found than 

that of Koutsimani et al. (2019). 

 

Therefore, it appears as though a correlation coefficient of around 0.50 has been used 

to promote the belief that (a) burnout is a separate condition from depression 

(Koutsimani et al., 2019) and (b) burnout is not a separate condition from depression 

(Meier & Kim, 2022). However, these contradictory assumptions of the distinctiveness 

of burnout based on the magnitude of correlations can be clarified when placing effect 

sizes in context. The study by Wurm et al. (2016), for example, can offer some 

clarification. These authors revealed a correlation of 0.52 between depression and 

burnout based on a sample of 5897 physicians. They further found that as the 

symptoms of burnout intensified, the odds ratio for a depressive disorder increased 

substantially, from 2.99 (for mild burnout) to 10.14 (for moderate burnout) to 46.84 (for 

severe burnout) to 92.78 (for extremely high burnout). Consequently, it appears that 
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the conclusion drawn by Meier and Kim (2022), suggesting a substantial overlap 

between burnout and depression based on an effect size of approximately 0.50, may 

be more accurate. However, important to note, that although these studies looked at 

a wide range of burnout measures, no study to date has examined the BAT-burnout-

depression relationship, which is based on an alternative conceptualisation of burnout. 

Additional studies are therefore needed on different populations to elucidate whether 

the conclusions drawn about the burnout-depression relationship extend to all relevant 

conceptualisations of burnout.  

 

Nevertheless, even in the face of accumulating evidence pointing to burnout as part 

of a depressive syndrome, this idea still received significant resistance from some 

researchers in the field. For instance, according to Maslach and Leiter (2016), one 

factor to consider when attempting to conclude the depression and burnout overlap is 

the fact that the strong depression-burnout correlation may merely reflect a 

methodological artifact. That is, the content overlap between measures of burnout and 

depression as it relates to fatigue or exhaustion (a symptom of both depression and 

burnout) may inflate the observed relationship between the two conditions (Maslach & 

Leiter, 2016). For this reason, several researchers responded to this issue by 

investigating whether the high correlations between depression and burnout persist 

even when fatigue-related item overlap has been controlled for. Interestingly, when 

depressive measures were stripped of fatigue-related items, the correlations between 

depression and burnout remained essentially unchanged when using the MBI (Bianchi 

et al., 2021; Schonfeld et al., 2019a), SMBM (Bianchi, 2020; Bianchi et al., 2021; 

Schonfeld et al., 2019b), or CBI (Schonfeld & Bianchi, 2022). Therefore, Schonfeld, 

Bianchi, and colleagues effectively disproved the content-overlap hypothesis of 

Maslach and Leiter (2016). However, all findings relating to the burnout-depression 

relationship presented thus far were based solely on psychometric results obtained 

from burnout and depressive measures. Importantly, investigation of the biological 

characteristics of the two conditions provides yet another avenue for addressing the 

concerns surrounding the burnout-depression relationship.  
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2.2.2.6 Biological perspective on the burnout-depression relationship 

Because burnout is considered the outcome of chronic occupational stress, the 

endocrine system, due to its close associations with stress, has previously been the 

focus of burnout investigations within the biological research field. Such investigations 

have proved fruitful in the quest to distinguish burnout from depression. To illustrate, 

studies revealed that individuals with burnout showed substantial alterations in the 

amount of circulating cortisol, the body’s main stress hormone, in a pattern that is 

distinct from depression (Kakiashvili et al., 2013). More specifically, burnout is linked 

to hypocortisolism while depression is linked to hypercortisolism (Marchand et al., 

2014; Toker et al., 2012). One plausible interpretation of these results lies in the reality 

that hypocortisolism often appears in the time following chronic stress and associated 

hypercortisolism. This phenomenon is considered part of the body’s response to 

counteract the detrimental impacts of elevated cortisol levels (Fries et al., 2005). 

 

However, important to consider when reviewing these findings is that depression 

consists of distinct subtypes, related to different neurobiological profiles (Bianchi et al., 

2015). On this account, it was previously shown that hypercortisolism is only present 

among individuals suffering from melancholic depression, one of the subtypes of the 

disorder (Gold & Chrousos, 2002; Lamers et al., 2013). On the other hand, 

hypocortisolism was also previously associated with atypical depression, another 

alternative depressive subtype (Hellhammer & Hellhammer, 2008; Lamers et al., 2013; 

Tops et al., 2008). Interestingly, atypical depression exhibits numerous commonalities 

with burnout, such as its inclination to be persistent and the central presence of fatigue 

symptoms (APA, 2013; Shirom, 2005; Tops et al., 2007). 

 

Therefore, while the biological perspective implies a certain level of distinction 

between depression and burnout, the lack of subtyping in depression studies hinders 

definitive conclusions. Since diverse endocrine profiles can exist in different 

depressive subtypes, not accounting for the influence of these subtypes stands as a 

substantial limitation in this area of research. Nevertheless, based on qEEG findings, 

several researchers also demonstrated differences in the underlying neural correlates 

of the two conditions (Golonka et al., 2019; Luijtelaar et al., 2010; Tement et al., 2016). 

For instance, both Luijtelaar et al. (2010) and Golonka et al. (2019) came to the same 
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conclusion regarding the absence of frontal alpha asymmetry (FAA) among those 

suffering from burnout. FAA is a characteristic qEEG biomarker associated with 

emotional processing and affective psychopathology, most notably depression 

(Tomarken et al., 1992). Thus, the lack of similar evidence of FAA in burnt-out samples 

may support the idea that burnout should be considered a stand-alone syndrome 

(Brenninkmeijer et al., 2001; Glass & McKnight, 1996). Luijtelaar et al. (2010) went so 

far as to say that the presence or absence of FAA can be used in the differential 

diagnosis of depression and burnout.  

 

In addition, alpha power findings among those with burnout can also be interpreted in 

the same manner as it relates to depression. For example, Golonka et al. (2019) found 

evidence of significantly lower alpha power among a burnout group of employees 

compared to healthy controls. In contrast, elevated alpha power has traditionally been 

associated with depression (Begić et al., 2011; Jaworska et al., 2012). Thus, Golonka 

et al. (2019) concluded by stating that the difference between depression and burnout 

may be situated in the level of cortical activity as burnout was linked to cortical 

hyperactivity, contrasting with the typical cortical hypoactivity observed in depression. 

Of note, the reader’s understanding of these findings necessitates an understanding 

of the relationship between alpha power and cortical activity. Elevated alpha power is 

characteristic of relaxed states, particularly when eyes are closed, thus indicating 

decreased cortical activation. 

 

Moreover, Tement et al. (2016) also provided evidence of a biological distinction 

between burnout and depression by reporting on differential associations with certain 

qEEG markers for the two conditions. More specifically, the authors showed that 

burnout was related to alpha power whereas depression was associated with APF. 

Clarification on the different qEEG frequencies, including APF will be provided in the 

subsequent section. Nevertheless, for now, it is important to understand that Tement 

et al. (2016) concluded by stating that their study results lend some support for the 

consideration of burnout as a distinct clinical entity. However, among those studies 

reporting on the qEEG findings in depressed participants, it is unclear whether the 

influence of different depressive subtypes and associated neurobiological profiles was 

considered, meaning that caution should be exercised in reviewing these findings.  
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2.2.2.7 Summary 

After 35 years of examination, scholars still lack consensus on the reasons behind the 

observed overlap between depression and burnout (Meier & Kim, 2022). The central 

inquiry revolves around whether burnout constitutes a distinct construct or if it is 

essentially interchangeable with depression. This controversy has been approached 

using diverse methods, including the assessment of conceptual distinctions, 

comparisons of symptomatic profiles and nomological networks, correlational 

analyses, and biological comparisons between the two conditions (see Figure 1 for a 

summary). Despite some contradictory findings, the balance of psychometric evidence 

presented in this review of the literature tends to support the belief that burnout is 

indistinguishable from depression. However, from the biological perspective, the 

evidence points in the opposite direction as suggestions of burnout’s distinctiveness 

have been made based on qEEG and hormonal findings, although subtyping of 

depression is needed before drawing definitive conclusions.  

 

Figure 1: Summary of the literature concerning the burnout-depression 
relationship 

Figure 1: This figure displays a brief summary of the debates on the burnout-depression relationship. 
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Biological investigations seem to suggest that burnout and depression should be regarded as two 

different constructs while the psychometric evidence largely favours the idea that the two conditions are 

representative of the same underlying phenomenon.  

However, regardless of the ongoing debates on the conceptualisation and discriminant 

validity of burnout, this phenomenon is still considered a serious problem among 

academic staff. In other words, many still attempt to make sense of work-related 

suffering through the lens of the burnout syndrome. Importantly, the relevance of 

burnout investigations among academics, despite the controversies attached to the 

condition, rests in its association with various adverse outcomes (Maslach et al., 

2001), which will be discussed next.  

 

2.3 Consequences of burnout 

As described previously, the symptoms of burnout are initially psychological in nature 

but may later also negatively impact employees’ physical health, interpersonal 

relationships, and behaviour (Salvagioni et al., 2017). For example, several studies 

indicate that burnout is associated with musculoskeletal pain, gastrointestinal 

alterations, respiratory diseases, hypertension and cardiovascular disorders, higher 

incidences of infections (Giorgi et al., 2017), and diabetes (Melamed et al., 2006). De 

Beer et al. (2016) provided evidence for the relationship between burnout and irritable 

bowel syndrome, hypertension, and diabetes in South Africa. In terms of the 

interpersonal dimension, disruption of family and social relationships has been 

reported by those suffering from burnout (Cordes & Dougherty, 1993). Maslach and 

Jackson (1982) found that individuals demonstrating burnout were likely to express 

anger during social interactions as well as withdrawal tendencies from their family and 

friends. In addition, since burnout is understood as involving the development of 

cynical and detached attitudes at work, these may negatively impact relationships with 

colleagues (Jackson & Schuler, 1983).  

 

Burnout can also lead to destructive and counterproductive behaviours in employees, 

including aggressive interactions with colleagues and service recipients (Giorgi et al., 

2017), substance and alcohol abuse (Maslach & Leiter, 2016), suicidal behaviours 

(Bryan et al., 2017), low organisational commitment (Salvagioni et al., 2017), 

increased absenteeism (Ahola et al., 2017), higher intentions to resign and employee 



 32 

turnover (Han et al., 2016), and reductions in performance (Adriaenssens et al., 2015; 

Sakakibara et al., 2020). In academic staff in particular, burnout can result in 

decreased academic output, difficulties in maintaining high academic performance 

(Coetzee et al., 2019; Ismail et al., 2013; Kratzke et al., 2021), and negative student 

experiences and performance (Byrne et al., 2013). Consequently, the combination of 

these physical and behavioural outcomes may translate to a significant reduction in 

the quality of education and research publications delivered and severe economic 

losses for higher educational institutions (Ugwu et al., 2017). Burnout among 

academic staff may also ultimately assert adverse effects on student experience, 

learning, performance, and attainment, which has further implications for the success 

of the entire higher educational institution (Gillespie et al., 2001; Maslach & Leiter, 

1999).  

 

In light of these problematic consequences of burnout, the importance of appropriate 

intervention strategies is emphasised. However, as mentioned in the introductory 

chapter, empirical investigations of interventions for burnout are scarce, difficult to 

implement, and most show unsuccessful or mixed results (Ahola et al., 2017; Korczak 

et al., 2012; Leiter & Maslach, 2014). For example, organisation-directed interventions 

have been recommended to combat burnout symptoms and typically consist of 

strategies such as reducing work hours and job demands, task restructuring, and 

increasing job control or participation in decision-making (Wiederhold et al., 2018). 

However, attempting to re-organise the working environments of higher education 

institutions can be challenging, time-consuming, and is not often implemented (Ahola 

et al., 2017). Alternatively, individual-level interventions can also be considered that 

generally focus on improving coping skills, cognitive behavioural therapy, relaxation 

and meditation, exercise, and emotional management training (Wiederhold et al., 

2018). However, these suggestions can be difficult to incorporate into the already busy 

schedules of academic staff and, more importantly, do not show promising results. For 

example, a systematic review by Ahola et al. (2017) indicated that symptoms of 

burnout were not systematically reduced by individually focused interventions such as 

those mentioned above. Therefore, exploring alternative interventions to reduce 

burnout, such as neurofeedback, may be of great value.  
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2.4 Neurofeedback 

As mentioned in the introduction, neurofeedback is a therapeutic technique that 

involves real-time monitoring of brain activity to teach self-regulation of brain function 

(ISNR, 2023). Neurofeedback training has been widely studied and effectively used 

for the alleviation of symptoms of numerous conditions, including, but not limited to, 

epilepsy, insomnia, stroke, chronic pain, attention-deficit hyperactivity disorder, 

depressive disorders, post-traumatic stress disorder, substance abuse, anxiety-

related disorders, and used for peak performance training (Hammond, 2011). 

Specifically aligned with the scope of the present study, the rationale for 

neurofeedback as a potential intervention for burnout in academic staff is based on 

voluminous empirical evidence of its efficacy in reducing general stress in a wide range 

of populations (Bennett et al., 2017; Bennett et al., 2022; Dunham et al., 2019; Hafeez 

et al., 2019; Hafeez et al., 2021), reducing work-related stress in financial employees 

(Liu & Cha, 2018), and burnout among surgical residents (Kratzke et al., 2021), 

radiation therapists (Campbell et al., 2020), and scientists (Fedotchev et al., 2021).  

However, the efficacy of neurofeedback is still a debated matter and more studies in 

this area are needed (Rogala et al., 2016). Nevertheless, as highlighted in Chapter 1, 

the successful implementation of neurofeedback depends on the accurate 

identification of abnormal brain activity associated with the targeted symptoms. In the 

case of burnout, three studies were identified that used the qEEG method to elucidate 

the abnormal brain activity associated with the condition that will be discussed in the 

sections below.  

 

2.5 qEEG profiles of burnout 

The three identified studies on qEEG profiles and burnout focused on the entire range 

of different frequency bands, measured across all brain areas, that consisted of the 

following: Delta, theta, alpha, APF, FAA, and beta (see Table 4 for a brief overview). 
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Table 4: Description of the different qEEG frequency bands 
Frequency 
band 

Wave frequency Description 

Delta power Less than 4 Hz 

 

• Characteristic of mental states 
during deep and restorative 
sleep. 

• Associated with deep 
unconsciousness and 
unawareness. 

Theta power 4-8 Hz 

 

• Represent a daydream-like and 
very relaxed state of mind. 

• Associated with mental 
inefficiency and early sleep 
stages. 

• Associated with creativity, 
insight, meditation, prayer, and 
spiritual awareness. 

Alpha power 8-12 Hz 

 

• Represent alert-relaxed state or 
relaxed wakefulness when the 
brain is in an idle but alert state. 

• Associated with a relaxed 
mental state, creativity, and 
sometimes meditation. 

Beta power 15-30 Hz 

 

• Dominant in periods of mental 
and intellectual activity (e.g., 
concentration, judgement, 
problem-solving).  

• Associated with states of 
excitement, tension, or high 
alertness. 

Alpha peak 
frequency 
(APF) 

 

• Refers to the specific frequency 
within the alpha brainwave 
band that exhibits the highest 
amplitude or power during an 
EEG recording.  

• Represent an index of cognitive 
preparedness (e.g., executive 
function). 
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Frequency 
band 

Wave frequency Description 

Frontal alpha 
asymmetry 
(FAA) 

 

• Unequal distribution of alpha 
power among the left and right 
frontal electrodes. 

• Associated with emotional 
processing and affective 
psychopathology. 

• Greater alpha wave activity in 
the left frontal cortex compared 
to the right is often associated 
with positive emotions and 
approach motivation. 

• Greater alpha activity in the 
right frontal cortex compared to 
the left is linked with negative 
emotions, withdrawal, and 
avoidance behaviours. 

 
*Pictures of alpha, beta, theta, and delta waves were sourced from Summer (2023). APF picture was 

sourced from Ronconi et al. (2018). FAA picture was sourced from Fischer et al. (2018).  

 

The first study that examined qEEG profiles in individuals with burnout was conducted 

by Luijtelaar et al. (2010), who aimed to establish biological markers for burnout. Their 

study compared 13 participants with burnout (four females and nine males) and 13 

controls (four females and nine males) based on four variables: FAA, APF, and beta 

as well as alpha power during eyes open and closed. Participants with burnout were 

identified through a treatment centre for burnout, while the controls consisted of 

participants from the general population in the Netherlands. The presence of burnout 

was identified by: A diagnosis of undifferentiated somatoform disorder according to the 

Structured Clinical Interview for DSM-IV (First et al., 1997); high exhaustion and 

depersonalisation scores and low personal accomplishment scores according to the 

Utrecht Burnout Scale (Schaufeli & van Dierendonck, 2000); agreement among 

interviewer and participant that the symptoms are job-related; and due to the 

symptoms, the participant worked at least 50% less than usual for a minimum of three 

months. From the results of their study, Luijtelaar et al. (2010) demonstrated 

significantly lower APF and beta power in the burnout group than in controls. The 

authors also revealed no FAA based on the qEEG data of the burnout group.  

 

The following study to consider is that of Golonka et al. (2019), who aimed to 

investigate possible differences in the qEEG power of specific frequency bands in a 
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burnout group of employees (N=46; 19 men) compared to healthy controls (N=49; 19 

men). The study sample consisted of non-specific employees who responded to the 

study invitation posted on social networks and emailed to private and public 

organisations. Employees with burnout included those who had high scores on the 

MBI (Maslach et al., 1996) and reported a stressful working environment according to 

the Areas of Work Life Survey scale (Leiter & Maslach, 2004). In contrast to the results 

of Luijtelaar et al. (2010), Golonka et al. (2019) reported no significant differences in 

APF among the burnout group compared to controls. However, the authors came to 

the same conclusion regarding the absence of FAA in the burnout group.  

 

Further, the finding of significantly reduced alpha power among employees with 

burnout during eyes open compared to controls contrasted sharply with those of 

Luijtelaar et al. (2010), which demonstrated no significant difference in alpha power 

among the burnout group compared to the control group. Moreover, Golonka et al. 

(2019) reported no significant beta power differences between the burnout and control 

groups, which were inconsistent with the findings of Luijtelaar et al. (2010) described 

above. Finally, only Golonka et al. (2019) examined delta and theta activity and found 

no significant differences between the burnout group and controls concerning these 

frequency bands.  

 

The final study on the qEEG profile of burnout was conducted by Tement et al. (2016), 

involving 117 participants (35.90% males) to compare APF and alpha power between 

undergraduate and graduate students with burnout and depression. Burnout was 

measured with the MBI (Maslach et al., 1996). Regarding the study’s results, Tement 

et al. (2016) found no significant correlations between APF and burnout, in line with 

the findings of Golonka et al. (2019) but inconsistent with the results of Luijtelaar et al. 

(2010). In addition, although not statistically significant, Tement et al. (2016) showed 

that alpha power positively correlated with MBI burnout scores, which differed from the 

finding of Golonka et al. (2019), showing significantly decreased alpha power among 

the high burnout group.  

 

Therefore, overall, apart from consistent findings regarding no FAA in individuals with 

burnout, all remaining findings regarding the alpha and beta bands among the three 

discussed studies were inconsistent. Therefore, it is impossible to draw definite 
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conclusions about the direction and existence of specific brain wave abnormalities in 

the burnout population, which signals the need for further exploration to establish 

reliable neurobiological markers of burnout. In addition, since the study by Golonka et 

al. (2019) was the only study investigating theta and delta power, their findings need 

to be replicated. 

 

Differences in experimental conditions may partly explain inconsistencies in results, 

as Luijtelaar et al. (2010) and Golonka et al. (2019) based their findings on eyes-open 

and closed conditions, with only the latter included in the study by Tement et al. (2016). 

In this regard, Golonka et al. (2019) supported their consideration of both the eyes-

open and closed conditions by referring to the results of Fonseca et al. (2013), who 

found that the difference between at rest qEEG results in the eyes-open and closed 

conditions signifies a measure of resting-state arousal. This finding is relevant when 

investigating burnout as it was previously demonstrated that individuals with burnout 

showed abnormal arousal patterns, including reduced energy and elevated tension 

levels (Malkinson et al., 1997). As such, in line with Luijtelaar et al. (2010) and Golonka 

et al. (2019), the present study considered both the eyes open and closed conditions.  

 

Golonka et al. (2019) suggested that the inconsistent findings among the discussed 

studies may also be due, in part, to differences in sample characteristics, namely 

burnout severity. For example, it can be said that the study by Luijtelaar et al. (2010) 

included participants with more severe burnout as the inclusion criteria not only 

consisted of high scores on burnout measures but also a diagnosis of undifferentiated 

somatoform disorder and the requirement that participants worked at least 50% less 

than usual for a minimum of three months. To compare, the remaining studies were 

based on relatively healthy students (Tement et al., 2016) and employees (Golonka et 

al., 2019). Therefore, the severity of burnout symptoms may be displayed as 

differences in qEEG profiles (Golonka et al., 2019), an area in need of further 

exploration.  

 

Furthermore, the differences in the qEEG profiles as related to socio-demographic 

factors, such as gender, are rarely investigated. In one of the few studies looking at 

potential gender differences, Tement et al. (2016) showed that alpha power positively 

correlated with burnout among male participants only. These authors further stated 
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that, in females, burnout negatively correlated with alpha power but failed to reach 

significance. Similarly, Golonka et al. (2019) also demonstrated pronounced gender 

differences in a study looking at the qEEG profiles of a burnout group of employees 

compared to a healthy control group. The authors expressed that alpha power showed 

significant negative correlations with burnout scores only among male participants. 

The tendency for negative correlations was also present in females, but these were 

non-significant in most regions. Additional studies are therefore needed to determine 

the possible differences and mechanisms underlying these potential gender 

differences in the qEEG profiles of burnout. In addition, considering the moderating 

role of gender on the outcome of qEEG results, differences in gender distribution of 

the studies cited above (Golonka et al., 2019; Luijtelaar et al., 2010; Tement et al., 

2016) may be another source of conflicting findings. Therefore, considering all the 

above, it is evident that the samples are not equivalent, and comparisons should be 

made with caution.  

 

2.6 Literature review summary 

The construct of burnout is still a debated matter in terms of conceptualisation, 

measurement, its relationship with depression, and biological characteristics. There 

are currently six popular burnout measures and differing underlying 

conceptualisations. However, based on the state of evidence, especially considering 

the neuroscientific investigations of burnout, BAT-defined burnout appears to 

represent the most accurate conceptualisation of the condition. However, as most 

researchers understand burnout to be what the MBI measures (Hadžibajramović et 

al., 2020), it becomes important to evaluate the convergence and divergence of the 

different burnout dimensions outlined by the MBI as opposed to those contained in the 

BAT. This may ultimately lead to an improved understanding of the burnout concept. 

In terms of the burnout-depression relationship, it appears as though popular opinion 

regards these two conditions as manifestations of the same underlying syndrome. 

However, no consensus has been reached yet and no studies have been conducted 

that focus on the BAT-defined burnout-depression relationship. Similarly, knowledge 

of the qEEG correlates of burnout is scarce and inconsistent. The uncertainty 

surrounding burnout is especially problematic considering the numerous adverse 

personal and organisational outcomes of the syndrome. Thus, considering the 
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substantial negative impact of burnout on the well-being of academics, there is a need 

to improve our understanding of the condition, including the convergence and 

divergence of different measures, its relationship with depression, and biological 

underpinnings. Following this rationale, the subsequent sections outline the research 

aims, questions, and hypotheses formulated under the main overarching aim of 

exploring academic burnout using psychometric and electrophysiological methods. 

 

2.7 Research aims and questions 

From the primary research aim outlined above, three sub-aims and accompanying 

research questions were formulated:  

 

(1) To explore the associations between the most popular burnout measure, the MBI, 

and the newly developed BAT at both categorical and dimensional levels. The resulting 

research question was as follows: What is the relationship, at both dimensional and 

categorical levels, between MBI- and- BAT-measured burnout?  

 

(2) To examine the distinctiveness of burnout versus depression using different 

analytic techniques. The resulting research questions were: What does categorical 

analysis show regarding the percentages of individuals suffering from both burnout 

and depression? How do the BAT and MBI scores compare among academic staff 

with different levels of depression severity? What is the relationship between both MBI- 

and- BAT-measured burnout (including subscale dimensions) and depression? How 

does controlling for content overlap between measures of burnout and depression 

affect the correlation between both MBI- and- BAT-measured burnout and depression? 

 

(3) To explore the qEEG profiles of burnout to provide the initial data necessary for the 

development of an appropriate neurofeedback protocol for burnout. The resulting 

research question was: How do the qEEG profiles of academic staff scoring high on 

burnout compare to a normative database? 
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2.8 Research hypotheses 

The study hypotheses corresponding to the research questions outlined above 

consisted of the following: 

 

What is the relationship, at both dimensional and categorical levels, between 
MBI- and- BAT-measured burnout?  
Hypothesis:  It was expected that the global BAT and MBI scores would show a 

strong, significant, and positive correlation as both are measures of the same 

construct, employing self-report items rated on a Likert scale. However, due to the 

unique contributions of both measures to the burnout construct, cognitive and 

emotional impairment for the BAT and personal accomplishment for the MBI, it was 

expected that these dimensions would represent divergent factors. In other words, the 

cognitive and emotional impairment dimensions of the BAT would show weaker 

correlations with the total MBI score compared to the exhaustion and mental distance 

components. Likewise, the personal accomplishment scale of the MBI would show 

weaker correlations with total BAT scores compared to the emotional exhaustion and 

depersonalisation scales. On a categorical level, it was expected that a substantial 

percentage overlap would be observed among those scoring both high on MBI-

emotional exhaustion and depersonalisation and the BAT. However, a smaller 

percentage overlap between those scoring low on personal accomplishment and high 

on the BAT was anticipated.  

 

How do the BAT and MBI scores compare among academic staff with different 
levels of depression severity? 
Hypothesis: In line with previous evidence (Bianchi et al., 2014; Schonfeld & Bianchi, 

2016; Schonfeld & Bianchi, 2022; Wurm et al., 2016), it was expected that average 

MBI scores will show a stepwise increase with each increment in depression severity 

(from minimal to mild to moderate to severe). However, no similar investigations have 

ever been conducted for the BAT. Nevertheless, since some elements of the BAT 

(exhaustion and mental distance) are congruent with the MBI, it was anticipated that 

a dose-dependent association would exist between BAT scores and depressive 

symptoms, albeit to a lesser extent. 
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What does categorical analysis show regarding the percentages of individuals 
suffering from both burnout and depression? 
Hypothesis: Due to the considerable symptomatic overlap between depression and 

burnout, it was expected that a large percentage of participants with high burnout 

scores would also score in the clinical range on the BDI.  

 

What is the relationship between both MBI- and- BAT-measured burnout 
(including subscale dimensions) and depression?  
Hypothesis: Given the recent comprehensive meta-analyses by Meier and Kim 

(2022) and Koutsimani et al. (2019), it was expected that MBI scores (including 

subscale scores) would correlate significantly with depressive scores. Due to 

substantial content overlap with MBI dimensions, it was expected that the exhaustion 

and mental distance elements of the BAT would also show similar significant 

correlations with depression. For the cognitive impairment domain, it was expected 

that this subscale would also show significant positive correlations with BDI-II scores 

as this element is captured in the BDI-II as part of the depressive picture. However, as 

no study to date has investigated the association between the total BAT scores or BAT-

measured emotional impairment and depression, a specific hypothesis on the 

magnitude and significance of these relationships cannot be stated. However, since 

the two core dimensions of BAT-measured burnout are expected to correlate 

significantly with depressive scores, it seems likely that the total BAT score would 

follow this trend. Therefore, overall, it is expected that burnout, as measured by the 

MBI and BAT, will lack sufficient discriminant validity versus depression on a 

dimensional level.  

 
How does controlling for content overlap affect the correlation between both 
MBI- and- BAT-measured burnout and depression? 
Hypothesis: Corresponding to previous studies (Bianchi et al., 2021; Schonfeld et al., 

2019a), it was expected that the magnitude of the relationship between MBI-measured 

burnout and depression will remain relatively unchanged in the face of controlling for 

exhaustion item-level overlap. Due to the similarities between the MBI and BAT 

dimensions of exhaustion, it was anticipated that a similar finding would apply to the 

BAT. However, since no such investigation has ever been conducted that further 



 42 

includes the effect of cognitive item overlap between the BAT and measures of 

depression, a specific hypothesis in this regard could not be stated.  

 

How do the qEEG profiles of academic staff scoring high on burnout compare 
to a normative database? 
Hypothesis: Following prior studies (Golonka et al., 2019; Luijtelaar et al., 2010), it 

was hypothesised that participants with high levels of burnout will demonstrate 

deviations in qEEG-derived parameters in the alpha band. In particular, although 

findings in the literature have been inconclusive, a trend indicating hyperarousal 

mechanisms characterised by reduced alpha activity in EEG bands (assessed through 

various metrics such as alpha power and APF) has emerged. Consequently, it was 

anticipated that individuals in the burnout group would exhibit reduced levels of alpha 

activity across a range of measures. 

 

2.9 Conclusion  

This chapter included a critical discussion of the literature supporting the present study 

that also led to the formulation of six research questions outlined. The remaining 

chapters in this dissertation will focus on the methodology, results, and discussion 

chapters. The research methodology sections are divided according to the two 

components of this dissertation based on different samples, data collection and 

statistical analytic techniques. Stage one of the data collection and analysis addressed 

research questions one to five and involved the investigation of the psychometric 

profile of academic burnout. Chapter 3 provides an overview of the methodology 

employed for this psychometric component of the study and Chapter 4 provides the 

details of the psychometric results. Stage two involved using a sub-test of the original 

sample to investigate the qEEG profiles of academic burnout (research question six). 

Thus, Chapters 5 and 6 provide an overview of the qEEG-derived methodology and 

results, respectively. Chapter 7 ties these two components of the study together in a 

discussion of the results in comparison with previous studies on the topics of interest.  
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CHAPTER 3: PSYCHOMETRIC METHODOLOGY 

3.1 Introduction 

A study’s methods are the specified procedures employed for the purpose of 

identifying, selecting, processing, and analysing the information on a given research 

topic (Creswell & Guetterman, 2019). This chapter thus allows for an examination of 

the study’s overall validity and reliability, which can influence the reader’s confidence 

in the obtained results. For this reason, this chapter presents a detailed discussion of 

the research methods used to meet the study's aims pertaining to the psychometric 

section of this dissertation. The point of departure is a description and justification of 

the research design selected. The chapter will further describe the study population 

and sampling strategy, the choice, reliability, and validity of data collection instruments 

as well as the data collection procedures. Finally, this chapter will also incorporate a 

discussion of the statistical data analytic techniques used and the ethical 

considerations applied.  

 

3.2 Research design 

The study is nested within a larger project aimed at investigating the effect of a 

neurofeedback training protocol as an intervention for burnout among academic staff. 

The specific role of the study in relation to the larger study was to collect the initial 

(baseline) demographic, burnout, and pre-intervention qEEG data among the 

identified burnout and control groups. To address the research aims and hypotheses, 

this study adopted a positivist and quantitative research approach to data collection 

and analysis. A quantitative research design suited the present study as it aimed to 

collect quantifiable data that permits statistical description to explain a phenomenon, 

allow for hypothesis testing, and determine relationships between variables (Creswell 

& Guetterman, 2019).  

 

More specifically, within the quantitative domain, the study design can further be 

understood as a descriptive, exploratory, quantitative design, involving both 

correlational and comparative components. Descriptive research aims to generate a 

precise and systematic description of a population, situation, or phenomenon, typically 

in the context of group differences, developmental trends, and relationships among 
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variables (Bryman, 2016). The descriptive nature of the study can thus also be 

understood as being non-experimental as there was no variable manipulation and no 

randomisation of participants (Salkind, 2010). Consequently, the current research 

design did not allow for the establishment of causality between the variables under 

investigation (Creswell & Guetterman, 2019). However, as the sub-aim of the study 

relevant to the psychometric component was to examine the co-occurrence of 

depression and burnout, the establishment of causality was not relevant in this case 

and a descriptive design was thus most appropriate.  

 

The study’s descriptive nature allowed for the ability to make use of naturally occurring 

phenomena, burnout and depression, to produce insights through a deductive process 

(Kielhofner, 2006). The comparative component of the descriptive design allowed for 

participants to be recruited and grouped based on depressive scores. Subsequent 

comparisons were made based on the burnout scores of different depressive severity 

groups. The correlational component used within this specific design allowed for the 

exploration of the degree of association between burnout and depressive variables to 

gain insight into the burnout-depression as well as the MBI-BAT relationship.  

 

Finally, the current study was also cross-sectional as data collection and analysis 

occurred during a single period (Creswell & Guetterman, 2019). This design was 

deemed a good cost-effective approach to data collection (Leedy & Ormond, 2015). 

However, a cross-sectional study design was not able to permit an examination of how 

one condition (burnout) may predict another (depression). Nevertheless, longitudinal 

investigations into the burnout-depression relationship can only be valuable once the 

distinctiveness of burnout versus depression has been firmly established (Schonfeld 

& Bianchi, 2016; Schonfeld et al., 2019a) 

 

3.3 Study setting 

This study focused on academic staff from the University of the Witwatersrand (Wits). 

Wits is a public university with multiple campuses located in the capital city of Gauteng, 

Johannesburg, South Africa. The university is structured into the following five 

Faculties: Science; Commerce, Law, and Management; Humanities; Engineering and 

the Built Environment; and Health Sciences. As of 2021 (Wits, 2021), the total number 
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of full-time permanent academic staff was reported as 1174 individuals. In terms of the 

demographic profile of these employees, as of 2021, 51.53% of academic staff are 

female, 19.25% are Black South Africans, 5.88% are Coloured, 9.88% are Indian, 

38.76% are White, 0.17% are Chinese, and 26.06% are classified as international. In 

addition, 67.54% of Wits academic staff have a PhD level of education, 16.44% hold 

the title of professor, 17.38% are associate professors, 29.05% are senior lecturers, 

35.01% are lecturers, 1.79% are associate lecturers, and 0.34% are termed as other.  

 

3.4 Sample and sampling procedure 

The target population of this study consisted of academic staff from Wits. Choosing 

Wits as the site of the study provided a sample of academic staff within a confined 

geographic area that was easily accessible thereby facilitating the collection of data. 

The recruitment of participants was conducted from 23 August to 31 October 2023 and 

consisted of a two-stage process. For this chapter, the focus is on the first stage of 

data collection. Therefore, once ethical clearance was obtained, participants were 

invited across all Wits Faculties using convenience and snowball sampling methods. 

Convenience sampling, a form of non-probability sampling, involves selecting a 

sample according to the simplicity of its accessibility (Bryman, 2016). The convenience 

sampling method thus allowed for the selection of participants who were willing and 

available to partake in the study. Despite the possible introduction of bias and threats 

to generalisation associated with convenience sampling (Creswell & Guetterman, 

2019), it was nonetheless deemed appropriate because of its affordability and 

efficiency in providing easy access to the population (Bryman, 2016). Further, an 

attempt to mitigate sampling bias was made by inviting all Wits academic staff to 

participate, thereby providing each staff member with an equal opportunity to be 

included in the study. In addition, participants who have already taken part in the study, 

or indicated an interest in participating, were encouraged to invite fellow staff who also 

met the study’s inclusion criteria. 

 

Using the convenience sampling method, participants were recruited through the help 

of the University Registrar and the Human Resources (HR) departments of each 

Faculty. Once relevant Registrar and Faculty permission was obtained, the HR 

representative of each Faculty was asked to distribute the study invitation via email to 
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all academic staff of their respective Faculties. To boost participation, permission to 

circulate the study invite was also obtained from individual heads of schools from the 

Faculties of Engineering and Science. The schools within these Faculties were chosen 

due to their proximity to the site of qEEG data collection, which was thought to 

eliminate non-participation due to travelling or time inconveniences. In addition, to 

further ensure sufficient participation, individual members of these schools were also 

contacted directly via an email containing the study invitation (see Figure 2 for an 

overview of the first stage of recruitment).  

 

Figure 2: Sampling strategy for the first stage of data collection 
 

 
 

During this first recruitment process, no specific inclusion and exclusion criteria were 

applied, except that all included participants were required to be active Wits academic 
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Registrar and  
heads  

of faculty permission 

Request to HR staff to 
distribute the study 

invitation to all academic 
staff working in their 
respective faculties. 

(n= 1174) 

Commerce, Law, and Management (n= 200) 

Engineering and the Built Environment 
(n= 161) 

Health Sciences (n= 180) 

Science (n= 241) 

Humanities (n= 314) 

• Architecture and Planning 
• Mechanical, Industrial and Aeronautical 

Engineering 
• Civil and Environmental Engineering 
• Electrical and Information Engineering 
• Chemical and Metallurgical Engineering 
• Construction Economics and 

Management 
 

• Molecular and Cell Biology 
• Physics 
• Geosciences 
• Geography, Archaeology and 

Environmental Sciences 
• Chemistry 
• Animal, Plant and 

Environmental Sciences 

Specific heads of school 
permission and request to 
circulate study invitation 

Personal email invitation to all 
respective academic staff members of 
these schools 

73 academics responded 
to the survey, 18 were 
blank responses (no data 
was recorded for any of 
the included 
questionnaires) 

Final n= 55  
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staff members. In addition, due to the nature of the survey, participants were also 

required to have a stable internet connection and a computer or similar devices to 

complete the survey. The aim was to include as many academic staff members as 

possible to ensure a good cross-section of participants in terms of race, gender, age, 

and severity of burnout. The final sample size consisted of 55 participants, recruited 

from all Wits Faculties mentioned above. From the information presented in the 

previous section, the sample size thus represented an estimated response rate of 

4.68%. Regarding demographics, among the total sample size, 67.27% of participants 

identified as female, 63.64% had a PhD level of education, and 69.09% identified as 

White.  

 

3.5 Data collection tools 

A combination of four measures was employed to obtain the data necessary to 

investigate the hypotheses of the study. These included a demographic questionnaire, 

the BAT, MBI, and BDI-II. The questionnaires were administered electronically, using 

the Research Electronic Data Capture (RedCap) online platform, and in English to all 

the participants. The measures utilised are described in detail below. 

 

3.5.1 Demographic questionnaire 

All participants were asked to complete a demographic questionnaire (Appendix A) to 

collect the following characteristics of the sample: Gender, age, educational level, 

home language, ethnicity, and questions pertaining to participants’ medical and 

psychiatric histories. All demographic data was used for descriptive purposes only. 

However, information on the medical histories of participants, including details of 

medication use, was examined for possible exclusion criteria applied to the qEEG 

testing sessions, which will be discussed in Chapter 5.  

 

3.5.2 The Burnout Assessment Tool (BAT) 

The BAT (Appendix B; Schaufeli et al., 2020b) was utilised to determine the presence 

and severity of burnout among the participants. As mentioned in the literature review, 

the BAT is arguably based on an alternative and more comprehensive definition of 

burnout compared to the MBI and other measures, such as the OLBI, CBI, BM, and 
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SMBM (De Beer et al., 2022). Following this rationale, the BAT was chosen as the 

primary measurement of burnout in the current study. The BAT contains two sections: 

Core symptoms of burnout (23 items) and secondary symptoms of burnout (10 items). 

The core symptoms of burnout include exhaustion (8 items; e.g., “When I get up in the 

morning, I lack the energy to start a new day”), mental distance (5 items; e.g., “I feel 

indifferent about my job”), cognitive impairment (5 items; e.g., “I struggle to think 

clearly”), and emotional impairment (5 items; e.g., “I feel unable to control my 

emotions”). The secondary symptoms of burnout include psychological complaints (5 

items; e.g., “I have trouble falling or staying asleep”) and psychosomatic concerns (5 

items; e.g., “I suffer from headaches”; Schaufeli et al., 2020b, p.142). These secondary 

symptoms are typically used to further differentiate the overall health status of a 

particular individual being assessed for clinical treatment purposes and were thus not 

used in the present study for the calculation of the burnout score. Schaufeli et al. 

(2020a) specifically mentioned that, although these secondary symptoms often co-

occur with the experience of burnout, it is not specific to burnout and thus not included 

in its definition. 

 

All items on both core and secondary symptom scales were presented as statements 

with subsequent responses based on a five-point rating scale with the following 

response options: never (1), rarely (2), sometimes (3), often (4), and always (5).  

According to the BAT, burnout is conceptualised as a syndrome, meaning that the 

measure provides a composite score encapsulating the experience of the syndrome 

as a whole, in addition to different subscale scores referring to the experience of each 

BAT-burnout dimension (Schaufeli & De Witte, 2023). Thus, total BAT scores were 

used as an indicator of the level of burnout experienced among our sample while 

subscale scores were used to gain additional insights into the experience of specific 

burnout symptoms.  

 

Moreover, to proceed with burnout case identification to assign participants to either a 

high burnout or control group, the cut-off scores included in the BAT manual were 

utilised (Schaufeli et al., 2020b). The scoring guidelines for determining the degree of 

burnout are presented in Table 5 below. Cut-off scores are available for the total BAT 

score as well as subscales scores, which are divided into the categories of low, 

average, high, and very high (Schaufeli et al., 2020b). As can be seen in Table 5, the 
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interpretation of both total and subscale scores on the BAT relies on averaging. 

Specifically, the average scores for BAT scales are computed by summing the scores 

of all items within a given subscale and subsequently dividing this sum by the number 

of items in that scale. The average scale scores thus range from one to five, 

corresponding to the scale of response options outlined previously. This same 

procedure is applied in calculating total BAT scores. As such, the total BAT scores also 

fall within the range of one to five. 

 

The BAT manual highlights that a score contained in the ‘high’ category is most likely 

indicative of burnout while a score in the ‘very high’ category signals an even higher 

likelihood of an individual suffering from burnout (Schaufeli et al., 2020b). As such, 

BAT scores in the ‘high’ and ‘very high’ categories were considered indicative of 

burnout and participants with these scores were thus included in the burnout group 

eligible for qEEG administration (to be discussed in Chapter 5). As will be elaborated 

upon in Chapter 5, an exceedingly small number of participants scored in the average 

and low range of the BAT, which would have defined our control group. Therefore, the 

decision was made to utilise an established normative database as our control group. 

 

Table 5: Score ranges for the core burnout symptoms of the BAT 

 Category Score range 
Total score Low £1.60 

Average 1.61–2.40 
High 2.41–3.29 
Very high >3.30 

Exhaustion Low £1.60 
Average 1.61–2.40 
High 2.41–3.29 
Very high >3.30 

Mental distance Low £1.60 
Average 1.61–2.40 
High 2.41–3.29 
Very high >3.30 

Emotional impairment Low £1.60 
Average 1.61–2.40 
High 2.41–3.29 
Very high >3.30 

Cognitive impairment Low £1.60 
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 Category Score range 
Average 1.61–2.40 
High 2.41–3.29 
Very high >3.30 

 
Source: Schaufeli, W.B., De Witte, H., & Desart, S. (2019b). Manual Burnout Assessment Tool (BAT) - 

Version 2.0. KU Leuven, Belgium: Utrecht Unpublished internal report 

 

Regarding the reliability and validity of the BAT, several studies investigated the 

properties of the instrument in South African samples. For example, De Beer et al. 

(2022), conducting a validation study using a sample of 1048 South African employees 

from non-specific occupations aged 18 years or older, concluded that the BAT is a 

valid and reliable measure in South Africa. The authors further indicated that the BAT 

demonstrated invariance across ethnicity and gender in South Africa. Additionally, 

Fynn & van der Walt (2023) confirmed the validity of the BAT and revealed a high 

internal consistency (Cronbach’s alpha of 0.96) among a South African sample of 

academics. The authors found Cronbach’s alpha scores of 0.95 and 0.89 for the core 

and secondary symptoms subscales, respectively. Likewise, the results of 

Redelinghuys and Morgan (2023) reinforce the BAT’s strong psychometric properties 

and cross-cultural measurement invariance in South Africa, the Netherlands, Australia, 

and the United States of America (USA).  

 

3.5.3 Maslach Burnout Inventory- Human Services Survey (MBI-HSS) 

To explore the divergence and convergence of the BAT with respect to the most 

popular burnout measure, the MBI-HSS (Appendix C) was also included in the survey. 

The MBI-HSS comprises a 22-item survey and asses three dimensions or scales of 

burnout: Emotional exhaustion, depersonalisation, and a reduced sense of personal 

accomplishment. Each of the items is in the form of a seven-point Likert scale, starting 

from never (0), few times a year or less (1), once a month or less (2), a few times per 

month (3), once per week (4), a few times per week (5), to every day (6; Maslach et 

al., 1996).  

 

The scoring guidelines provided by Maslach et al. (1996; see Table 6) were used to 

establish the presence and severity of burnout symptoms for each of the MBI 
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subscales. According to the recommendation of Maslach et al. (2016), scores in each 

burnout domain (emotional exhaustion, depersonalisation, and reduced personal 

accomplishment) were interpreted separately as no similar scoring guidelines are 

available for the total burnout score. MBI subscale scores can be categorised as being 

either low, moderate, or high. For the emotional exhaustion and depersonalisation 

subscales, higher scores in these domains are indicative of higher levels of burnout, 

while low scores on the reduced personal accomplishment subscale are associated 

with high levels of burnout (Maslach et al., 2016). 

 

Table 6: Classification of burnout according to the MBI 

MBI subscale Low scores Moderate scores High scores 
Emotional 
exhaustion 

£18 19-26 ³27 

Depersonalisation £5 6-9 ³10 
Reduced personal 
accomplishment 

³40 39-34 £33 

 
Source: Maslach, C., Jackson, S.E., & Leiter, M.P. (1996). Maslach Burnout Inventory Manual, General 

Survey, Human Services Survey, Educators Survey and Scoring Guides. Mind Garden.  

 

The MBI is said to be the most validated assessment available to measure burnout in 

numerous parts of the world (Van der Walt et al., 2015). According to Maslach et al. 

(1996), the MBI also showed adequate reliability (Cronbach’s alpha of 0.71 to 0.90). 

Regarding its subscales, the following Cronbach’s alpha estimates were found: 0.79 

for depersonalisation, 0.90 for exhaustion, and 0.71 for reduced personal 

accomplishment, indicating good internal reliability (Maslach et al., 2016). Although 

the MBI was initially developed in the USA for English-fluent individuals (Demerouti et 

al., 2003), its three-dimensional framework has received tremendous support for its 

validity and reliability in different countries and languages across a wide range of 

occupations (Gold et al., 1989; Green & Walkey, 1988; Green et al., 1991; Leiter & 

Schaufeli, 1996; Pierce & Molloy, 1989; Schutte et al., 2000).  

 

When considering the South African perspective, Rothmann (2003) found the MBI to 

be a reliable and valid burnout measure in a sample of South African university staff. 

Further support for the MBI’s validity and reliability among South African samples was 
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also provided by numerous additional studies (Jackson & Rothmann, 2005; Rothmann 

& Barkhuizen, 2008; Storm & Rothmann, 2003). The cross-cultural applicability of the 

MBI has been validated in South African research studies in terms of differences 

among several race (Storm & Rothmann, 2003) and language groups (Jackson & 

Rothmann, 2005).  

 

3.5.4 Beck Depression Inventory- Second Edition (BDI-II) 

The BDI-II (Appendix D; Beck et al., 1996) is a self-report instrument consisting of 21 

items. It is regarded as one of the most widely used measures of depressive 

symptoms, experienced over the previous two weeks (Huang & Chen, 2014; Wang & 

Gorenstein, 2013). This instrument assesses a cluster of depressive symptoms 

covering affective, somatic, and cognitive aspects of depression, designed in 

accordance with the depressive episode criteria documented in the DSM-IV (APA, 

1994; Beck & Beamesderfer, 1974). Performance on the BDI-II is scored by summing 

the responses of all 21 items, each based on a four-point rating scale extending from 

zero to three. Instead of using vague response choices like ‘often’ or ‘sometimes’, the 

BDI-II utilises highly specific answer options for each item. It assigns higher point 

values to statements that indicate more severe depressive symptoms. For instance, 

when measuring suicidal ideation, the point system works as follows: “0= I don’t have 

any thoughts of killing myself, 1= I have thoughts of killing myself, but I would not carry 

them out, 2= I would like to kill myself, and 3= I would kill myself if I had the chance” 

(Williams et al., 2020, p. 8).  

 

The BDI final score ranges from zero to 63, with scores of 0-13 indicating a minimal 

range of depression, scores ranging between 14-19 are regarded as mild, 20-28 are 

considered moderate with scores of 29-63 pointing to severe depression (Beck et al., 

1996). Based on these guidelines, the sample was divided into different depressive 

severity groups, including those belonging to the severe, moderate, mild, and minimal 

depressive symptom groups. This information was then used to compare the burnout 

scores obtained from the MBI and BAT across these four depressive groups. In 

addition, accumulated research has shown that depression is best conceived as a 

dimensional disorder and only those presenting with symptoms at the upper end of 

this dimension are suited for a clinical diagnosis of depression (Bianchi et al., 2021; 
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Haslam et al., 2012). Thus, for this study, participants scoring in the severe range of 

the BDI were considered provisionally depressed.  

 

The BDI-II was proven to be valid and reliable in the general population and among 

participants from medical or psychiatric backgrounds (Wang & Gorenstein, 2013). 

Furthermore, the BDI-II has undergone translation from English into numerous 

languages, including Asian languages (such as Chinese and Japanese), European 

languages (such as Spanish, German, and French), and African languages (such as 

Xhosa; Huang & Chen, 2014; Wang & Gorenstein, 2013). This extensive translation 

effort has significantly contributed to validating its applicability across a diverse array 

of countries, cultures, and sample profiles, including those from South Africa.  

 

3.6 Research procedure 

The link to the study survey containing the demographic questionnaire, the BAT, the 

MBI, and the BDI was included in the study invitation and emailed to volunteering 

participants, which was completed anonymously on electronic devices of their choice 

(e.g., smartphone, iPad, computer, or laptop). A licence to reproduce the MBI survey 

was purchased once ethical clearance was obtained. The BAT and BDI-II were 

acquired from freely available internet sources. The study survey was sent to 

prospective participants on 23 August 2023. The participants were not given a specific 

time window to complete the survey, thereby allowing them to complete it at a 

convenient time. However, data collection ended on 31 October 2023 and only those 

respondents who completed the survey before this time were included.  

 

All survey questionnaires were preceded by an introductory section explaining the 

purpose of the questionnaires, what they measure, the questionnaire procedure, and 

clear instructions about how to answer the questions. In addition, participants were 

also provided with a digitally based information sheet and asked to provide informed 

consent before the commencement of any data collection activities (see Appendix E). 

Immediate discontinuation of the survey took place in the event any participant failed 

to give informed consent. The subsequent administration and item order of the BAT, 

MBI, and BDI-II was based on published instructions (Beck et al., 1996; Maslach et 

al., 1996; Schaufeli et al., 2020b) for all participants to avoid order effects and reduce 
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response bias. Participants were allowed to leave certain questions blank if they chose 

to do so. However, due to the necessity of certain information for the study, all 

questions on the core symptoms of the BAT, as well as certain demographic data, 

including gender, age, medical history, and medication use were programmed as 

required items. Thus, participants could only proceed with the survey once these 

required fields were completed. The questionnaires were expected to take less than 

60 minutes to complete after which participants were thanked for participating. All of 

the above was hosted and disseminated electronically on the RedCap online platform.  

 

3.7 Data management 

From the RedCap platform, participant data were coded using a unique ID for each 

participant and exported into a password-protected Microsoft Excel spreadsheet. 

From there, all test scores for the BAT, MBI, and BDI-II were calculated according to 

the instructions in the relevant manuals. For the BAT, BDI-II, and MBI subscales, 

measurement scores were summed to obtain total burnout and depressive scores. For 

the calculation of the overall MBI score, scores on the emotional exhaustion and 

depersonalisation scales were summed and added to the reverse score of the 

personal accomplishment subscale. Next, all data were checked for errors and missing 

values, cleaned, and then imported into the Statistical Package for the Social Sciences 

(SPSS) version 27 (IBM, 2021). 

 

A total of 73 academic staff responded to the survey, of which 18 were blank responses 

(no data was recorded for any of the included questionnaires). The remaining 55 

entries were considered for further analysis. Among these participants, missing data 

were identified for job title (n=1), relationship status (n=1), living circumstances (n=1), 

home language (n=2), BAT (n=3), MBI-emotional exhaustion (n=8), MBI-

depersonalisation (n=7), MBI-personal accomplishment (n=8), and BDI (n=12). As the 

demographic data were used for descriptive purposes only, the missing values were 

simply omitted from the analysis. Due to the central role of the BAT score in 

determining levels of burnout in the study, participants with missing values in this case 

were excluded from further analysis. Missing data relating to MBI and BDI measures 

were dealt with according to the pairwise deletion technique in SPSS. Following 
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appropriate data preparation and organisation, both descriptive and inferential 

statistics were used to address the research aims. 

 

3.8 Statistical data analysis 

All data were analysed using SPSS version 27 (IBM, 2021). As a first step, descriptive 

statistics were employed to describe the general demographic, burnout, and 

depressive characteristics of the study sample. Continuous demographic data (i.e., 

age) were summarised as measures of central tendency and variability (mean, 

standard deviation, and range) whereas categorical demographic data (gender, race, 

home language, job title, and education) were analysed using frequencies and 

percentages. Regarding the BAT, MBI, and BDI data, all total scores as well as 

subscale scores of the BAT and MBI were similarly summarised as measures of 

central tendency and variability.  

 

To address the aim of comparing BAT and MBI scores on a categorical level, the 

overlap of each MBI subscale with the overall BAT score was investigated using 

percentage calculations. That is, participants who reported both high scores on MBI 

subscales and total BAT-burnout scores. To investigate the symptomatic overlap of 

depression and burnout, the percentage of participants identified as experiencing high 

BAT-burnout levels while also falling into the severe depressive category was 

calculated. Similar calculations were performed for the MBI’s emotional exhaustion 

subscale scores. To address the next aim, relating to depressive group comparisons 

based on burnout scores, the sample was divided into different depressive severity 

groups, including those belonging to the severe, moderate, mild, and minimal 

depressive symptom groups. The mean, range, and standard deviation of BAT and 

MBI scores were then calculated for each category of depression severity (minimal, 

mild, moderate, and severe). Thereafter, visual inspection and comparison of burnout 

scores across different depressive groups were performed.  

 

In terms of inferential statistics, correlational analysis was performed to address the 

remaining aims of the study. The significance of the relationships of interests was 

drawn from the output gained from SPSS. The significance level for all statistical tests 

was set at p<0.05. The strength of observed correlations was interpreted according to 
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the guidelines outlined by Schober et al. (2018; see Appendix F) that describe 

correlations obtained from different statistical tests as being negligible, weak, 

moderate, strong, or very strong. Regarding the direction of correlations, relationships 

among the study’s variables were also described as being either positive or negative.  

 

To choose an appropriate statistical test, all parametric assumptions linked to 

Pearson’s correlational analysis were tested, including the assumptions of normality, 

interval or ratio scale of measurement, linearity, no significant outliers, and 

homogeneity of variance. Although the first two assumptions were met in the present 

study, violations of the latter three were found. Thus, it was decided that non-

parametric analysis was more appropriate for the current sample. More specifically, 

Kendall’s tau test was used as it was previously recommended that this test is superior 

to Spearman’s coefficient when dealing with a small data set (Field, 2018). In addition, 

while Spearman’s statistic is the one more widely used among the two coefficients, 

research showed that Kendall’s statistic provides a more accurate estimate of the 

correlation in the population (Field, 2018). As such, more accurate generalisations 

from Kendall’s statistics, compared to Spearman’s, can be drawn.  

 

However, the parametric equivalent of Kendall’s statistic was also run, namely 

Pearson’s correlation coefficient, and included for further reference and to confirm 

whether or not the obtained results were significant using a more rigorous test. The 

significance and magnitude of the observed correlations between the variables under 

study proved to be comparable between the tests and Kendall’s test was thus used in 

the reporting of results. All psychometric results were displayed in tables and 

organised into appropriate graphs and charts to assist readers in their understanding 

of and ability to use the results of the study. Accompanying the tabulated and 

graphically displayed results, a descriptive summary provided details of how the 

results link with the study’s aims and hypotheses.  

 

3.9 Ethical considerations 

As mentioned previously, this study was embedded within a larger study that 

investigated the effectiveness of neurofeedback as an intervention for academic staff 

with high burnout. Ethics approval was obtained by the Human Research Ethics 
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Committee (Medical; see Appendix G), in which this study was included. The study 

involved human participants, and as such, ethical considerations were essential to 

ensure the safety and well-being of the participants. Overall, this study was conducted 

in a manner that respected the rights and welfare of the participants and adhered to 

the Code of Ethics for Research on Human Subjects of Wits, which subscribes to the 

Ethics in Health Research Document (2015). The principal investigator has also 

completed relevant ethics training as evidenced by the ethical training certificate 

attached as Appendix H. Specifically, the following ethical considerations were 

addressed:  

 

Informed consent: Participants received a study information sheet and were asked 

to provide informed consent before participating. The information sheet provided the 

appropriate information to ensure participants were informed of the purpose and 

nature of the study, what was asked of them, how the data would be used, and the 

potential risks or harms. Participants were also informed that study participation is 

voluntary; they can withdraw from the study at any point without any consequences, 

their data will be erased whenever such a request is made, and they have the right to 

access their data. Participants were allowed to ask questions and given time to 

consider their participation before consenting. 

 

Confidentiality and anonymity: All participant data was kept confidential and 

anonymous. Although the study survey asked for participants’ email addresses, which 

can be considered identifiable information, all data was collected and stored with a 

unique ID code. The participants will also remain anonymous in any reports or 

publications resulting from the study. Confidentiality was maintained by ensuring that 

all participant data were only accessible by authorised research team members and 

stored on a secure, password-protected cloud folder hosted on OneDrive. Participants 

were informed of the measures taken to ensure anonymity and confidentiality, the 

limits to confidentiality, and the specific circumstances that will require the investigator 

to report observed or spoken information to an appropriate authority.  

 

Risk and benefits: Participants were informed of any potential risks associated with 

the study, and appropriate measures were put in place to minimise any harm that may 

have arisen. The contact details of Dr Aline Ferreira-Correia, a Clinical Psychologist in 
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the Department of Psychology, Wits were to be provided upon recognition of any 

distress. Fortunately, no participant reported any distress during the course of data 

collection. Furthermore, the participants did not receive immediate benefits or 

compensation due to participation in the study but did not suffer any costs either.  

 

Debriefing: At the end of data collection, participants received the opportunity to ask 

any questions or voice any concerns that they may have had. The participants were 

also encouraged to contact the researchers if they had questions or concerns linked 

to the research project at a later stage. The participants were also informed that a 

summary of the results and conclusions of the study would be shared with them on 

request. For this purpose, the contact details of the researchers were provided in the 

information sheet. However, individual feedback on performance was not available as 

the collected data was anonymous. Participants were also informed that they could 

contact the Ethics committee if there were ethical concerns with the research.  

 

Knowledge dissemination and publications: The results of the study were written 

up as a master’s dissertation for degree purposes. The results may also be 

disseminated through publications and conference papers. Finally, the data from the 

current study will be incorporated into a subsequent study that will aim to determine 

the effect of neurofeedback on burnout-related symptoms in tertiary-level educators.  

 

3.10 Conclusion  

This chapter outlined the research methodology employed for the psychometric 

component of this study. A descriptive, exploratory, cross-sectional, quantitative 

research design was deemed most appropriate for the present study according to the 

predefined aims and research questions. The participants were selected through a 

convenient and snowball sampling method and recruited with the assistance of the 

University Registrar and HR representative of each Faculty. The measurement 

instruments consisted of four questionnaires. These measures provided quantitative 

data analysed with the use of both descriptive and inferential statistics (correlational 

analysis) through SPSS. This chapter also included a discussion of the research 

procedure employed in this study, including a description of how psychometric data 

was collected. The chapter then concluded with a description of the ethical 
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considerations that have guided the study. The next chapter presents the results of 

the statistical analyses undertaken to investigate the psychometric aims of the study.  
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CHAPTER 4: PSYCHOMETRIC RESULTS 

4.1 Introduction 

Chapter 4 is organised around the psychometric research aims of the study and 

reports on the results in terms of descriptive and inferential data analysis. Specifically, 

in this first results chapter, the psychometric data are described, starting with a 

description of the demographic profile of the sample. Next, the descriptive statistics 

derived from the BAT, MBI, and BDI measures are discussed in terms of measures of 

central tendency, followed by MBI-BAT comparisons, and lastly, burnout-depression 

comparisons. Finally, the inferential statistics will be discussed, which includes the 

results of a correlational analysis of the burnout and depressive variables of interest. 

 

4.2 Demographic profile of the sample 

As outlined in the methods section, the total sample size for the psychometric analysis 

was 55. The average age of the participants was 42.69 years (SD = 10.55; range: 28-

68 years). A summary of the remaining demographic variables explored in the study 

is depicted in Table 7 (displaying information on the study sample in terms of self-

identified gender, education, job title, relationship status, living circumstances, self-

identified race, and home language).  

 

Table 7: Demographic characteristics of the total sample 

Variables N % 
Self-identified Gender   

Male 16 29.09 

Female 37 67.27 

Prefer not to say 2 3.64 

Self-identified Race   

Black 8 14.55 

White 38 69.09 

Coloured 4 7.27 

Indian 4 7.27 

Other* 1 1.82 
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Home language   

English 37 67.27 

Afrikaans 9 16.36 

IsiXhosa 2 3.64 

Setswana 1 1.82 

Both English and Afrikaans 1 1.82 

German 1 1.82 

Sotho 1 1.82 

Italian 1 1.82 

Missing value 2 3.64 

Education   

Master’s degree 20 36.36 

PhD 35 63.64 

Job title   

Associate Professor 8 14.55 

Professor 4 7.27 

Postdoctoral fellow 4 7.27 

Lecturer 25 45.45 

Senior lecturer 13 23.64 

Missing value 1 1.82 

Relationship   

Yes 43 78.18 

No 11 20 

Missing value 1 1.82 

Living circumstances   

Alone 7 12.73 

With a partner only 24 43.64 

With a partner and children 16 29.09 

With children only 4 7.27 

With immediate family 3 5.45 

Missing value 1 1.82 
 

* Only one participant responded with the option of ‘other’ and specified that 

 they consider their race as human. 
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The majority of participants identified as female (67.27%) and reported a PhD level of 

education (63.64%). Almost half of the sample reported the job title lecturer (45.45%). 

Most participants also indicated that they are in a relationship (78.18%) with most 

either living with a partner only (43.64%) or with a partner and children (29.09%). 

Regarding self-identified race and home language, most participants (69.09%) 

identified as White and more than half of the participants reported English as their 

home language (67.27%). Therefore, the overall sample represented a relatively 

homogenous group of academic staff with most being English-speaking, White, and 

female academics. 

 

4.3 Distribution of burnout scores 

Among the total sample of 55 participants, 52 completed the BAT, 48 completed the 

MBI emotional exhaustion and personal accomplishment subscales, and 49 

completed the MBI depersonalisation subscale. Due to the missing values for the 

different MBI components, average MBI scores could only be calculated for 47 

participants. Based on these sample sizes, measures of central tendency were 

calculated for both the BAT and MBI scores, as outlined in the next sections.  

 

4.3.1 BAT scores 

Table 8 shows the general descriptive statistics of the BAT-burnout variables utilised 

in this study, including an overview of the minimum, maximum, mean and standard 

deviation of the average BAT and subscales scores. 

 

Table 8: Distribution of average BAT scores 

 N Minimum Maximum Mean SD 
BAT total 52 1.00 4.57 2.89 0.67 
BAT E 52 1.00 4.88 3.28 0.79 
BAT M 52 1.00 5.00 2.57 0.91 
BAT EM 52 1.00 4.00 2.61 0.69 
BAT C 52 1.00 4.60 2.87 0.76 

BAT E: Exhaustion subscale; BAT M: Mental distance subscale; BAT C: Cognitive impairment subscale; 

BAT EM: Emotional impairment subscale 
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The average BAT score of the participants was 2.89 (SD = 0.67; range: 1.00-4.57), 

indicating that participants experienced burnout symptoms rarely to sometimes. A 

score of 2.89 is also above the cut-off for burnout as it falls in the category of high 

burnout risk, a positive indicator for burnout. Regarding BAT subscales, an average 

exhaustion score of 3.28 (SD = 0.67; range: 1.00-4.57) translates to the experience of 

exhaustion between sometimes and often among the sample. In terms of the 

remaining components of the BAT, participants reported experiencing mental distance 

(mean= 2.57; SD= 0.91), emotional impairment (mean= 2.61; SD= 0.69), and cognitive 

impairment (mean= 2.87; SD= 0.76) between the frequencies of rarely and sometimes. 

According to relevant cut-off scores, all subscale scores of the study sample can be 

regarded as high risk and thus above the cut-off for burnout.  

 

4.3.2 MBI scores 

Table 9 displays the descriptive statistics calculated for the MBI variables utilised in 

this study.  

 

Table 9: Distribution of average MBI scores 

 N Minimum Maximum Mean SD 
MBI total 47 0.00 4.59 2.34 1.04 
MBI EE 48 0.00 52.00 26.71 12.78 
MBI DP 49 0.00 20.00 6.71 5.40 
MBI PA 48 14.00 48.00 30.00 8.39 

MBI EE: Emotional exhaustion subscale; MBI DP: Depersonalisation subscale; MBI PA: Personal 

accomplishment subscale 

 

Categorisation of the global MBI score is generally not available, as mentioned in the 

previous chapter. Interpretation of MBI scores will thus only focus on each subscale 

separately. The participants reported moderate levels of emotional exhaustion on 

average (mean= 26.71; SD= 12.78). Similar moderate levels of depersonalisation 

were reported (mean= 6.71; SD= 5.40). Therefore, the participants experienced 

moderate levels of burnout in the context of these two dimensions and thus below the 

cut-off for burnout. Personal accomplishment showed an average score of 30 (SD= 

8.39), which is below the cut-off for burnout and indicative of high personal 

accomplishment and thus low levels of burnout in terms of this dimension. Thus, the 
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moderate and low levels of burnout among our sample as indicated by the MBI 

contrast sharply with the high levels of burnout among our sample as determined by 

the BAT. Differences in burnout levels are thus evident with the use of different burnout 

measures.  

 

4.4 Distribution of depressive scores 

Among the total sample of 55 participants, 44 completed the BDI. On average, the 

participants scored mild on depression (mean= 15.07; SD= 10.34; range: 0-45). Thus, 

the sample scored below the cut-off for a provisional diagnosis of depression. Having 

described the basic demographic and descriptive data of burnout and depression 

among the sample, this chapter now turns toward consideration of the specific 

research questions outlined in the context of psychometric data.  

 

4.5 Categorical BAT and MBI comparisons 

Using descriptive statistics, this section serves to address the categorical part of the 

following research question: What is the relationship, at both dimensional and 

categorical levels, between MBI- and- BAT-measured burnout? Among the 

participants who scored very high on the BAT (n=14), 12 of those also completed the 

MBI’s emotional exhaustion subscale. Of these, 11 also scored high on this measure 

while one participant scored moderate, reflecting a significant overlap of BAT and 

emotional exhaustion scores. Thus, our initial hypothesis on the BAT-MBI emotional 

exhaustion overlap was confirmed. Among the participants who scored high on the 

BAT (n=27), 25 of those also completed the measure of emotional exhaustion. Of 

these, 13 also received high emotional exhaustion scores, nine scored moderate, and 

three scored low. Thus, 52% of participants with high BAT scores also showed high 

emotional exhaustion scores, evidence of a lower symptomatic overlap in this regard.  

 

Among the participants who scored very high on the BAT (n=14), 13 of those also 

completed the depersonalisation measure. Of these, seven also scored high on 

depersonalisation, four scored moderate, and two scored low. The 53.85% of 

participants thus scoring very high on the BAT while also scoring high on 

depersonalisation reflect a more modest overlap in comparison with the observed 
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overlap described for emotional exhaustion. Among the participants who scored high 

on the BAT (n=27), 25 of those also completed the depersonalisation measure. Of 

these, five scored high, seven scored moderate, and 13 scored low. Thus, 20% of 

participants with high BAT scores also scored high on depersonalisation, representing 

a weak symptomatic overlap that is also lower than what was found for the BAT-

emotional exhaustion relationship. Of note, due to content overlap, a larger 

depersonalisation-BAT overlap was expected. 

 

Among the participants who scored very high on the BAT (n=14), 13 of those also 

completed the personal accomplishment measure. Of these, 12 scored high on 

personal accomplishment while one participant scored moderately on this measure. 

Among the participants who scored high on the BAT (n=27), 24 of those also 

completed the personal accomplishment measure. Of these, 17 scored high, six 

scored moderate, and only one participant scored low. Interestingly, according to 

Maslach et al. (2001), it is expected that individuals with high levels of burnout will 

report comparable low levels of personal accomplishment, which was clearly not the 

case for the present sample. However, considering the absence of any elements 

associated with personal accomplishment in the BAT, this minimal symptomatic 

overlap between these two variables was an anticipated finding.  

 

4.6 Categorical burnout and depression comparisons 

Also employing descriptive statistics, this section aimed to address the following 

research question: What does categorical analysis show regarding the percentages of 

individuals suffering from both burnout and depression? Among the participants who 

scored very high on the BAT (n=14), 11 of those also completed the BDI. Of these, 

four also indicated severe depression, two scored moderate, four scored mild and one 

participant scored in the minimal range. In other words, a total of 36.36% of 

participants with very high burnout levels also met the diagnostic criteria for a 

provisional diagnosis of depression. Among the participants who scored high on the 

BAT (n=27), 23 of those also completed the BDI. Of these, only one participant 

indicated severe depression, seven scored moderate, four scored mild, and 11 scored 

in the minimal range. Thus, only 4.35% of participants with high burnout scores can 

also be regarded as clinically depressed. In contrast, the one participant who scored 
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low on the BAT also scored in the minimal range for depression. Among the 10 

participants who scored average on the BAT, nine completed the BDI with all scoring 

in the minimal range for depression.  

 

Considering the centrality of the emotional exhaustion component of the MBI (Maslach 

et al., 2016), it is also worth examining the depression-burnout overlap in this context. 

Among the 24 participants who scored high on emotional exhaustion, 22 also 

completed the BDI. Five of them scored in the severe range, six scored moderate, five 

scored mild, and six scored in the minimal range. Thus, 22.73% of participants who 

scored high on emotional exhaustion met the diagnostic criteria for a provisional 

diagnosis of depression. 

 

Therefore, the highest percentage of symptomatic overlap between burnout and 

depression was observed for those scoring very high on the BAT. Importantly, this 

36.36% overlap still seems lower than what would be expected if the two conditions 

represented the same underlying syndrome. Due to the similarities in the description 

of the symptomatic profiles of burnout and depression, a larger percentage of 

symptomatic overlap was anticipated, which was not demonstrated among this 

sample. 

 

4.7 Burnout scores of different depressive groups 

This section serves to address the following research question: How do the BAT and 

MBI scores compare among academic staff with different levels of depression 

severity? Based on BDI-II scores, the sample was divided into different depressive 

severity groups, including those belonging to the severe, moderate, mild, and minimal 

depressive symptom groups. Therefore, further analysis of the depression-burnout 

overlap can be seen in Tables 10 and 11 which report the mean BAT and MBI scores 

found among participants contained in these four depressive groups.  

 

Table 10: Average BAT scores of different depressive groups 

 N Range Mean SD 
Severe 5 3.17-4.26 3.63 0.43 
Moderate 9 2.57-3.57 3.10 0.29 
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 N Range Mean SD 
Mild 18 2.57-3.74 3.24 0.46 
Minimal 22 1.00-3.39 2.42 0.56 

 
Table 11: Average MBI scores of different depressive groups 

 N Range Mean SD 
Severe 5 2.36-4.59 3.66 0.82 
Moderate 9 1.64-4.05 2.86 0.70 
Mild 8 1.64-3.82 2.52 0.72 
Minimal 22 0.00-3.14 1.78 0.89 

 

A review of Tables 10 and 11 shows that burnout scores displayed a stepwise increase 

in mean from minimal to severe depression in the case of the MBI. This trend was also 

generally shown for the BAT, although the mean BAT score of the mild depressive 

group was slightly higher but essentially equivalent compared to the moderate group. 

Nevertheless, similar to MBI findings, a general increase in BAT scores is observed 

as one moves from the minimal to severe depressive categories (Figure 3). Therefore, 

our initial hypothesis regarding the relationship between MBI scores, as well as BAT 

scores, to the severity of depression was validated. 

 

Figure 3: Line graph plotting mean burnout scores against four categories of 
depression severity 
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4.8 Inferential statistics 

The next section of data analysis relies on inferential statistics to address the following 

three research questions: (1) What is the relationship, at both dimensional and 

categorical levels, between MBI- and- BAT-measured burnout?; (2) What is the 

relationship between both MBI- and- BAT-measured burnout (including subscale 

dimensions) and depression?; and (3) How does controlling for content overlap 

between measures of burnout and depression affect the correlation between both MBI- 

and- BAT-measured burnout and depression? According to these research questions, 

Pearson (r) and Kendall's tau-b (τb) correlation coefficients were calculated for all 

variables of interest. Kendall's τb is a nonparametric equivalent to Pearson 

correlational analysis. Thus, when a particular dataset fails one or more assumptions 

of Pearson’s r, a nonparametric alternative should be run instead. The following 

section briefly describes the testing of assumptions performed to determine which 

correlational test was most appropriate for the present study.  

 

4.8.1 Testing assumptions 

For Pearson’s correlation coefficient to be valid, the following parametric assumptions 

needed to be satisfied: Interval or ratio scale of measurement (i.e., continuous data), 

linearity, no significant outliers, normal distribution, and homogeneity of variance. 

Firstly, the assumption of continuous data was consistent with all the relevant variables 

in this study, as they were derived from several psychometric tests and captured as 

interval or ratio data. Secondly, to ascertain whether the data met the requirement of 

normal distribution, various methods were used, including interpretation of the 

Kolmogorov-Smirnov test and visual examination of normal PP plots. From these 

illustrations, it was determined that the dataset was approximately normally distributed 

(for the results of all analyses related to testing of assumptions see Appendix I).  

 

Thirdly, it was necessary to determine whether a linear relationship between the 

investigated variables exists. To this end, scatterplots for all variables were created 

followed by a visual examination to determine approximate linearity. It was found that 

both the BAT-BDI as well as the MBI-BDI relationships violated this assumption. 

Fourthly, in terms of outliers, the output gained from SPSS indicated several outliers 

among different variables, which also means that another parametric assumption was 
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violated in this dataset. Finally, for homogeneity of variance, violation of this 

assumption was also identified among the datasets.   

 

In sum, although the assumptions of normality and interval or ratio (continuous) data 

were met, violations of linearity, outliers, and homogeneity of variance were 

encountered. Thus, the non-parametric Kendall’s test was deemed most appropriate 

for this study. However, the parametric equivalent, Pearson’s r, was also run and the 

results are included for further reference and to confirm whether the obtained results 

were significant using a more rigorous test (Appendix J). 

 

4.8.2 Correlational analysis 

Having ascertained the parametric nature of the data, the research questions are 

addressed in order using the relevant statistical analyses. The results of Kendall's τb 

correlations calculated between all the key variables in the investigation are presented 

in the table below (see Table 12). In addition, as mentioned, a confirmatory check for 

parametric analysis was also performed and a similar pattern of results was found 

regarding the significance and magnitude of observed correlations (see Appendix J). 

Thus, the subsequent sections will report on Kendall’s test only. When considering 

these results, it is important to remind the reader of the relevant sample sizes for the 

different variables. Total BAT scores as well as all subscale scores had a sample size 

of 52, MBI scores had a sample size of 47, and sample sizes of 49 (depersonalisation) 

and 48 (emotional exhaustion and personal accomplishment) were applied to the MBI 

subscales. The BDI scores had a sample size of 44.  
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Table 12: Kendall’s correlational analysis of BAT, MBI, and BDI scores 

 BAT E BAT 
M 

BAT 
EM 

BAT 
C 

MBI MBI 
EE 

MBI 
DP 

MBI 
PA 

BDI BDI 
A1 

BDI 
A2 

BAT .72** 

(.62, 
.80) 

.72** 

(.62, 
.80) 

.57** 

(.43, 
68) 

.58** 

(.44, 
69) 

.64** 

(.51, 
75) 

.61** 

(.47, 
72) 

.47** 

(.30, 
61) 

-.49** 

(-.62, -
.33) 

.61** 

(.47, 
.73) 

.59**   

(.44, 
.70) 

.56** 

(.41, 
.69) 

BAT E 1.00 .50** 
(.35, 
.63) 

.38** 
(.21, 
.53) 

.45** 
(.29, 
.59) 

.52** 
(.36, 
.65) 

.59** 
(.45, 
.71) 

.33** 
(.15, 
.49) 

-.38** 
(-.53, -
.20) 

.54** 
(.38, 
.67) 

.48** 
(.31, 
.62) 

.46** 
(.29, 
.61) 

BAT 
M 

 1.00 .45** 

(.29, 
.59) 

.47** 

(.31, 
.60) 

.65** 

(.53, 
.75) 

.57** 

(.42, 
.69) 

.53** 

(.37, 
.65) 

-.48** 

(-.61, -
.31) 

.50** 

(.34, 
.64) 

.50** 

(.34, 
.64) 

.49** 

(.33, 
.63) 

BAT 
EM 

  1.00 .29** 

(.11, 
.45) 

.40** 

(.22, 
.55) 

.36** 

(.17, 
.51) 

.33** 

(.15, 
.49) 

-.36** 

(-.52, -
.18) 

.50** 

(.34, 
.64) 

.50** 

(.34, 
.64) 

.50** 

(.34, 
.64) 

BAT 
C 

   1.00 .39** 

(.21, 
.54) 

.41** 

(.23, 
.56) 

.35** 

(.17, 
.50) 

-.28** 

(-.45, -
.09) 

.45** 

(.28, 
.60) 

.42** 

(.24, 
.57) 

.39** 

(.21, 
.55) 

MBI     1.00 .81** 

(.73, 
.87) 

.59** 

(.45, 
.71) 

-.64** 

(-.74, -
.50) 

.57** 

(.41, 
.69) 

.57** 

(.41, 
.69) 

.56** 

(.39, 
.68) 

MBI 
EE 

     1.00 .53** 

(.37, 
.65) 

-.45** 

(-.59, -
.28) 

.51** 

(.35, 
.65) 

.49** 

(.33, 
.63) 

.49** 

(.32, 
.63) 

MBI 
DP 

      1.00 -.30** 

(-.47, -
.11) 

.39** 

(.20, 
.55) 

.41** 

(.23, 
.56) 

.41** 

(.23, 
.56) 

MBI 
PA 

       1.00 -.49** 

(-.63, -
.32) 

-.48** 

(-.62, -
.31) 

-.47** 

(-.61, -
.29) 

BDI         1.00 .97** 

(.95, 
.98) 

.95** 

(.92, 
.96) 

BDI 
A1 

         1.00 .98** 

(.97, 
.99) 

 
**. Correlation is significant at the 0.01 level (2-tailed).  

✓ 95% CIs reported in brackets. 

BDI A1 (BDI Adjusted 1): BDI variable where fatigue and energy-related items were excluded; BDI A2 

(BDI Adjusted 2): BDI variable the cognitive-related item was excluded; E: Exhaustion; M: Mental 

distance; C: Cognitive impairment; EM: Emotional impairment; EE: Emotional exhaustion; DP: 

Depersonalisation; PA: Personal accomplishment. 

 
From the information presented in Table 12, all correlations are marked as being 

significant at the 0.01 level (2-tailed). This Table also illustrates that all significant 

correlations were positive, except those relating to the personal accomplishment 

subscale of the MBI (a lower score in this domain indicates higher burnout levels) for 

which negative correlations were found for its relationship with all other variables of 
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interest. Regarding specific results, the following sections serve to address the 

research questions in order. 

 

4.8.2.1 Correlational analysis of BAT and MBI scores 

This section addresses the dimensional aspect of the following research question: 

What is the relationship, at both dimensional and categorical levels, between MBI- 

and- BAT-measured burnout? Total BAT scores showed a strong, positive correlation 

with total MBI scores (τ = 0.64, 95% CI [0.51, 0.75], p < 0.001), indicating that higher 

BAT scores were significantly related to higher MBI scores. This finding was in line 

with the study’s hypothesis as it related to the proposed relationship between these 

measures. A strong, positive correlation was also found between total BAT scores and 

the emotional exhaustion subscale of the MBI (τ = 0.61, 95% CI [0.47, 0.72], p < 0.001) 

while a moderate positive correlation was found between total BAT scores and the 

MBI’s depersonalisation subscale (τ = 0.47, 95% CI [0.30, 0.61], p < 0.001). Regarding 

personal accomplishment of the MBI, a strong, negative correlation was found 

between global BAT scores and this variable (τ = −0.49, 95% CI [-0.62, -0.33], p < 

0.001). These findings mostly align with the study’s hypotheses, although the slightly 

stronger BAT-personal accomplishment relationship compared to the BAT-

depersonalisation relationship, was an unexpected finding. It was rather expected that 

the latter correlation would be stronger due to content similarity compared to the BAT’s 

lack of any elements associated with personal accomplishment. Thus, the strong 

relationship between these variables found in the present study points to a divergence 

from previous research. 

 

Additionally, as hypothesised, the exhaustion and mental distance subscales of the 

BAT showed strong, positive correlations with the global MBI score (τ = 0.52, 95% CI 

[0.36, 0.65], p < 0.001 for exhaustion-MBI and τ = 0.65, 95% CI [0.53, 0.75], p < 0.001 

for mental distance-MBI). However, the BAT’s cognitive and emotional impairment 

subscales showed weaker correlations with the MBI, which was found to be in the 

moderate range (τ = 0.40, 95% CI [0.22, 0.55], p < 0.001 for emotional impairment-

MBI and τ = 0.39, 95% CI [0.21, 0.54], p < 0.001 for cognitive impairment-MBI). This 

finding was also an expected result due to the lack of consideration of emotional and 

cognitive impairment in the MBI. 
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4.8.2.2 Correlational analysis of burnout and depressive scores 

The next research question was: What is the relationship between both MBI- and- 

BAT-measured burnout (including subscale dimensions) and depression? When 

investigating the depression-burnout overlap in the context of the BAT, it was found 

that total burnout scores showed a strong, positive association with BDI-measured 

depression (τ = 0.61, 95% CI [0. 47, 0.73], p < 0.001). This strong, positive correlation 

with depression was also demonstrated for the exhaustion (τ = 0.54, 95% CI [0.38, 

0.67], p < 0.001), mental distance (τ = 0.50, 95% CI [0.34, 0.64)], p < 0.001), and 

emotional impairment subscales (τ = 0.50, 95% CI [0. 34, 0.64], p < 0.001). The 

cognitive impairment subscale also showed a significant positive correlation with 

depression, although this was moderate in strength (τ = 0.45, 95% CI [0.28, 0.60], p < 

0.001).  

 

The MBI also showed a strong, positive correlation with depression, which was slightly 

lower than the observed correlation for the BAT and depression (τ = 0.57, 95% CI 

[0.41, 0.69], p < 0.001). Regarding the subscales of the MBI, emotional exhaustion 

and personal accomplishment showed strong correlations with depression with the 

former being positive (τ = 0.51, 95% CI [0.35, 0.65], p < 0.001) and the latter negative 

(τ = -0.49, 95% CI [-0.63, -0.32], p < 0.001). The correlation between depersonalisation 

and depression was regarded as moderate (τ = 0.39, 95% CI [0.20, 0.55], p < 0.001). 

It was hypothesised that burnout, as measured by the MBI and BAT, will lack sufficient 

discriminant validity versus depression on a dimensional level, which was confirmed 

in our study. An increase in perceived burnout as measured by the MBI and BAT as 

well as an increase in all its subscales correlated significantly (and strongly in most 

cases) with an increase in depressive scores. 

 

The next research question of the study was: How does controlling for content overlap 

between measures of burnout and depression affect the correlation between both MBI- 

and- BAT-measured burnout and depression? As was done in previous studies on the 

topic (Bianchi, 2020; Bianchi et al., 2021; Schonfeld & Bianchi, 2022; Schonfeld et al., 

2019a), fatigue and loss of energy-related items were removed from the BDI after 

which correlational analysis was again performed for the adapted depression variable. 

In addition, considering the overlap between the BAT’s cognitive impairment scale and 
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item number 19 of the BDI (also referring to cognitive difficulties), the relationship 

between BAT and depressive scores was further examined when this item was also 

excluded from the BDI. The results showed that the correlation between the total MBI 

and the adjusted BDI scores (where fatigue and loss of energy-related items were 

removed) remained unchanged (both correlations were found to equal 0.57), 

endorsing the study’s hypothesis on this aspect. 

 

In terms of the BAT, it was found that controlling for fatigue-related items lowered the 

magnitude of the burnout-depression relationship slightly (τ = 0.59, 95% CI [0.44, 

0.70], p < 0.001) while also controlling for cognitive item overlap lowered the coefficient 

even further (τ = 0.56, 95% CI [0.41, 0.69], p < 0.001). Although smaller effect sizes 

were found when controlling for content overlap, indicating at least partial inflation of 

the burnout-depression relationship due to content overlap, the final correlation was 

still strong, significant, and positive. Thus, item-level content overlap is not sufficient 

to explain the strong correlation found between burnout and depression, representing 

a novel finding.  

 

4.9 Conclusion  

This psychometric results chapter presented the descriptive and inferential statistical 

results of the first five research questions. In terms of the MBI-BAT relationship, 

categorical analysis showed a large emotional exhaustion-BAT overlap while the 

overlap between the BAT and the remaining two components of MBI-measured 

burnout was considerably lower. On a dimensional level, these two measures 

correlated strongly and significantly. Regarding the burnout-depression relationship, 

the categorical analysis revealed a lower percentage overlap than what would be 

expected if the two conditions represented the same underlying syndrome. However, 

it was also illustrated that as depressive symptom severity increased, so did burnout 

scores in a relatively linear manner. In addition, the outcome of correlational analysis 

revealed a significant and strong relationship between measures of burnout and 

depression. The idea that these strong correlations were due to content overlap was 

rejected. The next chapter describes the research methodology employed for the 

electrophysiological component of this dissertation.  
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CHAPTER 5: QEEG METHODOLOGY 

5.1 Introduction 

This chapter includes a discussion of the research methodology employed for to the 

qEEG component of the present study. It starts by highlighting the research design 

chosen, followed by an outline of the process that led to the selection of the study 

sample. Next, the qEEG method of data collection is described, the research 

procedure, and the data analytic strategies implemented. Finally, this chapter will also 

incorporate a brief discussion of the ethical considerations applied that were discussed 

in detail in Chapter 3.  

 

5.2 Research design 

In line with the research design of the psychometric component of this study, this was 

an exploratory, quantitative design, that was cross-section. The exploratory nature of 

the research design was especially relevant for this qEEG component of the study. An 

exploratory research design is a type of research methodology that is used when a 

researcher seeks to explore a new topic or gain preliminary insights into a 

phenomenon, without the need for a specific hypothesis (George, 2021). The primary 

goal of exploratory research is to generate ideas, hypotheses, and a deeper 

understanding of a subject for further investigation. This type of research design is 

particularly useful in situations where there is little existing knowledge or when the 

topic is not well-defined (George, 2021). As such, this design was most appropriate 

for the present study due to the scarcity and inconsistency of knowledge on the qEEG 

correlates of burnout. This design thus allowed for participants to be recruited and 

grouped based on burnout scores. Subsequent comparisons were made based on the 

qEEG profiles of burnout among our sample compared to a normative database.  

 

5.3 Study setting 

This was a single-site study conducted at Wits in the Wits Neuroscience Laboratory 

(Wits NeuRL), Enthomjeni Centre, East campus, 1 Jan Smuts Avenue, Johannesburg, 

South Africa.  
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5.4 Sample and sampling procedure 

As mentioned in the previous chapter, the sampling strategy for the entire study 

consisted of a two-stage process. As such, this section focuses on the second stage 

of recruitment. The second step in the recruitment process consisted of allocating 

participants to either a high or average burnout group, based on BAT scores. This 

grouping of participants took place to determine eligibility for participation in the qEEG 

data collection stage. To be considered eligible for qEEG administration, academic 

staff were required to meet the following inclusion criteria: (a) no use of medication 

affecting the central nervous system, (b) no history of neurological or psychiatric 

conditions (c) no history of drug or alcohol abuse, and (d) completion of at least basic 

demographic questions and the BAT component of the initial survey. Further inclusion 

criteria applied to the respective groups were a high score on the BAT for the burnout 

group and a low or average score on the BAT for the control group. 

 

The exclusion criteria applied during the qEEG recruitment process consisted of the 

following: (a) history of any neurological or psychiatric conditions that may impact the 

qEEG recordings, (b) history of substance or alcohol abuse, and (c) incomplete BAT 

or demographic questionnaire. In addition, participants who preferred not the reveal 

their gender identification were also excluded as the normative database comparisons 

rely on the specification of age and gender. Thus, without an appropriately matched 

control, the relevance of those qEEG data would have been questionable.  

 

As this is a pilot study and because of the resource-intensive nature of qEEG 

administration, the budget and time constraints of the current study could only allow a 

maximum sample size of 20 participants selected from the initial participant sample 

described in Chapter 3. However, the final number of eligible participants occupying 

the high burnout group was 12. The selection process that led to the inclusion of these 

12 academic staff members is displayed in Figure 4 below. Important to note, that 

although control participants were also recruited for qEEG data collection, the final 

number of individuals who scored low or average on the BAT was extremely limited. 

Thus, the decision was made to only include those participants who scored high on 

the BAT with an established normative database serving as the control group.  
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Figure 4: Selection process of participants included for qEEG administration 

 
 

From these 12 participants, it should be noted that visual inspection of the qEEG 

profiles of the sample led to the identification of one profile that can be classified as a 

significant outlier at certain electrode sites for the delta, theta, alpha, beta, and high 

beta bands. For instance, from a visual examination of the qEEG profiles of each 

participant, it was recognised that deviant values rarely exceeded z-scores of 

approximately five. In contrast, for the outlier participant, z-scores ranging from 10 to 

21.2 were recorded for the Fz and O2 electrodes in all frequency bands except for 

APF. Similar extreme z-scores were also recorded at the P4 electrode site for the delta 

and theta bands as well as the F7 and FP1 electrodes for the theta frequency band. 

Therefore, to avoid skewed results, the values obtained from this participant were 

excluded and average z-scores were thus calculated based on sample sizes of 11 

instead of 12. Further, although it was the initial aim to recruit an equal amount of male 

and female participants, this was not possible as the respondents were predominantly 

female. Thus, 63.64% of the final sample included for qEEG analysis identified as 

female, 63.64% had a PhD level of education, and 63.64% identified as White.  

 

Total sample size: 
n=73

•Incomplete (blank) 
survey: n=18

•Incomplete survey 
(no BAT score): n=3

•Declined 
participation in qEEG 
stage: n= 6

•Gender not revealed: 
n=2

Respondens 
analyses for group 

selection: n=44

•Neurological or 
psychiatric condition/drug 
or alochol 
abuse/medications 
affecting the CNS: n=25

•Scoring average or low on 
the BAT: n=7

Respondens 
inlcuded for qEEG 

data collection: 
n=12
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5.5 Data collection tools 

The only means of data collection relevant to this component of the study was the 

administration of qEEGs. Thus, the qEEG method is described in detail below. 

 

5.5.1 Quantitative electroencephalogram (qEEG) 

qEEG assessments are conducted the same way as a standard EEG; however, the 

raw EEG data obtained are statistically transformed and compared to a normative 

database. The qEEG-Pro normative database used was based on resting-state qEEG 

data of 1482 and 1231 individuals for the eyes closed and eyes open condition, 

respectively. These individuals are those who visited the Neurofeedback Institute 

Netherlands (NIN) between 2004 and 2013. Their ages ranged from four to 82 years. 

Apart from qEEG administrations, participants also completed an extensive, DSM-

based questionnaire. With the use of statistical regression, the variance that explained 

each participant’s psychopathology was removed from the qEEG data and the 

subsequent normative database was compiled (qEEG Pro, n.d.). While the normative 

databases cover a wide age range from four to 84 years, the qEEG-Pro software 

employed in this study specifically compares participants’ data with database entries 

matched based on age and gender. 

 

Continuous qEEG data was obtained from 22 channels (O1, O2, T3, T4, T5, T6, P3, 

P4, Pz, F3, F4, F7, F8, Fz, Fp1, Fp2, C3, C4, Cz, a ground electrode, and linked 

mastoid electrodes as reference) using Silver Chloride electrodes manually placed on 

participants’ scalps in accordance with the International 10-20 System of electrode 

placement (see Figure 5). Each electrode site was prepared using NuPrep gel and 

Ten20 paste was used to adhere the electrodes to the scalp. Brainwave activity was 

recorded using 1024 samples per second sampling rate and impedances were kept 

below 10kΩ.  

 

The equipment and software used for qEEG data analysis included a high-quality 

qEEG system, which included electrodes, amplifiers, and a data acquisition device to 

record and digitise EEG signals. The hardware used consisted of Brainmaster 

Technologies’ Discovery 24 Series system (Discovery 24 Series, n.d.). The 
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transformation of EEG data to qEEG variables was facilitated by the qEEG-Pro 

software (qEEG Pro, n.d.). 

 

Figure 5: Electrode placement and underlying brain structures 

 

 

 
Figure 5: Location of electrodes according to the 10-20 system. Odd numbers indicate electrodes on 

the left, even numbers represent electrodes on the right, and z involves electrodes placed in the midline.  

 

5.6 Research procedure 

During the completion of the study survey, participants were asked to indicate their 

willingness to partake in a qEEG testing session if they met the relevant inclusion 

criteria. If yes, participants were subsequently asked to provide relevant contact 

information so that the research team could inform them of their eligibility to participate 

in the qEEG testing stage. Based on BAT scores, participants were assigned to either 

a high burnout or average burnout group (control group). Participants of both groups 

were then contacted and asked to schedule a convenient time and date for the qEEG 

recording session via an online scheduling platform. However, as mentioned 

previously, only those from the high burnout group were included for analysis in the 

present study. After obtaining informed consent, the qEEG recordings were then 

conducted at rest with eyes open and closed at the Wits NeuRL, Enthomjeni Centre, 

East Campus. Each participant was assessed individually in a quiet and private room 

in the Wits NeuRL. All participants’ assessment conditions were standardised. The 
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administration of participants’ qEEGs was done by the same principal researcher of 

the larger neurofeedback study, Dr Beukes, a Health Professions Council of South 

Africa (HPCSA) registered EEG Technician (EE0002240) and Research Psychologist 

(PS 0141828) who is also a Biofeedback International Alliance (BCIA) certified 

Neurofeedback Practitioner (E6575). The standardised assessment conditions and 

appropriate training of the assessor ensured a degree of reliability in the results 

obtained.  

 

Before the start of qEEG recordings, the researchers ensured that the participants 

were comfortable and relaxed by engaging in general conversation to prevent the 

undue influence of test-related anxiety on subsequent qEEG recordings. qEEG data 

was then recorded for approximately 10 minutes for both the eyes closed and open 

conditions. Participants were asked to remain silent and relaxed but awake with 

minimal eye and body movements, not to clench their teeth, and not to think of 

anything in particular. For the eyes-open condition, participants were asked to focus 

on a relaxing video presented on a laptop screen in front of them. Both the participants 

and real-time EEG results were continuously observed. Verbal prompts were used 

when necessary to prevent movement and/or speech while adjustments were made 

to the electrodes as necessary to ensure high-quality data. The qEEG session lasted 

approximately 60 minutes for all participants. Participants were thanked for 

participating and received an opportunity to ask questions or express any concerns.   

 

5.7 Data management 

The pre-processing of qEEG data was facilitated by the Standardised Artifact 

Rejection Algorithm (SARA) from the qEEG-Pro software (qEEG Pro, n.d.). An 

illustration of this process is depicted in Figure 6 below. From there, the qEEG report 

of each participant (produced by the qEEG-Pro software) was subsequently stored on 

a secure, password-protected cloud folder hosted on OneDrive. These files were only 

accessible to the research team. From the qEEG-Pro reports, participant data were 

coded using a unique ID for each participant and exported into a password-protected 

Microsoft Excel spreadsheet. 

 

 



 80 

Figure 6: Example of one EEG segment in a SARA report 

 
 
Source: qEEG-Pro Report Service - PLATINUM. (n.d.). BrainMaster Technologies Inc. 

https://brainmaster.com/product/qeegpro-report-service-platinum/ 

 

5.8 Statistical data analysis 

To provide an overview of the sample chosen for this stage of data collection, 

descriptive statistics, based on the demographic profile of the sample, were presented. 

Thereafter, EEG recordings from each participant were transformed into qEEG metrics 

using Fast Fourier Transform (facilitated by the qEEG-Pro software) and contained in 

the subsequent qEEG reports produced by this software. From these reports, relevant 

data were extracted that included information on APF and mean power measures for 

delta, theta, alpha, and beta bands for each participant. Importantly, the data contained 

in the qEEG reports consisted of qEEG metrics (z-scores) compared to an age- and- 

gender-matched normative database. As was done in previous research on the qEEG 

profile of burnout (Golonka et al., 2019; Luijtelaar et al., 2010), qEEG correlates for 

both the eyes closed and open conditions were considered since these conditions 

produce qEEG profiles differing in topography as well as power levels (Barry et al., 

2007). For example, for the eyes-open condition, brain wave activity also reflects 

cortical processing of visual input, generating differences in activation patterns 

between eyes-open- and closed conditions (Barry et al., 2007). Figures 7 and 8 
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illustrate examples of the data extracted for each participant. These examples were 

obtained from the qEEG Pro manual and thus not representative of the data captured 

for any of the participants included in the current study.  

 

Figure 7: Example of the z-scored alpha peak analysis 

 

 
Figure 7: Visual brain map of APF z-scores compared to a normative database with the tabulated 

results on the right according to the values for each electrode (frontal-parietal, frontal, parietal, temporal, 

central, and occipital sites). The colour legend and tabulated z-scores show that APF for this individual 
was within the normative range. Source: qEEG-Pro Report Service - PLATINUM. (n.d.). BrainMaster 

Technologies Inc. https://brainmaster.com/product/qeegpro-report-service-platinum/ 
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11. Z-scored Alpha peak 
 
In section 8 of the qEEG-Pro report, a topoplot is depicted, showing the z-scores of the APF. 
A positive z-score reflects a higher APF and a negative z-score reflects a lower APF, relative 
to the norm group.  The table next to the topoplot shows the channel, APF and Z-scored APF 
(Z-APF) is shown. Deviant z-scores (>2.3 or <-2.3) are marked in color. The alpha peak 
detection algorithm uses the first derivative to detect whether the slope of the FFT power 
distribution is positive or negative in the range of 7 to 13 Hz. The power of the peak 
frequency of the frequency ranges that exhibit a rising slope are compared and the peak 
frequency exhibiting the maximum power is considered the alpha peak frequency. 
 

 
Figure 10. Example of the Z-
scored Alpha Peak analysis.  
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Figure 8: Example of the z-scored delta, theta, alpha, and beta analysis 

 
Figure 8: Table of the z-scores of one individual for the delta, theta, alpha, beta, and gamma frequency 

bands across all brain regions. Z-scores highlighted in colour represent deviations from a normative 
database. Source: qEEG-Pro Report Service - PLATINUM. (n.d.). BrainMaster Technologies Inc. 

https://brainmaster.com/product/qeegpro-report-service-platinum/ 

 

From these figures above, z-scores are displayed as either positive or negative values. 

A positive z-score reflects elevated activity whereas a negative z-score indicates 

reduced brain wave activity, relative to the normative database. In addition, the qEEG-

Pro software also marks certain z-scores in colour (as seen in Figure 8), which means 

these scores are reflective of a deviation from the norm. In this context, elevated or 

reduced activity, which is considered deviant compared to the normative database, 

refers to z-scores of at least two or minus two. 

 

Following examination of the individual qEEG reports generated for each participant, 

all z-scores across all electrodes for APF, delta, theta, alpha, beta, and high beta 

power measures (for both eyes open and closed conditions) were extracted and 

transferred to a password-protected excel spreadsheet. From there, the sample’s z-

scores were averaged for each frequency band at each electrode placement to 

compile a composite qEEG profile for the sample. Z-scores were then presented in 

tables and composite brain map figures. This information was also visually inspected 

for each participant and summarised as group trends for each frequency band using 

percentage calculations. In other words, the percentage of participants showing 

specific deviations in the beta band, for example, was narrated.  

   

Version 1.5 
 

22 

19. Tables: Amplitude 
 
Section 16 of the qEEG-Pro report shows two tables containing the Absolute Power and the 
Relative Power data as well as the Z-scored Absolute Power and Relative Power data 
respectively. Deviant z-scores (>2.3 or <-2.3) are marked in color. 
 

Figure 18. Example of 
the Tables: Amplitude 
section.  
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Overall, it should be noted that the initial aim was to recruit both a control group and a 

test group and subsequently compare the qEEG profiles of these groups using 

inferential statistics, such as Analysis of Variance (ANOVA), as was done in previous 

studies on the qEEG profile of burnout (Golonka et al., 2019; Luijtelaar et al., 2010). 

However, once data collection ceased, it was discovered that the number of 

participants scoring low or average on the BAT and could therefore be considered part 

of the control group, was only six. Among these participants, only two responded to 

the invitation to participate in qEEG administration. Therefore, a burnout-control group 

comparison was not possible and the qEEG profiles of the high burnout group were 

thus compared to the normative database provided by the qEEG-Pro software.  

 

5.9 Ethical considerations 

The ethical considerations taken into account for this component of the study were 

embedded in those described in the psychometric section. Thus, ethical approval for 

this section was also obtained by the Human Research Ethics Committee (Medical) 

and attached as Appendix G. In addition, ethical considerations addressed paralleled 

those described in the previous chapter and included consideration of informed 

consent, confidentiality and anonymity, debriefing, knowledge dissemination and 

publications, and finally, risk and benefits. There were no foreseeable risks associated 

with the study, as qEEG recordings are considered safe, non-invasive, and risk-free. 

Any residual conducive paste left in the participants’ hair after the qEEG recordings 

could easily be washed out with water. Nevertheless, participants were informed of 

any potential risks associated with the study. Fortunately, all participants showed no 

signs of discomfort during the qEEG protocol.  

 

5.10 Conclusion  

This chapter outlined the research methodology of the qEEG component of the study. 

A descriptive, exploratory, cross-sectional, quantitative research design was chosen 

to address the predefined study aims. The sample was selected from the pool of 

participants recruited for the psychometric component of the study who met the 

specific inclusion and exclusion criteria, which determined eligibility for qEEG 

administration. Data collection entailed a qEEG testing session. The subsequent 
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qEEG-Pro reports for each participant were then analysed with the use of descriptive 

statistics. The chapter then concluded with a description of the ethical considerations 

that have guided the study. The next chapter presents the results of the statistical 

analyses undertaken to investigate the electrophysiological aims of the study.  
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CHAPTER 6: QEEG RESULTS 

6.1 Introduction 

As described in the methods chapter, 11 participants with high levels of BAT-

measured burnout were drawn from the total sample of 55 participants to partake in 

qEEG data collection. These individuals were chosen according to specific predefined 

inclusion and exclusion criteria and thus represented a group of academic staff with 

high burnout levels (mean= 3.21; SD= 0.42; range: 2.43-3.7) that had no history of 

neurological or psychiatric conditions, no history of drug or alcohol abuse, and no 

reported use of medications affecting the central nervous system. Thus, the following 

sections will discuss the descriptive analysis of the data obtained from these 11 

academic staff members. First off, the demographic profile of the participants will be 

described followed by a descriptive analysis of the qEEG profile of the sample.  

6.2 Demographic profile of the sample 

The average age of the participants was 44.67 years (SD= 11.24; range: 32-61 years). 

Additionally, the Table below further illustrates the distribution of the remaining 

demographic variables among the sample.  

 

Table 13: Demographic characteristics of the sample 

Variables N % 
Self-identified Gender   

Male 4 36.36 

Female 7 63.64 

Education   

Master’s degree 4 36.36 

PhD 7 63.64 

Job title   

Associate Professor 3 27.27 

Postdoctoral fellow 1 9.09 

Lecturer 7 63.64 
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Relationship   

Yes 10 90.91 

No 1 9.09 

Living circumstances   

Alone 1 9.09 

With a partner only 5 45.45 

With a partner and children 5 45.45 

Self-identified Race   

Black 2 18.18 

White 7 63.64 

Coloured 2 18.18 

Home language   

English 8 72.73 

Afrikaans 1 9.09 

IsiXhosa 2 18.18 

 

Most participants identified as female (63.64%), indicated that they are in a 

relationship (90.91%) and live either with a partner only (45.45%) or with a partner and 

children (45.45%). Regarding education, the highest level of education for most 

participants was a PhD (63.64%) degree. Most reported lecturer as their job title 

(63.64%). No participation from professors (excluding associate professors) or senior 

lecturers was seen. In terms of self-identified race, most participants were White 

(63.64%). There was no representation from those identifying as Indian or any other 

race category not specified by the survey. Finally, most participants’ home language 

was English (72.73%) with the remaining participants reporting either Afrikaans 

(9.09%) or IsiXhosa (18.18%) as their home language. Thus, no representation of 

those with home languages other than those above was evident, including those from 

the larger sample that also reported Setswana, bilingual Afrikaans and English, 

German, Sotho, and Italian as home languages.   

6.3 Descriptive statistics of qEEG results 

The main aim of the qEEG component of the study was to compare the qEEG profiles 

of South African academic staff scoring high on burnout with an age- and gender-
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matched normative database. Accordingly, for all participants, z-scores for each 

frequency band on each electrode placement were extracted from the qEEG Pro 

report. Attempting to establish a qEEG profile for the sample, average z-scores for 

every frequency band at each electrode placement were calculated and presented in 

Tables 14 (eyes open condition) and 15 (eyes closed condition). Accompanying these 

tabulated results are composite brain maps showing the location and visual 

representation of average z-scores for each frequency band separately.  
 

6.3.1 Eyes open condition 
Table 14: Average sample z-scores for the eyes open condition. 

Ch Delta (SD) Theta (SD) Alpha (SD) APF (SD) Beta (SD) hiBeta (SD) 

FP1 -0.51 (0.27) 0.28 (0.88) 0.05 (0.67) -0.10 (1.31) 0.77 (1.22) 0.92 (1.18) 

FP2 -0.39 (0.26) 0.32 (0.83) 0.04 (0.65) 0.19 (1.15) 0.83 (1.33) 1.02 (1.75) 

F7 0.48 (0.30) 1.18 (0.95) 0.45 (0.88) -0.24 (1.18) 1.45 (1.82) 1.48 (1.79) 

F3 -0.29 (0.64) 0.55 (0.87) -0.15 (0.71) -0.84 (0.72) 0.39 (1.06) 0.72 (1.16) 

Fz 0.17 (0.99) 0.80 (0.84) -0.09 (0.66) 0.13 (1.33) 0.32 (0.73) 0.85 (0.91) 

F4 0.06 (1.43) 0.52 (1.06) -0.26 (0.73) -0.04 (1.02) 0.28 (1.05) 0.76 (1.08) 

F8 0.63 (0.51) 1.38 (0.75) 0.40 (0.75) -0.31 (0.58) 1.18 (1.12) 1.21 (1.28) 

T3 0.91 (1.12) 1.12 (1.31) -0.05 (0.94) -0.29 (0.81) 0.17 (0.97) 0.45 (0.91) 

C3 -0.10 (1.27) 0.14 (1.12) -0.48 (0.71) -0.03 (1.23) 0.10 (1.02) 0.76 (1.33) 

Cz -0.24 (1.02) -0.12 (0.85) -0.50 (0.66) -0.13 (0.76) -0.30 (0.75) -0.07 (0.87) 

C4 -0.01 (1.07) 0.05 (0.95) -0.53 (0.69) -0.30 (0.74) -0.13 (0.92) 0.35 (1.03) 

T4 1.01 (0.99) 1.35 (1.18) -0.01 (0.97) -0.29 (0.83) 0.28 (0.95) 0.55 (0.88) 

T5 -0.07 (1.19) 0.03 (1.19) -0.73 (0.70) -0.44 (0.99) 0.05 (1.25) 0.95 (1.48) 

P3 -0.13 (1.07) -0.06 (0.98) -0.77 (0.54) -0.42 (1.08) -0.34 (1.06) 0.25 (1.22) 

Pz -0.08 (1.04) 0.09 (0.95) -0.59 (0.49) -0.45 (0.61) -0.42 (0.83) -0.21 (0.92) 

P4 -0.22 (1.18) -0.15 (0.98) -0.81 (0.58) -0.32 (0.89) -0.55 (0.83) 0.02 (0.89) 

T6 -0.20 (1.56) -0.05 (1.18) -0.80 (0.68) -0.40 (0.76) -0.06 (1.03) 0.75 (1.45) 

O1 -0.41 (1.28) 0.17 (1.21) -0.95 (0.44) -0.04 (0.95) -0.60 (0.78) 0.20 (1.14) 

O2 -0.74 (1.35) -0.29 (1.02) -1.05 (0.54) -0.31 (1.30) -0.87 (0.80) -0.12 (1.02) 

Ch: Channel; FP: Frontal parietal; F: Frontal; C: Central, T: Temporal; P: Parietal; O: Occipital 
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From Table 14, all z-scores across all frequency bands and electrodes fell within the 

normative range. This means that no z-scores greater than -2 or 2 were observed. The 

visual representation of this information is displayed in the composite brain map below 

(Figure 10). These images should be interpreted according to the colour code 

displayed in Figure 9 below. Thus, deviations in qEEG parameters (z-scores equal or 

greater than 2 or -2) are illustrated in red and orange colour fields for those 

representing positive deviations while the two shades of blue are used to convey 

negative deviations.  

 

Figure 9: Colour legend (z-scores) 

 
Figure 10: Composite brain maps based on average z-scores (eyes open) 
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This figure shows that for most electrode sites across all frequency bands, the z-

scores fell within the -0.9 to 0.9 range with selective electrodes in the delta (temporal 

region), theta (frontal and temporal sites), beta (frontal sites), and high beta bands 

(also frontal regions) demonstrating z-scores in the range of 1 to 1.9, all of which are 

considered normal relative to the normative database. For the alpha band, at one 

occipital electrode, average z-scores fell in the -1.9 to -1 range, which is also 

considered normal.  

 

6.3.2 Eyes closed condition 
Table 15: Average sample z-scores for the eyes closed condition 

Ch Delta (SD) Theta (SD) Alpha (SD) APF (SD) Beta (SD) hiBeta (SD) 

FP1 0.09 (0.88) 0.89 (1.15) 0.37 (1.08) 0.82 (1.02) 0.90 (1.05) 1.45 (1.17) 

FP2 0.13 (0.88) 0.91 (1.20) 0.37 (1.08) 0.55 (0.97) 0.89 (1.12) 1.55 (1.49) 

F7 0.67 (1.05) 1.24 (1.29) 0.51 (1.04) 0.64 (0.67) 1.33 (1.73) 1.61 (1.66) 

F3 0.45 (1.62) 1.05 (1.10) 0.26 (1.16) 0.35 (1.22) 0.55 (0.95) 1.03 (1.30) 

Fz 0.89 (1.66) 1.17 (1.03) 0.38 (1.29) 0.21 (0.89) 0.45 (0.72) 0.98 (1.06) 

F4 0.75 (2.57) 1.03 (1.24) 0.23 (1.10) 0.01 (0.87) 0.30 (0.95) 0.75 (1.19) 

F8 0.74 (1.41) 1.29 (1.34) 0.47 (1.01) 0.52 (0.85) 0.89 (1.08) 1.28 (1.06) 

T3 1.47 (1.84) 1.31 (1.44) 0.26 (0.95) 0.45 (0.88) 0.25 (0.98) 0.65 (1.17) 

C3 0.37 (2.03) 0.63 (1.14) -0.06 (1.01) 0.02 (0.93) 0.08 (0.74) 0.54 (1.15) 

Cz 0.07 (1.76) 0.54 (1.07) -0.04 (1.02) 0.29 (0.85) -0.05 (0.64) 0.10 (0.94) 

C4 0.18 (1.94) 0.55 (1.11) -0.10 (1.01) 0.02 (0.86) -0.03 (0.78) 0.43 (1.14) 

T4 1.43 (1.60) 1.20 (1.16) -0.05 (0.76) 0.05 (1.03) 0.19 (0.78) 0.51 (0.98) 

T5 0.39 (1.78) 0.15 (1.13) -0.86 (0.63) -0.09 (1.02) -0.36 (0.83) 0.26 (1.26) 

P3 0.05 (1.73) 0.33 (1.05) -0.38 (0.86) 0.30 (0.82) -0.23 (0.63) -0.09 (0.89) 

Pz -0.19 (1.70) 0.25 (1.22) -0.26 (0.96) 0.33 (1.09) -0.30 (0.65) 0.02 (0.86) 

P4 -0.10 (1.83) 0.24 (1.22) -0.43 (0.90) 0.11 (1.06) -0.34 (0.62) 0.09 (0.89) 

T6 0.05 (1.89) 0.14 (1.14) -0.92 (0.65) 0.09 (1.18) -0.40 (0.59) 0.18 (0.88) 

O1 -0.04 (1.89) 0.02 (1.46) -0.85 (1.00) 0.23 (0.97) -0.64 (0.61) -0.11 (0.97) 

O2 -0.38 (1.85) -0.26 (1.38) -0.84 (1.05) 0.09 (1.05) -0.80 (0.63) -0.36 (0.79) 

Ch: Channel; FP: Frontal parietal; F: Frontal; C: Central, T: Temporal; P: Parietal; O: Occipital 
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The power of delta, theta, alpha, APF, beta, and high beta were all within the normative 

range. Thus, similar to the eyes open condition, the sample did not demonstrate any 

deviant activity for any of the frequency bands on any of the electrode placements. 

The composite maps displayed below (Figure 11) show that most average z-scores 

across the spectrum of frequency bands were within the -0.9 to 0.9 range while certain 

frontal and temporal electrode sites for the delta, theta, beta, and high beta bands fell 

within the 1 to 1.9 range. However, as none of the z-score averages exceeded -2 or 

2, the results are considered normal relative to a normative database.  

 
Figure 11: Composite brain maps based on average z-scores (eyes closed) 

 

 
 

When looking at these results it can be concluded that the sample showed no qEEG 

deviations on average for either the eyes open or closed conditions. This finding was 

surprising since all participants showed brainwave activity that deviated from the norm 

across the spectrum of qEEG frequencies for both eyes open and closed conditions, 
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except one participant who showed no qEEG deviations in the eyes open condition 

(all z-scores for this participant for the eyes open condition fell into the normative 

range). The inconsistency may be understood when recognising that qEEG deviations, 

although occurring in the same frequency band for many participants, did not occur 

consistently at the same electrode placement for the entire sample or the same 

experimental conditions (eyes open or closed). In other words, there was considerable 

individual variability in the presentation of qEEG deviations associated with burnout 

among our sample. Therefore, to get a clear and accurate picture of the qEEG profiles 

of burnout identified among our sample, the following sections will additionally 

describe the existence and directions of specific qEEG deviations found among the 

sample as group trends in terms of frequency and percentage calculations.  

 

6.4 Group-level percentage deviation calculations 

Delta: Nine out of the 11 participants showed deviations in delta power, corresponding 

to 81.82% of the sample. For five of these participants, delta deviations occurred in 

both eyes open and closed conditions while four participants had delta deviations only 

in the eyes closed condition. Regarding direction, six showed positive deviations 

(increase in delta activity), two showed negative deviations (decrease in delta activity), 

and one participant had both increased and decreased delta activity at different 

electrode placements.  

 

Theta: A total of five participants (45.45%) presented with theta deviations, with all 

deviations occurring in both eyes open and closed conditions. Most showed elevated 

theta activity (n=4) with one participant showing reduced activity.  

 

Alpha: For the alpha band, five participants (45.45%) were found to show deviations 

in this frequency band, all occurring in the eyes closed condition. These deviations 

were regarded as elevation for two participants, and reduction for three participants. 

Additionally, eight participants (72.73%) had deviations in APF, occurring in both eyes 

open and closed conditions for one participant, only in the eyes open condition for five 

participants, and only in the eyes closed condition for two participants. Most were seen 

as positive deviations (n=6), one participant showed negative deviation, and one had 

both positive and negative deviations at different electrode placements.   
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Beta: Nine participants had deviations in the beta band, corresponding to 81.82% of 

the sample. Of these, six showed beta deviations and nine showed high beta 

deviations. Beta band deviations occurred in the eyes open condition (n=4), eyes 

closed condition (n=2) and in both conditions for the same individual (n=3). Regarding 

direction, most participants showed elevated beta or high beta activity except one 

participant who had reduced activity in this frequency band.  

 

All in all, from these frequency calculations, it appears that high beta and delta 

deviations were the most common finding among the sample with deviations in APF 

representing a close second. In contrast, alpha and theta deviations were only evident 

for less than half of the participants. Regarding the direction of deviations, see Figure 

12 for a summary of the proportion of participants presenting with specific deviations.  

 
Figure 12: Percentage of participants presenting with positive and negative 
deviations in the delta, theta, alpha, APF, and beta bands 

 
 

From Figure 12, the most prevalent deviations for the delta, theta, APF, and beta 

bands were positive deviations while negative deviations in the alpha band were more 

common. For instance, 63.64% of participants showed elevated delta activity, 36.36% 

of the sample had elevated theta activity, 27.27% showed reduced alpha, 63.64% 

showed elevated APF, and 72.73% showed elevated beta activity. Thus, elevated 
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delta, APF, and beta activity represented a relatively consistent finding as this was 

reported for more than half of the total sample. 

 

6.5 Conclusion 

This section presented the descriptive statistical results on the final research question: 

How do the qEEG profiles of academic staff with high burnout compare to a normative 

database? From the computation of sample averages for both the eyes open and 

closed conditions, across all frequency bands and electrodes, no qEEG deviations 

among our sample were found. Therefore, these findings do not correspond to the 

study’s hypothesis that predicted the presence of qEEG deviations associated with 

burnout. More specifically, the expectation of qEEG deviations in the alpha band 

(Golonka et al., 2019; Luijtelaar et al., 2010) were not found on average among our 

sample. Interestingly, individual-level results showed significant deviations from the 

normative database, particularly in the delta, beta, and APF bands. However, when 

looking at the group averages these results fell away. This large individual variability 

found in the presentation of qEEG profiles will be discussed in the next chapter.  
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CHAPTER 7: DISCUSSION 

7.1 Introduction 

This was a pilot study investigation that used a descriptive, exploratory, and 

quantitative research design to address the main aim of exploring academic burnout 

in South Africa with both electrophysiological and psychometric methods. As per this 

larger aim, the sub-aims of the study included an exploration of the relationship 

between two burnout measures (the MBI and the BAT) to understand the convergence 

and divergence of the different dimensions of burnout contained in these measures. 

Secondly, this study sought to investigate the distinctiveness of burnout versus 

depression using different analytic approaches. Finally, the study aimed to explore the 

qEEG profile of burnout among South African academic staff that can be used for the 

following two purposes: (1) to gain further insight into the qEEG correlates of burnout 

that will allow for the development of an effective neurofeedback protocol; and (2) to 

build on the biological investigations of burnout that can potentially be used to evaluate 

and compare its distinctiveness or similarities versus depression from this perspective.  

 

Following these aims, this chapter will first provide a summary of the main research 

findings according to the six research questions fundamental to the study. The chapter 

then continues with a detailed discussion of the study results within the broader 

context of existing literature pertaining to the areas of investigation. The starting point 

of the discussion consists of a description of the sample characteristics and the 

demographic profile of participants. From there, the study results will be discussed in 

the order of research questions. Accordingly, MBI-BAT comparisons will be discussed 

first, followed by a focus on the depression-burnout relationship, and ending with a 

description of the qEEG findings among academic staff with burnout. Thereafter, the 

study’s strengths as well as limitations will be outlined to provide the reader with an 

appropriate context in which to evaluate the study findings. This chapter will then 

continue to describe the possible influence of the results on the practice of identifying 

and understanding work-related suffering. Finally, this chapter will make 

recommendations for future research that will ultimately serve to strengthen and build 

on the findings of this study.  
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7.2 Summary of main research findings 

The following paragraphs highlight the results of the six research questions formulated 

under the primary aim of exploring academic burnout in South Africa with both 

electrophysiological and psychometric methods. The first research question 

addressed was: What is the relationship, at both dimensional and categorical levels, 

between MBI- and- BAT-measured burnout? The BAT and MBI demonstrated 

adequate convergent validity although the cognitive and emotional impairment 

subscales of the BAT showed weaker correlations with the MBI, compared to its 

exhaustion and mental distance scales, confirming the unique contribution of the BAT 

to the overall burnout construct. In addition, considering the high symptomatic overlap 

between those scoring very high on the BAT and scoring high on the MBI’s emotional 

exhaustion subscale, it seems likely that these two measures can be seen as almost 

equivalent when comparing prevalence data obtained from the BAT and MBI. The 

BAT-depersonalisation and BAT-personal accomplishment overlap was substantially 

lower. 

 

The second research question consisted of the following: What does categorical 

analysis show regarding the percentages of individuals suffering from both burnout 

and depression? Categorical analysis revealed partial distinctiveness of burnout and 

depression as a maximum of 36.36% overlap was found, although the appropriateness 

of cut-of scores used to identify cases of burnout can be called into question, which 

will be discussed in detail in the subsequent sections. Next, how do the BAT and MBI 

scores compare among academic staff with different levels of depression severity? A 

general increase in both MBI and BAT test scores was seen from the minimal 

depression to severe depressive groups, indicating an overlap of burnout and 

depressive symptomology. The next research question addressed was: What is the 

relationship between both MBI- and- BAT-measured burnout (including subscale 

dimensions) and depression? The outcome of the correlational analysis performed on 

measures of burnout (MBI and BAT) and depression (BDI-II) failed to satisfy the 

criterion for the discriminant validity of burnout versus depression. An increase in 

perceived burnout as measured by the MBI and BAT as well as an increase in all its 

subscales correlated significantly (and strongly in most cases) with an increase in 

depressive scores. The final research question pertaining to the psychometric analysis 
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of academic burnout was: How does controlling for content overlap between measures 

of burnout and depression affect the correlation between both MBI- and- BAT-

measured burnout and depression? The correlation between the total MBI and the 

adjusted BDI scores (where fatigue and loss of energy-related items were removed) 

remained unchanged. For the BAT, although smaller effect sizes were found when 

controlling for content overlap, indicating at least partial inflation of the burnout-

depression relationship, the final correlation was still strong and significant. Thus, item-

level content overlap is not sufficient to explain the strong correlations found between 

burnout and depression. 

 

The final research question dealt with the qEEG profile of academic burnout and 

consisted of the following: How do the qEEG profiles of academic staff scoring high 

on burnout compare to a normative database? From the computation of sample 

averages for both the eyes open and closed conditions, across all frequency bands 

and electrodes, no qEEG deviations among our sample were found. This finding was 

surprising considering the substantial proportion of participants presenting with qEEG 

deviations, particularly in the delta, beta, and APF bands. Thus, it can be concluded 

that these deviations did not occur consistently at the same electrodes for the total 

sample or the same experimental conditions (eyes open or closed), pointing to large 

individual variability among our sample.  

 

7.3 Sample size and demographic characteristics 

For the initial psychometric data collection, the study sample was delimited to Wits 

academic staff with no additional inclusion or exclusion criteria applied. All Wits 

academic staff were invited to participate and those working in a specific context or 

academic field were thus not targeted. Academics from all Faculties were represented 

in the study. The final sample size consisted of 55 participants, representing an 

approximate response rate of 4.68%, which is considered low (Sheehan, 2001). This 

low response rate could have been the outcome of factors such as the participant’s 

interest in the topic as well as the considerable length of the survey (Dillman, 2007; 

Liu & Wronski, 2017; Shannon & Bradshaw, 2002). It was also possible that academic 

staff merely failed to see or open the invitational email. The low response rate can also 

be attributed to survey fatigue. To illustrate, de Koning et al. (2021) drew attention to 
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the fact that the COVID-19 pandemic has spurred increased research activity while 

limiting data collection methods, resulting in a higher prevalence of survey-based 

studies. Because of this, the authors found that subsequent neurosurgical survey 

dissemination encountered decreased response rates due to the phenomenon of 

survey fatigue. As such, the same post-COVID survey fatigue could have been at play 

among our population and reduced the response rate. Another point to consider is that 

burnout is characterised by extreme fatigue, which could have reasonably led to a 

decrease in potential participants’ desire or interest in taking the additional time 

needed to complete the survey.  

 

The low response rate combined with the issues of sample representativeness should 

be considered when attempting to generalise research findings to the larger population 

from which the sample was drawn. The overall sample represented a relatively 

homogenous group of academic staff with most being English-speaking, White, and 

female academics who were mostly lecturers or senior lecturers with a PhD level of 

education. As per the statistics of the Wits academic staff population noted in the 

methods chapter, the present sample contained a relatively larger proportion of 

females and those identifying as White compared to the demographic profile of the 

entire population of academics working at Wits. The study sample was thus not 

adequately representative of the entire population, thereby restricting the ability to 

safely draw conclusions from the sample about the population. 

 

For the second stage of data collection, 11 eligible participants were drawn from the 

original sample to partake in qEEG administrations. These participants were those 

scoring high on BAT-measured burnout, had no history of neurological or psychiatric 

conditions, no history of drug or alcohol abuse, and reported no use of medications 

affecting the central nervous system. Similar to the representativeness of the original 

55 participants, these academic staff were also mostly female and White, in a higher 

proportion than what was described for the entire university population. Moreover, the 

present sample also failed to represent Indian and Chinese staff members. This may 

also influence the generalisation of research findings from the sample to the 

population.  

 



 98 

Further interpretation of the demographic profile of the present sample can be done in 

the context of previous systematic reviews and meta-analyses that focused on the 

psychometric characteristics of burnout. Demographics, as it relates to gender, are 

especially important to consider as Meier and Kim (2022) reported a stronger 

depression-burnout correlation linked to a larger number of female participants in their 

study. The current study sample consisted of 67.27% females, which can be 

considered comparable to the female representation in previous reviews. For example, 

Meier and Kim (2022) included an average of 67.55% of females, Schonfeld et al. 

(2019a) had 65.75% of females, and Bianchi et al. (2021) based their findings on 67% 

of women. However, the review of Koutsimani et al. (2019) included a slightly lower 

proportion of women, 59% of their sample was female.  

 

The higher proportion of female respondents among our sample, compared to males, 

is thus in line with these previous studies as well as general trends in the gender 

demographics of those who mostly respond to surveys (Curtin et al., 2000; Smith, 

2008). The underlying contributors to higher female participation in surveys can 

potentially be regarded as the outcome of variations in male and female values 

functioning in a gendered online environment (Smith, 2008). For instance, within the 

framework of social exchange theory, England (1989) posits that communication 

inherently carries a gender bias when actors are presumed to base exchange 

decisions on separative selves. She and others (e.g., Chodorow, 1978) argue that 

males tend to prioritise separative characteristics, whereas females lean towards 

connective selves, emphasising traits like empathy and emotional closeness. If this 

perspective holds true, variations in response rates may stem from gender-specific 

decision-making and valuation of actions in online settings. Specifically, if participating 

in a survey aligns more closely with connective selves or is esteemed higher by 

individuals embodying such characteristics, one would anticipate a greater response 

rate among females compared to males (Smith, 2008). 

 

Numerous studies have also demonstrated that gender significantly influences 

behaviour in online environments, correlating with various online activities (Jackson et 

al., 2001; Ogen & Chung, 2003; Travers, 2003). Specifically, researchers suggest that 

females are more inclined towards communication and information exchange online, 

while males tend to focus on seeking information (Jackson et al., 2001). Responding 
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to an email through accessing, completing, and returning an online survey is primarily 

an act of information exchange rather than information seeking (Smith, 2008). 

Consequently, it is reasonable to observe a higher response rate among female faculty 

compared to male faculty. The differing ways in which females and males engage with 

cyberspace may compound with gender-based value systems in social exchange, 

potentially leading to a disproportionate number of female participants responding to 

the web-based survey. 

 

Furthermore, gender was also found to be an important moderating variable when 

looking at the qEEG profiles of burnout (Golonka et al., 2019; Tement et al., 2016). 

For this study, the qEEG findings of burnout were based on a sample consisting of 

63.64% females. The higher female participation can also be attributed to the factors 

described above since completion of the study survey was a necessary pre-requisite 

to qEEG participation. When comparing the findings with that of previous studies it 

should be noted that female representation in the study of Luijtelaar et al. (2010) was 

30.77%, Golonka et al. (2019) included 58.70% of females, and Tement et al.’s (2016) 

sample comprised 64.10% of females. Thus, the comparison of study results should 

be approached with caution, especially relating to the study of Luijtelaar et al. (2010) 

who had considerably lower female participation compared to our study. Nevertheless, 

taken together, as discussed in the above sections as well, the lack of 

representativeness of the sample is a limitation of the pilot study and constrains the 

interpretations of the findings. However, as this was a pilot study investigation, it can 

be argued that the sample, despite the limitations in size and representativeness, is 

adequate to inform provisional interpretations of the results below. 

 

7.4 Comparison of the BAT and MBI 

Evident in the course of this dissertation is the central role of this study in examining 

the construct validity of the burnout syndrome among academics. To prove construct 

validity, both discriminant and convergent validity of measurement scores need to be 

established (Schaufeli & De Witte, 2023). Therefore, the first part of the study focused 

on convergent validity. To exhibit convergent validity, “there should be a high 

correlation between the scores on different measures of the same construct” 

(Schaufeli & De Witte, 2023, p.7). For this reason, the first sub-aim of the study was 
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to explore the associations between the most popular burnout measure, the MBI, and 

the newly developed BAT. To gain further insight into the BAT-MBI relationship, 

categorical analysis based on these measures was also performed. That is, the study 

sought to examine the proportion of participants that received high scores on both the 

BAT and MBI subscales to ultimately establish the degree of comparability of 

prevalence data obtained from these two measures.  

 

The results of the study revealed that there was a strong, positive, and statistically 

significant relationship between scores on the MBI and BAT, pointing to convergent 

validity. This finding corresponded to the study’s hypothesis in this regard as both 

instruments seek to measure the same underlying construct (burnout) using self-report 

items scored on a Likert scale. The strong relationship between the two measures was 

also expected due to content similarities of the central dimensions of burnout 

(exhaustion and mental distance or depersonalisation) included in both measures. 

Sufficient convergent validity of the BAT was also confirmed in previous studies in this 

area (Oprea et al., 2021; Sakakibara et al., 2020; Schaufeli et al., 2020a). For instance, 

to explore the convergent validity of the BAT among samples from Flanders and the 

Netherlands, Schaufeli et al. (2020a) utilised a multi-trait-multi-method approach and 

included two alternative burnout instruments, the MBI and OLBI. The authors found 

adequate convergent validity relating to the core dimensions of burnout (mental 

distance and exhaustion). A similar result was demonstrated by Sakakibara et al. 

(2020) who sought to validate the BAT’s Japanese version among a sample of 982 

general employees, younger than 64 years. The authors showed a similar strong, 

positive, and significant relationship between total MBI and BAT scores. Investigating 

the relationship between the short version of the BAT and the MBI, Oprea et al. (2021) 

also demonstrated appropriate convergent validity of the BAT in a sample of 117 

Romanian employees.   

 

Moreover, strong significant correlations were also found between total BAT scores 

and the emotional exhaustion and personal accomplishment dimensions of the MBI. 

A moderately significant correlation was found between global BAT scores and the 

MBI’s depersonalisation scale. The strength of the association between BAT scores 

and emotional exhaustion was expected because of content overlap, a finding 

substantiated in previous studies. For example, Sakakibara et al. (2020) confirmed the 
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significant, strong, and positive correlation between total BAT and emotional 

exhaustion scores. Only making use of the emotional exhaustion scale of the MBI, 

Angelini et al. (2021) also reported a strong, significant relationship between BAT and 

emotional exhaustion scores in a sample of 846 Italian teachers. The outcome of the 

categorical analysis served to further substantiate the close association of BAT-

defined burnout and MBI-defined emotional exhaustion as 91.67% of participants 

scoring very high on the BAT also scored high on emotional exhaustion.  

 

Further, due to similar content overlap, it was expected that the depersonalisation and 

BAT scores would also show a comparably significant and strong correlation, which 

was not found in the study. Nevertheless, previous research also reported lower, but 

still statistically significant, correlations between depersonalisation and BAT scores, 

compared to the emotional exhaustion-BAT relationship. For instance, compared to 

the strong correlation coefficient found between BAT scores and emotional 

exhaustion, Sakakibara et al. (2020) revealed a more moderate coefficient between 

depersonalisation and BAT scores. Again, the study’s categorical analysis in this 

regard further supported these observations of lower BAT-depersonalisation overlap 

as 53.85% of individuals scoring very high on the BAT also scored high on 

depersonalisation. These results suggest that, when attempting to compare burnout 

prevalence data, the use of the MBI’s emotional exhaustion scale rather than the 

depersonalisation subscale may provide more reliable results.  

 

Regarding personal accomplishment, a significantly strong and negative correlation 

was found between total BAT scores and this variable. The strong relationship found 

between these measures contrasted with the study’s hypothesis. A weaker BAT-

personal accomplishment relationship was predicted considering the lack of any 

element associated with personal accomplishment in the BAT (Schaufeli et al., 2020a) 

as well as previous concern relating to the problematic inclusion of personal 

accomplishment in the burnout definition (De Beer, 2021; De Beer et al., 2022; De 

Beer & Bianchi, 2019; Worley et al., 2008). Indeed, in contrast to the study results, 

Sakakibara et al. (2020) found remarkably weaker correlations between total BAT 

scores and personal accomplishment. However, despite the strong dimensional BAT-

personal accomplishment relationship, the results of categorical analysis tended to 

align with the dominant notion of personal accomplishment as a divergent element. To 
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illustrate, 92.31% of participants who scored very high on the BAT also scored high 

on personal accomplishment. These results demonstrated that participants with high 

levels of BAT-defined burnout reported high levels of personal accomplishment rather 

than reduced scores in this dimension, which would be expected if reduced personal 

accomplishment is a common finding among those suffering from burnout. Therefore, 

these results endorse the idea of personal accomplishment not representing a core 

element of burnout syndrome.  

 

Additionally, as expected due to content similarities, the exhaustion and mental 

distance subscales of the BAT showed strong, positive, and significant correlations 

with the global MBI scores. However, the BAT’s cognitive and emotional impairment 

subscales showed weaker correlations with the MBI, which was found to be in the 

moderate range. As per the study’s hypothesis, this was an expected finding due to 

the lack of consideration of emotional and cognitive impairment in the MBI. Indeed, 

Schaufeli et al. (2020a) also reported evidence of divergence in the context of the MBI 

and BAT, indicative of the unique inputs of each measure to the burnout construct. 

Similar to the present results, divergent scores on the BAT emerged from its cognitive 

and emotional impairment scales (Schaufeli et al., 2020a). Angelini et al. (2021) also 

concluded their correlational study, based on the MBI and BAT, by stating that the two 

measures demonstrated sufficient convergent validity. However, the lower correlations 

between the MBI and the BAT’s emotional and cognitive impairment elements stand 

as evidence of differences in the underlying dimensions chosen to represent burnout 

(Angelini et al., 2021). These findings were also supported by Sakakibara et al. (2020) 

and Oprea et al. (2021) who stated that the two measures were convergent although 

not identical, given the differences in the constructs they assess at the subscale level. 

 

Overall, the convergent validity of the burnout syndrome has been confirmed in terms 

of the MBI and the BAT. However, there is also not a complete overlap between these 

measures due to the unique contribution of each measure to the burnout construct. 

For the BAT, this constituted the cognitive and emotional impairment subscales. For 

the MBI, personal accomplishment has previously been shown to correlate less 

strongly with the BAT compared to its exhaustion and depersonalisation subscales, 

indicative of a degree of divergence. However, the present results showed a strong 

relationship between these elements, representing a departure from previous findings. 
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Nevertheless, given the small sample size of our study, these findings cannot 

confidently be used to dispute the longstanding notion of personal accomplishment 

representing a divergent factor in the burnout syndrome. In fact, categorical analysis 

revealed high, rather than low levels of personal accomplishment among participants 

scoring high on the BAT. Therefore, apart from the expected degree of divergence 

between the measures, the convergent validity of the BAT and MBI was confirmed in 

this study. These findings also correspond to the proven convergent validity 

demonstrated for alternative burnout measures not included in our study. For example, 

satisfactory convergent validity was shown for the MBI and OLBI (Demerouti et al., 

2003; Halbesleben & Demerouti, 2005) as well as the SMBM and the MBI (Shirom & 

Melamed, 2006). However, referring to the criteria for construct validity, while the 

convergent validity of burnout measures is fairly well established, its discriminant 

validity versus depression continues to be a challenge, as will be explored in the next 

section.  

 

7.5 Burnout and depression 

Due to the position of burnout as a key variable in the occupational health psychology 

field, burnout measures are required to demonstrate a valid foundation, and its 

discriminant validity versus depressive disorders must be firmly established. If not, the 

construct validity of burnout remains doubtful, which can have severe implications for 

the overall understanding of work-related suffering. Therefore, the investigation into 

the burnout-depression overlap has grown remarkably over the preceding decade, 

evidenced by the five systematic reviews and meta-analyses recently conducted on 

the topic (Bianchi et al., 2015; Bianchi et al., 2021; Koutsimani et al., 2019; Meier & 

Kim, 2022; Schonfeld et al., 2019a).  

 

From these studies, accumulated evidence points to burnout representing a 

depressive phenomenon, although burnout measures tend to capture depressive 

symptoms in a truncated and meandering way (Bianchi et al., 2021; Schonfeld & 

Bianchi, 2021). However, such a conclusion on the burnout-depression relationship is 

not uniformly adopted by all researchers in the field (Brenninkmeyer et al., 2001; Glass 

& McKnight, 1996; Koutsimani et al., 2019; Lacovides et al., 2003; Maslach & Leiter, 

2016). The distinctiveness of burnout as a separate syndrome from depression thus 
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continuous to be a matter of dispute (Bianchi et al., 2015; Maslach & Leiter, 2016; 

Taris, 2006). 

 

As the interest in clarifying the status of burnout appears to be growing stronger, the 

present study sought to build on previous research on the burnout-depression 

relationship, especially as it extends to BAT-defined burnout, an area currently 

neglected by previous studies. From the literature review, it was seen that the debates 

on this relationship centred around the following key areas of investigation: Conceptual 

debates, symptomatic profiles, nomological networks, correlational analyses, and a 

biological perspective on the depression-burnout relationship. The following sections 

in this chapter will thus consider each of these domains and illustrate how the present 

results can be integrated into the conclusions reached. However, it should be noted 

that analysis of conceptual considerations as well as nomological network 

investigations were not specifically addressed in this study. Nevertheless, a brief 

synopsis of the debates in these fields will also be presented in the section conclusion 

to provide a complete understanding of the burnout-depression relationship.  

 

7.5.1 Symptomatic profiles 

The significant association between all relevant dimensions of burnout and depressive 

scores in the current study confirmed the idea that the clinical picture of burnout has 

often been described in a manner that is indicative of depressive symptoms. For 

example, findings from the present study confirmed this direction of thought as the 

sense of personal accomplishment (one of the MBI’s components of burnout) among 

academic staff showed a strong, significant, and negative correlation with BDI scores. 

As the degree of depressive symptoms increased, the sense of personal 

accomplishment significantly decreased. Furthermore, depersonalisation or mental 

distance (elements of MBI and BAT-defined burnout, respectively), is defined as 

cynical, indifferent, detached, and uncaring attitudes displayed in the occupational 

environment (Maslach et al., 2001; Schaufeli et al., 2020a). This symptomatic 

description of burnout seems to align with the well-established correlation linking 

depression to decreased emotional engagement, diminished empathy, and social or 

interpersonal detachment (Beck & Alford, 2009; Kupferberg et al., 2016). Indeed, in 

the present study, the MBI’s depersonalisation scale showed a moderately significant 
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association with depression, which was lower than what was found for personal 

accomplishment. Nevertheless, the significance of the depersonalisation-depression 

relationship confirmed the symptomatic overlap of these conditions. Of further interest 

was the higher correlation found between mental distance (the BAT equivalent of 

depersonalisation) and depression, for which a strong, positive, significant relation was 

found. This finding thus further supports the overlap of this burnout dimension with 

depression.  

 

Furthermore, as mentioned in the literature review, BAT-defined burnout also includes 

the novel components of cognitive and emotional impairment as part of burnout 

symptomology. However, these dimensions can also not be used to differentiate the 

clinical picture of burnout from that of depression. To illustrate, cognitive impairments 

have long been considered part of depressive conditions (Perini et al., 2019) and are 

listed in the DSM as one of the nine symptoms defining depression (APA, 2013). 

Therefore, the significant relationship found between cognitive impairment and 

depression in this study was unsurprising. As the degree of cognitive impairment 

among the sample increased, so did depressive scores. In a similar fashion, emotional 

dysregulation or impairment is an element well-known for its association with 

depression (Joormann & Gotlib, 2010). Indeed, findings from the present study 

showed a strong, significant, and positive correlation between BAT-measured 

emotional impairment and depressive scores.  

 

Apart from the above observations, the most important consideration of symptomatic 

overlap between burnout and depression may relate to fatigue or exhaustion as this 

element is arguably the central tenant of the burnout syndrome (Maslach & Leiter, 

2017; Schaufeli et al., 2020a). Regarding present findings, measures of exhaustion 

contained in both the BAT and MBI showed strong, significant, and positive 

correlations with depression. It can be said that this finding was to be expected as 

fatigue constitutes one of the nine symptoms of depression and is thus captured in 

measures of the disorder (APA, 2013). Nonetheless, some argued that fatigue plays 

a differential role in burnout versus depression according to its more prominent 

centrality or severity among those suffering from burnout (Maslach et al., 2001). 

However, Van Dam et al. (2015) reported that the degree of subjective fatigue among 

participants suffering from depression is no less than that found among burnout 
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participants. Fatigue itself or the features associated with it can thus not be used as a 

sufficient discriminator between burnout and depression.  

 

To further evaluate the symptomatic overlap of burnout and depression, the present 

study adopted a categorical approach to uncover the proportion of participants who 

can be regarded as suffering from both burnout and provisional depression. The 

results established that a total of 36.36% of participants with very high burnout (as 

determined by the BAT) also met the diagnostic criteria for a provisional depressive 

diagnosis. In addition, only 4.35% of participants with high BAT-burnout scores can 

also be regarded as clinically depressed. For the MBI, the emotional exhaustion scale 

was used as a proxy for burnout due to the absence of relevant cut-off scores for the 

total MBI score (Schaufeli et al., 2020b). A total proportion of 22.73% of participants 

who scored high on emotional exhaustion met the criteria for a provisional diagnosis 

of depression. Therefore, the findings from this study provided evidence of lower 

symptomatic overlap than what would be expected if the two conditions reflected the 

same underlying phenomenon.  

 

When placing the present findings in the context of previous literature, the 

symptomatic overlap found was slightly lower than what was reported by Ahola et al. 

(2005) in Finland and Soares et al. (2007) in Sweden. For instance, making use of the 

MBI, Ahola et al. (2005) revealed that only 53% of employees experiencing burnout 

met the criteria for a depression diagnosis. Employing the SMBM, Soares et al. (2007) 

established that only 41% of burnout-out women could also be classified as clinically 

depressed. These results, along with the current findings, thus provide evidence for at 

least a partial symptomatic distinction between burnout and depression. To further 

support this conclusion, the more recent studies of Lu et al. (2015) and Loosely et al. 

(2019) also reported relatively low symptomatic overlap as the prevalence of 

depression found among those belonging to a high burnout group (as indicated by the 

MBI in both cases) were only 38.60 and 40%, respectively. These results thus stand 

to reinforce the present findings.  

 

However, the findings of the above two studies (Ahola et al., 2005; Soares et al., 2007) 

received major criticism relating to the use of relatively lower burnout cut-off scores 

than generally recommended (Bianchi et al., 2014; Bianchi et al., 2015). In other 
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words, these authors used lower burnout cut-off scores than what would be sufficient 

to indicate clinical levels of condition severity (Bianchi et al., 2014; Bianchi et al., 2015). 

These studies were thus prone to incorporating numerous false positives amidst those 

categorised as burned out, potentially implying that the divergence found between 

burnout and depression was merely artificial. To test this theory, Bianchi et al. (2014) 

utilised an MBI cut-off score that corresponded to the presence of burnout symptoms 

a few times a week or more, instead of the commonly used cut-off score translating to 

symptom frequency of a few times a month. The authors argued that, like depression, 

burnout is considered to occur on a continuum. Accordingly, to reliably identify an 

individual as burnout-out, the symptoms of the condition should be severe enough to 

signify pervasive distress. Interestingly, using this approach, the authors found that 

90% of burnout-out French schoolteachers also received a provisional diagnosis of 

depression. Using the SMBM, Schonfeld and Bianchi (2016) replicated these results 

while also using cut-off scores reflective of sufficient symptom severity. The authors 

showed that 86% of burnout-out participants met the criteria for a provisional 

depressive diagnosis. On this account, it appears that burnout and depression overlap 

substantially in the symptomatic domain when appropriate case identification 

procedures are employed.  

 

In support of their argument for appropriate burnout cut-off scores, these researchers 

(Bianchi et al., 2014; Schonfeld & Bianchi, 2016) further showed that a lower degree 

of overlap between the conditions is seen as the cut-off used to identify burnout was 

systematically lowered. There was evidence of such a trend in this study as the 

prevalence of depression among our sample increased from 4.35% to 36.36% when 

higher cut-off scores for burnout were used. However, the 36.36% of symptomatic 

overlap is still far lower than the 86% (Schonfeld & Bianchi, 2016) and 90% (Bianchi 

et al., 2014) reported previously. Thus, it might be feared that our use of cut-off scores 

leaves the study vulnerable to including many false positives related to cases of 

burnout. When looking at the cut-off scores used to designate burnout in the present 

study, the very high category contained participants with scores of 3.30 or higher (the 

mean score of this group was 3.63). An average score of 3.63 translates to the 

experience of burnout symptoms between the frequencies of sometimes and often. 

This cut-off may be critiqued as the experience of burnout symptoms ‘sometimes’ does 

not reflect the pervasive nature of the condition that would be better represented by 
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symptoms experienced ‘often’. On this note, there was only one participant in the 

current study who scored four or above on the BAT (indicative of burnout symptoms 

experienced often) and who also completed the BDI. Interestingly, this participant also 

met the criteria for a provisional depressive disorder.  

 

For the MBI, the cut-off scores denoting high emotional exhaustion correspond to 

experienced symptoms a few times a month, which can also be criticised on the same 

grounds. Likewise, the previously mentioned studies of Lu et al. (2015) and Loosely 

et al. (2019), reporting on lower symptomatic overlap (38.60 and 40%, respectively) 

were also based on the same recommended cut-off scores and can thus also be 

criticised for the same reason. When using the same cut-off score as recommended 

by Bianchi et al. (2014), only three participants were identified that scored above the 

cut-off proposed to be a positive indicator of burnout, one of which failed to complete 

the BDI. Among the remaining two participants, one scored in the severe depressive 

range and was thus regarded as provisionally depressed, while the other scored in the 

moderate category of the BDI. However, since the sample sizes of burnout-out 

participants, based on the recommendation of Bianchi et al. (2014), were too small to 

draw any valid conclusions, it is recommended that more studies on this topic be 

conducted.  

 

The final approach to examining the symptomatic overlap of depression and burnout 

was to evaluate the trend of burnout scores associated with different depressive 

groups (minimal, mild, moderate, and severe). In other words, to evaluate whether the 

likelihood of meeting the diagnostic criteria for depression rises as the symptoms of 

burnout increase. From the study’s results, MBI-measured burnout displayed a 

stepwise increase in mean with each category of depression severity (i.e., minimal to 

mild to moderate to severe), corresponding to previous research in this area (Bianchi 

et al., 2014; Schonfeld & Bianchi, 2016; Schonfeld & Bianchi, 2022; Wurm et al., 2016). 

For example, based on three-group comparisons, Schonfeld and Bianchi (2022) 

showed that the degree of burnout symptoms, as measured by the MBI and CBI, was 

equivalent to the level of depressive symptoms experienced for each of the categories 

of low, medium, and high. The authors concluded by suggesting that it is highly unlikely 

to experience symptoms of burnout without also experiencing the same degree of 

depressive symptoms. As expected, this tendency of a linear increase in burnout 
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symptoms accompanied by a similar trend of increased depressive symptoms has 

been replicated across occupational groups, including physicians (Wurm et al., 2016), 

and teachers (Bianchi et al., 2014; Schonfeld & Bianchi, 2016).  

 

For the BAT, the current study further established the conceptual generalisation of the 

evidence reported above as BAT scores showed a general increase in severity from 

minimal to severe depressive groups. However, the mean BAT score of the mild 

depressive group was slightly higher but essentially equivalent to that found for the 

moderate depressive group. Nevertheless, a clear increase in BAT scores was 

observed between those reporting minimal depressive symptoms and those 

demonstrating severe depression. This suggests that as the severity of depressive 

symptoms increases, so do BAT burnout scores. This result can thus be interpreted 

as evidence of a similar, although not perfectly linear, relation between depressive and 

burnout severity. Further, when considering the finding that all participants who scored 

below the cut-off for high burnout risk, that is, scoring in the average or low range, all 

reported minimal levels of depressive symptoms, which further reinforces the picture.  

 

All in all, identifying meaningful differences between the symptomatic profiles of 

depression and burnout has been a matter of debate (Brenninkmeyer et al., 2001; 

Glass & McKnight, 1996; Lacovides et al., 2003; Schonfeld, 1991). However, the 

findings of the present study provided partial evidence of considerable overlap 

between the conditions in the context of symptomatic profiles. Firstly, the results 

showed that each dimension of burnout correlated significantly with depression. This 

finding is in line with previous suggestions that the symptom dimensions chosen to 

represent the burnout syndrome are also characteristic among those with depression. 

Secondly, the study results revealed that it is highly unlikely to be experiencing 

symptoms of burnout without also experiencing the same degree of depressive 

symptoms. However, on the other hand, the categorical analysis of the present study 

showed lower symptomatic overlap than what would be expected if burnout and 

depression constitute the same underlying syndrome. With that being said, the issue 

of utilising appropriate burnout cut-off scores was also raised which may drastically 

alter the conclusions drawn from categorical analysis. Future research in this regard 

is needed, based on larger sample sizes of appropriate burnout case identification to 

be able to draw more reliable conclusions. Nevertheless, the idea of a substantial 
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burnout-depression overlap is further supported by the reported significant 

correlations between measures of both conditions.  

 

7.5.2 Correlations 

Conclusions drawn based on the overlap or distinctiveness of burnout versus 

depression have commonly emerged from the evaluation of the strength of the 

relationship between measures of the two conditions. Considering its popularity, it was 

unsurprising to learn that most studies focused on the relationship between MBI-

measured burnout and depression. In this context, previous reviews and meta-analytic 

results reported a correlation between the MBI and depression as approximately 0.60 

(Bianchi et al., 2015) and 0.47 (Koutsimani et al., 2019). The current results revealed 

a relatively similar strong, significant, and positive association between MBI and 

depressive scores, although slightly higher than what was reported by Koutsimani et 

al. (2019). Moreover, previous studies reported that the MBI’s emotional exhaustion 

scale showed the strongest link to depression (Bianchi et al., 2015; Bianchi et al., 

2021; Koutsimani et al., 2019; Schonfeld et al., 2019a), a finding confirmed in the 

current study. Regarding the strength of this relationship, while certain meta-analytic 

results indicate a more modest exhaustion-depression correlation around 0.50 

(Koutsimani et al., 2019; Meier & Kim, 2022), similar to the present findings, other 

meta-analytic research (Bianchi et al., 2021; Schonfeld et al., 2019a) suggests that 

the exhaustion-depression relationship can reach a correlation of 0.70 to 0.80, 

particularly when measurement error is controlled for.  

 

Further, previous research showed that the other two putative dimensions of MBI-

defined burnout (depersonalisation and personal accomplishment) generally showed 

a weaker association with depression (Bianchi et al., 2015; Bianchi et al., 2021; 

Koutsimani et al., 2019; Schonfeld et al., 2019a). A finding confirmed among our 

sample. Importantly, the correlations observed in the present study as it relates to the 

three domains of the MBI are generally comparable to those reported in previous 

reviews. For example, the depersonalisation-depression correlation found among our 

sample is essentially equal to the one found in the review by Schonfeld et al. (2019a), 

although slightly lower than the one reported by Bianchi et al. (2021). The personal 

accomplishment-depression correlation found was slightly higher than the effect size 
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reported by Schonfeld et al. (2019a) but almost equivalent to the effect size reported 

by Bianchi et al. (2021).  

 

The conclusion drawn from most of these studies (Bianchi et al., 2015; Bianchi et al., 

2021; Schonfeld et al., 2019a) is that the association between MBI-measured burnout, 

especially concerning its exhaustion subscale, were strong enough to raise concerns 

in terms of its discriminant validity. Considering the significantly strong association 

between the MBI’s exhaustion scale and depression among our sample, these 

suggestions were substantiated by the present research. Therefore, an increase in 

perceived burnout as measured by the MBI as well as an increase in all its subscales 

correlated significantly with an increase in depressive scores.  

 

When investigating the depression-burnout overlap in the context of the BAT, it was 

found that total burnout scores showed a significant, strong, and positive association 

with BDI-measured depression. This association was also slightly higher than the 

observed relationship between MBI-measured burnout and depression. A wider 

search of the literature showed that the high correlations between the MBI and 

depression are also consistent with the findings concerning the relationship between 

alternative burnout measures and depression. Although no previous studies were 

conducted that focused on the BAT-depression relationship, it may be valuable to 

compare the present finding with previous studies that included burnout measures 

other than the MBI as some may also capture BAT components. The SMBM, for 

example, includes cognitive impairment as part of the burnout construct, similar to the 

BAT. In this case, disattenuated correlation coefficients between the SMBM and 

depression were found to be as high as 0.84 (Schonfeld & Bianchi, 2016) and 0.90 

(Bianchi & Brisson, 2017).  

 

Two systematic reviews and meta-analyses also reported on the relationship between 

burnout (as measured with various instruments) and depression. On this account, 

Koutsimani et al. (2019) illustrated that there was a significant association between 

burnout, as measured by all included instruments, and depression. Interestingly, the 

authors also reported that for the studies utilising the MBI, a lower correlation was 

found compared to the one established for all other burnout measures. The correlation 

between burnout measures other than the MBI and depression is thus basically equal 
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to the BAT-depression relationship found in this study. Regarding the results of the 

review by Meier and Kim (2022), an effect size of 0.49 was reported for burnout (across 

all included measures) and depression which aligns closely with the value documented 

by Koutsimani et al. (2019) but lower than the BAT-depression relationship in this 

study. Finally, in a systematic review looking at, amongst others, the relationship 

between depression and burnout among physicians, Ryan et al. (2023) further 

indicated that burnout (as measured with numerous instruments) displayed a 

consistently strong and positive correlation with depression.  

 

In sum, most systematic reviews and meta-analytic studies looking at the burnout-

depression relationship concluded by stating that the observed correlations between 

measures of burnout and depression are indicative of a substantial overlap between 

the conditions (Bianchi et al., 2015; Bianchi et al., 2021; Meier & Kim, 2022; Ryan et 

al., 2023; Schonfeld et al., 2019a). However, Koutsimani et al. (2019) reached an 

opposite conclusion by maintaining that, although burnout and depression were 

significantly related, the correlation was not strong enough to assume burnout forms 

a dimension of depression. Nevertheless, as mentioned in the literature review, the 

strength of the relationship between depression and burnout found by these authors 

can be viewed as evidence of convergence (Meier, 2008; Meier & Kim, 2022; Wurm 

et al., 2016). For instance, in the psychometric testing literature, correlations of 0.50 

and higher are typically construed as evidence of convergent validity (Meier, 2008). 

Thus, the observed correlations between burnout measures and depression in the 

present study can also be inferred as representing an overlap between depression 

and burnout that extends to the BAT.  

 

However, even in the face of accumulating evidence pointing to burnout as part of a 

depressive syndrome, this idea still received significant resistance from the pioneers 

in the field. In particular, Maslach and Leiter (2016) promoted the perspective that the 

strong correlations between depressive and burnout measures partially result from 

content overlap. Thus, the strong burnout-depression correlation may merely reflect a 

methodological artifact as content overlap inflates the observed relationship between 

the two conditions (Maslach & Leiter, 2016). For instance, apart from constituting the 

central element of burnout, fatigue or exhaustion is also captured in the symptomatic 

profile of depression (APA, 2013), and thus contained in measures of the disorder. 
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Fatigue-related item overlap thus arguably conceals the issue of the strength of the 

association between depressive and burnout measures.  

 

From the perspective of the current study, the results showed that the correlation 

between the total MBI and the adjusted BDI scores (where fatigue and loss of energy-

related items were removed) remained unchanged. In this way, we provided evidence 

of the lack of relevance of Maslach and Leiter’s (2016) suggestion. Of note, previous 

research on the topic showed similar results. When fatigue-related items were 

removed from depressive measures, the correlations between burnout and depression 

remained essentially unchanged when using the MBI (Schonfeld et al., 2019a), SMBM 

(Bianchi, 2020; Schonfeld et al., 2019a), or CBI (Schonfeld & Bianchi, 2022). In terms 

of the BAT, it was found that controlling for fatigue-related items lowered the 

magnitude of the burnout-depression relationship slightly while also controlling for 

cognitive item overlap lowered the coefficient even further. Although smaller effect 

sizes were found when controlling for content overlap, indicating at least partial 

inflation of the burnout-depression relationship, the final correlation was still strong 

and significant. Thus, instead of viewing the depression-burnout overlap as artificial 

due to content overlap, the evidence may more accurately be interpreted as burnout 

falling under the umbrella of depressive disorders (Schonfeld et al., 2017). 

 

These findings can be further supported by the results of Verkuilen et al. (2021) who 

used a different approach to investigating the content-overlap hypothesis of Maslach 

and Leiter (2016). The authors performed a correlational analysis of the MBI’s 

exhaustion subscale with, firstly, the cognitive-affective scale of the PHQ-9 and, 

secondly, its somatic scale. As the fatigue-related items of the PHQ-9 are found in the 

somatic subscale, it would have been expected that the MBI be more strongly 

associated with this subscale compared to the affective-cognitive one. However, the 

authors found that the MBI’s exhaustion subscale was strongly associated with both 

subscales of the PHQ-9, challenging Maslach and Leiter’s (2016) argument.  

 

A further interesting finding was that the BAT-MBI correlation was only slightly higher 

than the BAT-depression correlation. Discriminant validity necessitates that measures 

of different constructs should not exhibit strong relationships, or at the very least, their 

associations should not be as strong as those between measures of the same 
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constructs (Spector, 2013). Interestingly, in line with our results, previous studies have 

revealed that the correlation between performance on depression and burnout 

measures is approximately equal to the correlation observed between different 

burnout scales (Bianchi et al., 2016; Hätinen et al., 2004; Lindblom et al., 2006; 

Verkuilen et al., 2021). Nevertheless, still, other alternative theories for the high 

correlations found between burnout and depression were put forward, including claims 

that burnout constitutes a risk factor for depression (Hakanen et al., 2008; Hakanen & 

Schaufeli, 2012; Leiter & Durup, 1994) or that they represent two highly co-morbid 

conditions (Koutsimani et al., 2019). For example, Koutsimani et al. (2019) voiced their 

co-morbidity hypothesis by stating that burnout and depression seemed to represent 

distinct syndromes, sharing common traits, and likely evolving simultaneously, rather 

than belonging to the same category with different labels assigned to them. Therefore, 

the probable high co-morbidity of depression and burnout offers an alternative theory 

for the high correlations found between these two conditions. The co-morbidity of 

burnout and depression can also be understood as being similar to the co-morbidity 

of anxiety and depression, which is an extremely common occurrence (Calkins et al., 

2015) although these conditions are captured in the DSM as two separate disorders 

and also have different pharmacological and psychological interventions for them.  

 

However, these suggestions encountered major objections from other researchers 

studying burnout. For instance, Schonfeld and Bianchi (2016) maintained that, due to 

the extreme difficulties in locating a clear difference between depression and burnout 

from either a symptomatic or etiological perspective, formulating a hypothesis that one 

condition causes the other becomes dubious. In addition, Schonfeld et al. (2019a) 

similarly indicated that, before attempting to prove one entity causes the other, the 

discriminative validity of burnout versus depression should be firmly established, which 

is currently not the case. The same logic seems to apply to the suggestion of co-

morbidity of burnout and depression. Schonfeld et al. (2019a) specified that 

comorbidity involves at least two nosologically separate, diagnosable entities. As such, 

evidence pointing to a clear diagnostic distinction between burnout and depression 

needs to be obtained before one can entertain suggestions of co-morbidity.  

 



 115 

7.6 Psychometric section conclusion 

On a dimensional level, the psychometric findings of the current study are congruent 

with an evolving base of evidence calling the depression-burnout separation into 

question (e.g., Ahola et al., 2014; Bianchi et al., 2020b; Rotenstein et al., 2020; 

Verkuilen et al., 2021; Wurm et al., 2016). Of note, this study presented the first 

evidence that the most recent and most comprehensive definition of burnout, the one 

put forward by Schaufeli et al. (2020a) and captured in the BAT, also demonstrated a 

similar strong association with depression comparable to the findings based on 

previously studied instruments (MBI, SMBM, CBI, OLBI, and BM). These findings, in 

conjunction with studies showing highly parallel nomological networks for depression 

and burnout (Bianchi et al., 2019), strengthen the perspective that the two conditions 

are likely to represent one underlying phenomenon. Relatedly, research has also 

shown that the two conditions are similarly associated with job stressors and stressful 

life events, thereby disputing the initial scope-based distinction of burnout and 

depression (the view that burnout is restricted to the work environment while 

depression is a pervasive disorder). Using different statistical techniques, such as 

factor analysis, research further supports this conclusion. For instance, although early 

factor analytic studies concluded that burnout represents a distinct entity (Bakker et 

al., 2000; Leiter & Durup, 1994), more recent research based on improved 

methodologies failed to distinguish burnout from depression (Bianchi, 2020; Bianchi 

et al., 2020b; Schonfeld et al., 2019a). However, the categorical analysis showed 

some distinctiveness between the two conditions, supported by similar reports in the 

literature (Ahola et al., 2005; Loosely et al., 2019; Lu et al., 2015; Soares et al., 2007). 

On the other hand, these results are vulnerable to criticism relating to the use of cut-

off scores insufficient to represent the state of burnout.  

 

Taken together, these results, combined with existing evidence, cast significant doubt 

on the discriminant validity of burnout measures, which has serious implications for its 

eligibility as a diagnostic entity in the DSM or ICD. As such, Bianchi et al. (2021) came 

to the firm conclusion that burnout instruments essentially measure certain aspects of 

what depressive instruments measure. In other words, our findings indicate that 

burnout likely constitutes a dimension of a depressive condition, particularly in 

emphasising the significance of physical fatigue. This aligns with the view that burnout 
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resembles a form of depression characterised by atypical symptoms (Bianchi et al., 

2014), which includes severe exhaustion (APA, 2013; Gold & Chrousos, 2002). 

However, it should be noted that we do not advance the view that burnout is identical 

to depression arising from occupational stressors. Substantial evidence indicates that 

burnout's core symptoms are significant aspects of depression, although they are not 

its sole symptoms. Thus, the burnout construct represents a form of depression, yet 

in a limited capacity (Schonfeld & Bianchi, 2021). 

 

The challenges faced in burnout research for over 35 years (e.g., the inability to reach 

a consensual diagnosis) can likely be attributed to the origins of the burnout construct 

(Verkuilen et al., 2021). Early works on burnout, like those by Freudenberger (1974) 

and Maslach (1976), relied heavily on speculation and anecdotal evidence rather than 

robust theoretical frameworks and comprehensive investigations (Friberg, 2009; 

Schaufeli & Enzmann, 1998). When introducing the burnout construct, there was a 

lack of systematic examination within the existing literature covering stress-related 

conditions, such as depression. Burnout research evolved separately from studies in 

psychiatry and psychology that focused on stress-induced conditions like depression. 

As a result, the pioneers of burnout research largely overlooked the potential overlap 

between symptoms of depression and burnout (Bianchi et al., 2018; Schonfeld et al., 

2019a). In essence, the early approach taken by burnout researchers failed to 

effectively incorporate existing knowledge and foster a clear understanding of the 

construct. 

 

Therefore, although the current direction of evidence points to burnout and depression 

as manifestations of the same underlying syndrome, no consensus has been reached 

yet. In addition, despite the considerable contribution of our study toward the 

understanding of burnout from a psychometric perspective, more studies focused on 

the BAT-burnout relationship and depression are needed. At the same time, apart from 

psychometric investigations, the study also aimed to examine academic burnout using 

electrophysiological methods. Knowledge about burnout in this area is also 

inconsistent and scarce. Therefore, the study also built on the base of knowledge in 

terms of academic burnout from this angle, as will be discussed in detail in the 

subsequent sections.  
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7.7 qEEG discussion 

From the analysis of qEEG findings, no group-level deviations in qEEG parameters 

were found among our sample of South African academic staff compared to a 

normative database. However, important to note, that individual-level analysis 

revealed substantial qEEG deviations among our sample in the delta, beta, and APF 

bands. These deviations were not captured by the computation of average z-scores 

across the entire sample due to individual variability at specific brain regions. The 

small sample size of 11 participants could also have contributed to the lack of 

deviations found for the group as a whole. The existence and direction of specific brain 

wave abnormalities among burnout-out individuals thus remain unclear as the present 

findings were inconsistent in most cases with previous research on the topic (Golonka 

et al., 2019; Luijtelaar et al., 2010; Tement et al., 2016). For instance, to place the 

current findings within the context of the broader literature on the topic, the results of 

the current study can be compared to the results of Luijtelaar et al. (2010) and Golonka 

et al. (2019), both of which also aimed to uncover the qEEG profile of burnout.  

 

The first study that examined qEEG profiles in individuals with burnout was conducted 

by Luijtelaar et al. (2010), who aimed to establish biological markers for burnout. From 

the results of their study, Luijtelaar et al. (2010) demonstrated significantly lower APF 

and beta power in the burnout group than in controls. To compare, among the present 

sample of South African academics, APF and beta band activity at all electrode 

placements were considered normal in relation to a normative database. However, a 

categorical analysis revealed that 63.64% of the sample showed elevated APF and 

72.73% showed elevated beta activity, thereby making a strong case for positive beta 

deviations among those suffering from burnout. Elevated beta activity can be a sign of 

overall hyperarousal in the central nervous system and is often associated with states 

of extreme stress or anxiety (Hammond, 2011). As burnout is understood as the 

outcome of chronic and severe stress, high beta activity among most of our sample 

seems to be a logical finding.  

 

Thus, evidence of deviations in APF and beta band activity associated with burnout 

corresponded with the results of Luijtelaar et al. (2010), although the direction of 

deviations was opposite to what was found by these authors (increased rather than 
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decreased activity). To further reinforce this view, it was found that only two 

participants among the total sample showed comparably reduced APF. Likewise, only 

one participant among the total sample showed a similar reduction in beta activity. 

Therefore, apart from these minority cases, most of the remaining participants did not 

present with qEEG deviations in a similar pattern as described by Luijtelaar et al. 

(2010). 

 

The more recent study by Golonka et al. (2019) partially supported our group-level 

findings by revealing no significant differences in APF and beta power among a 

burnout and control group. However, as mentioned above, since almost three-quarters 

of our sample presented with positive beta deviations, more research in this area is 

needed with larger sample sizes. Moreover, Golonka et al. (2019) also found 

significantly reduced alpha power among employees with burnout during eyes open 

compared to controls, inconsistent with the results of Luijtelaar et al. (2010) and the 

present findings. The study by Luijtelaar et al. (2010) demonstrated no significant 

difference in alpha power among the burnout group compared to the control group. 

For the current study, our results supported the conclusion reached by Luijtelaar et al. 

(2010) as alpha activity of academic staff scoring high on burnout presented in the 

normative range and were thus not classified as deviant. To further substantiate these 

findings, in terms of group trends, a small proportion of only 27.27% of participants 

presented with reduced alpha activity.  

 

Finally, only Golonka et al. (2019) examined delta and theta activity and found no 

significant differences between the burnout group and controls. These findings were 

partially consistent with the present results as no average deviation in delta and theta 

activity was found among our sample. However, individual-level analysis seems to 

suggest otherwise. For instance, although average z-scores showed delta activity in 

the normative range, a closer look revealed that 81.82% of participants presented with 

delta deviations with most of these described as positive deviations (63.64%). The 

observed high prevalence of delta deviations thus represented a departure from the 

results of Golonka et al. (2019). Hammond (2011) suggested that the presence of 

elevated delta activity in the executive regions of the brain has implications for an 

individual’s ability to control cognitive and emotional processes. Positive delta 

deviations may thus translate to difficulties with concentration, memory, and controlling 
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emotional responses (Hammond, 2011). Since these descriptions align closely with 

the cognitive and emotional impairment symptoms of burnout captured by the BAT, it 

seems likely that delta deviations have an important role to play in the experience of 

burnout. Regarding theta activity, deviations in this frequency band were not common 

and reported for less than half of the sample, thereby supporting the results of Golonka 

et al. (2019). Thus, the outcome of the present study suggests that further 

investigations into the delta activity of burnout may be a worthwhile endeavour, 

especially because only two participants among the total sample showed delta activity 

within the normative range.  

 

The final study to consider is that of Tement et al. (2016), looking at APF and alpha 

power among 117 university students. When considering the results of this study, it is 

important to recognise that comparisons should be made with caution as these authors 

employed different data analytic techniques (correlational analysis) compared to the 

group comparison procedures used in the present study as well as the two previously 

discussed studies (Golonka et al., 2019; Luijtelaar et al., 2010). Having said that, 

Tement et al. (2016) found no significant relationship between APF and burnout, which 

may correspond with the results of Golonka et al. (2019) but likely inconsistent with 

the results of Luijtelaar et al. (2010), showing significantly reduced APF in the burnout 

group. Similarly, these results may also be considered consistent with the present 

results as no average APF deviations were found among our sample. However, as a 

reminder, although average electrode scores depicted APF within the normative 

range, a categorical analysis revealed that 63.64% of the sample presented with 

positive deviations, suggesting a plausible role for APF in burnout. In addition, 

although not statistically significant, Tement et al. (2016) also showed that alpha power 

positively correlated with burnout scores, which differed from the finding of Golonka et 

al. (2019), which showed significantly decreased alpha power among their burnout 

group. Nevertheless, the lack of a statistically significant relationship between alpha 

power and burnout is possibly supportive of the findings of Luijtelaar et al. (2010) who 

reported no significant alpha power differences between a burnout and control group. 

Similarly, the present findings also showed alpha activity within the normative range.  

 

Therefore, overall, with the addition of the present findings, it appears that there is a 

marked inconsistency among research studies focused on the qEEG correlates of 
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burnout for the alpha, beta, and delta bands. In this regard, several factors may have 

contributed to the source of conflicting findings. Firstly, as mentioned above, Tement 

et al. (2016) used different statistical tests in their study compared to the relatively 

similar procedures used in the studies conducted by Luijtelaar et al. (2010) and 

Golonka et al. (2019). For the present study, the data analytic techniques 

corresponded to the latter two studies. However, instead of comparing a burnout group 

to a local control group, a normative database was used as a proxy for the control 

group. As evidence of divergence in qEEG profiles among individuals residing in 

different geographical locations could not be identified, it was considered plausible 

that the use of a normative database rather than a local control group would not 

significantly influence research findings. However, on the other hand, it can also be 

argued that our use of a normative database instead of a local control group is still 

problematic when considering the appropriateness of the qEEG norms from the Global 

North in contexts like South Africa. The wider social and political realities in South 

Africa might result in higher levels of stress and burnout in general among different 

samples (e.g. nurses, healthcare workers, and teachers; Jackson & Rothmann, 2005; 

Khamisa et al., 2017; Peltzer et al., 2003; Zeijlemaker & Moosa, 2019). It is therefore 

unclear if the baseline scores used in normative databases are at all comparable. 

Furthermore, while there is a lot of research on the lack of appropriateness of 

psychological and neuropsychological norms for diverse samples with varying socio-

economic backgrounds and education levels in South Africa and similar contexts 

(Ferrett et al., 2014; Watts & Shuttleworth-Edwards, 2016), very little has been written 

about the appropriateness of the use of norms for neuroimaging methods, like qEEG.  

 

Furthermore, differences in experimental conditions may also partly explain 

inconsistencies in results, as the present study as well as those of Luijtelaar et al. 

(2010) and Golonka et al. (2019) based their findings on eyes-open and closed 

conditions, with only the latter included in the study by Tement et al. (2016). Golonka 

et al. (2019) further suggested that the inconsistent findings among the discussed 

studies may also be due, in part, to differences in sample characteristics, namely 

burnout severity. For example, it can be said that the study by Luijtelaar et al. (2010) 

included participants with more severe burnout as the inclusion criteria not only 

consisted of high scores on burnout measures but also a diagnosis of undifferentiated 

somatoform disorder and the requirement that participants worked at least 50% less 
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than usual for a minimum of three months. To compare, the present study as well as 

the other two remaining studies were based on relatively healthy academic staff (the 

present study), students (Tement et al., 2016) and employees (Golonka et al., 2019). 

Of note, when using the statement ‘relatively healthy’ this merely indicates that the 

inclusion criteria applied to our sample and those mentioned above did not consist of 

marked functional impairment (such as 50% less work involvement) or a clinical 

diagnosis of undifferentiated somatoform disorder. 

 

A related difficulty in comparing results arises from the different conceptualisations of 

burnout on which qEEG findings are based. To illustrate, the present study identified 

cases of burnout by employing BAT scores. To compare, Golonka et al. (2019) 

considered the presence of burnout to be those who had high scores on the MBI 

(Maslach et al., 1996) and reported a stressful working environment according to the 

Areas of Work Life Survey scale (Leiter & Maslach, 2004). The study by Tement et al. 

(2019) also used the MBI as the measure of burnout while Luijtelaar et al. (2010) used 

a translated measure equivalent to the MBI. Considering the strong, positive, and 

significant correlation between MBI and BAT scores found in this study and supported 

by previous research (Oprea et al., 2021; Sakakibara et al., 2020; Schaufeli et al., 

2020a) it seems plausible that the present results may be considered comparable to 

these previous studies. Even so, the possible influence of a divergence in burnout’s 

definition in these studies cannot be disregarded. For example, although both the MBI 

and BAT aim to measure the same underlying phenomenon, it is unsure whether 

burnout defined according to the MBI versus the BAT will present with different 

neurobiological profiles.  

 

Moreover, differences in gender distribution of the studies may be another 

complication for comparison. Female representation in the discussed studies was as 

follows: 63.64% for the present study, 58.70% for the study by Golonka et al. (2019), 

30.77% for the study by Luijtelaar et al. (2010), and 64.10% for the study by Tement 

et al. (2016). The importance of considering gender distribution as a possible source 

of conflicting findings lies in the gender-related results of Tement et al. (2016) and 

Golonka et al. (2019). For example, Tement et al. (2016) showed that alpha power 

positively correlated with burnout among male participants only. These authors further 

stated that, in females, burnout negatively correlated with alpha power but failed to 
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reach significance. Similarly, Golonka et al. (2019) also demonstrated pronounced 

gender differences in the qEEG profiles of their sample. The authors stated that alpha 

power showed significant negative correlations with burnout scores only among male 

participants. The tendency for negative correlations was also present in females, but 

these were non-significant in most regions.  

 

Considering all the above, it is evident that the samples are not equivalent, and 

comparisons should be made with caution. In addition, the inconsistent 

conceptualisation used to define burnout also has implications for the investigation of 

the depression-burnout relationship. As mentioned in the literature review, apart from 

psychometric analysis, a biological investigation is yet another avenue of investigation 

into the burnout-depression overlap. The current study can also be used to tap into 

this biological arena of debate by considering how the qEEG correlates of individuals 

identified as suffering from burnout compared to the previously studied EEG 

biomarkers of depression. A comparison of biomarkers can potentially provide 

valuable information on the biological similarities or distinctions between depression 

and burnout. For example, if burnout and depression were reflective of the same 

underlying condition, one would expect that the underlying biological characteristics of 

the two conditions be comparable.  

 

However, due to the severely limited number of studies investigating the qEEG profile 

of burnout and subsequent conflicting results, the qEEG profile of burnout remains 

unclear. This also means that the ability to reliably compare the qEEG characteristics 

of burnout and depression is problematic. Nevertheless, from the present findings, 

combined with previous research, two critical commonalities emerged: The experience 

of burnout appeared not to affect theta and alpha power. For instance, although 

significant alpha deviations were reported by Golonka et al. (2019), Luijtelaar et al. 

(2010) found no significant differences between a burnout and a control group, which 

were corroborated by the present findings. Tement et al. (2016) also found no 

statistically significant relationship between alpha power and burnout. Regarding theta 

activity, Golonka et al. (2019) found no significant differences between a burnout and 

a control group, consistent with the present results. In turn, the insights gained on the 

qEEG correlates of burnout can potentially be used to establish its biological 
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similarities or distinctiveness when placed in the context of the well-established qEEG 

biomarkers of depression. 

 

7.7.1 qEEG perspective on the burnout-depression relationship 

Several studies have aimed to describe possible qEEG biomarkers of depression 

using different approaches. For example, several researchers investigated qEEG 

biomarkers of depression with the use of classification algorithms in an attempt to 

predict the diagnostic accuracy of certain frequency bands. If a particular frequency 

band demonstrates strong predictive accuracy, it could signify an essential biomarker. 

While certain classification algorithms offer insights into specific features, such as 

increased alpha amplitude predicting depression, others solely identify the 

significance of features, like how alpha-related activity greatly contributes to accurate 

classification (de Aguiar Neto & Rosa, 2019). 

 

Concerning alpha activity, conflicting outcomes exist despite some studies highlighting 

its potential as a reliable discriminator for depression (Dolsen et al., 2017; Hosseinifard 

et al., 2013; Lee et al., 2018; Mohammadi et al., 2015). Conversely, certain studies 

contradict this view (Cai et al., 2017; Shen et al., 2017). Delta and theta waves, on the 

other hand, merit attention (Liu et al., 2017; Mohammadi et al., 2015), yet further 

research is essential to comprehensively grasp their implications in depression. Theta 

appears especially promising as a diagnostic tool (Cai et al., 2017; Hosseinifard et al., 

2013; Shen et al., 2017), although limited information persists regarding its associated 

mechanisms. 

 

Another commonly studied biomarker associated with depression is FAA (Tomarken 

et al., 1992). This metric gauges the relative alpha band activity within the brain's left 

and right hemispheres, particularly focusing on frontal electrodes. It aligns with the 

approach-withdraw model (Coan & Allen, 2004; Davidson, 1995), suggesting that left-

sided frontal brain activity correlates with approach behaviour, while the right frontal 

area associates with withdrawal behaviours. Given that alpha activity reflects reduced 

brain activity, heightened alpha levels on the left side suggest diminished activity and 

thus, potentially signify a lack of approach behaviour. Both Luijtelaar et al. (2010) and 

Golonka et al. (2019) came to the same conclusion regarding the absence of FAA 
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among those suffering from burnout. Thus, these findings may further support the idea 

that burnout should be considered a stand-alone syndrome (Brenninkmeijer et al., 

2001; Glass & McKnight, 1996).  

 

However, FAA’s suitability for depression diagnostic purposes remains questionable 

(van der Vinne et al., 2017) due to numerous conflicting findings in the literature, 

possibly stemming from the unknown influence of gender (Bruder et al., 2017). Some 

researchers have identified gender impacts on FAA (Jesulola et al., 2017), while 

others have not (Smith et al., 2018). Furthermore, anxiety can potentially disrupt FAA, 

posing challenges in diagnosing depression (Nusslock et al., 2018). FAA appears to 

serve as an effective biomarker for certain symptoms, such as dysphoria and lassitude 

(Nelson et al., 2018), and in distinguishing pure depression from depression in the 

context of bipolar disorder (Nusslock et al., 2015). Nevertheless, its limited diagnostic 

power due to susceptibility to outside factors, particularly anxiety, necessitates further 

exploration in future studies before considering it for diagnostic prediction. Therefore, 

considering the inconsistent literature on alpha power and FAA as diagnostic features 

of depression, it appears that theta activity may represent an important discriminator 

between depression and burnout. For instance, as mentioned in the previous section, 

burnout was associated with normal theta activity while depression is characterised by 

theta deviations.  

 

7.8 qEEG section conclusion  

Overall, with the addition of the present findings, it appears that there is a lack of 

consistency among research focused on the qEEG correlates of burnout for the alpha, 

beta, and delta bands. Therefore, it is currently impossible to draw definite conclusions 

about the direction and existence of specific brain wave abnormalities in the burnout 

population, which signals the need for further exploration to establish reliable 

neurobiological markers of burnout. Of note, key factors to be considered when 

attempting to compare research findings on the qEEG correlates of burnout were 

identified and discussed, including differences in experimental conditions and 

approach to data analysis, differences in burnout severity and conceptualisation, 

differences in gender distribution, and the overall general appropriateness of qEEG 

norms used in the current literature. It was thus evident that the samples among the 
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respective studies were not equivalent, and comparisons should be made with caution. 

Indeed, the pervasive issue related to the lack of an established and universally 

agreed-upon definition of burnout will continue to plague future studies aiming the 

explore the biological characteristics of burnout and restrict the ability to compare 

results. Biological investigations of burnout will inevitably be based on differing 

conceptualisations of the condition, which complicates the ability to draw reliable 

conclusions regarding its biological profile. This highlights the need for burnout 

researchers to commit to moving towards a unified definition of burnout. In this sense, 

biological investigations of the condition can be more valuable and effective in 

understanding the neurobiological profile of burnout and comparing its 

electrophysiological characteristics to that of depression. Therefore, although an 

argument can be made for theta activity as a possible discriminator between burnout 

and depression, the numerous complications linked to biological investigations of 

burnout suggest that it may be more appropriate to rely on the psychometric results 

(covering the full spectrum of burnout conceptualisations) that point to burnout and 

depression as representing a single underlying entity.  

 

7.9 Strengths of the study 

The exploration of academic burnout was an area in critical need of investigation as 

burnout currently represents a highly controversial concept but is nonetheless 

identified at considerably high levels among South African academic staff. This study 

was also the first to apply BAT-defined burnout in a psychometric investigation of 

academic burnout, thereby addressing a critical gap in the literature. Furthermore, the 

study was the first to examine how not only fatigue-related content overlap influences 

the strength of the burnout-depression relationship, but also how cognitive content 

overlap affects this relationship. This analytical approach permitted the assessment of 

previous suggestions stating that content overlap between measures of burnout and 

depression is likely the source of the strong relationship found between the two 

conditions (Maslach & Leiter, 2016). Finally, the study also attempted to address the 

considerable gap in the literature surrounding the qEEG correlates of burnout as only 

three previous studies on the topic were identified (Golonka et al., 2019; Luijtelaar et 

al., 2010; Tement et al., 2016).  
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All in all, it is the belief that the present findings assisted in the clarification of academic 

burnout, especially related to its biological characteristics and relationship with 

depression. By improving the overall understanding of the underlying nature of 

academic burnout, it is hoped that the current findings can be used to inform potentially 

effective interventions for addressing symptoms of the condition. However, when 

attempting to utilise the present findings in developing interventions for burnout, the 

key limitations of the study should be considered, which will be discussed in the next 

section.  

 

7.10 Study limitations 

Although the study had numerous strengths, it also had several major limitations. 

Firstly, the study used a convenience sampling strategy and participants thus 

consisted exclusively of academic staff from Wits. The survey component of the study 

could have been distributed to a wider sample of academic staff beyond Wits 

University. However, for feasibility and funding reasons, it was not possible to extend 

the reach of the qEEG component of the study to include a wider representation of 

academics across the country. Additionally, limiting the findings to one occupational 

group potentially threatens the external validity of the study as it relates to individuals 

with alternative occupations. That said, evidence of close associations between 

burnout and depression was also reported in previous studies based on a variety of 

occupational groups (Bianchi et al., 2015; Bianchi et al., 2021; Meier and Kim, 2022; 

Schonfeld et al., 2019a). For instance, in their systematic review and meta-analysis, 

Meier and Kim (2022) concluded by stating that the correlation found between 

measures of burnout and depression is indicative of a substantial overlap between the 

conditions. Importantly, the authors based their findings on educational employees, 

athletes, those working in the financial sector, mental health staff, nurses, probation 

officers, hospice workers, caregivers of dementia patients, and catholic clergy, 

amongst others. In addition, close associations between depression and burnout were 

also found among dentist (Ahola et al., 2014) and physician (Wurm et al., 2016) 

samples. We also note that, from a theoretical perspective, the patterns of burnout-

depression correlations are not anticipated to differ considerably according to specific 

occupational settings (Bianchi & Schonfeld, 2018). Evidence of diverging qEEG 

profiles as a function of occupational fields could also not be found in the literature.  
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However, another potential limitation of the study as it relates to demographic factors 

was that most participants identified as White, female, and English-speaking 

academics, which were not adequately representative of the entire Wits academic 

population. As such, generalisation is cautioned. The inclusion of mostly female 

academics was especially problematic, as it might be feared that the results do not 

apply to predominantly male samples. Females are known to be at greater risk for both 

burnout (Artz et al., 2022) and depression (APA, 2013), which could have artificially 

inflated the association between the two conditions. Nevertheless, it should also be 

recognised that evidence of similar strong correlations between burnout and 

depression among samples consisting of larger proportions of men was also reported 

(Brenninkmeyer et al., 2001; Halpern et al., 2012; Jansson-Fröjmark & Lindblom, 

2010; Trockel et al., 2018). However, the limitation of a predominantly female sample 

was also regarded as problematic in the context of qEEG findings. Previous research 

provided evidence of differential patterns of qEEG deviations occurring among men 

and women (Golonka et al., 2019; Tement et al., 2016). Future studies on the qEEG 

profile of burnout are therefore encouraged to view gender as an important moderating 

variable and should consider including an equal number of male and female 

participants. It is also however interesting to consider the sampling bias here and why 

this particular demographic group mostly responded to the invitation to participate in 

the study. The reasons behind the higher female participation in our study were 

explored in previous sections and included the possible influence of gender on 

behaviour in online environments, such as completing an online survey questionnaire 

(Smith, 2008). 

 

A further limitation of this study was the low response rate and subsequent small 

sample size, resulting in issues of generalisation. The sample size of 55 academic 

staff was smaller than what is generally recommended for survey studies (350 

participants) and correlational studies (70 participants; Cohen, 1992). These 

recommended sample sizes are estimates based on the number of participants 

required for statistical analysis to yield results that can be better generalised to the 

population from which the sample was selected (Creswell & Guetterman, 2019). The 

surveys were sent via the HR department and the low response rate suggests that 

alternative strategies should be considered when attempting to recruit academic staff. 

For example, study presentations and in-person study invitations at Faculty or 
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department meetings. Frequent reminders to complete the survey could also be 

considered.  

 

Of note, the low response rate and small sample size may also have led to an 

undercoverage bias (Bhandari, 2020) and/or a non-response bias (Stockemer et al., 

2019), potentially skewing our results. For example, in the context of the co-morbidity 

hypothesis (burnout and depression representing two highly co-morbid syndromes), if 

participants likely to suffer from both burnout and depression mostly responded to the 

survey, the results would be skewed in favour of a close relationship between the 

conditions. However, the lack of discriminative validity of burnout versus depression 

found in the present study is consistent with a vast number of previous studies based 

on substantially larger sample sizes (Bianchi et al., 2015; Bianchi et al., 2021; Meier 

and Kim, 2022; Schonfeld et al., 2019a). Skewed results in this case thus seem 

unlikely. Nevertheless, future studies investigating the relationship between 

depression and specifically BAT-defined burnout are still needed to be able to draw 

safer conclusions due to the small sample size of the present study. 

 

Furthermore, because of the small sample size, another key limitation of the study was 

the lack of inferential statistical tests that could have yielded more valuable 

information. For example, it would have been preferable to use a statistical test, such 

as a one-way ANOVA to explore whether there were any meaningful differences in 

burnout between the different levels of depression severity. In addition, it would also 

have been preferable to statistically compare the qEEG results of the burnout group 

with that of a local control group. However, due to the substantial limitation in the 

number of participants eligible for inclusion in the control group, a normative database 

was used instead. This normative database was provided by the qEEG-Pro software 

and derived from individuals residing in the Global North. Although evidence of 

variabilities in qEEG results according to geographical locations has never been 

investigated, it remains possible that the use of normative qEEG data from the global 

North in South African populations may have similar biases as found in 

neuropsychological testing (Laher & Cockcroft, 2019). Thus, since very little 

information exists, future studies are urged to make use of a local control group to 

counteract the need to use normative data. 
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A further study limitation is arguably related to the choice of research design, that is 

the use of only quantitative methods. Although a quantitative design was the most 

appropriate choice based on the study’s aims, in retrospect, considering the high level 

of burnout found among our sample, it would have been valuable to add qualitative 

open-ended questions to the survey. A mixed-methods design would therefore have 

allowed us to summarise and understand the factors influencing the high levels of 

burnout among Wits academic staff that could have inspired changed conditions. As 

such, future studies on this aspect are needed to gain an improved understanding of 

the unique contextual factors South African academics are facing.  

 

Moreover, it should also be considered that the degree of depressive symptomatology 

among the sample of academic staff members could have biased their responses on 

the MBI and BAT and inflated the correlation between the measures. However, our 

results, combined with prior research (e.g., Bianchi et al., 2014), seem to contradict 

this notion. If the level of depression influenced BAT and MBI responses, then it would 

be anticipated that the BDI would correlate similarly with the different dimensions of 

these measures. However, this was not observed. The BDI showed a stronger 

relationship with the emotional exhaustion subscale of the MBI compared to its 

relationship with depersonalisation and personal accomplishment. This occurred 

despite mixed scale items in the same instrument with the same response options, 

which were different from that of the BDI. A similar pattern emerged in the study by 

Bianchi et al. (2014), for example, using the MBI and PHQ-9 as a measure of 

depression.   

 

Furthermore, when looking at the symptomatic overlap of depression and burnout, it 

should be mentioned that the identification of depressed individuals relied on answers 

to questionnaire items, rendering the diagnoses provisional. Although the BDI is 

supported by strong psychometric properties and developed under DSM criteria, a 

structured clinical interview remains the favoured approach for depression diagnosis 

(Ingram & Siegle, 2009). Nevertheless, Bianchi et al. (2013) compared a group of 46 

participants identified as suffering from burnout to a group of 46 individuals 

professionally diagnosed with depression. The authors found no diagnostically 

significant difference between these two groups. Simply put, the results of this study 
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showed that individuals with burnout and those with depression reported equivalent 

symptoms of depression. 

 

Finally, it is worth mentioning our reservations regarding the BAT as a whole. 

Specifically, we found it perplexing that an average BAT score of 2.41 is categorised 

as indicating a high level of burnout, as such a score reflects burnout symptoms 

occurring between the frequencies of rarely and sometimes. We posit that a true 

indication of high burnout levels would entail symptoms experienced at least ‘often’. 

This raises concerns about the potential for an inflated identification of burnout within 

our sample. 

 

7.11 Recommendations for future practices and research directions 

The following sections contain recommendations that can be used to inform future 

research studies and practices within the field of occupational health.  

 

7.11.1 Practical recommendations 

In terms of electrophysiological findings, considering the large individual variabilities 

and inconsistent findings on the qEEG profile of burnout among academic staff, it is 

recommended that qEEG-based neurofeedback interventions be dependent on 

individual assessment instead of a common burnout profile. Regarding psychometric 

results, given the findings of the current study, and in view of the recent direction of 

research on the depression-burnout relationship (Bianchi et al., 2021; Meier & Kim, 

2022; Schonfeld et al., 2019a; Schonfeld & Bianchi, 2022), the prospect of a shift in 

our understanding of burnout as an element of depression can be anticipated and is 

our recommendation. In other words, we recommend that occupational health 

clinicians focus on occupational depressive syndromes instead of burnout to identify 

and treat suffering academics more effectively. 

 

This shift in the conceptualisation of burnout to occupational depression may ultimately 

be beneficial for several reasons. For example, various forms of depressive conditions 

have been extensively studied and are both diagnosable and treatable. In the event 

burnout signals a depressive syndrome emerging from the occupational context, 
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academics suffering from ‘burnout’ may be able to benefit from the collection of 

effective treatment interventions for depression (Schonfeld & Bianchi, 2016). Although 

studies focusing on burnout interventions do exist (Awa et al., 2010), the calibre and 

quantity of these studies do not match the standards set by clinical trials designed to 

assess the effectiveness of interventions for depression (Leiter & Maslach, 2014; 

Naghieh et al., 2015; Ruotsalainen et al., 2008). In the context of neurofeedback, as 

mentioned previously, this approach does not rely on specific diagnoses but rather on 

knowledge of the underlying neural correlates of the condition targeted. Thus, effective 

neurofeedback protocols for burnout can be developed regardless of whether it is 

considered a condition in its own right or rather a form of occupational depression. 

 

However, recommending a shift in occupational health research and practice from a 

focus on burnout to occupational depression might encounter certain criticisms. For 

example, depression is generally approached in a cause-neutral manner whereas the 

fundamental aim of developing the burnout phenomenon was to specifically 

understand work-related suffering (Kristensen et al., 2005; Leiter & Durup, 1994). 

Thus, we also caution that replacing burnout with occupational depression should not 

result in the over-individualisation of the problem by disconnecting academics from 

their occupational environment. Having said that, it should be recognised that 

depression originating from occupational distress is addressed by a newly developed 

measure of depression, the Occupational Depression Inventory (ODI; Bianchi & 

Schonfeld, 2020; Bianchi & Schonfeld, 2021; Bianchi & Schonfeld, 2022). The ODI is 

based on the DSM criteria for depression (APA, 2013) but also includes causal 

attributions to an individual’s occupation. Thus, it can be used to quantify the degree 

of job-related depressive symptoms and can also be used to produce a provisional 

diagnosis of depression.  

 

Taking into account structural and psychometric properties, the ODI is superior to 

burnout measures (Bianchi & Schonfeld, 2020; Bianchi & Schonfeld, 2021; Bianchi & 

Schonfeld, 2022). Additionally, Schonfeld and Bianchi (2022) reported that, according 

to the strong correlations between measures of burnout (MBI and CBI) and the ODI, it 

essentially measured the core symptoms of burnout while also capturing additional 

depressive symptoms not included in burnout measures, such as suicidality. On this 

note, considering the trend of research pointing to burnout as a depressive condition 
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(Ahola et al., 2014; Bianchi et al., 2020b; Rotenstein et al., 2020; Verkuilen et al., 2021; 

Wurm et al., 2016), the lack of reference to suicidality in burnout measures can be 

considered problematic. That is, clinicians and organisations attempting to identify 

burnout among academics may fail to recognise those with a serious risk of suicide, 

which may have devastating consequences (Center for Suicide Prevention, 2020; 

Schonfeld & Bianchi, 2022).  

 

Therefore, the ODI can be regarded as effective in capturing burnout researchers’ 

intention to evaluate work-related suffering while also overcoming the considerable 

issues associated with the burnout construct and its connected measures. For 

instance, as mentioned in the introductory chapter, burnout is not yet diagnostically 

defined. A variety of different definitions of the syndrome can be found in the literature 

with no consensus reached yet (Bianchi et al., 2019; Rotenstein et al., 2018). In 

contrast, the ODI is based on the widely employed DSM criteria for a diagnosis of 

depression. Therefore, with the use of the ODI, prevalence data relating to depression 

in different occupational environments can be obtained. The ODI is thus superior to 

burnout measures in this regard as the use of inconsistent burnout conceptualisations 

and measures prevents reliable prevalence estimations of this condition in different 

occupational settings (Bianchi et al., 2019; Schwenk & Gold, 2018). In turn, the lack 

of reliable prevalence data constitutes a significant issue for decision-makers and 

regulators requiring appropriate information to allocate often limited interventional 

resources (Bianchi et al., 2019; Rotenstein et al., 2018). In contrast, a focus on 

occupational depression provides clear and universal diagnostic criteria that can be 

used to identify work-related suffering among individuals or certain occupational 

settings where work-related suffering is highly prevalent. Information obtained in this 

way is needed to make authoritative health policy decisions (Bianchi et al., 2021).  

 

7.11.2 Recommendations for future research 

According to the results and limitations of our study, several recommendations for 

future studies emerged. Firstly, considering the high levels of burnout found in the 

present sample of Wits academic staff, qualitative studies specifically attempting to 

uncover the specific stressors contributing to work-related distress among South 

African academics may offer critical information on this topic. Secondly, concerning 
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the psychometric investigation of academic burnout, our findings in this area provided 

undeniable evidence of the high probability that burnout may be best understood as a 

depressive syndrome. However, considering the small sample size of the present 

study, future studies investigating the relationship between depression and BAT-

defined burnout are still needed to be able to draw safer conclusions about the 

conceptual generalisation of the burnout-depression relationship. Relatedly, 

categorical symptomatic comparisons, based on larger sample sizes, between 

depressed participants and those scoring above the recommended cut-off of four for 

BAT-defined burnout are needed.  

 

Thirdly, more studies on academic burnout from a biological perspective are needed 

as such studies are currently scarce (Koutsimani et al., 2019). Biological investigations 

of academic burnout are likely to contribute to the psychometric results that may offer 

additional clarification of the condition. In addition, when investigating the biological 

characteristics of academic burnout, it becomes vital to ensure comparable use of 

burnout conceptualisations. If burnout is to be continuously used to understand work-

related suffering, a call should be made to researchers to move towards a universally 

agreed-upon burnout definition.  

 

For example, as mentioned in the section on qEEG findings of burnout, different 

criteria applied to identify cases of burnout may have been one source of conflicted 

findings. Thus, considering the scarcity of studies investigating the qEEG profile of 

burnout, more research in this regard is needed to gain more reliable data with 

consistent burnout conceptualisations. Alternatively, it is also recommended that 

future studies focus on occupational depression among academics, as captured by 

the previously mentioned ODI, when attempting to generate knowledge about the 

qEEG profile of burnout. This may ultimately lead to more comparable studies and 

subsequently more effective advancement of electrophysiological knowledge on 

academic burnout (or occupational depression). Future studies on the qEEG 

correlates of burnout or occupational depression conducted in South Africa are also 

urged to compare findings to that of a South African age- and gender-matched control 

group rather than a normative database. As mentioned previously, it is currently 

unknown whether difficulties may arise in using normative data from the Global North 

for neuroimaging methods. Finally, future research studies are also recommended to 
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directly investigate patterns of theta activity between burnout and depressive groups, 

and the possible mechanisms underlying it, whilst recognising that different subtypes 

of depression may present with different neurobiological profiles.  

7.12 Chapter conclusion  

The present study adopted the most recently developed conceptualisation of burnout 

using a relatively understudied sample of academic staff to address the main aim of 

exploring academic burnout in South Africa with both qEEG and psychometric 

methods. Academic staff, in general, represent an understudied population in the 

burnout literature, with an additional strength of this study is its placement in the 

context of the Global South. From the psychometric perspective, the results of the 

study support the notion that the relationship between burnout and depression is highly 

complex and multifaceted. As this was a pilot study investigation with a small sample 

size, only tentative conclusions can be drawn. However, the similarities found among 

the symptomatic profiles of burnout and depression and the strong significant 

correlations between measures of both conditions suggest a large degree of symptom 

overlap. Here, it should be noted that the results of this study do not suggest that the 

two conditions are identical but rather that burnout, across its varied 

conceptualisations, only captures certain aspects of depression. The nature of the 

relationship between burnout and depression merits further investigation to tease out 

the nuances of the directionality of this relationship, the contextual factors involved, 

and the implications for any intervention for burnout. The results of this study also 

highlight the need for a more focused working definition of burnout. A focus on BAT-

defined burnout for future studies, as this is arguably the most comprehensive 

definition of burnout in the literature to date, may prove to be an effective approach.  

 

From an electrophysiological perspective, we also aimed to explore academic burnout 

in this regard as similar studies in the literature are severely lacking and inconsistent.  

Overall, with the addition of the present findings, it appears that there is a lack of 

consistency among research focused on the qEEG correlates of burnout for the alpha, 

beta, and delta bands. However, although no qEEG deviations were found on average 

among our sample, the fact that most participants presented with elevated beta and 

delta activity signifies the need for further exploration in this regard. As elevated beta 
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activity is commonly found among those experiencing extreme stress, it was reasoned 

that this finding among our group of academic staff scoring high on burnout was a 

sensible result. For the delta frequency, increased activity is commonly associated 

with cognitive and emotional difficulties, which are captured in the BAT as symptoms 

of burnout and, therefore, likely to play a role in burnout symptomology. Nevertheless, 

the scarce and inconsistent literature on the qEEG correlates of burnout highlights the 

need for similar future studies. However, we also mentioned that qEEG findings based 

on different conceptualisations of burnout, as well as the potential high commodity and 

symptom overlap with depression, will continue to hinder the ability to compare results 

and move this direction of research forward. Taken together, the results from this pilot 

study suggest that neurofeedback interventions for those presenting with burnout 

symptoms be based on individual assessment rather than a common, group-level, 

burnout profile. In addition, considering the numerous challenges linked to the 

construct of burnout together with the potential high comorbidity with depression, we 

believe that a focus on occupational depression, rather than burnout, will be more 

valuable in understanding work-related suffering among academics.  
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Appendix A: Demographic questionnaire 
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Appendix B: Burnout Assessment Tool 
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General version of the BAT 

Instruction 

The following statements are related to your day-to-day situation and how you 

experience that. Please state how often each statement applies to you.  

Scoring 

Never Rarely Sometimes Often Always 
1 2 3 4 5 

 

 Never Rarely Sometimes Often Always 
Exhaustion      

1. I feel mentally exhausted* ☐ ☐ ☐ ☐ ☐ 
2. Everything I do requires a great deal 

of effort 
☐ ☐ ☐ ☐ ☐ 

3. At the end of the day, I find it hard 
to recover my energy* 

☐ ☐ ☐ ☐ ☐ 

4. I feel physically exhausted* ☐ ☐ ☐ ☐ ☐ 
5. When I get up in the morning, I lack 

the energy to start a new day  
☐ ☐ ☐ ☐ ☐ 

6. I want to be active, but somehow I 
am unable to manage 

☐ ☐ ☐ ☐ ☐ 

7. When I exert myself, I quickly get 
tired  

☐ ☐ ☐ ☐ ☐ 

8. At the end of my day, I feel mentally 
exhausted and drained 

☐ ☐ ☐ ☐ ☐ 

Mental distance      
9. I struggle to find any enthusiasm for 

my work* 
☐ ☐ ☐ ☐ ☐ 

10. I feel a strong aversion towards my 
job* 

☐ ☐ ☐ ☐ ☐ 

11. I feel indifferent about my job ☐ ☐ ☐ ☐ ☐ 
12. I’m cynical about what my work 

means to others* 
☐ ☐ ☐ ☐ ☐ 

Cognitive impairment      
13. I have trouble staying focused* ☐ ☐ ☐ ☐ ☐ 
14. I struggle to think clearly ☐ ☐ ☐ ☐ ☐ 
15. I’m forgetful and distracted  ☐ ☐ ☐ ☐ ☐ 
16. I have trouble concentrating* ☐ ☐ ☐ ☐ ☐ 
17. I make mistakes because I have my 

mind on other things* 
☐ ☐ ☐ ☐ ☐ 
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Emotional impairment 
18. I feel unable to control my emotions*  ☐ ☐ ☐ ☐ ☐ 
19. I do not recognize myself in the way I 

react emotionally*  
☐ ☐ ☐ ☐ ☐ 

20. I become irritable when things don’t 
go my way  

☐ ☐ ☐ ☐ ☐ 

21. I get upset or sad without knowing 
why 

☐ ☐ ☐ ☐ ☐ 

22. I may overreact unintentionally*  ☐ ☐ ☐ ☐ ☐ 
Note: * Short version. 
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Appendix C: Maslach Burnout Inventory- Human Services Survey 

 
 
 
 
 
 

MBI - Human Services Survey - MBI-HSS: Copyright ©1981 Christina Maslach & Susan E. Jackson.   
All rights reserved in all media.  Published by Mind Garden, Inc., www.mindgarden.com 

 

MBI Human Services Survey 
 

 
How often: 
 

 
0 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 Never 
 

A few 
times  
a year  
or less 

 

Once a 
month  
or less 

 

A few 
times  

a month 
 

Once  
a week 

 

A few 
times  

a week 
 

Every day 
 

 
 

How often 
0-6 

 
Statements: 

 

1. _________ 
 

I feel emotionally drained from my work. 

2. _________ I feel used up at the end of the workday.  

3. _________ I feel fatigued when I get up in the morning and have to face another day on the job. 

4. _________ I can easily understand how my recipients feel about things.  

5. _________ I feel I treat some recipients as if they were impersonal objects.  

6. _________ Working with people all day is really a strain for me.  

7. _________ I deal very effectively with the problems of my recipients.  

8. _________ I feel burned out from my work.  

9. _________ I feel I'm positively influencing other people's lives through my work.  

10. _________ I've become more callous toward people since I took this job.  

11. _________ I worry that this job is hardening me emotionally.  

12. _________ I feel very energetic.  

13. _________ I feel frustrated by my job.  

14. _________ I feel I'm working too hard on my job.  

15. _________ I don't really care what happens to some recipients.  

16. _________ Working with people directly puts too much stress on me.  

17. _________ I can easily create a relaxed atmosphere with my recipients.  

18. _________ I feel exhilarated after working closely with my recipients.  

19. _________ I have accomplished many worthwhile things in this job.  

20. _________ I feel like I'm at the end of my rope.  

21. _________ In my work, I deal with emotional problems very calmly.  

22. _________ I feel recipients blame me for some of their problems.  

 
(Administrative use only) 

EE Total score: ________ DP Total score: ________   PA Total score: ________  
 

EE Average score: ______  DP Average score: ______   PA Average score: ______  

For use by  Johanna Beukes only. Received from Mind Garden, Inc. on June 9, 2023
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Appendix D: Beck Depression Inventory- Second Edition 

 

 

BDI - II 
 

Instructions: This questionnaire consists of 21 groups of statements. Please read each 
group of statements carefully. And then pick out the one statement in each group that 
best describes the way you have been feeling during the past two weeks, including 
today. Circle the number beside the statement you have picked. If several statements in 
the group seem to apply equally well, circle the highest number for that group. Be sure 
that you do not choose more than one statement for any group, including Item 16 
(Changes in Sleeping Pattern) or Item 18 (Changes in Appetite).  

 
 
 
1. Sadness  

0. I do not feel sad.  
1. I feel sad much of the time.  
2. I am sad all the time.  
3. I am so sad or unhappy that I can't stand it.  
 

2. Pessimism  
0. I am not discouraged about my future.  
1. I feel more discouraged about my future than I used to. 
2. I do not expect things to work out for me.  
3. I feel my future is hopeless and will only get worse.  
 

3. Past Failure  
0. I do not feel like a failure.  
1. I have failed more than I should have.  
2. As I look back, I see a lot of failures.  
3. I feel I am a total failure as a person.  
 
 
 
 

 
4. Loss of Pleasure  

0. I get as much pleasure as I ever did from the things I 
enjoy.  

1. I don't enjoy things as much as I used to.  
2. I get very little pleasure from the things I used to enjoy.  
3. I can't get any pleasure from the things I used to enjoy.  
 

5. Guilty Feelings  
0. I don't feel particularly guilty.  
1. I feel guilty over many things I have done or should 
       have done.  
2. I feel quite guilty most of the time.  
3. I feel guilty all of the time.  
 

6. Punishment Feelings  
0. I don't feel I am being punished.  
1. I feel I may be punished.  
2. I expect to be punished.  
3. I feel I am being punished.  

 
7. Self-Dislike  

0. I feel the same about myself as ever.  
1. I have lost confidence in myself.  
2. I am disappointed in myself.  
3. I dislike myself.  

 
 
 
 

 
8. Self-Criticalness  

0. I don't criticize or blame myself more than usual.  
1. I am more critical of myself than I used to be.  
2. I criticize myself for all of my faults.  
3. I blame myself for everything bad that happens.  
 
 

9. Suicidal Thoughts or Wishes  
0. I don't have any thoughts of killing myself.  
1. I have thoughts of killing myself, but I would not 

carry them out.  
2. I would like to kill myself.  
3. I would kill myself if I had the chance.  

 
 
10. Crying  

0. I don't cry anymore than I used to.  
1. I cry more than I used to.  
2. I cry over every little thing.  
3. I feel like crying, but I can't.  
 
 

11. Agitation  
0. I am no more restless or wound up than usual.  
1.     I feel more restless or wound up than usual.  
2. I am so restless or agitated, it's hard to stay still. 
3. I am so restless or agitated that I have to keep  

moving or doing something.  
 
 

 
12. Loss of Interest  

0. I have not lost interest in other people or 
activities.  

1. I am less interested in other people or things 
than before.  

2. I have lost most of my interest in other people or 
things.  

3. It's hard to get interested in anything.  
 

13. Indecisiveness  
0. I make decisions about as well as ever.  
1. I find it more difficult to make decisions than 

usual.  
2. I have much greater difficulty in making 

decisions than I used to.  
3. I have trouble making any decisions.  

 
14. Worthlessness  

0. I do not feel I am worthless. 
1. I don't consider myself as worthwhile and useful 

as I used to.  
2. I feel more worthless as compared to others.  
3. I feel utterly worthless. 

 
15. Loss of Energy  

0. I have as much energy as ever.  
1. I have less energy than I used to have.  
2. I don't have enough energy to do very much.  
3. I don't have enough energy to do anything.  
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16. Changes in Sleeping Pattern  
0. I have not experienced any change in my sleeping.  
1a I sleep somewhat more than usual. 
1b I sleep somewhat less than usual.  
2a I sleep a lot more than usual.  
2b I sleep a lot less than usual.  
3a I sleep most of the day.  
3b I wake up 1-2 hours early and can't get back to 

sleep.  
 

  
17. Irritability  

0. I am not more irritable than usual.  
1. I am more irritable than usual.  
2. I am much more irritable than usual.  
3. I am irritable all the time.  
 

 
18. Changes in Appetite  

0. I have not experienced any change in my 
appetite.  

1a  My appetite is somewhat less than usual.  
1b  My appetite is somewhat greater than usual.  
2a  My appetite is much less than before.  
2b  My appetite is much greater than usual.  
3a   I have no appetite at all. 
3b  I crave food all the time.  

 
 
 

19. Concentration Difficulty  
0. I can concentrate as well as ever.  
1. I can't concentrate as well as usual.  
2. It's hard to keep my mind on anything for 

very long.  
3. I find I can't concentrate on anything.  

 
 

20. Tiredness or Fatigue  
0. I am no more tired or fatigued than usual.  
1. I get more tired or fatigued more easily than usual.  
2. I am too tired or fatigued to do a lot of the things I        
      used to do.  
3. I am too tired or fatigued to do most of the  
      things I used to do.  

 
 

21. Loss of Interest in Sex  
0. I have not noticed any recent change in my    
      interest  in sex.  
1. I am less interested in sex than I used to be.  
2. I am much less interested in sex now.  
3. I have lost interest in sex completely.  

 
 

Total Score:  _______ 
  
THE PSYCHOLOGICAL CORPORATION 
Harcourt Brace & Company  
Copyright  1996, by Aaron T. Beck. All rights reserved. 

 



 178 

Appendix E: Information sheet and informed consent 
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Appendix F: Guidelines for interpretation of the magnitude of effect sizes  

Strength Pearson Kendall 
Negligible 0.0 - 0.09 0.0-0.05 
Weak 0.1 - 0.39 0.06-0.25 
Moderate 0.4 - 0.69 0.26-0.48 
Strong 0.7 - 0.89 0.49-0.70 
Very strong 0.9 - 1.0 0.71-1.0 
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Appendix G: Ethics clearance certificate 
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Appendix H: Ethics training certificate 
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Appendix I: Parametric assumptions testing 

 

 
 

 

Only a partial list of cases with the value 33.00 are 
shown in the table of upper extremes.

a. 

Only a partial list of cases with the value 18.00 are 
shown in the table of lower extremes.

b. 

Only a partial list of cases with the value 18.00 are 
shown in the table of upper extremes.

c. 

Only a partial list of cases with the value 7.00 are 
shown in the table of lower extremes.

d. 

Only a partial list of cases with the value 9.00 are 
shown in the table of lower extremes.

e. 

Only a partial list of cases with the value 19.00 are 
shown in the table of upper extremes.

f. 

Only a partial list of cases with the value 12.00 are 
shown in the table of upper extremes.

g. 

Only a partial list of cases with the value 1.00 are 
shown in the table of lower extremes.

h. 

Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

BAT

BAT E

BAT M

BAT EM

BAT C

MBI

MBI EE

MBI DP

MBI PA

BDI

.080 43 .200* .982 43 .727

.106 43 .200* .972 43 .367

.098 43 .200* .964 43 .189

.130 43 .066 .969 43 .304

.095 43 .200* .984 43 .799

.059 43 .200* .992 43 .992

.068 43 .200* .986 43 .855

.103 43 .200* .924 43 .007

.091 43 .200* .971 43 .330

.110 43 .200* .939 43 .024

This is a lower bound of the true significance.*. 

Lilliefors Significance Correctiona. 
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BAT Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

     1.00 Extremes    (=<23)
     6.00        4 .  114579
     6.00        5 .  022699
    13.00        6 .  0011246777999
     9.00        7 .  112335678
     7.00        8 .  2235566
     1.00        9 .  8

 Stem width:     10.00
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BAT E Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

     1.00 Extremes    (=<8)
     1.00        1 .  4
     5.00        1 .  67888
    10.00        2 .  0001333344
    11.00        2 .  56667788999
    13.00        3 .  0000111123334
     2.00        3 .  68

 Stem width:     10.00
 Each leaf:        1 case(s)
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BAT M Stem-and-Leaf Plot

 Frequency    Stem &  Leaf

      .00        0 .
    13.00        0 .  5567778889999
    15.00        1 .  001222222233444
    12.00        1 .  555666778889
     3.00        2 .  000

 Stem width:     10.00
 Each leaf:        1 case(s)
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 Stem width:     10.00
 Each leaf:        1 case(s)
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Scatter Plot of MBI by BDI

Regression

Variables Entered/Removeda

Model

Variables 
Entered

Variables 
Removed Method

1 BDIb . Enter

Dependent Variable: BATa. 

All requested variables entered.b. 

Model Summaryb

Model R R Square
Adjusted R 

Square
Std. Error of the 

Estimate

1 .762a .581 .571 9.81646

Predictors: (Constant), BDIa. 

Dependent Variable: BATb. 

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression

Residual

Total

5619.759 1 5619.759 58.319 <.001b

4047.241 42 96.363

9667.000 43

Dependent Variable: BATa. 

Predictors: (Constant), BDIb. 

Page 28



 191 

 
 

 

 

 

BDI

50.0040.0030.0020.0010.00.00

M
B

I

120.00

100.00

80.00

60.00

40.00

20.00

.00

Scatter Plot of MBI by BDI

Regression

Variables Entered/Removeda

Model

Variables 
Entered

Variables 
Removed Method

1 BDIb . Enter

Dependent Variable: BATa. 

All requested variables entered.b. 

Model Summaryb

Model R R Square
Adjusted R 

Square
Std. Error of the 

Estimate

1 .762a .581 .571 9.81646

Predictors: (Constant), BDIa. 

Dependent Variable: BATb. 

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression

Residual

Total

5619.759 1 5619.759 58.319 <.001b

4047.241 42 96.363

9667.000 43

Dependent Variable: BATa. 

Predictors: (Constant), BDIb. 
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Coefficientsa

Model

Unstandardized Coefficients
Standardized 
Coefficients

t Sig.B Std. Error Beta

1 (Constant)

BDI

48.836 2.637 18.522 <.001

1.106 .145 .762 7.637 <.001

Dependent Variable: BATa. 

Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value

Residual

Std. Predicted Value

Std. Residual

48.8357 98.6023 65.5000 11.43206 44

-25.83572 19.57540 .00000 9.70164 44

-1.458 2.896 .000 1.000 44

-2.632 1.994 .000 .988 44

Dependent Variable: BATa. 
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Variables Entered/Removeda

Model

Variables 
Entered

Variables 
Removed Method

1 BDIb . Enter

Dependent Variable: MBIa. 

All requested variables entered.b. 

Model Summaryb

Model R R Square
Adjusted R 

Square
Std. Error of the 

Estimate

1 .716a .512 .500 16.06061

Predictors: (Constant), BDIa. 

Dependent Variable: MBIb. 

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression

Residual

Total

11103.396 1 11103.396 43.046 <.001b

10575.673 41 257.943

21679.070 42

Dependent Variable: MBIa. 

Predictors: (Constant), BDIb. 

Coefficientsa

Model

Unstandardized Coefficients
Standardized 
Coefficients

t Sig.B Std. Error Beta

1 (Constant)

BDI

27.743 4.347 6.383 <.001

1.556 .237 .716 6.561 <.001

Dependent Variable: MBIa. 

Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value

Residual

Std. Predicted Value

Std. Residual

27.7430 97.7696 51.3023 16.25935 43

-36.43271 32.91481 .00000 15.86826 43

-1.449 2.858 .000 1.000 43

-2.268 2.049 .000 .988 43

Dependent Variable: MBIa. 
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Appendix J: Pearson’s correlational analysis of BAT, MBI, and BDI scores 

 BAT E BAT 
M 

BAT 
EM 

BAT 
C 

MBI MBI 
EE 

MBI 
DP 

MBI 
PA 

BDI BDI 
A1 

BDI 
A2 

BAT .91** 

(.85, 
.95) 

.87** 

(.79, 
.93) 

.73** 

(.56, 
.83) 

.82** 

(.69, 
.89) 

.83** 

(.71, 
.89) 

.81** 

(.69, 
.89) 

.57** 

(.35, 
.74) 

-.62** 

(-.77, -
.41) 

.76** 

(.60, 
.86) 

.73** 

(.55, 
.84) 

.72** 

(.53, 
.83) 

BAT E 1.00 .69** 

(.52, 
.81) 

.55** 

(.32, 
.71) 

.68** 

(.49, 
.80) 

.74** 

(.58, 
.85) 

.78** 

(.64, 
.87)  

.46** 

(.20, 
.66) 

-.53** 

(-.71, -
.29) 

.70** 

(.51, 
.83) 

.65** 

(.45, 
.79) 

.64** 

(.43, 
.79) 

BAT 
M 

 1.00 .57** 

(.36,.7
3) 

.66** 

(.47,.7
9) 

.84** 

(.72,.9
1) 

.76** 

(.61,.8
6) 

.68** 

(.49,.8
1) 

-.63** 

(-.78, -
.43) 

.68** 

(.47,.8
1) 

.67** 

(.47,.8
1) 

.67** 

(.46,.8
0) 

BAT 
EM 

  1.00 .42** 

(.16, 
.62) 

.57** 

(.34, 
.74) 

.51** 

(.27, 
.69) 

.37** 

(.10, 
.59) 

-.53** 

(-.71, -
.29) 

.53** 

(.27, 
.71) 

.53** 

(.28, 
.71) 

.54** 

(.29, 
.72) 

BAT 
C 

   1.00 .54** 

(.29, 
.71) 

.56** 

(.32, 
.73) 

.39** 

(.12, 
.60) 

-.37** 

(-.59, -
.09) 

.60** 

(.37, 
.76) 

.56** 

(.31, 
.73) 

.52** 

(.27, 
.71) 

MBI     1.00 .94** 

(.89, 
.97) 

.78** 

(.64, 
.87) 

-.78** 

(-.87, -
.64) 

.72** 

(.53, 
.84) 

.71** 

(.53, 
.84) 

.72** 

(.53, 
.84) 

MBI 
EE 

     1.00 .71** 

(.54, 
.83) 

-.57** 

(-.74, -
.34) 

.68** 

(.47, 
.81) 

.66** 

(.46, 
.80) 

.66** 

(.45, 
.79) 

MBI 
DP 

      1.00 -.38**(- 
.60, -
.11) 

.53** 

(.28, 
.72) 

.54** 

(.29, 
.72) 

.55** 

(.31, 
.73) 

MBI 
PA 

       1.00 -.58** 

(-.75, -
.33) 

-.57** 

(-.74, -
.32) 

-.57** 

(-.74, -
.33) 

BDI         1.00 .99** 

(.99, 
.99) 

.99** 

(.99, 
.99) 

BDI 
A1 

         1.00 .99** 

(.99, 
.99) 

 

**. Correlation is significant at the 0.01 level (2-tailed). 

✓ 95% CIs reported in brackets 

BDI A1 (BDI Adjusted 1): BDI variable where fatigue and energy-related items were excluded. 

BDI A2 (BDI Adjusted 2): BDI variable the cognitive-related item was excluded. 

E: Exhaustion; M: Mental distance; C: Cognitive impairment; EM: Emotional impairment; EE: Emotional 

exhaustion; DP: Depersonalisation; PA: Personal accomplishment. 

 
 
 
 
 
 
 


