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Chapter 1: Study Contextualisation 

In the first chapter, the study’s main topic of burnout will be introduced in relation to 

neurofeedback training. Thereafter, the study’s rationale and main aims will be presented.  

Finally, the study’s research problem and research question will be posed. 

1.1 Introduction 

Stress significantly impacts health, well-being, and behaviour (Epel et al., 2018; 

Schneiderman et al., 2005). Stress involves the activation of specialised functions of the 

nervous system to produce specific neurobehavioural responses (such as the “fight-flight-

freeze” system) to respond and adapt to physically and psychologically demanding situations 

(Donahue, 2020; McEwen, 2017; Salleh, 2008). In the modern industrialised age, rapid 

social, economic, and cultural changes have increased the psychological pressures that 

people face (Schaufeli et al., 2009). For instance, one of the most pressing demands in 

today’s world includes the need to obtain and sustain fiscal resources (such as money, job 

security and status) to survive (Hobfoll, 1998; Lucassen et al., 2013). One of the ways that 

people secure these resources is through paid employment (also known as work) (James, 

2018). Work is deeply ingrained in certain social values and cultural beliefs (James, 2018) 

and remains a central priority in many people’s lives (Giattino et al., 2020). Thus, it is 

understandable that work-related stress remains one of the biggest sources of stress in 

present times (Nakao, 2010; Tennant, 2001).  

One work-related stress condition that has presented a major risk to a variety of 

different professions is burnout (Maslach & Leiter, 2016). However, burnout is not a formal 

diagnosis that is captured in the Diagnostic Statistical Manual of Mental Disorders (DSM-5) 

(Kakiashvili et al., 2013). Although hotly debated, it is considered a condition that overlaps 

with other syndromes and disorders such as stress, depression, and anxiety (Bianchi et al., 

2015: Koutsimani et al., 2019; Golonka al., 2019). Due to its ambiguous definition, 

interventions tailored specifically for burnout have not been implemented (Kakiashvili et al., 

2013). While it may be advisable to consider the common pharmacological and 
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psychotherapeutic methods typically used in treating stress, depression and anxiety (First, 

2022; Leichsenring et al., 2022) when implementing an intervention for burnout, it may also 

be worthwhile to explore other alternative interventions to ensure that burnout is addressed 

as adequately and holistically as possible (Tabish et al., 2008). One such alternative and 

non-invasive intervention is neurofeedback training (also known as Electroencephalogram 

(EEG) biofeedback or Neurotherapy). Although the efficacy of neurofeedback training is still 

under question (Kuznetsova et al., 2022), some studies have argued that it may be able to 

modulate patterns of psychological stress into more positive ones (Hammond, 2011; Theiler, 

2015) and could improve depressive symptoms and decrease anxiety (Cheon et al., 2015). 

However, the use of neurofeedback training as a viable option for the management of 

burnout merits further investigation.  

1.2 Rationale and Research Aims 

Burnout is a condition that is not recognised as a disorder in the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5-TR) and no specific treatment or intervention 

method is assigned to managing it (Kakiashvili et al., 2013). Although this is the case, 

research has shown that burnout has serious implications for health and well-being and 

affects many different people in different spheres (Abramson, 2022; Amanullah & Shankar, 

2020; Maslach & Leiter, 2016). Thus, it is of critical importance to study burnout and 

determine ways of addressing it. However, there is major ambiguity concerning the condition 

of burnout, as there is no formalised diagnostic criteria to support a particular intervention 

method (Bianchi, 2017). Relatedly, there is uncertainty regarding the effectiveness and 

practice of neurofeedback training as an intervention (Orndorff -Plunkett et al., 2017). 

Therefore, it is uncertain whether neurofeedback could potentially be applied in the 

management of burnout. One way to address these uncertainties would be to examine the 

existing literature for consensus on neurofeedback’s applications in the burnout context. 

Therefore, a systematic review is needed to summarise, confirm, and contrast the existing 

evidence (Munn et al., 2018). By doing so, this may help synthesise the information on these 
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topics, provide some clarification into the efficacy and practice of neurofeedback and 

potentially provide some valuable insight in this area to serve as a benchmark for further 

research (Sataloff et al., 2021). Therefore, the main aim of this study is to systematically 

examine the neurofeedback training intervention in the management of burnout by 

employing a systematic literature review in this area.  

While the main study aim is focused on the overall efficacy of neurofeedback training 

in the context of burnout, the secondary aim of this study is to examine how neurofeedback 

training and burnout studies are structured and executed by evaluating the various 

methodological, procedural, and practical choices made in the research process. Thus, the 

study also aims to determine what study information is depicted (such as the country of 

publication, year of publication, study design, the use of control groups and specification of 

control conditions), the various measures used to measure burnout (such as the types of 

instruments used as well as pre- and post- measures), what sample information is depicted 

(such as sample size, age group , ethnicity, occupation, gender and any inclusion or 

exclusion criteria for the participants), neurofeedback intervention characteristics (such as 

where the intervention took place, intervention duration, session length, number of sessions, 

training targets, whether the intervention was conducted by itself, in combination with or in 

comparison to other interventions and how this was accomplished), overall study results 

(such as whether the neurofeedback intervention showed significant or non-significant 

improvements in burnout characteristics), any specified study limitations (such as in 

measurement tools, intervention structure, study design, instruments or sample limitations) 

and the methodological quality of the studies utilised.  

By systematically reviewing these procedures, we can determine the standards by 

which this intervention is implemented, the populations that have been utilised in burnout 

studies and how applicable and appropriate the neurofeedback intervention is in the burnout 

context. This will allow us to determine not only the long-term and short-term efficacy of 

neurofeedback but also allow us to highlight and address any potential gaps and 

uncertainties in neurofeedback training research designs. This will help to improve future 
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practice in this field and allow us to determine if neurofeedback training is an effective 

intervention. In doing so, we can determine the answer to whether neurofeedback training 

can be utilised as an intervention in the management of burnout.  

1.3 Research Problem and Research Questions 

Chronic work-related stress (an indicator associated with burnout) is being 

recognised as a significant occupational hazard across professions (Abramson, 2022; 

Maslach & Leiter, 2016) and a major contributor to the development of psychological 

disorders and the global burden of disease (Amanullah & Shankar, 2020; Atroszko et al., 

2020; Seaward, 2018). The magnitude of this issue is evident as burnout has been recently 

added an as ‘occupational phenomenon’ in the International Classification of Diseases (ICD-

11) (Atroszko et al., 2020; World Health Organisation [WHO], 2019). This highlights burnout 

not only as a specific workplace issue with implications for individuals but also as a larger 

social dilemma with implications for global health and well-being (Schaufeli et al., 2009; 

Tennant, 2001). Although burnout has been identified as a global phenomenon and its 

management has been recognised as important (Moustaka & Constantinidis, 2010; 

Schaufeli et al., 2009), there is no universal and empirically accepted definition of burnout 

(De Hert, 2020; Hillert et al., 2020). Consequently, the way burnout is conceptualised differs 

greatly between countries (Schaufeli et al., 2009) and has resulted in vague and subjective 

criteria used to define and guide management (De Hert, 2020; Rama-Maceiras et al., 2015). 

Although standardised diagnostic measures used to manage burnout and other mental 

health disorders such as the Maslach Burnout Inventory (MBI), Assessment of Quality of Life 

(AQoL) instrument, Primary Care Evaluation of Mental Disorders Patient Health 

Questionnaire, and Burnout Assessment Tool (BAT) have been developed and are widely 

accepted as scientifically valid (Anakwenze, 2022; Hawthorne et al., 1999; Williamson et al., 

2018), the lack of objective diagnostic criteria and sanctioned intervention strategies makes 

the selection of holistic measures and specialised intervention strategies very difficult (De 

Hert, 2020; Kumar, 2015).  
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Despite these challenges, there is a growing number of interventions that may be 

used to deal with burnout (Williams et al., 2015). Burnout shares characteristics with other 

clinical conditions and disorders (Golonka al., 2019; Lacovides et al., 2002) and so the use 

of Evidence-Based Medicine practices (EBM) that apply and integrate quantifiable scientific 

principles, clinical expertise, and patient values may be the most logical intervention option 

(Tabish et al., 2008; Masic et al., 2008). However, due to burnout’s complexity and 

ambiguity, causal explanations for it have not been resolved by EBM (Engebretsen, 2018) 

and this could limit its applicability to burnout (Sheridan & Julien, 2016).  

Therefore, the consideration of complementary and alternative healthcare and 

medical practices (CAM) (Tabish et al., 2008) may be worthwhile in this context. One 

alternative intervention that has shown potential efficacy in the treatment of several 

conditions such as attention deficit hyperactivity disorder (ADHD), anxiety, depression, 

epilepsy, and autistic spectrum disorders is neurofeedback training (Marzbani et al., 2016). 

Consequently, neurofeedback training may present an additional treatment alternative for 

many conditions (Hammond, 2011). However, there seems to be a lack of unanimity in 

control criteria for neurofeedback studies, meaning that major ambiguity exists in the design 

and interpretation of protocols used in current neurofeedback research (Sorger et al., 2019). 

This has resulted in uncertainty regarding neurofeedback’s effectiveness and efficacy (Niv, 

2013). So ultimately, it is unclear whether neurofeedback training could be a possible 

intervention for burnout. Therefore, the main research questions (RQ) guiding this study are:  

RQ1: How effective is neurofeedback training as an intervention in the management 

of burnout? 

RQ2: What study design information, methods and intervention protocols are used in 

neurofeedback training and burnout studies?  

RQ3:  How are burnout outcomes characterised and measured in neurofeedback 

training studies?   

RQ4: What types of burnout populations and sample characteristics are utilised in 

neurofeedback training studies?  
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Chapter 2: Literature Review 

In this second chapter, a literature review will be presented that focuses on the main research 

topic of burnout and neurofeedback training. Initially, general mental health disorders will be 

introduced and then narrowed down to focus specifically on stress and anxiety. Subsequently, 

the stress and anxiety-related condition of burnout will be identified and discussed. After this, 

anxiety and stress will be contextualised in terms of their classifications as disorders and then 

their recommended treatments will be discussed. After this, alternative treatment methods will 

be briefly identified and then specifically focused on the fundamentals of neurofeedback 

training as an alternative intervention. Lastly, the debates, challenges and solutions of the 

neurofeedback intervention will be discussed.   

2.1. Mental Health Disorders  

Mental health disorders affect a considerable portion of the global population (Rehm 

& Shield, 2019) and are a major contributor to economic and social burden (Barlow et al., 

2017; Jorm et al., 2017). In particular, anxiety and stress disorders are some of the most 

prevalent mental health disorder categories globally (Duval et al., 2015; Katzman et al., 

2014; Remes et al., 2016; Stein et al., 2022). A recent study that was conducted during the 

Corona Virus disease (COVID-19) pandemic found that the global prevalence estimate for 

psychological distress was 50.0%, 36.5% for stress, 26.9% for anxiety and 24.1% for post-

traumatic stress symptoms (Nochaiwong et al., 2021). Although these high estimates might 

be attributed solely to the pandemic, another study that compared anxiety and depression 

symptoms before and during the pandemic found that mental health was either unchanged 

or only minimally worsened by it (Sun et al., 2023). Thus, these high prevalence rates 

highlight stress disorders as a pervasive issue that has a severe impact not only on 

individuals and their well-being (Theiler, 2015) but also on global healthcare systems and the 

economy to manage them (Manchia et al., 2021). Consequently, it is of global socio-

economic importance to identify and define these conditions, reduce negative symptoms, 

and improve well-being through interventions (Theiler, 2015; Remes et al., 2016).  
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Despite the acknowledgement that it is important to address these mental health 

issues, limited attention and resources are used to manage them, resulting in a significant 

mental health gap that exists globally (Bolton, 2014). Some of the most common contributors 

to this gap include a lack of access to necessary services, shortages in health care 

specialists and resources, an absence of effective mental health research, lack of necessary 

policy implementation and socio-cultural stigma associated with mental health conditions 

(Wainberg et al., 2017). These factors are particularly evident in low-to-middle-income 

countries where the prevalence of mental health disorders is much higher and access to 

mental health facilities and resources is much lower than in wealthier-income countries 

(Rathod et al., 2017; Sashidharan et al., 2016). Although global organisations such as World 

Health Organisation (WHO) have attempted to scale up mental health care services in these 

countries by introducing programmes such as The WHO Mental Health Gap Action 

Programme (WHO, 2024), there has been little global acknowledgement regarding how 

diverse cultural and religious beliefs about mental illness and receiving care may complicate 

and impede access to mental health care and the outcomes associated with it (Rathod et al., 

2017). For instance, some cultures may believe that displaying characteristics associated 

with mental illness is a spiritual calling that must be nurtured and celebrated while others 

may believe that it is a sign of evil and the individual must be ostracised from society (Barlow 

et al., 2017; Caplan, 2019). Some of these stigmatising beliefs are even evident in countries 

where typical Westernised mental health practices are normalised, where people are viewed 

as “crazy” or “weak-minded” for having certain mental health conditions (Barlow et al., 2017). 

Therefore, not only can certain belief systems about mental health make it difficult to 

diagnose disorders and create and implement holistic interventions, but it can also make it 

difficult to determine which mental states should be medicalised and endorsed by industries 

and governments (Heinmann & Heinmann, 2017). Although some of these mental states 

(such as stress and anxiety) are becoming more prevalent and visible as debilitating 

disorders, some categories of these disorders are seen as merely “modern epidemics” or as 

non-scholarly “pop psychology” problems and are not viewed as important to address 
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(Maslach, 2004; Weber & Jaekel-Reinhard, 2000). Thus, it is important to have a full 

understanding of stress and anxiety and how debilitating these conditions can be to mental 

health and wellbeing.  

2.2 Stress and Anxiety 

Stress is defined as the bodies’ physiological survival mechanism that allows 

adaptation to perceived or imagined pressures, challenges, and threats in the environment 

(Seaward, 2018; Siegrist, 2016). These perceived threats are managed by the activation of 

nervous system, endocrine system and immune system mechanisms that prepare the body 

for activity (Chu et al., 2023). Neurobehavioural responses such as the ‘fight-flight-freeze’ 

response are triggered by these systems to adapt immediately to these potential threats 

(Donahue, 2020; McCorry, 2007). Therefore, exposure to acute stress may be seen as 

positive as it strengthens biological mechanisms to cope with challenging situations (Salleh, 

2008). However, exposure to chronic stress that involves continuous activation of these 

systems can become detrimental to physiology and cause and exacerbate physical and 

mental health problems (Chu et al., 2023; Seaward, 2018; Siegrist, 2016).  

This acute and chronic stress response shares behavioural and neurological 

foundations with anxiety (Daviu et al., 2019). The main difference is that stress is the body’s 

ingrained physiological adaption mechanism to immediate challenges (Daviu et al., 2019; 

Seaward, 2018), while anxiety is defined as an unpleasant emotional state characterised by 

persistent and excessive worry in anticipation of future threats (Sarason et al., 1990; 

Newman et al., 2017). Thus, anxiety can be understood as a psychological and physiological 

signal that is initiated by the stress response (Robinson, 1990). As with stress, anxiety is 

also associated with debilitating psychological and psychosomatic symptoms as well as 

severe behavioural consequences (Spielberger, 1971). 

Although chronic stress is seen as detrimental to health, and stress and anxiety 

conditions are recognised as a global problem, the treatment of these conditions and other 

mental health disorders are currently limited by definitions and classifications from the 



18 
 

updated Diagnostic Statistical Manual of Disorders, Fifth Edition, Text Revised (DSM-5-TR) 

(American Psychiatric Association [APA], 2016; Barlow et al., 2017). The DSM-5-TR 

determines how disorders are understood and experienced, what disorders are considered 

legitimate and what treatments are considered appropriate (Bredström, 2019; Horwitz, 

2021). Thus, stress and other anxiety issues are only considered to be disorders if they 

adhere to the DSM-5-TR’s criteria of “clinically significant disturbance[s] in an individual’s 

cognition, emotional regulation, or behaviour” (World Health Organisation [WHO], 2023, 

para.12). The DSM-5-TR does currently recognise some stress conditions as disorders and 

clusters them under Trauma and Stressor related disorders and includes disorders such as 

Reactive Attachment Disorder, Acute Stress disorder, Adjustment disorder, Disinhibited 

Social Engagement Disorder, Posttraumatic Stress Syndrome, and other specified and 

unspecified trauma and stressor-related disorders (Friedman et al., 2011). Relatedly, some 

anxiety conditions are recognised and clustered under Anxiety Disorders and include 

disorders such as Separation Anxiety Disorder, Panic Disorder, Social Anxiety Disorder and 

other specified and unspecified anxiety disorders (APA, 2016). However, the DSM-5-TR 

does not include and conceptualise all stress and anxiety disorders and conditions. This 

means that there may be a limited understanding of the scope, impact, and appropriate 

interventions of non-manualised conditions. One pervasive non-manualised condition that 

has been referred to as an ‘epidemic’ of many professions is burnout (Bianchi, 2017; Nadon 

et al., 2022; Zhang et al., 2020).  

2.3 Burnout  

Burnout is described as a stress-related condition that is commonly characterised by 

emotional depletion, mental exhaustion, depersonalisation, loss of motivation and cognitive 

workload impairment from prolonged exposure to chronic emotional and interpersonal 

stressors in the context of the workplace (Ossebaard, 2000; Leiter et al., 2015; Maslach & 

Leiter, 2016; Mazur et al., 2019). Although burnout affects an individual’s performance in a 

working environment, it can also have far-reaching negative impacts on all aspects of an 
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individual’s life (Carod-Artal & Vázquez-Cabrera, 2013). For instance, work is one of the 

most predominant ways that people obtain resources to survive (Hobfoll, 1998; Lucassen et 

al., 2013) and it is ingrained in sociocultural expectations of individual purpose and life 

fulfilment (Giattino et al., 2020; James, 2018; Siegrist, 2016). From this, it is clear that work 

is an important mediator for meeting sociocultural needs and gaining personal and life 

satisfaction through skill development, personal agency and control, reward, and recognition 

(Nakao, 2010; Siegrist, 2016; Tennant, 2001). Therefore, not only can work stress impact 

employee satisfaction, work productivity and mental health in the workplace but can also 

affect relationships, and general functioning and provoke manifestations of other mental 

disorders such as anxiety and depression disorders (Carod-Artal & Vázquez-Cabrera, 2013).  

These issues coupled with the substantial changes evident in modern working 

environments due to technological advancements have greatly impacted people’s 

productivity, working hours and overall mental health (Al-Khudhayr et al., 2021). Since 

burnout is not just a result of personal and psychosocial factors but also a result of larger 

organisational and environmental factors (Galletta et al.,2016), it is comprehensible how 

normalised workplace variables such as high demands, disagreement in workplace values, 

low sense of control and lack of social support can contribute to higher overall stress levels 

and general life dissatisfaction (Lindblom et al., 2006) and why work-related stress remains 

one of the biggest sources of stress in present times (Nakao, 2010; Tennant, 2001).  

Relatedly, research has shown that burnout can affect almost anyone in almost any 

occupation (De Hert, 2020) and has been recognised across other non-work-related 

categories of people such as competitive athletes and students in the academic sphere 

(Gustafsson, 2007; Rahmati, 2015). Even though burnout is widespread across a variety of 

these contexts, the prevalence of burnout cannot be accurately determined as there is no 

existing diagnostic criteria to support it (Bianchi, 2017). Although burnout is not formalised in 

this way, there have been attempts to identify and quantify burnout. For instance, one 

measure that has been used as the gold standard for evaluating burnout is the Maslach 

Burnout Inventory (MBI) model (Williamson et al., 2018).  
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According to Maslach et al. (1997), MBI is a multidimensional model that is designed 

to measure and assess the continuous levels and patterns of burnout amongst groups of 

employees in a variety of occupations. The authors’ MBI model encompasses three scales; 

exhaustion, depersonalisation and reduced personal accomplishment. These scale items are 

further elaborated upon with exhaustion described as feelings of fatigue, exhaustion, and 

energy depletion. Depersonalisation referred to as irritability, negative attitudes, and a loss of 

optimism and reduced personal accomplishment referred to as withdrawal from others, low 

morale and lack of perceived capacity to handle situations. (Maslach et al., 1997).  

Although the MBI model is widely accepted and utilised (such as the three-scale 

model used as part of the ICD-11 conceptualisation of burnout) and considered to be 

extremely valid and reliable (Maslach et al., 2009; Sinval et al., 2022), it has also been 

criticised for its outdatedness as well as numerous conceptual, technical, and practical 

limitations (Schaufeli et al., 2020). Thus, other highly endorsed burnout measures such as 

Burnout Assessment Tool (BAT) have expanded on some of MBI’s features and added 

elements to address the shortcomings present in these instruments (Lazauskaitė-Zabielskė 

et al., 2023). For instance, the developers of BAT (Shaufeli et al., 2020) characterise burnout 

as a state of mental exhaustion, rather than just exhaustion. Similarly, there is the addition of 

the capacity to regulate emotional and cognitive processes rather than just having negative 

attitudes or emotions. These characteristics manifest as chronic fatigue which induces the 

inability and unwillingness to work due and mental distancing towards one’s profession 

(Schaufeli et al., 2020). It has also added secondary burnout characteristics to these main 

attributes, such as psychological stress manifestations which manifest as aspects such as 

feelings of worry or sleep problems and psychosomatic symptoms which manifest as 

aspects such as muscle tension, headaches and depressed mood (Lazauskaitė-Zabielskė et 

al., 2023).  

Although the BAT model could arguably be seen as more comprehensive than the 

MBI model, both rely on questionnaires that employ burnout characteristics are highly 

contestable in psychological, scientific and medical practices (Heinemann & Heinnemann, 
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2017). Similarly, both models include characteristics that are present in or shared with other 

disorders (Maslach et al., 1997). Specifically, there is a high comorbidity with depressed 

mood, fatigue, diminished interest in activities, diminished cognitive abilities, sleep 

disturbances, negative affect and an inability to concentrate which are also characteristics 

associated with disorders such as depression, anxiety and stress (Maslach et al., 1997; 

Substance Abuse and Mental Health Services Administration, 2001). Therefore, it is 

uncertain whether these models are measuring a separate burnout condition or if burnout 

should be classified as an extension of these disorders (Nadon et al., 2022). Thus, 

determining an appropriate and effective intervention method specifically for burnout may be 

problematic.  However, because the current conceptualisations determine that burnout is a 

separate condition that shares characteristics with these disorders (although debated), it is 

argued that current recommended intervention methods may be designed to facilitate these 

components (Maslach et al., 1997).  

2.4 Current Intervention Methods 

Currently, the most recommended intervention methods for depression, anxiety and 

stress disorders are pharmacological and psychotherapeutic options (First, 2022; 

Leichsenring et al., 2022) that have shown empirical evidence-based efficacy (Horwitz, 

2021; Theiler, 2015; Tolin, 2010). Some of the most common pharmacological treatment 

options for these disorders include antidepressant agents such as selective serotonin 

reuptake inhibitors (Bandelow et al., 2012; Bertolini et al.,2020) serotonin-norepinephrine 

reuptake inhibitors and norepinephrine-dopamine reuptake inhibitors (Fasipe, 2018). These 

drugs may improve symptoms, reduce disability, and shorten the progression of these 

disorders especially where other interventions or appropriate professionals are unavailable 

(WHO, 2009). However, such pharmacological treatments are not specifically recommended 

for burnout but rather target overlapping characteristics such as depression and anxiety. 

Consequently, it is unclear how these pharmacological methods would work to reduce 

burnout specifically. Relatedly, there are possible undesirable consequences associated with 
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pharmacological interventions. For instance, pharmaceutical treatments involve the risk of 

developing distressing physical, cognitive, and behavioural side effects from drug use (Asher 

et al., 2017; Aronson, 2016).  These side effects along with the cost, tolerance and individual 

perceptions of specific drugs may negatively impact adherence to pharmacological treatment 

outcomes (Asher et al., 2017; Carvajal, 2004). Therefore, the use of pharmaceutical 

methods to manage burnout remains controversial and unsanctioned (Kakiashvili et al., 

2013).  

However, there have also been various psychotherapeutic treatments that have been 

developed to treat these disorders (Barth et al., 2016). Some psychotherapeutic treatments 

include interpersonal, psychodynamic, and humanistic approaches (Barth et al., 2016). 

Research has shown that therapeutic interventions can help reduce symptoms, accelerate 

the healing process, and increase coping skills (Lambert, 2015). This is also evidenced in 

the burnout context as certain therapeutic intervention methods have shown some efficacy in 

the management of burnout (Korczak et al., 2012). For instance, one randomised controlled 

trial (RCT) study implemented an 8-week group cognitive-behavioural therapy (CBT) 

program. It involved addressing thoughts and behaviours for a group of 242 Iranian English 

teachers (62 in the CBT group) presenting with burnout characteristics as measured by a 

modified MBI educator survey (Ghasemi et al., 2023). The study results found that 

participants in the CBT group showed greater improvements in their overall scores when 

compared to the control group and that these improvements were maintained in the follow-

up measures six months later (Ghasemi et al., 2023). Similarly, another study implemented a 

12-week rational emotive behaviour therapy program (a type of CBT therapy involving 

addressing negative beliefs, emotions, and behaviours) on 124 undergraduate students in 

Nigerian public tertiary institutions presenting with burnout characteristics as measured by a 

modified Maslach Burnout Inventory-Student Survey (Ogbuyana et al., 2019). The results of 

the study showed that the program has a significant effect on the symptoms of burnout in the 

intervention group than the participants in the non-intervention group, illustrating its potential 

effectiveness for managing burnout (Ogbuyana et al., 2019). 
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Although some psychotherapeutic therapies such as Cognitive Behavioural Therapy 

(CBT) have shown the potential to manage the characteristics associated with burnout, the 

results of many studies involving therapeutic approaches are considered preliminary, 

insufficiently evaluated, and limited in their reach (Korczak et al., 2012). Relatedly, like 

pharmacological approaches, psychotherapeutic approaches may also have negative 

outcomes associated with their practice. For instance, individual client variables such as 

stigma, tolerance, and intention to seek therapy, external variables such as therapist 

expertness and style and intervention techniques such as satisfaction and effectiveness of 

treatment may severely impact adherence and effectiveness of the intervention method 

(Barlow, 2010; Constantino et al., 2019) Thus, it is uncertain whether psychotherapeutic 

interventions may be effective in the management of burnout.  

Considering the negative outcomes associated with both psychotherapeutic and 

pharmacological approaches, it may be worthwhile to consider other intervention methods 

that could potentially be more effective at inducing change and improving patient outcomes 

for burnout (Carruthers, 1999; Rebello et al., 2014). There have been major research 

developments, experimental work, and technological advancements in brain imaging 

mechanisms, and neuromodulatory techniques that may address these conditions without 

the side effects or negative outcomes associated with psychotherapeutic and 

pharmacological interventions (Dudek & Dodell-Feder, 2021; Duval et al., 2015; Hannan, 

2022). One such technique that utilises electrocenphalography (EEG) technology is the 

neurofeedback training intervention (Dudek & Dodell-Feder, 2021).  

2.5 Neurofeedback Training   

Neurofeedback training (also known as EEG biofeedback) is a non-invasive, non-

medical intervention that emerged in the 1960’s (Thibault et al., 2016; Tursic et al., 2020). It 

involves training and reconditioning the electrical wave activity inside the brain (Budzynski et 

al., 2009; Hammond, 2011; Mazur et al., 2019; Yeh et al., 2021). Neurofeedback training is 

based on operant conditioning which reinforces desirable brain activities and reduces 
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undesirable activities through positive or negative feedback (Marzbani et al., 2016; Mcleod, 

2023). Training is done by placing electrodes (which measure the brain's electrical patterns) 

on specific areas on a patient’s scalp that correlate to specific cortical brain regions 

(Marzbani et al., 2016) and using specialised computer software to transmit live, real-time 

audio and visual feedback to the patient (Budzynski et al., 2009; Hammond, 2011; Mazur et 

al., 2019; Yeh et al., 2021). The patient becomes aware of their own brainwave activity and 

can influence and change, regulate and attune it over time through continued training 

(Budzynski et al., 2009; Hammond, 2011; Thibault et al., 2016; Mazur et al., 2019; Yeh et al., 

2021).  

The fundamental tenet of neurofeedback training is based on the brain’s ability to 

change, reorganise, and remodel its structure, function, and connections to respond to and 

adapt to internal or external stimuli, which is known as neuroplasticity (Cramer et al., 2011; 

Demarin et al., 2014; Socolovsky & Malessy, 2021). It is understood then that these 

structural and functional changes can either strengthen neural connections and increase 

cognitive reserve (i.e., positive neuroplasticity) or weaken neural connections and decrease 

cognitive reserve (i.e., negative neuroplasticity) (Vance et al., 2010). Factors such as 

physical activity and cognitive remediation may promote positive neuroplasticity, while 

factors such as poor sleep, poor health, chronic stress, depression, and neurodegenerative 

disorders may promote negative neuroplasticity (Pittenger & Duman, 2008; Vance et al., 

2010). The neurofeedback training intervention has demonstrated positive neuroplastic 

changes by enhancing cognitive abilities and improving brain and behavioural outcomes 

(Dessy et al., 2020; Dudek & Dodell-Feder, 2021; Liu et al., 2014) in a variety of conditions 

(Budzynski et al., 2009; Hammond, 2011; Micoulaud-Franchi et al., 2015; Marzbani et al., 

2016; Arns et al., 2017; Huang et al., 2019; Paret et al., 2019; Mazur et al., 2019; Yeh et al., 

2021), such as Attention Deficit Hyperactivity Disorder (Gevensleben et al., 2009; Enriquez-

Geppert et al., 2019), Obsessive Compulsive Disorder (Sürmeli & Ertem, 2011), stroke 

(Mihara et al., 2013) insomnia (Pérez-Elvira et al., 2019) and autism (Mekkawy, 2021).  
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Neurofeedback training facilitates these positive neuroplastic changes by using EEG 

analyses to measure the brain’s electrical activity (Trayford, 2023). Quantitative 

Electroencephalogram (qEEG) is a modern EEG technique that records, processes, and 

analyses digital EEG data using complex algorithms (Livint Popa et al., 2020). These analyses 

are then used to develop a training protocol that will help clients self-induce increases or 

decreases in targeted EEG bands based on real-time feedback of brainwave activity to 

ultimately produce long-term changes in behaviour (Kropotov & Kropotov, 2009; Rogala et al., 

2016; Tas et al., 2014). These targeted bands refer to brain waves that occur at various fast 

or slow frequencies (delta, theta, alpha, beta, and gamma) and at various amplitude speeds 

which are measured in cycles per second (hertz) (Hammond, 2011; Marzbani et al., 2016). 

Each frequency band is associated with different mental states and functioning (Hammond, 

2011; Marzbani et al., 2016). This is captured in more detail in Table 1 below.  

Table 1. 

Specific brainwaves with their characteristics  

Brainwave 

Frequency 

Example of Brain wave (per 

second)  

Amplitude Speed 

(Hz)  

Associated 

Characteristic 

Delta (δ)  (Extremely Slow) 

0.5-4 
 
 

Sleep, deep 

unconsciousness 
 

Theta (θ) 

 

(Slow) 
4-8 

Creativity, depression, 
anxiety, meditative 
state, distractibility 

 

Alpha (α) 

 

(Medium) 

8-13 

Meditation, relaxation, 

peacefulness, passive 
attention 
 

Beta (β)  (Fast) 
13-30 

Thinking, sustained 
attention, alertness, 

active mind, anxiety 
 

Gamma (γ)  (Extremely Fast) 

30-100 

Learning, problem-

solving, mental 
sharpness, 
concentration 
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Note. Adapted from “Neurofeedback: A Comprehensive Review on System Design, 

Methodology and Clinical Applications,” by H. Marzbani, H.R Marateb and M. Mansourian, 

2016, Basic and Clinical Neuroscience Journal, 7(2), p.144 (https://doi.org/10.1016/B978-0-

12-800951-2.00044-3) and from “Measuring Brain Waves in the Classroom” by N. van 

Atteveldt, T.W.P Janssen, and I. Davidesco, 2020, Frontiers for Young Minds, 8, p.96 

(10.3389/frym.2020.00096)  

Essentially, neurofeedback training protocols involve conditioning EEG waves 

(brainwaves) associated with a particular frequency band using real-time auditory or visual 

feedback (Wang et al., 2015). This will be accompanied by changes in the relative power of 

that band, either by amplitude suppression or upregulation (Wang et al., 2015). These 

induced changes will then produce beneficial alterations to cognitive and motor performance 

that are associated with the targeted band’s function (Rogala et al., 2016). For instance, the 

training of alpha waves can induce a relaxation response in people who suffer from anxiety, 

Attention Deficit Hyperactivity Disorder and insomnia (Ossebaard, 2000; Marzbani et al., 

2016). The active training of specific power bands in specific brain locations is also known as 

frequency/power neurofeedback and is the most commonly used method in neurofeedback 

training interventions (Marzbani et al., 2016). However, as shown in Table 2, there are also 

other types of neurofeedback training protocols which make use of other training protocols.  

Table 2. 

Types of Neurofeedback Training Protocols  

Training Protocol  Image Modality Method  

Frequency/power 
Neurofeedback 

 

EEG 

 

Changes the amplitudes 
of  brain waves at 

specif ic brain areas 
(surface level)  
 

Active  

Low Energy Neurofeedback 

System (LENS) 

 

EEG Introduces weak 
electromagnetic signals to 
change brain waves 

Passive  

Hemoencephalography 

(HEG)  

NIR (Near-inf rared 

Spectroscopy) 

Measures blood f low 
circulation and 
oxygenation in the brain 

Active  

https://doi.org/10.1016/B978-0-12-800951-2.00044-3
https://doi.org/10.1016/B978-0-12-800951-2.00044-3
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Live Z-Score Neurofeedback 

Training  

EEG Produces continuous 
feedback by comparing 
live EEG activity to 

normative databases 
(age and gender) 
 

Active  

Low-resolution brain 

electromagnetic tomography 

Neurofeedback Training 

(LORETA) 

EEG  Estimates relative 
electric activity, brain 
density and volume in 

specif ic brain regions 
and targets them 
(underlying brain areas) 

 

Active  

Functional Magnetic 

Resonance Imaging  

Neurofeedback (fMRI) 

 

fMRI Regulate brain activity 
f rom feedback of  deep 

brain structures  

Active 

Inf ra-slow Neurofeedback 

training protocols (ISF-NF) 

AC/DC Amplif ier Utilises specif ic setting 
protocols to encourage 

and promote slower 
EEG brain wave 
capacities 

Passive  

 

Note. Data for frequency/power neurofeedback is from  “Neurofeedback: A Comprehensive 

Review on System Design, Methodology and Clinical Applications,” by H. Marzbani, H.R 

Marateb and M. Mansourian, 2016, Basic and Clinical Neuroscience Journal, 7(2), p.147 

(https://doi.org/10.1016/B978-0-12-800951-2.00044-3). Data for Low Energy Neurofeedback 

System (LENS) is from “Improvement of Neurofeedback Therapy for Improved Attention 

Through Facilitation of Brain Activity Using Local Sinusoidal Extremely Low-Frequency 

Magnetic Field Exposure” by Y. Z. Mehran, M. Firoozabadi and R. Rostami, 2015, EEG and 

Clinical Neuroscience Society, 46(2), p.1 (10.1177/1550059414524403). Data for 

Hemoencephalography (HEG) is from “Clinical Efficacy of a New Automated 

Hemoencephalographic Neurofeedback Protocol,” by  A.M. Dias, A.M. Van Deusen, E. Oda 

and M.R. Bonfim, 2012, Spanish Journal of Psychology, 15(3), p.931 

(https://doi.org/10.5209/rev_SJOP.2012.v15.n3.39385).Data for Live Z-Score Neurofeedback 

Training is from “Live Z-Score Neurofeedback”, by  T.F. Collura, 2016,  Association for Applied 

Psychophysiology & Biofeedback, 44(4), p.212 (10.5298/1081-5937-44.4.01) and "Changes 

in EEG Activity Following Live Z-Score Training Predict Changes in Persistent Post-

concussive Symptoms: An Exploratory Analysis" by J. Hershaw and C.A. Hill-Pearson, 2022, 

Frontiers in Neurology, 13, p.3 (http://dx.doi.org/10.3389/fneur.2022.714913). Data for Low-

resolution brain electromagnetic tomography Neurofeedback Training (LORETA) from 

"Clinical Neurotherapy: Chapter One - Definitions, Standard of Care and Ethical 

Considerations" by C. Hammond, 2014, Academic Press, p.2 (https://doi.org/10.1016/B978-

0-12-396988-0.00001-5). Data for Functional MRI Neurofeedback (fMRI) from "Functional 

https://doi.org/10.1016/B978-0-12-800951-2.00044-3
http://dx.doi.org/10.3389/fneur.2022.714913
https://doi.org/10.1016/B978-0-12-396988-0.00001-5
https://doi.org/10.1016/B978-0-12-396988-0.00001-5
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Magnetic Resonance Imaging (fMRI) Neurofeedback: Implementations and Applications" by 

W.I. Dewiputri and T. Auer, 2013, Malaysian Journal of Medical Sciences, 20(5), p.5. Data for 

Infra-slow Neurofeedback training protocols (ISF-NF) from "Infra-Low Frequency 

Neurofeedback: A Systematic Mixed Studies Review" by F.Bazzana, S. Finzi, G. D. Fini and 

F. Veglia, 2022, Frontiers in Human Neuroscience, 16, p.2 

(https://doi.org/10.3389/fnhum.2022.920659).  

 

As with frequency/power neurofeedback, these other types of neurofeedback 

protocols have also shown potential to be effective interventions. For instance, LENS 

neurofeedback has shown promise in its ability to manage and treat certain disorders 

(Gilham et al., 2012). One case report study examined the use of LENS to treat individuals 

with chronic anger and violent tendencies as a result of significant traumatic brain injuries 

(Hammond, 2010). The results showed that significant changes in feelings of anger and 

improvements in behaviour and mood were reported by participants after participating in the 

LENS training session, thus illustrating its potential to deal with and manage different 

diagnoses (Hammond, 2010). Similarly, live Z score and LORETA neurofeedback protocols 

have also shown promise to be effective cognitive enhancement tools (Koberda, 2014). For 

instance, one study utilised LORETA Z-score neurofeedback to treat a 55-year-old man 

suffering from a substance abuse disorder (alcohol) coupled with a depression/mood 

disorder (Center, 2014). The results of the study showed that the participant demonstrated 

significant improvements in overall cognitive function and mood as well as a significant 

reduction in alcohol consumption which was still evident at 14 months post-intervention 

training session (Center, 2014). Thus, like frequency/power neurofeedback, these other 

protocols have also shown the potential to produce positive outcomes and possibly reduce 

negative characteristics associated with certain disorders/conditions. 

2.5.1 Neurofeedback Training Debates 

However, despite the development of these progressive training protocols and 

evidence of positive outcomes in the management of certain conditions, the neurofeedback 

intervention remains controversial (Orndorff-Plunkett et al., 2017). There have been major 

https://doi.org/10.3389/fnhum.2022.920659
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debates regarding the clinical efficacy of neurofeedback (Thibault et al., 2016). For instance, 

there are relatively few neurofeedback studies that are well-designed with stringent control 

conditions resulting in inadequate reports of crucial measures, a lack of quality randomised 

controlled trial studies available and recommendations based on small sample sizes (Fovet 

et al., 2015; Niv, 2013; Tursic et al., 2020). For example, one study conducted a systematic 

review of 99 neurofeedback studies and found that 38 studies did not utilise a control 

condition, 39 utilised a placebo condition (with only six utilising a double-blind condition) and 

19 used a slightly altered control condition (such as no treatment control) (Thibault et al., 

2018). Similarly, another study focusing on neurofeedback reporting and effects conducted a 

systematic review of 66 studies and noted that many of the studies utilised small samples 

but only three studies justified their sample size with power calculations (Tursic et al., 2020). 

Similarly, only 43 studies indicated a control condition, with 27 of them receiving feedback 

from a different brain region, 1 receiving artificially created (sham) neurofeedback 

intervention and 5 receiving no alternative intervention (Tursic et al., 2020). The results of 

these two studies indicate the presence of varied and sometimes non-existent control 

conditions, small sample sizes and inadequate study designs that are currently evident in 

neurofeedback training studies. Due to these inconsistencies, other arguments suggest that 

neurofeedback training results are no better than a placebo as without control conditions 

(such as a sham group) is difficult to determine if neurofeedback training is solely 

responsible for improvement or if certain psychosocial elements can lead to nonspecific 

effects (Thibault et al., 2016; Schabus et al.,2017). 

While these systematic reviews illustrate the fundamental issues present in 

neurofeedback training studies, both do not focus on neurofeedback’s effectiveness in the 

context of burnout. So, while these reviews are useful for understanding neurofeedback 

training’s limitations, more is needed to determine its usefulness in the context of burnout 

Despite neurofeedback training’s design limitations, evidence has shown that 

neurofeedback training has the potential to change brain activity and has been linked to 

clinical improvements in many different disorders (Fovet et al., 2015). However, there are 
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disputes as to whether a positive relationship between frequency band changes and 

behavioural effects exists and if these changes translate to meaningful improvements over 

time (Rogala et al., 2016; Thibault et al., 2018). Certain longitudinal studies, such as one 

conducted in children with autism, found that the improvement and maintenance of executive 

functions and social behaviour that was evident at the end of a 40-session neurofeedback 

training intervention was still present in the same population at the 12 months post-

intervention follow up (Kouijzer et al., 2009). However, another study that implemented a 

neurofeedback intervention and sham neurofeedback intervention focusing on executive 

function impairments in 58 adults (Smit et al., 2023), found improvements in working 

memory, reaction time and conflict monitoring were present at the 6 month-follow up that 

were specific to the neurofeedback group. However, the findings also highlighted that no 

immediate improvements were noted in the intervention group and that changes in executive 

functioning in daily life were not specific to the neurofeedback training intervention (Smit et 

al., 2023). Thus, from these results, it is difficult to determine if these long-term positive 

effects were due to neurofeedback training itself or some other factor.  

 Along with study design inadequacy and long-term efficacy uncertainty, another 

major criticism is that a large proportion of participants fail to gain significant control and self -

regulate their brain activity even after several training sessions (Khodakarami & Firoozabadi, 

2020; Weber et al., 2020). However, various factors such as learning strategies, cognitive 

differences, working memory abilities, internalisation of sensory information, mood, sleeping 

difficulties and comorbid conditions can influence an individual’s ability to learn and sustain 

these changes (Sakurada et al., 2022; Smit et al., 2023). Similarly, external factors such as 

the type of feedback, duration of training, environment and rewards may also influence the 

ability to self-regulate (Sepulvda et al., 2016). Therefore, some critiques determine that the 

reason for the lack of self-regulation is that the application of standardised neurofeedback 

protocols is not adjusted for these individual variances (Weber et al., 2020). 

 However, there is uncertainty regarding which neurofeedback protocol is optimal as 

some argue that standardised protocols are more efficacious and produce results that would 
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allow generalisability and more acceptance in medical and professional domains (Evans, 

2002; Hasslinger et al., 2022). However, others argue that individualised approaches 

improve clinical outcomes (Escolano et al., 2014; Hellrung et al., 2022). For instance, one 

study compared an individualised versus non-individualised neurofeedback training 

intervention for improving attention (Gu et al., 2022). The results of the study showed that 

the individualised group had higher activation in certain brain areas, a more significant 

decrease in reaction times and an overall higher improvement rate of attention than the non-

individualised group (Gu et al., 2022). 

Although there is no definite conclusion to determine which protocol is most effective 

or optimal, both methods have also been criticised for being time-consuming, expensive, and 

inaccessible (Marzbani et al.,2016). While some neurofeedback sessions have shown 

positive improvements in just a few weeks, other more severe disorders may need more 

continuous and long-term sessions (Rance et al., 2018). This means that the potential cost 

to implement these sessions along with the general expense of operating expensive 

equipment may be costly and make it difficult for those with financial hardships and limited 

availability to fully participate in this intervention method (Arns et al., 2017; Oliviera et al., 

2022).  

Taken together, mental health disorders are extremely detrimental to the global 

burden of disease. In particular, stress and anxiety disorders are some of the most prevalent 

mental health disorder categories worldwide and are a significant contributor to global health 

and economic burdens. Although the treatment of these disorders is important, a significant 

mental health gap currently exists due to a lack of service delivery, lack of resources and 

professionals, absence of mental health research and stigma and socio-cultural beliefs that 

prevent and reduce adequate care. One such work condition that is becoming more 

prevalent in many professions and other spheres of society is burnout. Although it is 

acknowledged as detrimental to well-being and functioning, it is not officially recognised as a 

disorder and thus no treatment/intervention plan has been assigned to it. This has resulted in 
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vague and subjectively applied burnout measures and no clear understanding of its aetiology 

to guide an appropriate intervention method.  

Thus, recommended interventions such as pharmacological and psychotherapeutic 

interventions may not be sanctioned or relevant for managing burnout. However, alternative 

non-invasive interventions such as neurofeedback training may be considered for the 

management of burnout due to its potential to produce positive outcomes in the 

management and treatment of other disorders. However, neurofeedback training has been 

criticised for being time-consuming, expensive, and inaccessible as well as having poorly 

designed studies with no stringent control conditions. This has resulted in uncertainty 

regarding its long-term effectiveness, what is the most optimal protocol to follow and whether 

participants can actually gain self-control over their brain wave activity. Therefore, it is 

difficult to clearly ascertain neurofeedback’s efficacy as an intervention tool in this context 

(Marzbani et al.,2016; Rogala et al., 2016; Schabus et al.,2017).  

Therefore, the main aim of this study is to investigate if neurofeedback can be 

considered a viable intervention alternative for burnout by conducting a systematic review of 

the current literature. This study also aimed to determine what study information is depicted, 

what study designs and intervention protocols are utilised, how burnout is measured, and 

what kinds of populations are used in these studies- as a clearer understanding of protocols, 

methodologies, study designs and measures is needed in this context.  
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Chapter 3: Methods 

In the third chapter, the chosen study design of a systematic review will be introduced. 

Subsequently, the methodological steps utilised in the review will be outlined. These steps will 

outline the search strategy undertaken as well as the eligibility criteria for the types of studies, 

types of participants, types of interventions and types of outcomes that were included and 

excluded in the study. Following this, the selection process, data collection process, critical 

appraisal and synthesis methods will be presented. Finally, the study’s ethical considerations 

will be discussed.  

3.1 Systematic Review  

The methodology that was utilised in this study is a systematic review. A systematic 

review is used to summarise, confirm, or refute available knowledge and current practice by 

establishing and critiquing the quality of its evidence and addressing any uncertainty or 

variation (Munn et al., 2018; de Vet et al., 2005). In doing so, a systematic review may 

provide valuable insight into the effectiveness of certain treatments (de Vet et al., 2005).  

Systematic reviews are highly regarded as the best source of evidence (Moher, 

2007) and are widely used as a starting point for developing clinical practice, guiding policy 

decisions, and orienting future research (Gholizadeh et al., 2020; Møller & Myles, 2016). 

However, the value of a systematic review is dependent on the quality of the review and how 

robust, reproducible, and generalisable the results are (Møller & Myles, 2016; Moher, 2018). 

Therefore, it is important that a systematic review follows stringent established standards to 

maintain the required level of quality and consistency (Gholizadeh et al., 2020). There are a 

few main guides that many researchers make use of to ensure this standard of excellence 

(Gholizadeh et al., 2020). One such method is The Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021). The main 

reason this method was selected is that one of the goals of this method is to evaluate the 

effectiveness of an intervention (Page et al., 2021) which is the main feature of this study.  
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Thus, the systematic review was conducted utilising The Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines. In accordance with 

PRISMA protocols, the systematic review was pre-registered at its inception via The 

International Prospective Register of Systematic Reviews (PROSPERO) database 

(registration number: CRD42023448860) to avoid duplication and enable comparison 

between reviews (Page et al., 2021). To complete the review, the study made use of the 

PRISMA 2020 27-item checklist which included detailed criteria that is recommended for 

reporting within the systematic review (Page et al., 2021). 

3.1.1 Search Strategy  

The following online databases were accessed manually via Wits online Library from 

the first of January 2003 to the 28th of August 2023 by two separate reviewers (DP & NT, a 

research assistant for the study); Web of Science, Google Scholar, Scopus, Medline, 

ProQuest, PsycINFO and EBSCOhost. These databases were chosen because they include 

a vast range of studies in health sciences and social sciences and thus could produce more 

results in this area. Searches were rerun by both reviewers on the databases one week later 

(the fourth of September 2023) and one month later (the fourth of October 2023) to ensure 

all eligible studies were considered. The databases were searched using search terms for 

burnout and neurofeedback with Boolean operators shown in Table 3.  

Table 3. 

Search terms with Boolean Operators for Burnout and Neurofeedback 

Search terms 

 

“burnout” AND “neurofeedback training” OR “burnout” AND “neurofeedback” OR burnout 

AND “EEG biofeedback” OR “burnout” AND “EEG” OR “burnout” AND “neurotherapy” OR 

“burnout” AND neuroimaging therapy”. 

 

3.1.2 Eligibility Criteria  
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The following inclusion and exclusion criteria were used to filter searches used in the 

search strategy and to determine if articles met the requirements to be included in the 

review. As mentioned in the PRISMA 2020 checklist, these characteristics describe the 

types of studies, types of interventions, types of participants and types of outcomes included 

and excluded in the review (Page et al., 2021).  

3.1.2.1 Types of Studies. 

 Inclusion Criteria. Studies were included if they mentioned the use of the 

neurofeedback intervention and burnout together. Studies were allowed to mention anxiety 

or stress and neurofeedback if these specifically mentioned burnout characteristics and no 

other official stress or anxiety disorders. There were no restrictions on the demographic 

parameters of studies as the study’s aim was for a general understanding of neurofeedback 

not on a specific population. Relatedly, all research designs (such as experimental, quasi-

experimental and non-experimental research designs) and study types (such as cross-

sectional or longitudinal) were included in the review. Studies were included if they met the 

date parameter (2003-2023) and were published and available on online electronic database 

(could include pre-prints). Studies were only included if they were in English as this is the 

researcher’s language of origin.  

Exclusion Criteria. Studies were filtered and excluded if they were older than 20 

years old (before 2003) and were in other languages other than English. Studies not in 

English were excluded because the translation of studies from other languages may 

potentially have resulted in discrepancies in meaning and complicated the research process. 

Studies that were systematic reviews, presentations, keynotes, or other unpublished material 

were excluded. Studies were also be excluded if they mentioned neurofeedback in relation 

to other psychological disorders other than stress and anxiety. This is because if 

neurofeedback was measured against other physiological disorders, it would not be 

measuring burnout itself and thus would be difficult to apply in this context. Older studies 

were excluded because technology and measures of mental health have changed and 
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improved significantly over time (Naslund et al., 2017). Thus, older studies may not reflect 

current practices or effectiveness in neurofeedback training or current conceptualisations of 

burnout.  

3.1.1.2 Types of Participants.  

Inclusion Criteria. Participants of all ages, genders and nationalities were included if 

they had experienced burnout whether with mild, moderate, or severe indications. 

Participants who experienced indicators outside of MBI or other predominant model 

measures were also included. Participants were included regardless of occupation, 

educational or socioeconomic level. 

Exclusion Criteria. Participants were excluded if they experienced comorbidities 

with other mental or physical health disorders (such as Autism or Schizophrenia). 

Participants were excluded if they did not have symptoms associated with burnout. The 

reason for these exclusions is that the inclusion of other mental or physical disorders may 

complicate the understanding of the results of the neurofeedback intervention, making it 

more difficult to ascertain if neurofeedback training is effective for managing burnout 

specifically.  

3.1.1.3 Types of Interventions.  

Inclusion Criteria. The intervention methods were included if they specified 

neurofeedback training as the intervention in the study. Other Interventions were included if 

were used in conjunction with neurofeedback training but had to explicitly specify 

neurofeedback training as one intervention method. Other known names (as mentioned in 

search terms) of neurofeedback were included such as EEG biofeedback or neurotherapy/ 

neuroimaging therapy. All Interventions were included regardless of the duration of 

treatment, time constraints implemented, or the setting conducted in.  

Exclusion Criteria. Interventions were excluded if they utilised other similar EEG 

intervention options instead of neurofeedback training (such as using EEG to measure 

cognitive changes but not for neurofeedback training). 
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3.1.1.4 Outcomes. 

Inclusion Criteria. All study outcomes were included in the review (such as clinically 

significant and non-significant outcomes as well as effective and non-effective outcomes for 

neurofeedback training).  

Exclusion Criteria. Outcomes were excluded if they were not reported. This is 

because if outcomes are not reported, it would be difficult to understand neurofeedback’s 

role in the outcome. 

3.1.3 Selection Process  

Following the search strategy, both reviewers manually downloaded the articles from 

each database and uploaded and stored them in Zotero independently. Once uploaded, all 

duplicate studies were removed. These final studies without duplicates were uploaded to 

Rayyan, an online research tool that helps organise and manage collaboration in conducting 

systematic reviews (Ouzzani et al., 2016). Once uploaded, the abstracts and titles of each 

study were screened by the two reviewers (DP & NT) independently according to the 

inclusion and exclusion criteria. The use of this second reviewer may help increase the 

number of relevant studies identified in the review and increase reliability and validity (Stoll 

et al., 2019). Once a study was determined to meet the inclusion criteria, the reviewer 

pressed “include” and Rayyan automatically grouped these studies into one category named 

“included”. If a study did not meet the inclusion criteria, the reviewer pressed “exclude” and 

made a note pertaining to the reason for exclusion and Rayyan grouped these studies under 

the category “excluded”. Those that the reviewer was not certain met inclusion or exclusion 

criteria, pressed “Maybe” and Rayyan grouped these under the “Maybe” category. Once all 

studies had been categorised, Rayyan identified the studies that were in conflict between the 

reviewers.  These disagreements in study eligibility were reviewed by a third reviewer (JB, 

the study’s co-supervisor) and then discussed and negotiated between the reviewers until a 

consensus was reached. Once the final approved sample of “included” studies was accepted 

by all reviewers, full-text transcripts of the final studies were collected and examined by the 
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reviewers independently to determine if they met the inclusion criteria or not. Once these 

studies were analysed and agreed upon, the final sample of studies was downloaded and 

then assessed for methodological quality to determine if they were fit to be included in the 

review.   

3.1.4 Critical Appraisal  

The methodological quality of the final sample of studies was assessed using two 

different critical appraisal checklists. Initially, this study made use of a modified version of the 

Downs & Black checklist which is used to evaluate the procedural and methodological 

quality of randomised and non-randomised studies (Downs & Black, 1998). The checklist 

consisted of 27 questions pertaining to reporting, external validity, internal validity (bias), 

internal validity (selection bias) and the statistical power of each study’s methods. The two 

reviewers independently reviewed each study in the final sample and rated them based on 

these characteristics. Twenty-six of the 27 questions could either be answered Yes= 1, No = 

0 or Unable to determine = 0 while 1 of the 27 questions could be answered Yes = 2, Partial 

= 1 or No = 0. Total score ranges were given corresponding quality levels with ranges 

between 26-28 being excellent quality, 20-25 being good quality, 15-19 being fair quality and 

anything below 14 being poor quality (Downs & Black, 1998). The two reviewers reviewed 

each article according to the checklist and discussed any discrepancies in scoring to achieve 

consensus.  

However, because some of the studies in the sample either did not explicitly specify if 

they were randomised/non-randomised or fit neither of these categories, the Downs & Black 

checklist was not entirely adequate for this review. Thus, the study also made use of the JBI 

critical appraisal checklist for RCTS, quasi-experimental and case studies. Similarly to the 

Downs & Black checklist, the JBI critical appraisal tools assess the methodological quality of 

a study and determine whether the possibility of bias has been addressed in research 

design, analysis, and conduct (JBI Global, 2023). The JBI critical appraisal checklist for 

randomised control trials contains 13 questions, the checklist for quasi-experimental studies 
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contains 9 questions and the checklist for case studies contains 8 questions. All questions 

can either be answered “Yes”, “No”, “Unclear” or “NA” and finally decided whether to be 

included or excluded from the review.  In similarity with the Downs & Black checklist, “Yes” 

answers were given a rating of 1, while “No”, “unclear” or “NA” were given a rating of 0. Total 

score ranges between 90%-100% were deemed to be excellent quality, 70%-90% being 

good quality, 50%-70% being fair quality and anything below 50% being poor quality. Two 

reviewers reviewed each article separately according to the checklist and negotiated and 

discussed any discrepancies in scoring. Cohen’s Kappa was used to measure Inter-Rater 

Reliability  

3.1.5 Data Collection Process 

Once the studies were deemed to fit the inclusion criteria, one reviewer (DP) 

manually extracted data from each of the studies into a data extraction table on an Excel 

spreadsheet. This information was divided into four separate information tables (Tables 7-10 

in the results section) according to the study’s specific research questions.  

3.1.6 Synthesis Methods  

The final sample of studies consisted of both quantitative and qualitative data which 

were grouped into tables. Data was then grouped according to the research questions 

outlined in Chapter 1 and their content and themes were analysed accordingly. 

3.2 Ethical Considerations  

Systematic reviews do not collect sensitive or confidential information from 

participants as the dataset that is collected is based on publicly accessible documents (Suri, 

2020). Thus, systematic reviews do not generally need full ethics committee approval 

(Wormald & Evans, 2018). Therefore, for the purposes of this study, I applied for and was 

granted an ethics waiver (protocol number: MAPSYC/23/10W) as shown in Appendix A. 

Nevertheless, I have completed an ethics training module to conduct research in accordance 

with the required ethical code. The certificate for this module will be added in Appendix B.  

Relatedly, once ethical clearance was given for this study, this systematic review was pre-
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registered with PROSPERO (registration number: CRD42023448860) (Page et al., 2018). 

This registration is made public record and thus ensures transparency in methods and helps 

avoid duplication with other reviews and reduces reporting bias (Centre for Reviews and 

Dissemination, 2023; Page et al., 2018).  
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Chapter 4: Results 

The fourth chapter will discuss the results of the methodological steps outlined in chapter 

three. The search strategy results are presented first with the identification process of the 

relevant studies depicted as well as the number of studies retrieved from each database using 

the specified search terms. Following this, the selection process results are presented, with 

descriptions of the selection process undertaken, the exclusion reasons as well as the full-text 

retrieval process. Subsequently, the critical appraisal evaluation results of the final sample’s 

methodological quality are depicted and then discussed. After this, the data collection results 

are presented. These results are divided into identified study information and characteristics, 

sample characteristics, burnout measures and general intervention characteristics detailing 

how each intervention was conducted. These identified intervention characteristics are then 

separated into three groups, namely, the neurofeedback-only intervention group which 

describes the studies which utilised only neurofeedback training as an intervention, the 

neurofeedback intervention in comparison to other interventions group and the neurofeedback 

intervention in combination with other interventions group. After this, the overall study results/ 

outcomes are presented. Subsequently, detailed results are described for each of the three 

groups (neurofeedback-only intervention group, comparison intervention group and 

combination intervention group). Finally, the study limitations mentioned in the studies are 

described.  

4.1 Search Strategy Results 

The full results depicting the steps for identification, screening and inclusion 

processes conducted in the review are depicted in Figure 1 below. 

Figure 1. 

PRISMA 2020 flow diagram illustrating identification, screening, and inclusion 

processes 



42 
 

 

The search strategy utilising the burnout search terms yielded 300 studies identified 

across the seven databases. Before screening against inclusion and exclusion criteria, 122 

studies were removed because they were duplicates. After removing duplicates, 178 studies 

remained. Table 4 depicts the number of studies retrieved from each database.  

Table 4. 

Number of studies retrieved from each database using search terms 

Database   Number of studies retrieved 

EBSCOhost 

Google Scholar 

PsycINFO 

ProQuest 

Medline 

Scopus 

Web of  Science  

62 

35 

41 

25 

57 

15 

65 
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Total after duplicate removal 

 

(178) 

 

4.2 Selection Process Results 

After removing the duplicates, the remaining 178 records abstracts and titles were 

screened by two reviewers independently against the inclusion and exclusion criteria. Of the 

178 records, 166 records were excluded. The main reasons for these exclusions (as 

depicted in Figure 1 above), include that no abstract or full text was found for the record, the 

record was in a foreign language other than English, the record was a systematic review, the 

record did not meet the date parameters (before 2003), the record was an unpublished study 

(e.g. notes for a seminar presentation/ how-to-guide), the record was unrelated to the study  

(e.g., record not relevant to burnout or neurofeedback training), or other EEG interventions 

were used (e.g., record relevant to burnout and EEG but utilised EEG/biofeedback for 

purposes other than neurofeedback training). Although duplicates were removed before the 

screening stage, one other reason highlights “duplicates between the studies” as an 

exclusion reason. This is because both reviewers conducted the search strategy 

independently and uploaded each set of studies to Rayyan, meaning there was an overlap 

between some of the studies that were uploaded. Thus, once both sets of studies were 

uploaded, duplicate records between studies had to be removed.    

After exclusion, 12 records were sought for full-text retrieval. These full-text records 

were then assessed for eligibility according to the inclusion and exclusion criteria. Six of the 

records were excluded. Upon full-text retrieval, two of the records that had initially been 

accepted with English titles and abstracts were found to be in foreign languages (Spanish 

and Persian) with no full-text English version found. Similarly, two of the records did not 

mention in the title and abstract that they were systematic reviews and only upon full-text 

retrieval was that methodology made clear. Finally, two studies were duplicates of other 

included studies but had different titles, abstracts and author citation structures. Only once 

full texts were compared to each other was it made apparent they were duplicates. Thus, the 
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final sample included in the review was (n= 6) records.  

4.3 Critical Appraisal Evaluation Results 

The final sample of studies was evaluated for methodological quality by the two 

reviewers independently using both the Downs & Black Appraisal Checklist (Table 5) and the 

JBI Critical Appraisal checklist (Table 6). Some incongruities were found in scores between 

reviewers which were discussed until there was unanimous agreement regarding ratings. In 

reference to the Downs & Black Appraisal Checklist, 3 studies scored in the 20-25 range, 

obtaining a good quality rating. 2 studies scored in the 15-19 range obtaining a fair quality 

rating. Finally, 1 study was a case study and thus could not be attributed scores according to 

the checklist. The average reporting score (out of the 5 eligible studies) was 9.2 out of 11 

(83%) illustrating strong overall reporting of the main key elements (such as hypothesis, aim, 

objective, outcomes, study characteristics etc). However, the studies only showed a 

relatively high internal validity (bias) with an average score of 5.2 out of 7 (74%), a mid-to-

lower score for external validity with an average score being 2 out of 3 (67%), a mid-to-lower 

score for effect size with an average of 0.6 out of 1 (60%) and an even lower score for 

internal validity confounding (selection bias) with an average of 3.2 out of 6 (53%).  

Inter-rater reliability was measured using Cohen’s Kappa and the following formula;  

 

 (percentage of agreement) = 2/6 (0.33)  

 (Random Agreement) = 4/6 X 4/6 + 2/6 X 2/6 (0.56)  
 

   0.33 – 0.56 
       1- 0.56  

 

-0.5227 

 

This result illustrates that agreement between the raters was worse than expected or no 

agreement was found (McHugh, 2012). However, because the Downs & Black checklist 
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could not assess all the studies, the ratings were not considered applicable and thus 

were compared to the JBI checklist in order to determine if studies met methodological 

quality and needed to be exempt from the review. 

Table 5. 

Critical Appraisal Evaluation based on Downs & Black Appraisal Checklist 

In reference to the JBI Critical Appraisal checklist, 2 studies scored in the 90%-100% 

category, obtaining an excellent rating. Two studies scored in the 70%-90% category, 

obtaining a good rating. Finally, the remaining 2 studies scored in the 50%-70% range 

obtaining a fair rating. The Campbell et al (2020) article received the same rating across 

both checklists (fair), with a score of 57% on the Downs & Black and a score of 67% on the 

JBI checklist. Similarly, the Dunham et al (2019) article also received the same rating across 

both checklists (good), with a score of 82% on the Downs & Black and a score of 89% on the 

JBI checklist. The Janssen & van Atteveldt (2022) article had the most congruent ratings and 

scores across both checklists with a rating of good across both checklists and a score of 

86% on Downs & Black and a score of 85% for the JBI checklist. However, there was a large 

discrepancy between scores for the Jackson-Cook et al (2023) article, with a rating of good 

(82%) on the Downs & Black checklist versus a rating of fair (62%) on the JBI checklist.  

Finally, the Swingle & Hartney (2018) article was not compared as it was not able to 

be scored on the Downs & Black checklist but received an excellent quality rating (100%) on 

Article 

Authors   

Reporting 

score 

(/11) 

External 

Validity 

score 

(/3) 

Internal 

Validity-

bias 

(/7) 

Internal Validity -

confounding 

(selection bias) 

(/6) 

Power/ 

Effect 

Size 

(/1) 

Total 

Score  

(/28) 

Score 

Quality  

Rating 

Campbell et al. 

Dunham et al. 

Jackson-Cook et al. 

Janssen & van 

Atteveldt 

Kratzke et al. 

Swingle& Hartney 

9 

11 

10 

10 

 

6 

NA 

 

1 

3 

2 

3 

 

1 

NA 

5 

5 

5 

6 

 

5 

NA 

1 

3 

5 

4 

 

3 

NA 

0 

1 

1 

1 

 

0 

NA 

16 

23 

23 

24 

 

15 

NA 

Fair 

Good 

Good 

Good 

 

Fair 

NA 
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the JBI checklist. Although the rating scores differed between the checklists, none of the 

studies obtained a rating below 50% (poor quality) in the JBI checklist or below a score of 14 

(poor quality) in the Downs & Black checklist, so all studies were deemed fit to be included in 

the review.  

Table 6. 

Critical Appraisal Evaluation based on JBI Critical Appraisal Checklist 

Article Authors Year Study type Rating 

(“YES”) 

Total 

(Percentage) 

Quality 

Rating 

Campbell et al. 

Dunham et al. 

Jackson-Cook et al. 

Janssen & van Atteveldt 

Kratzke et al. 

Swingle& Hartney 

2020 

2019 

2023 

2022 

2021 

2018 

Quasi-Experimental 

Quasi-Experimental 

RCT 

RCT 

Quasi-Experimental 

Case Study 

  6/9 

  8/9 

  8/13 

  11/13 

   9/9 

   8/8 

67% 

89% 

62% 

85% 

       100% 

100% 

 

Fair 

Good 

Fair 

Good 

Excellent 

Excellent 

 

4.4 Data Collection Results 

Information from the final sample of studies was extracted into separate data 

extraction tables according to the specific research questions of this study. To answer RQ2, 

“What study design information, methods and intervention protocols are used in 

neurofeedback training and burnout studies?” data was extracted into Table 7 which 

includes general study information such as author information, year of publication, journal, 

and country of origin, Table 8 which includes study design characteristics such as study 

design, study aim, sample size, intervention method, and control conditions and Table 10 

which includes intervention information such as setting, duration, results, and study 

limitations. To answer RQ3, “How are burnout outcomes characterised and measured in 

neurofeedback training studies?”, data was extracted into Table 10 which includes 

intervention information such as pre-test and post-test measures. To answer RQ4, “What 

types of burnout populations and sample characteristics are utilised in neurofeedback 
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training studies?”, data was extracted into Table 9 which includes sample characteristics 

such as demographic information, age group, socio-economic/ workplace sector and 

inclusion and exclusion criteria. Finally, to answer the main Research Question (RQ1), “How 

effective is neurofeedback training as an intervention in the management of burnout?”, 

results and limitations in Table 10 were combined and discussed.  

Table 7. 

General Study Information  

Authors Year Title Journal 
Country of 
origin 

          

A. Campbell,  
M. Mattoni,  

M.N Yef imov,  
K. Adapa,  
L.M. Mazur 

2020 Improving Cognitive 
Workload in 

Radiation 
Therapists: A Pilot 
EEG 

Neurofeedback 
Study 

Frontiers in 
Psychology 

United States of  
America  

C.Dunham,  

A.L Burger,  
B.M. Hileman,  
E.A Chance,  

A.E. Hutchinson,  
C.M. Kohli,  
L. DeNiro,  

J.M Tall,  
P. Lisko 

2019 Brainwave Self -

Regulation During 
Bispectral Index 
(TM) 

Neurofeedback in 
Trauma Centre 
Nurses and 

Physicians Af ter 
Receiving 
Mindfulness 

Instructions 

Frontiers in 

Psychology 

Spain 

L. Jackson-Cook  2023 Combatting 
Counsellor 

Exhaustion: 
Neurofeedback 
Versus Mindfulness 

ProQuest 
Dissertations 

Publishing 

United States of  
America 

T.W.P Janssen,  
N. van Atteveldt 

2022 Explore your brain: 
A randomized 

controlled trial into 
the ef fectiveness of  
a growth mindset 

intervention with 
psychosocial and 
psychophysiological 

components 

British Journal of  
Educational 

Psychology 

Netherlands 
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I.M.Kratzke,  
A. Campbell,  

M.N. Yef imov,  
P.R. Mosaly,  
K. Adapa 

S. Meltzer-Brody 
T. M. Farrell 
L.M Mazur 

 
  

2021 Pilot Study Using 
Neurofeedback as a 

Tool to Reduce 
Surgical Resident 
Burnout 

Journal of  the 
American College 

of  Surgeons 

United States of  
America 

P. G. Swingle,  

E. Hartney 

2018 Enhancing health 

leadership 
performance using 
neurotherapy 

Healthcare 

Management 
Forum 

Canada 
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Table 8. 

Study Characteristics 

      

Authors 
Study 

design 
Study Aim Study duration Sample Control Conditions 

Campbell et al. 
Pilot study (Not 
specified) 

To test if 12 Radiation therapy 

therapists (RTTs) could learn alpha-
theta neurofeedback (NF) protocol and 
exhibit behaviour and brain 

performance-related benefits. 

3-week period  
12 healthy adult radiation 
therapists  

No control condition 

Dunham et al. 
Experimental  

(Quasi) 

To determine if neurofeedback (NFB) 
participants could learn to self-regulate 

their brain wave activities immediately 
after receiving mindfulness instructions 

4-day intervention for each participant totalling 228 

days 

57 level I trauma centre 

nurses/physicians 

Passive control condition (191 
nurses/physicians did not 
participate in the Bispectral Index 

(BIS) NFB investigation but 
completed the 11-item Wellbeing 
Inventory survey) 

Jackson-Cook et 
al. 

Experimental 

pilot study 
(RCT) 

To explore the benefits of using 

neurofeedback as a self-care strategy 
with counsellors experiencing various 
levels of counsellor exhaustion. 

8 weeks (both NFB and Mindfulness) 
 24 Licenced counsellors (12 in 
burnout intervention group) 

Active control condition 
(mindfulness) 

Janssen & van 
Atteveldt 

Randomised 

control trial 
(RCT) 

To address small effect for growth 

mindset interventions and to improve 
school outcomes and improve 
effectiveness 

1 month (school 1) 1 month (school 2) 
20 7th grade high-school Dutch 
classes (N=439)  

Active control condition (no 
mindset messaging) 

Kratzke et al. 
Experimental 
with Control  

(Quasi) 

To assess the impact of 
neurofeedback on the cognitive 
workload and personal growth areas of 

surgery residents with burnout and 
depression. 

8-week interval 
15 surgical residents from 1 
academic institution (10 with 

severe burnout) 

Passive control condition (5 
others with less severe 
symptoms were treated as 

controls) 

Swingle & 
Hartney 

Case study 

to outline the application of the 
concept of optimal performance 

training to organizational leadership in 
a healthcare context, by describing 
approaches to Neurotherapy and 
illustrating their application  

Not specified 1 mid-career health director No control condition 
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4.4.1 Study Information and Characteristics 

Table 7 provides a summary of the study information and Table 8 provides a 

summary of the study characteristics used in the studies. Both tables address part of RQ2 of 

the study which aimed to determine what study design information, methods and intervention 

protocols were used in neurofeedback training and burnout studies. Consequently, all of the 

studies were published in the global North with three of the studies being published in the 

United States of America (Campbell et al., 2020; Jackson-Cook et al., 2023; Kratzke et al., 

2021), two of the studies published in Europe (Spain and Netherlands) (Dunham et al., 2019; 

Janssen & van Atteveldt, 2022) and one study published in Canada (Swingle & Hartney, 

2018). All studies were published in the last six years (2018-2023) with two studies 

published before 2020 (Dunham et al., 2019; Swingle & Hartney, 2018), one study in 2020 

(Campbell et al., 2020) and three studies after 2020 (Jackson-Cook et al., 2023; Janssen & 

van Atteveldt, 2022; Kratzke et al., 2021).  

In terms of study information, only one study mentioned burnout and neurofeedback 

clearly in the title and aims of the study (Kratzke et al., 2021). Four studies mentioned 

neurofeedback training clearly in the title and the study aims but did not refer to burnout 

specifically (Campbell et al., 2020; Dunham et al., 2019; Jackson-Cook, 2023; Swingle & 

Hartney, 2018). Instead, aspects such as cognitive workload (Campbell et al., 2020), 

counsellor exhaustion (Jackson-Cook,2023), enhancing leadership (Swingle & Hartney, 

2018) and aspects of stress (Dunham et al., 2019) were utilised. However, only upon further 

inspection of keywords and abstract was it made clear that these studies were focusing on 

burnout specifically. Finally, the remaining study did not mention neurofeedback or burnout 

in the title (Janssen & van Atteveldt, 2022) but mentioned neurofeedback in its aims and 

measured and referred to burnout as a syndrome in the study.  

In terms of study design, only one of the six studies explicitly specified the design 

type, stating it was a randomised control trial (RCT) with a control condition (Janssen & van 

Atteveldt, 2022). While three of the six studies also utilised experimental designs, they did 

not explicitly specify design type, only stating experimental with a control condition (see 



51 
 

Table 8) (Dunham et al., 2019; Jackson-Cook et al., 2023; Kratzke et al., 2021). However, 

because one experimental study (Jackson-Cook, 2023) stated a randomised assignment to 

either a control group or intervention group, it was also taken as an RCT study design. In 

contrast, because the two remaining experimental studies (Dunham et al., 2019; Kratzke et 

al., 2021) did not explicitly specify a randomised condition, they were taken to be quasi-

experimental designs (Harris et al., 2006). Of the remaining two studies, one study specified 

its design as a case study (Swingle & Hartney, 2018) and the remaining study did not specify 

the design type, only specifying it was a pilot study (Campbell et al., 2020). However, 

because it focused on one intervention and did not specify a control condition, it was also 

taken as a quasi-experimental study (Harris et al., 2006). 

Of the studies that specified control conditions, two of the studies specified an active 

control condition (Jackson-Cook, 2023; Janssen & van Atteveldt, 2022) in which the control 

group is assigned to a different intervention which was directly compared with the 

experimental neurofeedback group (Dunn et al., 2023). The remaining two control studies 

specified a passive or inactive control condition (Dunham et al., 2019; Kratzke et al., 2021) in 

which the control group either only participates in the same pre-test/post-test procedure or 

participates in the same experimental procedure which differs in some capacity (Au et al., 

2021).  

Table 9. 

Sample Characteristics 

Authors  
Participant Information 

 
Inclusion 
Criteria 

Exclusion 
Criteria 

  
Sample 
size 

Age 
Groups 

Gender Ethnicity Occupation   

Campbell et al. 12 adult (not 

specified) 

6 males 

6 females 

Not specified Radiation therapists Not specified Not specified 

Dunham et al. 57 intervention 

group 

191 control 
group 

24–67 years 

(mean age was 

36.5 +/ 11.8 
years) 

11 males 

[19.3%] 

(intervention) 
46 females 

[80.7%] 

(intervention) 

Not specified level I trauma center 

nurses/physicians 

Physicians 

(resident, 

attending, 
and assistant) 

and nurses 

(registered,   
practitioner, 

and   

anaesthetist),   

employed by 
St. Elizabeth  

Youngstown  

Individuals 

undergoing 

psychological or 
psychiatric 

counselling   

Those requiring 
psychiatric 

medications 
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Hospital Level 
I  Trauma 

Centre 

 
Jackson-Cook et 

al. 

 
12 

neurofeedback 

group   

12 mindfulness 
group [only 9 

completed]  

(24 total) 

 
25-63 years (M 

= 41.83, SD= 

12.0) [NFB]  

25-64 years (M 
= 40.22, SD= 

13.75) 

[Mindfulness] 

 
1 male [8.3%] 

(NFB) 

11 female [ 

91.7%] (NFB) 
 

2 male [22.2%] 

(Mindfulness)  

7 female 
[77.8%] 

(Mindfulness) 

 
6 White [50%] 

(NFB)  

2 

Hispanic/Latino 
[16.7%] (NFB) 

1 African 

American [8.3%] 

(NFB)  
 

4 white [44.4%] 

(Mindfulness) 

3 
Hispanic/Latino 

[33.3%] 

(Mindfulness) 
1 African 

American 

[11.1%] 

(Mindfulness) 
1 More than one 

race [11.1%] 

(Mindfulness) 

3 more than 1 
race 

[3.25%](NFB) 

 
5 Licensed 

Professional 

Counsellor Associate 

[41.7%] (NFB) 
5 Licensed 

Professional 

Counsellor [41.7%] 

(NFB) 
2 Licensed 

Professional 

Counsellor 

Supervisor [16.7%] 
(NFB)  

3 Licensed 

Professional 
Counsellor Associate 

[33.3%] (Mindfulness) 

5 Licensed 

Professional 
Counsellor [55.6%] 

(Mindfulness) 

1 Licensed 

Professional 
Counsellor 

Supervisor [11.1%] 

(Mindfulness) 

  

 
Licenced 

counsellors or 

interns who 

have worked 
for at least 2 

years with 

clients who 

have 
experienced 

various levels 

of trauma. 

 
participants 

experiencing 

counsellor 

exhaustion as 
measured by 

TABS, QOLI, 

and qEEG  

Taking 
benzodiazepine 

medications 

(interfere with 

brain wave 
patterns) 

Been exposed 

to someone 
with COVID-19  

or have been 

diagnosed 

within the past 
14-days 

Janssen & van 

Atteveldt 

222 intervention 

group   

217 control 
group 

(439 total/ 20 

7th grade high-

school Dutch 
classes) 

12.73 years 

(.48) [control] 

12.73 years 
(.46) 

[intervention] 

110 males 

(control) 

107 female 
(control) 

 

120 males 

(intervention) 
102 female 

(intervention) 

Not specified 7th grade high school 

students 

Schools had 

to be a 

maximum 
travel 

distance of 

1.5 hours 

from 
Amsterdam 

Minimum of 4 

classes had 

to participate 
in each 

school,  

Even 
numbers of 

classes within 

a school track 

had to 
participate for 

stratification 

Those that did 

not respond  

Those that 
declined to 

participate 

 

Kratzke et al. 

 

10 intervention 
group 

5 control group  

(15 total) 

 

Not specified 

 

Not specified 

 

Not specified 

 

surgical residents 

 

Maslach 
Burnout 

Inventory 

(MBI) score of 

more than 27  
Patient Health 

Questionnaire

-9 Depression 
Screen (PHQ-

9) score of 

more than 10 

  

 

Not specified 

Swingle & 

Hartney 

1 Not specified 1 male Not specified mid-career health 

director 

Not specified Not specified 
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4.4.2 Sample Characteristics 

Table 9 provides a summary of the studies' sample characteristics that address RQ4 

of this study which aimed to determine what types of burnout populations and sample 

characteristics are utilised in neurofeedback training studies. Accordingly, sample sizes 

varied greatly between studies ranging from the smallest sample size of one participant 

(Swingle & Hartney, 2018) to the largest sample size of 439 participants (Janssen & van 

Atteveldt, 2022). The total amount of participants across studies was 739 (M =123.16, SD = 

165.40). Of the six studies, three did not specify the age groups of the participants 

(Campbell et al., 2020; Kratzke et al., 2021; Swingle & Hartney, 2018). However, because 

these samples included descriptive occupation information such as radiation therapists 

(Campbell et al., 2020), surgical residents (Kratzke et al., 2021) and a mid-career health 

director (Swingle & Hartney, 2018), it was clear that the samples utilised adult participants. 

Of the studies that did specify ages, two studies utilised similar age groups with participants 

being between the ages of 25 and 64 years old (Jackson-Cook, 2023) and between the ages 

of 24 and 67 years old (Dunham et al., 2019), while the remaining study specified a younger 

age demographic with all participants in the sample being 12.73 (13) years old (Janssen & 

van Atteveldt, 2022).  

In terms of gender information, only one study did not specify the gender of 

participants (Kratzke et al., 2021). Four studies utilised both male and female participants 

(Campbell et al., 2020; Dunham et al., 2019; Jackson-Cook et al., 2023; Janssen & van 

Atteveldt, 2022) and one study only utilised a male participant (Swingle & Hartney, 2018). 

However, there were more female participants utilised across studies (those that were 

reported) with a total of 279 (M= 93; SD= 83.19). In contrast, the total amount of male 

participants across studies was 251 (M= 62.75; SD= 96.75).  

In terms of participant ethnicity, only one study specified the ethnicity of the 

participants with ten of the total twenty-one participants (across both control and 

experimental groups) being white-identifying, five of the participants being Hispanic or 

Latino-identifying, four of the participants identifying with more than one race, and two of the 
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participants identifying as African American (Jackson-Cook et al., 2023).  

Overall, only three (half of the total) studies reported exclusion criteria for 

participants, with common reasons including taking medications that may interfere with brain 

wave patterns (Dunham et al., 2019; Jackson-Cook et al., 2023), those experiencing 

psychological or psychiatric issues/ exhaustion or receiving treatment for these issues 

(Dunham et al.,2019; Jackson-Cook et al., 2023), exposure to COVID-19 (Jackson-Cook, 

2023) and participants that declined to participate (Janssen & van Atteveldt, 2022). 
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Table 10. 

Intervention Information, Outcomes, Measures, Results and limitations 

Authors Intervention 

Method 

Intervention duration Setting Burnout and Well-Being 

measures 

Results limitations 

  Session 
Amount  

Session 
length  

Total 
duration 

 Pre-measures Post Measures   

Campbell et al. Alpha/theta 
neurofeedback (NF) 

8 sessions   28 minutes in 
length 

Over 3 week 
period  

Within  
medical 
Hospital 

Pre-intake wellbeing 
questions answered questions 
with Clinician 
 
BrainPaint CPT was 
administered pre-NF 
intervention with EEG 
 
pre-assessments of cognitive 
workload through the NASA-
TLX) 
 

BrainPaintR CPT was 
administered post-NF 
intervention with EEG 

recording 
 
Post NF assessments of 
cognitive workload using 
NASA-TLX 

Results show linked 
cognitive workload 
improvements 

 
Results highlight NF 
can be learned and 
implemented in a busy 
setting  

No control group 
 
Sample size was small 

Dunham et al. EEG Neurofeedback 
and Mindfulness-
based instructions   

2 sessions per 
day (8 
sessions) 

12 minutes 4 days + 1 
follow up after 
30 days  

Not specified 11-item St. Elizabeth 
Youngstown Hospital 
Wellbeing Inventory  
 

Each session was preceded 
by participant mindfulness 
instructions 
 
Non-burnout Inventory 

 
Documented BIS (EEG) base 
value 

participants were asked to 
subjectively rate NFB 
cognitive states and asked 
to rate their current state of 

relaxation. 
 
11-item Wellbeing 
Inventory survey 
approximately 30 days after 

learning day 4 with three 
interrogatory (yes or no) 
questions. 

Results highlight overall 
Improvements in 
Wellbeing  

 

 

 

No well-being score 
follow-up for the control 
that did not participate in 
the BIS NFB study. 

Jackson-Cook et 

al. 

Neurofeedback 

Training and 
Mindfulness online 
group sessions 

2 sessions per 

week (total of 
16 sessions)  
  

30 minutes  8 weeks  Home/office Pre-screening questionnaire 

 
Demographic Questionnaire, 
 
Traumatic Attachment and 
Beliefs Scale 

 
Quality of Life Inventory 
 
pre qEEGs (brain mapping) 

Post- qEEG Results reflected a non-

significant finding for 
NF.  
 
However, decrease in 
counsellor exhaustion 

evidenced for both 
neurofeedback group 
and the mindfulness 
group 

Use of Self-report 

instruments and 
 
Did not examine 
vicarious resiliency. 
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Janssen & van 
Atteveldt 

Theta/Beta 
Neurofeedback  

4 sessions (1 
per week) 

50 minutes  Over period of 
25 days  

School setting 
during regular 
Mentor hours 

School Outcomes evaluated  
 
The nine-item School Burn-

out Inventory 
 
Mindset revised self-theory 
scale.  
 

The nine-item Effort Beliefs 
scale  
 
adapted version of the 2x2 
achievement goal scale  

 
short version of the Academic 
Self-Regulation Questionnaire 
(SRQA) 
 

School Outcomes 
evaluated directly after as 
manipulation check and 1 

year later  

Results show increased 
mindset directly after 
the intervention, and at 

follow up (1 year later) 
 
Demonstrated a 
protective effect against 
deterioration of math 

grades at 1-year follow-
up compared to 
controls. 

COVID-19 pandemic: 
lack of follow up, high 
dropout rates, 

confounding effect 
 
Not able to discern 
contributions of 
psychosocial/physiologic

al components to 
intervention effects 
 
comparison indirect so 
large effect size found 

should be interpreted 
with caution. 

Kratzke et al. Alpha/Theta 
neurofeedback  

8 sessions 
each  
 

35 minutes   Over period of 
3 months 
(June to 
August 2018) 

Not specified Cognitive workload assessed 
initially via (EEG) 
 
Participants to report their 
progress (or regression) using 

a -100 to 100-point 
 
Each participant to report daily 
on their overall status (eg 
amount and quality of sleep, 

stress, anxiety,self-
confidence, feeling 
depressed, thoughts of 
suicide) 
 

Maslach Burnout Inventory 
[MBI]  
 
Patient Health Questionnaire–
9 Depression Screen [PHQ-9] 

Cognitive workload 
assessed again after 
treatment via (EEG) while 
the subjects performed n-
back working memory 

tasks. 

Results showed a 
significant improvement 
in cognitive workload  
(not noted in the control 
group).  

 
Results highlight 
significant correlation 
between time (NFB 
sessions) and average 

improvement in all 
growth areas 

Results are based on 1 
experiment with few 
subjects and without a 
“sham” neurofeedback 
control group. 

 
Non-random allocation of 
subjects led to an 
intentionally higher level 
of initial burnout-

depression in the 
treatment group 

Swingle & 
Hartney 

Alpha/ Beta 
Neurofeedback  

Not specified Not specified Not specified Not specified Self-reported experience of 
burnout and stress  
 
ClinicalQ brain map (EEG) 
 

Not specified Results show Martin 
improved in measures 
(sleep problems, 
worrying, reduced 
cognitive effectiveness, 

depressed mood states, 
and irritability) 
 
He reported being very 
much more effective 

cognitively in his 
leadership functions 

Not specified 



57 
 

 

4.4.2 Intervention Characteristics 

Table 10 provides a summary of intervention characteristics, outcomes, measures, 

results and study limitations that address RQ2 which aimed to determine what study design 

information, methods and intervention protocols were used in neurofeedback training and 

burnout studies. All studies utilised a neurofeedback training intervention, either with a 

combination of mindfulness training (Dunham et al., 2019; Jackson-Cook et al., 2023), in 

direct comparison to mindfulness training (Janssen & Van Atteveldt, 2022) or by itself 

(Campbell et al., 2020; Kratzke et al., 2021; Swingle & Hartney, 2018). In terms of targeted 

training, two studies utilised Alpha-Theta neurofeedback training (Campbell et al., 2020; 

Kratzke et al., 2021), one study utilised Alpha-Beta neurofeedback training (Swingle & 

Hartney, 2018), one study utilised Theta-Beta neurofeedback training (Janssen & van 

Atteveldt, 2022) and two studies did not explicitly specify the targets of the training protocol 

(Dunham et al., 2019; Jackson-Cook et al., 2023). In terms of intervention setting, three of 

the studies did not specify where the intervention took place (Dunham et al., 2019; Kratzke 

et al., 2021; Swingle & Hartney, 2018). Only three studies specified setting, with one being 

conducted within a medical hospital (Campbell et al., 2020), one being conducted in a school 

setting during regular schooling hours (Janssen & Van Atteveldt, 2022) and one conducted 

via remote software in the home or office of the participant (Jackson-Cook et al., 2023).  

Intervention duration varied across studies with the shortest duration being 5 days (4 

intervention days and 1 follow-up after 30 days) (Dunham et al., 2019) and the longest 

duration being 3 months (91 days) long (Kratzke et al., 2021). The total intervention duration 

across studies was 198 days (M=39.6, SD= 30.55). In terms of intervention session length, 

the shortest session duration was 12 minutes (Dunham et al., 2019), and the longest session 

duration was 50 minutes (Janssen & van Atteveldt, 2022), with the total time duration across 

interventions of 155 minutes (M=31, SD= 12.23). Total amount of sessions also varied 

across studies with the least number of total sessions being 8 sessions (Campbell et al., 

2020; Dunham et al., 2019; Kratzke et al., 2021) and the greatest number of sessions being 
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16 sessions (Jackson-Cook, 2023) with a total amount of sessions across interventions 

being 44 sessions (M=8.8 sessions, SD= 3.91; Range = 12). Only one study did not specify 

intervention duration, session duration or number of sessions (Swingle & Hartney, 2018).  

In terms of study design and methodology, the included studies fit into one of three 

categories, either neurofeedback training was conducted as the sole intervention with no 

other intervention, neurofeedback training was conducted by itself but compared to another 

separate intervention or neurofeedback was combined with another intervention. Because 

the inclusion and exclusion criteria for the study allowed for the inclusion of other 

interventions, the interventions were categorised into one of the three categories and 

discussed as such. The results of each group were then compared to each other. 

Neurofeedback-Only Intervention. Three studies conducted interventions where 

neurofeedback was the only intervention with either a control condition or no control 

condition (Campbell et al., 2020; Kratzke et al., 2021; Swingle & Hartney, 2018). Two of the 

studies had similar intervention time protocols, with both conducting eight neurofeedback 

sessions each (Campbell et al., 2020; Kratzke et al., 2021). However, one study conducted 

35-minute sessions over an eight-week interval (Kratzke et al., 2021) and the other study 

conducted 28-minute sessions over a three-week interval (Campbell et al., 2020). The 

remaining study did not specify session length or interval of intervention (Swingle & Hartney, 

2018).  

In terms of intervention protocol, all three studies conducted prior EEG baseline 

measures of brain function to identify target areas for the subsequent neurofeedback 

intervention and identify a baseline for reward and inhibit frequencies. Two of the studies 

utilised BrainPaint software (Campbell et al., 2020; Kratzke et al., 2021) while one study 

utilised a clinicalQ brain map (Swingle & Hartney, 2018). The Campbell et al. (2020) study 

also assessed cognitive workload (N-back test) via EEG both prior and post-intervention. 

Only the Swingle & Hartney (2018) study mentioned that the brain mapping software 

identified individual areas of concern such as elevated alpha waves, excessive beta waves, 

suppressed theta waves and a ratio of high to low alpha waves which were then used as 
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targets for the intervention at areas O1 and Cz. The remaining two studies did not specify 

the individualised results of the brain mapping software, only that they targeted alpha/theta 

waves (Kratzke et al., 2021) or alpha/theta/beta activity in the temporal lobes at C5 and C6 

(Campbell et al., 2020).  

Overall, the sessions began similarly, with the participants being instructed to remain 

relaxed and still while the software calibrated their brain map (Campbell et al., 2020; Kratzke 

et al., 2021). After this, all three studies proceeded with alpha-theta/alpha-beta training (eyes 

closed), with instructions to maintain a cognitive state for deep relaxation (Kratzke et al., 

2021) or to quiet the mind while remaining awake (Campbell et al., 2020; Swingle & Hartney, 

2018). These alpha training sessions took up a majority of the intervention time, with two 

studies mentioning this portion as 24 minutes (of a total 28-minute session/35-minute 

session) (Campbell et al., 2020; Kratzke et al., 2021). The alpha training period was then 

followed by an arousal period (eyes open), either continuing to target alpha/theta activity 

(Kratzke et al., 2021; Swingle & Hartney, 2018) or targeting theta/beta activity (Campbell et 

al., 2020). These arousal periods were shorter, only constituting four minutes (Campbell et 

al., 2020) or nine minutes (Kratzke et al., 2021) of the total intervention time. Only two 

studies specified reward and inhibit conditions (Campbell et al., 2020; Kratzke et al., 2021). 

In the Campbell et al. (2020) study, the frequency range for alpha was 8-11 Hz and the 

frequency range for theta was 5-8 Hz. The reward condition was 40-60% above the 

threshold for theta and the inhibit condition was 10-20% below the threshold. The reward 

conditions (including higher pitched sounds for alpha, lower pitched sounds for theta and 

visual EEG graph feedback) informed the EEG peak amplitudes in the range between 15-18 

Hz. The inhibit condition caused a stop of all sounds and the graph to elevate. Similarly, in 

the Kratzke et al. (2021) study, the frequency ranges for deep relaxation sessions were 2-4 

Hz and 15-30 Hz with the reward frequencies set to 5-7 Hz and 8-11 Hz. The frequency 

ranges for the arousal sessions were 1-2 Hz and 20-30 Hz and the reward frequencies were 

set to 15-18 Hz. If the frequency ranges were 30% greater than the baseline amplitudes, the 

participant was notified via verbal and visual feedback from the software. The Swingle & 
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Hartney (2018) study did not specify reward or inhibit conditions, only that there was a focus 

on regaining optimal cognitive performance through increasing Alpha Peak Frequency (APF) 

at specific locations O1 and Cz.  

Neurofeedback Training Compared to Mindfulness Intervention. Only one study 

included a direct comparison between neurofeedback training and another separate 

intervention (mindfulness training) (Jackson-Cook et al.,2023). The comparative mindfulness 

training intervention was defined as a tool for cultivating essential internal skills through 

active consciousness, attention, and awareness (Jackson-Cook et al.,2023). In terms of 

training sessions, the neurofeedback training group received two thirty-minute sessions a 

week for eight weeks (total of 16 sessions), while the mindfulness group received one, one-

hour session a week for eight weeks (total of 8 sessions). The intervention protocol for both 

groups included an initial qEEG (both closed-eye and open-eye condition) and a post-

intervention qEEg (both closed-eye and open-eye conditions) to determine a comparative 

difference between the groups. Along with these initial qEEG recordings, all participants also 

participated in questionnaires (such as pre-screening, demographic, Counsellor Exhaustion 

Assessment, Trauma and Attachment Belief Scale, Quality of Life Inventory) before the 

intervention took place. The initial qEEG brain mapping results (maps created via 

Neuroguide software) determined the individualised intervention protocol (protocol created 

via Bioexplorer software) for the neurofeedback group. Although not explicitly stated, the 

study looked at theta/beta index and looked at changes between groups at Fp2, F7, F8, 

Cz,Pz, P3 and P4 (Jackson-Cook et al., 2023).  

In the remote neurofeedback training sessions, the researcher measured 19 

channels of real-time brainwave activity via three/four electrodes placed at specific locations 

on the scalp (Jackson-Cook et al., 2023). Based on the initial qEEG map and individual 

protocol design, the clinician was able to set goals for the participant’s specific brain wave 

activity. Using operant conditioning, audio and visual feedback was used to promote the 

enhancement of desired brain wave patterns and suppression of undesired brain wave 
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patterns. Once brainwave activity fell into a particular goal pattern, the participant received 

positive visual (play a video game, watch tv, watch movie), auditory (nature or musical 

sounds) or a combination of the two as feedback.  

In comparison, the remote mindfulness group training sessions were facilitated by a 

certified mindfulness instructor who guided and taught the participants mindfulness skills 

over the eight-week period (Jackson-Cook et al., 2023). The following skills were taught; 

week 1 (overview and introduction into mindfulness), week 2 (being in the body), week 3 (the 

body-mind), week 4 (identification and integrating mindfulness into the day), week 5 

(listening to/tracking personal triggers), week 6 (self-regulation), week 7 (observation and 

experiences) and week 8 (cultivate, witness and resources). In addition to these lessons, the 

participants were required to complete daily self-practice of mindfulness, self-report on 

tracking sheets, complete daily journaling prompts and reflection points. The participants 

were also given additional resources for self-practice such as audio guidance, bubbles for 

breath awareness, tennis balls for self-massage and access to discussions with the 

facilitator between the sessions (Jackson-Cook et al., 2023). 

Neurofeedback Training Combined with another Intervention. Although 

somewhat similar to the comparative group (in the addition of another intervention), the 

neurofeedback training intervention combined with another intervention involved a mix of the 

neurofeedback training intervention and another intervention rather than a direct comparison 

of effectiveness between the two interventions. Two studies conducted interventions where 

there was a combination of neurofeedback training and another type of intervention such as 

mindfulness training (Dunham et al., 2019) or a growth mindset intervention (Janssen & van 

Atteveldt, 2022). Both studies conducted four lessons/sessions each, with one of the studies 

conducting one 50-minute session per week for four weeks (Janssen & van Atteveldt, 2022) 

and the other study conducting two 12-minute sessions each day over four days (not 

specified if consecutive or non-consecutive) (Dunham et al., 2019). Both studies conducted 

a follow-up session post-intervention, with one conducting the follow-up immediately after 

the intervention and one year later (Janssen & van Atteveldt, 2022) and the other conducting 
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the follow-up after approximately 30 days post-intervention (Dunham et al., 2019).  

In the Dunham et al. (2019) study, before the start of the intervention procedure on 

each learning day, participants completed the 11-tem St Elizabeth Youngstown Hospital 

Wellbeing inventory which assessed relaxation and current wellbeing over the most recent 

three days. Subsequently, the participants would be connected to the Bispectral Index 

Monitor (BIS) EEG machine which then documented a baseline of the participant's 

brainwave activity. The participants were then given verbal mindfulness instructions which 

instructed them to sit comfortably with their eyes open and focus on the EEG BIS monitor 

with relaxed attention. The participants were then informed that a BIS score of more than 94 

indicated fast brainwave activity and that the number might be reduced by balancing 

relaxation with focused attention. Then the first 12-minute neurofeedback session would take 

place. After a short break following the first session, the participants would receive more 

verbal mindfulness instructions indicating that participants should focus on the monitor 

utilising relaxed attention and then continue to complete the second neurofeedback session. 

After the conclusion of the second session, participants were asked to subjectively rate the 

neurofeedback cognitive states that may have influenced the reductions in the BIS values. 

After the first day of sessions, participants were then given mindfulness instructions to apply 

in everyday life. Although the exact targets of the neurofeedback intervention were not 

stated explicitly, the study did mention that a reduction in the BIS value indicated that the 

power in the high-frequency band (30-47 Hz) has reduced and the power in the 

intermediate-frequency band (11-20 Hz) has increased (Dunham et al., 2019).  

In the Janssen & van Atteveldt (2022) study, school outcomes for individuals were 

measured before the start of the intervention and post-intervention via several instruments 

(Nine-item School Burnout Inventory, Mindset Revised Self-Theory Scale, Adapted Version 

of 2x2 Achievement Goal Scale, and Short Version of the Academic Self -Regulation 

Questionnaire). Both the growth mindset intervention protocol and the control condition 

protocol involved a series of four class lessons in which participants learnt about the brain, 

actively participated in lesson-related activities both individually and in groups, had workbook 
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exercises, had take-home messages, and were shown teasers for the following lessons. The 

main difference between the groups was that the growth mindset intervention group focused 

on brain plasticity, controllability of the brain, mindset training and included elements of 

Cognitive Behavioural Training (CBT) to challenge fixed mindset. The intervention group 

training protocol was conducted as follows; lesson one included learning about brain 

plasticity and conducted activities such as mirror drawing and juggling, and lesson two 

included learning about growth mindset and included watching related videos and 

completing CBT exercises. Lesson three included learning about neurofeedback training and 

EEG and included participation in neurofeedback training (such as getting a baseline 

recording, looking at raw EEG data, real-time attention, focusing on own influence of 

brainwave activity and then completing attention exercises [line exercise, neuron exercise, 

free-choice exercise and reading exercise] during neurofeedback). While the study did not 

mention the specifics of the neurofeedback training procedure (such as electrode placement 

or amplitude), the study mentioned that the target of the sessions was measured by a 

decrease in theta/beta index when compared to baseline. Lesson four included setting 

SMART goals and included connecting all lessons and applying it to a school context, setting 

personal goals, identifying obstacles and possible solutions and then writing a message in a 

bottle to future self (Janssen & van Atteveldt, 2022). Outcomes were then measured directly 

after the intervention and one-year post-intervention (Janssen & van Atteveldt, 2022). 

4.4.3 Burnout Measures  

To answer RQ3 which aims to assess burnout measures characterised in 

neurofeedback training studies, summary data on burnout measures was extracted into 

Table 10. Across all of the studies, a total of 20 measures were used to measure burnout or 

related characteristics. All studies reported more than one burnout measure used. Of the 

tools used to measure burnout, five studies utilised brain mapping (EEG) measures, either 

by itself (Jackson-Cook et al., 2023; Janssen & van Atteveldt, 2022; Swingle & Hartney, 

2018), or in conjunction with the completion of a task to measure cognitive workload such as 

a Left-Right-Pause Computerised Performance Test (CPT) (Campbell et al., 2020) or 
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computerised n-back Working Memory Task (Kratzke et al., 2021). Four studies utilised 

questionnaires, such as pre-screening questionnaires to ascertain general health and well-

being levels (Campbell et al., 2020; Jackson-Cook et al., 2023; Kratzke et al., 2021) as well 

as academic self-regulation levels (Janssen & van Atteveldt, 2022). Three studies used 

scales to measure burnout, general well-being, and cognitive workload such as the 

Traumatic Attachments and Belief Scale (TABS) (Jackson-Cook et al., 2023), the National 

Aeronautics and Space Administration Task Load Index (NASA-TLX) (Campbell et al., 

2020), as well as the Mindset Revised Self-Theory Scale, Nine-Item Effort Belief Scale, and 

an adaptation of the 2x2 Achievement Goal Scale (Janssen & van Atteveldt, 2022). Four 

studies used inventories to measure burnout and well-being such as the 11-Item Elizabeth 

Youngstown Hospital Wellbeing Inventory and an unspecified Non-Burnout Inventory 

(Dunham et al., 2019), the Quality-of-Life Inventory (QOLI) (Jackson-Cook et al., 2023), the 

Nine Item School Burnout Inventory (SBI) (Janssen & van Atteveldt, 2022) and the Maslach 

Burnout Inventory (MBI) (Kratzke et al., 2021). Three studies utilised self -reporting measures 

to ascertain burnout levels, attempting to understand a personal account of overall status, 

sleep, stress and anxiety (Kratzke et al., 2021) as well as personal experience with burnout 

and stress (Swingle & Hartney, 2018). Lastly, one study used school outcomes as a 

measure of burnout (in conjunction with other measures) (Janssen & van Atteveldt, 2022).  

All studies reported these as pre-measures, while only one study did not specify a 

post-measure (Swingle & Hartney, 2018). Of the five studies that did report, all reported the 

same pre-measures as post-measures, such as qEEG measurement both pre- and post-

intervention (Campbell et al., 2023; Jackson-Cook et al., 2023; Kratzke et al., 2021), pre- 

and post-computerised assessments/tests (Campbell et al., 2020; Dunham et al., 2019), pre- 

and post-subjective rating cognitive states (Dunham et al., 2019) and pre- and post-

assessment of school outcomes both (Janssen & van Atteveldt, 2022).  

4.4.5 Study Results  

Study results were extracted and summarised in Table 10 and used to answer RQ1, 

which aimed to determine the effectiveness of the neurofeedback training intervention in the 
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management of burnout. Overall, five of the six studies reported an improvement in some 

capacity or multiple capacities after the neurofeedback intervention. These consisted of 

improvements in cognitive workload (Campbell et al., 2020; Kratzke et al., 2021; Swingle & 

Hartney, 2018), improvements in well-being (Dunham et al., 2019; Swingle & Hartney, 

2018), improvements in pre-selected areas of desired personal growth (Janssen & van 

Atteveldt, 2022; Kratzke et al., 2021) and protection against deterioration of certain 

academic skills (Janssen & van Atteveldt, 2022). While the remaining study noted a non-

significant finding for neurofeedback in comparison to the mindfulness group, it did find 

changes in brain areas associated with counsellor exhaustion for those who participated in 

the neurofeedback group (Jackson-Cook et al., 2023).  

Neurofeedback-Only Intervention. Of the three studies that used only 

neurofeedback as an intervention, all three showed improvements in post-measures when 

compared to pre-measures (Campbell et al., 2020; Kratzke et al., 2021; Swingle & Hartney, 

2018). In the Campbell et al. (2020) study, there was a significant decrease (t(11) = 2.4,p < 

0.04) in response time in the computerised tests (CPT), from pre-test (640 ms, SD= 41 ms), 

to post-test (619 ms, SD =56ms) as well as a significant reduction (t(11) = 6.05, p < 0.01, B 

= --8.91) in the subjective cognitive workload scores (NASA-TLX), from pre-test (M=24.3, SD 

=12.25) to post-test (M=19.7, SD =13.3). In terms of baseline EEG measures, the study 

found that there was a decrease in alpha (t(12) = 2.36,p = 0.04) from pre-test (M= --3.1, 

SD=1.4) to post-test (M= --2.2, SD=1.4) and a moderate increase in theta (t(11) = 1.99, p = 

0.072) from pre-test (M= --2.4, SD =2.3) to post-test (M= --0.9, SD= 1.9). Similarly, the 

Kratzke et al. (2021) study found that there was a significant improvement in working 

memory task performance in the intervention group with changes in EEG oscillatory power in 

theta (0.49, 95% CI -1.09 to 2.06, p < 0.05) and alpha (-0.35, 95% CI -1.13 to 1.82, p < 0.05) 

which were not noted in the control group. The study also found significant improvements in 

twenty personal growth areas (selected by participants), with a significant correlation 

between the number of neurofeedback sessions and average improvement in growth areas 

such as stress (r ¼ 0.91) and sleep (r ¼ 0.67). While the Swingle & Hartney (2018) did not 
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specify the exact statistical figure changes from pre- to post-measures, it did specify that 

Martin was able to increase alpha amplitude at locations 01 and Cz which enabled him to 

enhance his visualisation skills, increase mental clarity, reduce lag time between changes in 

states (from relaxation to attention), mitigate negative emotional conditions and improve 

substantially in his previous symptoms such as sleep problems, worry, reduced cognitive 

effectiveness, depressed mood and irritability.  

Neurofeedback Training compared to Mindfulness Intervention. In the single 

comparison study (Jackson-Cook et al., 2023), there was a marginally significant finding [ 

t(11) = 2.544, p = .063, medium effect size (d =.73)] in the Trauma and Belief Scale (TABS) 

scores for neurofeedback training group from initial pre-intervention (M= 50.75 SD = 8.15) to 

post-intervention (M=45.67, SD=5.82). There was also a significant finding [t(6.105) = 11, p 

= <001), large effect size (d= 1,76)] in the Quality of Life (QOLI) assessment for the 

participants in the neurofeedback group, from pre-intervention scores (M = 46.25, SD= 9.61) 

to post-intervention scores (M= 58.17, SD= 10.26). In comparing the neurofeedback group 

TABS scores to the mindfulness group TABS scores, the study found no statistical 

significance between the groups [F(1,20) =.371, p =550], with a decrease in counsellor 

exhaustion evidenced in both the neurofeedback (n=12, M=-5.08, SD=2) and mindfulness 

(n=9, M= -3.33, SD=1.97) groups. Similarly, there was also a nonsignificant finding for the 

QOLI assessment between the groups [F(1,20) = 2.072, p =166],with a decrease in 

counsellor exhaustion evidenced in both the neurofeedback (n=12, M= 11.92, SD= 6.76) and 

mindfulness (n=9, M-7.56, SD= 7.02) groups. However, there was a statistically significant 

difference in participant mean scores from baseline to post-intervention in the neurofeedback 

group, with a significant reduction in theta waves in the frontal lobe (F7, Fp2, F8 and Cz), a 

significant reduction in beta brain waves and an increase in alpha brain waves in the parietal 

lobe (P3, P4, Pz), while the mindfulness group showed virtually no changes in areas of the 

brain impacted by counsellor exhaustion (such as parietal and frontal). However, the brain 

areas that were impacted for these participants (such as T4, T5 and O1) are considered 

periphery lobes and could be attributed to other aspects such as muscle tension. 
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Neurofeedback Combined with another Intervention. In the combination 

intervention studies, the Janssen & van Atteveldt (2022) growth mindset intervention study 

compared theta/beta index during resting baseline with each neurofeedback exercise and 

showed that the intervention group was able to lower the theta/beta index by increasing 

focused attention during the line exercise [F(1, 203) = 28.18, p < .001, N 2/p = .12], the 

neuron exercise [F(1, 203) = 28.18, p < .001,N 2/p =.26] and the free choice exercise [F(1, 

202) = 60.98, p < .001, N 2/p = .23]. The participants were not able to do so during the 

reading exercise due to self-reported difficulty in concentrating on both reading and auditory 

instructions simultaneously. In relation, the average objective control and participant’s 

subjective control rating (0-100) were strongly correlated (r(201) = −.420, p < .001), meaning 

that the 91.7% of participants were more convinced they could influence their brain which 

was also found in the objective control results. The study also found a significant Time x 

Condition interaction [F(1, 450.89) = 11.98, p < .001.] with a medium effect size (d =.38), 

indicating that the intervention resulted in more growth mindset endorsement from pre-

intervention to post-intervention than the control group. The follow-up check (one year later) 

also illustrated that the growth mindset intervention group continued reporting increased 

growth mindset compared to the control group (β = 1.62, 95% CI [.01, 3.25]) with a small 

effect size (d = .25). However, the intervention did not affect school burnout symptoms from 

pre-intervention to post-intervention as both control and intervention groups reported an 

increase in burnout symptoms over time (β = 4.82, 95% CI [3.63, 6.02]). In terms of school 

outcomes, gender and SES did not moderate Time X Condition, however, girls reported less 

growth mindset endorsement, more school burnout symptoms and higher academic 

achievement. Relatedly, students from higher SES reported higher growth mindset 

endorsement regardless of time or condition (Janssen & van Atteveldt, 2022).  

In the Dunham et al. (2019) mindfulness combination study, the BIS neurofeedback 

group showed higher post-session relaxation scores after the 228 learning days (3.6 +- 0.8) 

than pre-session relaxation scores (2.7 +- 0.8; paired t-test p < 0.0001; Cohen d 1.0; paired 

Wilcoxon p < 0.0001). Similarly, the mean BIS neurofeedback values were lower after the 
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228 learning days (90.3 ± 4.5) than the 228 BIS baseline values (97.5 ± 0.8; paired t-test p < 

0.0001; Cohen d 2.2). Among the 57 participants in the BIS neurofeedback intervention 

group, 44 participants showed an improved score for positive affect, non-stress scores, well-

being scores and non-burnout scores that were significantly higher on day four of the 

learning days than on day one. In particular, 28 of these 44 participants showed the greatest 

improvements in non-stress scores from day one (25.0 +- 4.6) to day four (30.8 +- 3.2; 

paired t-test p < 0.0001; Cohen d 1.5; paired Wilcoxon p < 0.0001) while 16 participants 

showed the greatest improvements in positive affect scores with scores being higher on day 

four (13.1 +- 2.3), compared to day one (10.6 +- 2.5; paired t-test p < 0.0001; Cohen d 1.0; 

paired Wilcoxon p < 0.0001). However, 13 participants out of the 57 BIS neurofeedback 

group failed to show an improvement in the non-stress scores or the positive affect scores 

on day four compared to day one.  

 When comparing scoring results from both intervention and control groups, the 11-

item well-being scores for participants in both the control group and neurofeedback group 

were similar on day one of learning, however, were significantly higher for the BIS 

neurofeedback participant group (paired t-test p = 0.0056; paired Wilcoxon p = 0.0067) on 

learning day four compared to the control group on day four. This was also found in non-

stress and non-burnout scores on learning day four when compared to learning day one.  

4.5 Study Limitations  

Study limitations were extracted and summarised in Table 10 and used to answer 

RQ1, which aimed to determine the effectiveness of the neurofeedback training intervention 

in the management of burnout. Regarding study limitations, only one study did not specify 

any limitations of their study (Swingle & Hartney, 2018). The remaining five studies all 

mentioned more than one limitation in their study. Two studies specified external 

confounding factors as a limitation to their study, such as the COVID-19 pandemic which 

prevented follow-up assessments with participants or caused high dropout rates (Jackson-

Cook et al., 2023; Janssen & van Atteveldt, 2022) and not being able to dissociate the 

contributions of psychosocial and psychophysiological components from the effects of the 
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intervention (Janssen & van Atteveldt, 2022). Three studies specified study design 

limitations, such as a lack of a control group (Campbell et al., 2020), non-random allocation 

of subjects group (Kratzke et al., 2021), not utilising a sham neurofeedback group (Kratzke 

et al., 2021) and choosing an individualised treatment rather than a standardised treatment 

(limits group comparisons) (Jackson-Cook et al., 2023). Three studies mentioned 

equipment/measurement limitations such as only utilising a two-channel EEG (Campbell et 

al., 2020), a lack of additional measurements related to cognitive performances and mood 

(such as N back test) (Campbell et al., 2020), a lack of physiological measurements 

(Campbell et al., 2020), a lack of inventory score for the control group (to establish normal 

variance) (Dunham et al., 2019) and a lack of reliability of questionnaire scales (Janssen & 

van Atteveldt, 2022). Four studies mentioned participant/sample limitations such as a small 

sample size (and subsequently a lack of generalisability) (Campbell et al., 2020; Jackson-

Cook et al., 2023; Kratzke et al., 2021), a predominantly female sample (substantial lack of 

males in the sample) (Jackson-Cook et al., 2023), only focusing on high-stress professionals 

(Jackson-Cook et al., 2023), not taking to consideration a participant’s history of trauma 

(Jackson-Cook, 2023) and lacking extensive epidemiological data for the participants 

(Dunham et al., 2019).
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Chapter 5: Discussion and Conclusion 

The fifth chapter will discuss the results presented in chapter four. Firstly, a brief conclusion 

of study background, aims, research questions and study highlights will be presented. 

Following this, the study results will be discussed followed by study recommendations and 

then the study’s limitations will be presented. Finally, a conclusion of whether neurofeedback 

training can be applied to the management of burnout will be discussed.  

In the context of this study, chronic work-related stress is described as a significant 

occupational hazard and a major contributor to the development of psychological disorders 

and the global burden of disease. Although this “occupational phenomenon” (known as 

burnout) is highly prevalent across a multitude of professions and societal domains and has 

been recognised as debilitating to global mental health and well-being, it is not formally 

recognised as a mental health disorder and has no assigned intervention or treatment 

method. This has resulted in vague and subjective definitions of burnout which vary widely 

across contexts. Although standardised burnout measures exist, their applications are 

implemented based on these unpredictable and individual definitions, making it difficult to 

determine what burnout is and how it should be managed. Due to these uncertainties, 

traditionally applied evidence-based medicine practices may not necessarily be the most 

effective or applicable in this context and thus, the consideration of alternative intervention 

methods may be worthwhile. A non-invasive alternative intervention that has shown promise 

in the treatment and management of other disorders is neurofeedback training which 

focuses on actively teaching participants how to change and influence their brain wave 

activity. However, neurofeedback training studies have been criticised for poor study design 

implementation, lack of stringent control conditions, and limitations in methodological 

protocols, which has resulted in uncertainty regarding its effectiveness as an intervention 

method and if it could be applied as an intervention in the burnout context.  

Therefore, the main aim of the study was to determine if neurofeedback training 

would be an effective intervention method for the management of burnout. To determine this, 
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the study conducted a systematic review of the existing literature to evaluate and summarise 

the evidence in the field. While the main aim of the study was concerned with overall efficacy 

(such as the overall results and limitations of the studies) and guided by the RQ1: How 

effective is neurofeedback training as an intervention in the management of burnout? The 

secondary aim of the study was to determine how the existing studies were structured and 

executed by evaluating the methodological, procedural and practical choices made in the 

research process. This was guided by RQ2: What study design information, methods and 

intervention protocols are used in neurofeedback training and burnout studies?, RQ3:  How 

are burnout outcomes characterised and measured in neurofeedback training studies? and 

RQ4: What types of burnout populations and sample characteristics are utilised in 

neurofeedback training studies? The answers to these questions would help to determine 

the standards by which neurofeedback training was implemented, as well as how the 

burnout populations and measures are identified and described. This would enable an 

understanding of how applicable and appropriate neurofeedback training is in the burnout 

context and highlight any potential gaps in the literature to improve future research.  

To answer these questions, the study conducted a systematic review guided by the 

2020 Prisma Guidelines. The following databases Web of Science, Scopus, Medline, 

ProQuest, PsycINFO and Ebscohost) and one search engine (Google Scholar) were 

searched according to inclusion and exclusion criteria (must mention neurofeedback and 

burnout together, no physical or mental comorbidities, can specify neurofeedback and 

another intervention, no restrictions on demographics, research designs and outcomes, 

published on online electronic databases, only studies in English, date parameter of 20 

years (2003-2023). The search strategy yielded 300 identified studies, of these 122 duplicate 

studies were removed before screening resulting in 178 studies. These records were 

screened according to the inclusion and exclusion criteria and 166 records were excluded. 

Thus, 12 remaining studies were sought for full-text retrieval and screened for eligibility. Six 

studies were excluded, resulting in six remaining studies being included in the final sample. 
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The final sample of studies was then assessed and categorised according to their 

methodological protocol, populations, burnout measures and overall results. The results of 

these studies will be discussed below according to the study's main research questions. This 

section will also provide specific recommendations for the field, based on the results of the 

review.  

5.1 Neurofeedback Training Study Design and Intervention Protocol Ambiguity 

RQ2 in the study was concerned with what study design information, methods and 

intervention protocols are used in neurofeedback training and burnout studies. As previously 

noted, neurofeedback training shows the potential to possibly manage various mental health 

disorders and resolve the negative neurobiological consequences associated with these 

disorders (Panisch & Hai, 2018). However, neurofeedback training studies are often 

criticised for the major ambiguity that exists in the research designs and protocols in current 

neurofeedback research (Sorger et al., 2019). The main criticisms have found that there is 

an overall lack of scientific rigour in the studies including limited descriptions of control 

conditions, lack of reporting of meaningful results and substantial variability in the study 

design, implementation of the training protocols and the focus of neural targets (Chiasson et 

al., 2023; Rogala et al., 2016). Similarly, it has also faced major criticism regarding the lack 

of standardised equipment and reporting procedures (Pigott et al., 2021; Swingle, 2021). 

This may also be due to the small number of documented research studies in the area as 

well as the individualisation of neurofeedback training which is challenging for producing 

controlled and generalisable findings (Bazzana et al., 2022). 

These main issues were evident in the results of this study as only six studies were 

included in the final sample of studies, illustrating the scarcity of relevant research in this 

area. Relatedly, there was either vagueness or omission of one or more aspects in the 

reporting of study information and design, control conditions, methodological procedures, 

sample information, neurofeedback training protocols and intervention settings across all the 

studies. Although the lack of rigour and apparent ambiguity in research design is relatively 

common in older and outdated research strategies (Langtree et al., 2019), all of the studies 
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in the sample were published in the last six years (2018-2023), thus reflecting the most 

current and up-to-date practices in this area of research. While these concerns coincide with 

the main critiques in neurofeedback research, all of the studies (except one) acknowledged 

and addressed many of these limitations. For instance, the main limitations mentioned in the 

studies include equipment or measurement weaknesses, external confounding factors, 

participant/sample limitations and study design limitations. Although each study in the 

sample recognised these limitations and proposed them as areas of improvement in future 

research, it is clear that these issues still remain across all the studies over the six-year 

period. 

Besides the apparent ambiguity in the study design and protocols of the studies, 

there was also major ambiguity and inarticulateness in the titles, aims and abstracts of the 

studies. Only one study clearly stated in its title and aim that its focus was burnout and 

neurofeedback training. The other studies either explicitly referred to neurofeedback training 

but only mentioned burnout by some related characteristic or outcome (such as cognitive 

workload or exhaustion) or did not mention burnout at all in their title or aims. Despite these 

omissions, all the studies mentioned burnout and neurofeedback training in their studies, 

used some form of burnout measure to measure burnout and mentioned burnout outcomes 

in their results. Not only does this illustrate the variability and subjectivity that exists in the 

conceptualisations of burnout but also the lack of objective and rigorous reporting standards 

evident in these studies. Not only is this problematic for determining the efficacy of 

neurofeedback training as an intervention and for comprehensively understanding what 

burnout is but can also present major issues for collating and finding relevant research in this 

field. For instance, if these issues (omission in reporting, use of unclear definitions and 

vagueness in study aims) are evident in almost all the studies in the sample, studies that 

might been included in this study may have been disregarded too early or not found at all 

due to omissions in keywords, titles, abstracts and aims.  

There was also an evident lack of reporting of procedures in the study as only half of 
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the studies specified the location and setting of the neurofeedback training. However, the 

studies that did specify the setting were vague and ambiguous regarding details (only 

specifying it was conducted at a medical hospital, at the participant's house via remote 

software or during specific school hours). Although not typically seen as important in the 

study, the setting (researcher presence and operations) and location (context) in which the 

intervention is delivered play a crucial role not only in the intervention procedure and its 

results but also in how the intervention is ultimately evaluated (Wells et al., 2012). Relatedly, 

the use of these precise descriptions allows for replication of the study (external validity) 

(Mohajan, 2017). Thus, the setting in which the neurofeedback training intervention takes 

place may impact the ability to concentrate and potential stress levels (such as during busy 

hours in a hospital setting vs at home alone) as well as the impact on future research.  

Similarly, although many of the studies adhered to a similar neurofeedback training 

protocol (an initial baseline reading of the participant’s brain waves measured by qEEG 

software, the participant receives verbal instructions, the neurofeedback session 

commences (relaxed attention with eyes closed), followed by a break and then a second 

session(alert attention with eyes open) no information was provided regarding how the 

equipment was set up, whether the participants had prior knowledge of neurofeedback 

training or if they were informed of what neurofeedback entails before engaging in the study. 

Although this may not be seen as important for neurofeedback protocol, research has shown 

that any existing or prior knowledge of material allows learning to occur more rapidly and 

efficiently and can have a powerful influence on a person’s ability to learn new things (Yates 

& Chandler, 1994). This is also evident in the neurofeedback training context where internal 

factors and external factors may influence the participant's ability to regulate and sustain 

changes to brain waves (Sakurada et al., 2022; Sepulvda et al., 2016). Thus, any prior 

knowledge of how neurofeedback works and what is expected of the participant could 

potentially influence how quickly the participants can reach targets, sustain attention and 

make progress, ultimately affecting the results of the study. Thus, to avoid potential 

confounding factors, studies should standardise reporting of protocols.  
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This lack of reporting is also evident in other aspects of the research protocol. For 

instance, only two studies explicitly specified that the neurofeedback training protocol would 

be based on the participant’s individualised EEG frequency ranges (individualised 

neurofeedback training). While the remaining studies conducted the neurofeedback training 

protocols using similar protocols (such as baseline EEG and amplitude training with rewards 

and suppression), it was not made explicitly clear whether the neurofeedback training 

protocol was conducted differently for each participant based on their individualised baseline 

qEEG results or rather based on standardised procedures for all participants. Although a 

majority of research practice and clinical trials utilise standardised protocols and are 

tentative regarding personalised methods due to the difficulty in generalising results and 

proving empirical effectiveness (Hasslinger et al., 2022), other research challenges this 

notion and suggests that individualised training increases neurofeedback training’s 

effectiveness and improves potential outcomes (Escolano et al., 2014). Thus, despite the 

lack of reporting present in the study, the use of individualised protocols may help facilitate 

neurofeedback training’s effectiveness in the management of burnout. 

Another aspect of neurofeedback training that has faced major ambiguity is regarding 

the most optimal training schedule (Esteves et al., 2021). For instance, there is uncertainty 

regarding how many sessions are needed to control one’s brainwaves, what intensity of 

sessions produce the most optimal results, and how long the effects of neurofeedback last 

are of main concern (Marzbani et al., 2016). This uncertainty has resulted in large variability 

in the construction of neurofeedback intervention protocols. This is evident in the findings of 

this study as there was large variability in the intervention duration (five days [least], 91 days 

[most]), the duration of sessions (12 minutes [lowest], 50 minutes [highest]) and the number 

of sessions (eight sessions [least], 16 sessions [most]). Although there is no official 

consensus regarding the optimal training schedule, some findings suggest that 

neurofeedback training should adhere to brief and condensed sessions (approximately 10-

30 minutes) more frequently (such as two to three sessions per week) (Domingos et al., 

2021; Ward et al., 2019). While the exact training interval period may vary depending on the 
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severity of the condition and progress of the individual, many may report improvements from 

five to ten sessions (Collura et al., 2010). The findings in the study are consistent with these 

recommendations as on average there were (M=8.8) sessions of neurofeedback for an 

average of (M=31) minutes per session with an average frequency of (M=1.6) sessions per 

week over an average period of (M=39.6) days or (M=1.28) months. Although the average 

session frequency was slightly lower than the recommended, the interval period of 

recommended sessions was lower (M=23.31) days or (M=0.77) months when compared to 

the average of the study. This use of a much longer intervention period might be more 

beneficial for understanding neurofeedback’s effectiveness as some findings suggest that 

conditions continue to improve over time after the neurofeedback intervention (Rance et al., 

2018). This is also evidenced in the study’s findings where two studies conducted long-term 

follow-ups with the participants (one at 30 days post-intervention and one at one-year post-

intervention) and found that participants showed the same or higher scores post-

intervention, illustrating the durability and sustainability of the learnt skills(Dunham et al., 

2019) or that certain school outcomes were preserved or protected after the neurofeedback 

training intervention (Janssen & van Atteveldt, 2022). Thus, the study utilises “optimal” 

neurofeedback training protocols and with the addition of a longitudinal intervention, could 

potentially be effective in the management of burnout over time.  

5.1.2 Intervention Conditions: Comparison, Combination or Alone  

  The findings of the study illustrate that neurofeedback training was utilised in three 

separate conditions (either by itself, in combination with another intervention or compared to 

a mindfulness intervention). The neurofeedback-only studies showed significant 

improvements in post-measures when compared to pre-measures (such as a decrease in 

response time, reduction in cognitive workload scores, increases in memory task performance 

and improvements in individualised problem areas, such as sleep problems, depressed mood, 

reduced mental clarity, negative emotions and reduced cognitive effectiveness. These 

changes were also noted in the EEG measures of brain wave amplitudes (showing significant 

changes in theta and alpha amplitude). However, when compared to another intervention 



77 
 

involving relaxed awareness (such as mindfulness), the results were less significant. For 

instance, no statistically significant results were found when comparing burnout score 

measures between the neurofeedback group and the mindfulness groups, as both groups 

showed a decrease in burnout symptoms (such as counsellor exhaustion). However, there 

were significant changes found in the brain waves of participants who participated in the 

neurofeedback group (showing a significant reduction in theta, beta and an increase in alpha 

amplitudes) which were not shown in the EEG measures of the mindfulness group. This 

illustrates that although mindfulness training could be utilised instead of neurofeedback 

training as they produce similar results, neurofeedback training may be more effective in 

producing long-term physical and neurological changes in the brain.  

However, because neurofeedback training involves a level of calm and relaxed 

awareness (Kirk & Dhal, 2022) which is similar to mindfulness’ active awareness of the present 

moment (Black, 2011), it may be worthwhile to consider interventions that combine these two 

intervention strategies. In the studies that combined mindfulness strategies and 

neurofeedback training, results showed that burnout measure scores and post-relaxation 

scores were significantly higher in the combined group than in the control group. Similarly, the 

post-EEG values in the combined group showed a significant reduction when compared to 

baseline values. However, some participants in the group failed to improve on certain burnout 

measures throughout the intervention and this was similar for those who completed the follow-

up testimonial surveys. Thus, the subjective evaluation of the intervention's effectiveness and 

its impact on the individual may be a factor to consider in evaluating the effectiveness of 

neurofeedback training.  

This was also evident in the other combined study which utilised neurofeedback 

training in combination with a growth mindset intervention. The growth mindset intervention 

aims to develop intellectual abilities by teaching people to believe that their abilities can 

progress and improve (Yeager et al., 2019). The study included learning about neurofeedback 

training and how to control brain waves and then conducted neurofeedback training. The study 

found a strong correlation between the objective neurofeedback results and the participant’s 
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subjective rating of control, meaning that their personal belief about their ability to influence 

their brain did influence their brain. During the follow-up tests (after approximately a year), the 

study found that there was a continued increase in the growth mindset of the intervention 

group when compared to the control group. However, the growth mindset intervention did not 

affect burnout symptoms (from pre-measures to post-measures). In this case, the growth 

mindset intervention may be beneficial for teaching participants how neurofeedback works, 

influencing brain changes and increasing personal resilience to deal with negative outcomes 

associated with burnout, but it may not be the most beneficial on its own as an intervention for 

burnout. 

Although the neurofeedback training intervention on its own showed improvements in 

negative outcomes associated with burnout, the other study results indicate that 

neurofeedback training in combination with other interventions may be more effective. In 

particular, if elements from other interventions such as both mindfulness training (such as 

learning calm and present awareness) and the growth mindset intervention (such as learning 

about neurofeedback, inducing mindset changes and increasing feelings of personal 

resilience) were included with neurofeedback training (which induces physical and 

neurological changes in the brain), it may be the most effective solution to manage and deal 

with burnout. Similarly, the inclusion of these other interventions may help to mitigate the 

limitations that neurofeedback training faces on its own.  

Overall, these results showed that many aspects of neurofeedback training research 

design and intervention protocols were ambiguous, vague or not reported at all. One way 

these could be addressed practically (as set forth by the International Society for 

Neurofeedback and Research) is by implementing an internationally recognised standard of 

practice which may guide assessment procedures, training protocols and equipment for 

neurofeedback training (Hammond et al., 2011). This will enable researchers to establish a 

basis for consistency in reporting measures and potentially ensure higher-quality 

neurofeedback studies are produced. Similarly, this standard will ensure that future studies’ 

titles, abstracts and research aims are clearly and comprehensively reported to ensure that 
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relevant research is easy to find and examine.  

Similarly, another way to encourage transparent and rigorous reporting practices in 

neurofeedback training studies would be to encourage pre-registration of studies, which 

refers to publishing the key facets of research before data collection (Evans et al., 2021). 

This practice is already encouraged in some research methods (such as systematic reviews) 

and is used to ensure transparency and reduce reporting bias (Pieper, 2022). Similarly, 

ensuring that published papers allow open access to data and peer-review may ensure that 

research papers are evaluated more thoroughly and that better-quality research is published 

(Ule, 2020).  However, there is currently no such defining standard of practice, no pre-

registration procedure, and no peer-review requirement in these studies. If this is taken with 

the results of this study which reflect the larger issues currently present in neurofeedback 

training as a mental health intervention, it remains uncertain whether neurofeedback training 

may be a suitable intervention method to manage burnout.  

However, the results of the study also indicated that “optimal” neurofeedback training 

has been evidenced in individualised procedures and that positive outcomes have continued 

to improve over a longer period of intervention. Similarly, the study showed that the inclusion 

of other intervention methods (such as mindfulness training and growth mindset) may help to 

mitigate the current limitations of neurofeedback training and increase its effectiveness. 

Thus, neurofeedback training may potentially be considered an effective intervention for 

burnout if future research enforces a good practice guide, higher quality research, 

standardised methodological practices and includes individualised longitudinal 

neurofeedback training combined with other interventions (Baena et al., 2021; Micoulaud-

Franchi et al., 2015).  

5.2 Burnout Measures and Characteristics 

RQ3 aimed to investigate how burnout outcomes are characterised and measured in 

neurofeedback training studies. Current burnout research is wrought with underlying 

concerns such as measurement issues and a lack of concrete conceptual clarity (Nadon et 

al., 2022). As previously mentioned, the ambiguity in burnout’s definitions, management, and 
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diagnostic criteria has resulted in inconsistent assumptions of what burnout is 

conceptualised as, subsequently resulting in the implementation of many different burnout 

instruments and measures that have unknown validity and reliability (Bianchi, 2017; Chirico 

et al., 2022). Evidence of this variability is present in this current study as a total of 20 

instruments and measures were used across all six of the studies. While these measures 

were not all explicitly measuring burnout itself, because of the lack of a standardised 

definition for burnout, many of these studies utilised measures of characteristics related to 

burnout outcomes. Of these total measures, five consisted of qEEG measures to gather a 

baseline of neural activity and identify areas of concern. Although these brain mapping 

measures can be included as part of the neuropsychological evaluation for burnout (Everhart 

et al., 2001) as well as used to corroborate the results of the other burnout measures, its 

primary function is to calibrate the neurofeedback training protocol (Krepel et al., 2020). 

Apart from the studies conducting the same necessary EEG baseline measures, none of the 

studies utilised the same burnout measures (such as questionnaires, inventories, scales or 

self-report techniques), despite all studies utilising more than one measure. This illustrates 

how ambiguous burnout definitions have resulted in inconsistent and varied burnout 

measures.  

Relatedly, these measures focused on several different burnout characteristics that 

were not necessarily related to one another or provided a comprehensive overall measure of 

burnout. For instance, some measures focused specifically on assessing cognitive workload 

and working memory performance. This is because burnout is typically associated with 

cognitive deficits in executive functioning, attention and memory (Gavelin et al., 2022). Other 

measures in the study focused on the individual’s mindset, belief systems, perceived 

performance, outcomes and sense of achievement. This is because burnout is also 

associated with lower self-efficacy, feelings of incompetence and lack of achievement and 

productivity (Maslach, 2015). In contrast, other measures concentrated on the individual’s 

emotional state such as perceived satisfaction with one’s life, level of cynicism, perceived 

exhaustion, and other positive (such as relaxation) and negative feelings (such as tension). 
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This is because burnout has also been associated with a reduction in well-being, high 

emotional exhaustion an increase in negative emotions (Chang, 2009; Spiller et al., 2021). 

Finally, other burnout measures in the study focused on personal experiences with a 

traumatic event. This is because repeated exposure to highly stressful environments or 

scenarios is considered a risk factor for burnout (Kim et al., 2019).  

These results practically demonstrate how the absence of clearly defined 

classifications and measurement guidelines has resulted in ambiguous and diverse 

interpretations of what burnout is and how it should be quantified. Not only does this make it 

difficult to determine what burnout should be conceptualised as but also difficult to determine 

how separate it is from other disorders and conditions (Nadon et al., 2022).  

Although the characteristics found in the study are also conceptualised in both the 

BAT and MBI models (such as cognitive workload impairments, mental exhaustion, 

depressed mood and sleep issues), only one study explicitly mentioned MBI as the main tool 

used to measure burnout. Thus, despite these models being highly endorsed and 

considered the gold standards of burnout measurement, this illustrates that there are no 

widely enforced measurement standards in the context of burnout. Similarly, one critique of 

these models was that the characteristics being measured are seen in other disorders such 

as depression and anxiety. The results of the study are consistent with these critiques as the 

burnout characteristics mentioned could also be associated with other conditions. Although 

burnout is currently recognised as a phenomenon by WHO, one potential solution to this 

issue may be for burnout to be added as an official diagnosis to the DSM 5, which will 

provide clear and concise definitions of burnout and how it should be measured and 

managed as a separate disorder.  

However, although the use of these varying measures highlights the general 

inconsistencies that are associated with how burnout is currently measured, this study also 

highlighted how all studies in the sample included more than one burnout measure. The 

inclusion of more than one measure allows for a more comprehensive understanding of 

burnout as well as provides compensation for the shortcomings of each individual measure 
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(Nassaji, 2020). This increases the validity of the assessment and leads to more trustworthy 

results (Nassaji, 2020). Relatedly, all but one of the studies mentioned the measures used 

as both a pre-and post-measure. This allows for a comprehensive assessment of the 

intervention and thus increases the reliability and validity of the studies (Stratton, 2019).  

However, a large portion of the total measures used in the studies rely on self-

reporting measures. Although the use of self-reporting measures is beneficial for 

understanding personal and environmental characteristics, affective responses, and the 

physical and mental health of participants with burnout, there are concerns regarding the 

construct validity and potential response distortions (such as the tendency to respond 

positively, extreme responses, negative affectivity bias, social desirability bias and providing 

untrue answers) that may occur when utilising these measures (Betts Razavini, 2001). 

Although there is no way to determine if the participants were accurately and honestly 

representing themselves and their burnout characteristics in this context, the use of the 

qEEG as both a baseline and post-measure may help to corroborate the answers presented 

in the self-report measures.  

Similarly, some of the measures utilised in the study are still considered to be highly 

useful, evidence-based measures that have shown scientific validity (such as QOLI, NASA-

TLX and SBI) (Frisch et al., 2005; Williamson et al., 2018) or are considered to be the “gold 

standard” of burnout measures (such as the MBI) (Chirico et al., 2022). However, there have 

been major critiques regarding these measures (such as limitations in interpretation of 

results, appropriateness for settings and populations outside of countries in the global north, 

and a limited focus on how these burnout measures can be adapted cross-culturally) 

(Williamson et al., 2018; Redelinghuys & Morgan, 2023; Squires et al., 2014). Thus, the use 

of these “gold standard” measures is favourable in the context of this study (where all of the 

populations were from Western countries), but it is difficult to determine if the same burnout 

measures would be as appropriate or applicable in other countries or population contexts. 

One potential solution may be to modify or adapt these measures for context-specific 

differences (Stewart et al., 2012). Evidence of this is present in this study as measures were 
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adapted, such as the Mindset Revised Self-Theory Scale, Adapted Version of the 2x2 

Achievement Goal Scale, Short Version of the Academic Self-Regulation Questionnaire 

(SQRA) and Traumatic Attachments and Beliefs Scale (TABS), or constructed, such as the 

11 Item St Elizabeth Youngstown Hospital Well-Being Inventory, to increase pertinency to 

the specific context. However, because language and translatability may be problematic 

when adapting these instruments in other countries, it is necessary to implement more 

rigorous cross-cultural adaptation methods when measuring burnout (Squires et al., 2014).  

5.3 Burnout Populations and Sample Characteristics  

  RQ4 in the study was concerned with the types of burnout populations and sample 

characteristics that were utilised in the neurofeedback training studies. As previously stated, 

burnout faces major ambiguity in its definition, management and diagnostic criteria (Bianchi 

et al., 2015). However, it is often commonly characterised by exhaustion (physical and 

mental) from prolonged exposure to demanding work situations (Dubale et al., 2019). While 

burnout has been shown to occur in almost all spheres, this emphasis on “demanding work 

positions” has resulted in a large proportion of burnout studies being conducted in highly 

stressful and taxing occupations such as healthcare professions where workers seem to be 

at particular risk for developing burnout (De Hert, 2020). Of these populations, women are 

more likely to report professional burnout than men (Artz et al., 2022). In terms of age 

groups, women aged between 20 and 55+ years of age as well as younger men seem to be 

more susceptible to burnout (Marchand et al., 2018). This is also evidenced in the papers 

reviewed in this study, where five of the six studies were conducted in healthcare settings 

with healthcare professionals being the target of the intervention. Although most of the 

studies utilised male and female populations, there was a slightly higher number of females 

(279) than males (251) in the sample, which is consistent with generalised target 

populations. Similarly, all but one of the studies utilised adult populations (with two specifying 

the age range as between 24-67 years old) which is also consistent with high burnout 

populations. Although this study’s focus on adult (mostly female) healthcare professionals is 

useful for burnout research as these populations face a higher prevalence of burnout, the 
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overuse of these populations may make understanding other populations that face burnout 

difficult. Similarly, neurofeedback training may be implemented in this context and with this 

specific population group, but it is difficult to ascertain whether that may be the case in other 

contexts and with other populations. 

While it is important to further burnout and neurofeedback training research in other 

professional contexts, another aspect to consider is the demographics of the populations 

utilised in the study. All the studies in the sample were conducted in the global north and 

thus utilised samples from healthcare professions in Western countries. This illustrates one 

of the most prolific and enduring issues in behavioural and psychological research; many of 

the claims about human behaviour are drawn from Westernised, Educated, Industrialised, 

Rich and Democratic (WEIRD) societies (Henrich et al., 2010). Subsequently, these 

populations are deemed as representative of all other populations or used as the standard 

for psychological procedure and practice (Henrich et al., 2010; Kanazawa, 2020). This is 

problematic in a context such as the healthcare field, where the Western Pacific and 

European regions have reported the highest number of doctors and nurses globally (WHO, 

2022). Comparatively, countries in African regions and other non-WEIRD countries have 

considerably fewer healthcare workers and an uneven distribution of healthcare workforce 

resulting in daunting problems such as severe shortages in healthcare provision and an 

inability to meet workforce needs (WHO, 2022). Therefore, the severity of burnout amongst 

these populations may differ considerably depending on the region it is conducted.  

Other aspects such as diversity in culture and varying belief systems may also 

impede countries' access to healthcare and attitudes towards mental health disorders and 

novel intervention methods (Rathod et al., 2017) such as neurofeedback training. However, 

if these types of studies are only conducted on certain populations in certain countries, it can 

be difficult to determine how other cultures may respond to adhere to this intervention. This 

is evident in this context as few burnout studies have focused on the prevalence and 

consequences of burnout on different ethnic and racial groups in multicultural contexts 

(Lawrence et al., 2022; Rothmann, 2003). Evidence of this is present in this study’s context 
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as only one study specified the ethnicity distribution of their sample and mentioned it as a 

risk factor in the study. The study noted that ten of the total twenty-one participants (across 

both control and experimental groups) were white-identifying, five of the participants were 

Hispanic or Latino-identifying, four of the participants identified with more than one race, and 

two of the participants identified as African American (Jackson-Cook et al., 2023). Although 

this study was the only one which specified these aspects, the lack of representation of 

ethnicities (other than white), reflects the lack of understanding of different ethnicities' 

experiences with burnout and how effectively neurofeedback training can manage it.  

However, the remaining study in the sample focused on an adolescent population (13 

years old) and burnout in a school setting. Although neurofeedback training has been well 

established in child populations with other mental health disorders such as attention deficit 

hyperactivity disorder and autism (Schutz & Herbert, 2022), there seems to be a lack of 

research focusing specifically on burnout and neurofeedback training in child/adolescent 

populations (even more so than the adult populations). In this school study, burnout was not 

defined explicitly but burnout characteristics were related to schoolwork outcomes (such as 

academic achievement). Similarly, the study utilised neurofeedback training as part of a 

growth mindset intervention for adolescents and not as an intervention by itself. Although the 

results showed that intervention did not mediate school burnout symptoms, participants did 

show increased attention and better control of brainwave function which could be important 

for understanding adolescents’ ability to mediate their brainwaves in the context of a 

neurofeedback training intervention. Subsequently, the use of this population is potentially 

noteworthy for future neurofeedback studies and may provide new insight into 

neurofeedback training applications, mechanisms, and intervention procedures.  

Another aspect to consider when utilising a population such as adolescents in 

neurofeedback training is neuroplasticity. For instance, the fundamental underlying principle 

of neurofeedback training is that the brain is plastic and can change its structure and 

function to adapt to stimuli (Cramer et al., 2011). The adolescent period is already a time 

where major neural, biological and behavioural transformation and learning take place and 
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includes increased connectivity among brain regions and changes amongst them (Galle, 

2016; Sisk & Gee, 2021). Thus, adolescence may be considered a highly sensitive period for 

neuroplastic and cognitive changes (Fuhrmann et al., 2015). In this case, conducting 

neurofeedback training during this period may be optimal for producing positive neuroplastic 

changes in the brain and preventing or modifying negative cognitive changes from occurring, 

such as depression and anxiety associated with burnout (Deilami et al., 2016; Quevedo et 

al., 2019). Similarly, a significant relationship between time and the growth mindset 

intervention was found in the adolescent study which may indicate that the effectiveness of 

the intervention may be impacted by when exactly it is implemented. Therefore, although 

very few studies have been conducted in this area, it may be worthwhile for future research 

to determine if early neurofeedback training in childhood or adolescence may be optimal for 

the prevention of burnout in adulthood (i.e if the neuroplastic changes from neurofeedback 

training in adolescence are effective long term or are preventative in some way). 

Taken together, future burnout research should be conducted in non-WEIRD 

contexts and consider the impact of ethnicity, race and multicultural contexts on burnout 

populations. Similarly, burnout research should focus more on contextually diverse 

population groups rather than on one subset of professionals. These recommendations 

could enable researchers to determine if neurofeedback training is generalisable or effective 

in different contexts with different populations and how it can be individualised to be more 

relevant and effective in non-WEIRD settings and populations.  

5.4 Key Recommendations   

Accordingly, this study has outlined key recommendations for the field in the above 

discussion based on the results of this review. Specifically, it is recommended that future 

studies investigating the effectiveness of neurofeedback as an intervention for burnout need 

to ensure consistency and rigour in reporting, adhere to higher quality study designs and 

meticulously conduct and reproduce protocols either by adhering to an international standard 

of procedure (such as the International Society for Neurofeedback and Research), or pre-

registering studies and allowing open access to data and peer-reviews. To enhance the 
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quality of the study designs, a consistent and standardised definition of burnout is needed 

(such as advocating for classification as an official diagnosis in the DSM-5) to ensure that 

more consistent and validated burnout measures are used. Furthermore, more diverse 

burnout populations need to be utilised in a variety of contexts and countries to ensure that 

more is known about how burnout is conceptualised and to determine neurofeedback 

training efficacy outside of the WEIRD healthcare professional’s context. 

5.5 Study Limitations  

The main limitations of this study include search strategy limitations, inclusion and 

exclusion criteria limitations and the use of a small sample size. In terms of search strategy 

limitations, the study chose to use the keyword “EEG” to gather relevant results. However, 

because EEG is a broad term and can refer to a multitude of interventions that utilise this 

technology, the results of the search strategy gathered many irrelevant studies which could 

have been avoided if the search terms were more narrowed down. Another limitation of the 

study was the choice for both reviewers to conduct the entire search strategy independently 

of each other. Although a second reviewer is recommended for a systematic review, there 

are no consistent recommendations regarding at which time the second reviewer should be 

included (Stoll et al., 2019). However, because the second reviewer also proceeded with the 

search strategy and got the same results, it resulted in numerous overlapping studies 

between the samples and thus more time was needed to remove these duplicates once 

samples were compared. Thus, the addition of a second reviewer after the search strategy is 

conducted would have assisted in removing redundant steps from the process.  

Regarding inclusion and exclusion criteria limitations, the study chose to not include studies 

in other languages. One limitation of this is that the sample size was very small, and the 

addition of these other language studies might have been beneficial to the review. Similarly, 

some of these excluded studies were from non-WEIRD countries which could have also 

been beneficial for understanding how these countries conceptualise and use 

neurofeedback training in burnout studies. Likewise, the decision to not include these other 

language studies may also have unintentionally added more focus and understanding of 
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WEIRD studies and research contexts rather than the multi-cultural/multi-ethnic contexts that 

were advocated for in this study. Thus, the addition of other languages in the review would 

ensure that other non-WEIRD research contexts would be potentially accounted for.  

One of the main limitations present in the study is the small sample size. Small 

samples can comprise and limit the conclusions drawn from the study, prevent the findings 

from being generalisable and undermine the internal and external validity of the study (Faber 

& Fonesca, 2014). Thus, generalisability and validity criteria are extremely important, 

especially in the context of this study where the main aim is to determine if neurofeedback is 

a generally effective intervention. This limits this study from making conclusive statements 

regarding neurofeedback training as an intervention in the management of burnout and 

definite statements regarding how these studies are conducted.  

Although the scope of this review was narrow and wanted to strictly focus on studies 

that mentioned burnout, one solution to increase the number of studies may be to include a 

broader definition of burnout in the search strategy.  Burnout is currently conceptualised as 

sharing characteristics with other mental health disorders and conditions such as stress, 

anxiety and depression (Golonka al., 2019). So, it may be worthwhile to add these terms to 

the search strategy to gather more potentially relevant results. However, because the 

definitions of burnout are ambiguous, it may be difficult to differentiate studies that are 

particularly relevant to burnout if other disorders are included.  Thus, the use of other 

conditions in the search strategy may help to look at the efficacy of neurofeedback training 

as a potential mental health intervention in general rather than just as a specific intervention 

for burnout. However, because there is not a vast number of studies currently published on 

burnout and neurofeedback interventions, this study is still important for the research field. In 

particular, this study can be used as a starting point to bring awareness to the current issues 

present in the literature and advocate for better quality studies, clearer definitions and more 

standardised protocols which will benefit future research in this area.  

5.6 Conclusion   

In conclusion, the study highlighted burnout as an occupational hazard which 
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presents a major risk to a variety of professions and is a significant contributor to the 

development of psychological disorders and the global burden of disease. However, despite 

the magnitude of this issue, burnout has no formal diagnosis and subsequently no tailored 

treatment/intervention has been assigned to manage it. Although some pharmacological and 

psychological evidence-based medicine practices (EBM) have shown success in treating 

anxiety and stress disorders, other complementary alternative medicine practices such as 

neurofeedback training have also shown efficacy in other disorders without the potential 

negative outcomes associated with EBM practices. However, neurofeedback training has 

also faced criticisms regarding its methodological practices, effectiveness, and efficacy, 

making it uncertain whether it could be a possible intervention method for managing burnout. 

To determine whether neurofeedback training would be effective in the context of burnout, 

this study conducted a systematic review of the literature.  

In terms of study results, the findings in the study indicate that neurofeedback 

training has shown effectiveness in reducing negative outcomes associated with burnout 

(such as mood disturbances, sleep problems and negative emotions) and shown 

improvements in the areas affected by burnout (such as well-being, cognitive workload, 

memory performance and positive emotions). However, when compared to another 

intervention (such as mindfulness training), the neurofeedback training intervention did not 

show more significant improvements. However, the neurofeedback intervention did highlight 

fundamental physical and neurological changes that were not present in the other group. 

Nevertheless, when combined with other interventions (such as mindfulness and a growth 

mindset intervention), significant improvements were found over a long period. Therefore, 

although neurofeedback training by itself may be considered effective in the management of 

burnout, it may be more effective in managing burnout if combined with elements of other 

interventions (such as learning active awareness from mindfulness training and adopting a 

more resilient mindset in conjunction with the growth mindset intervention).  

However, the same issues that the critiques of burnout and neurofeedback studies 

have found were also evident in this study. For instance, there was vagueness and omission 
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in the reporting of study designs, control conditions, methodological procedures, and 

intervention protocols evident in the study. Similarly, there were also issues in the 

implementation of burnout measures where unvalidated self-reporting burnout measures 

were utilised based on varying definitions of characteristics associated with burnout. 

Similarly, the study found that there was an overreliance of the use of healthcare populations 

in a WEIRD context evident in the studies. Although many of the studies acknowledged 

some of these issues as problems to be solved, there was little to no improvement seen in 

the newer research conducted in this area.  

Therefore, due to the vagueness of methodological and procedural reports, varied 

study designs, variability in burnout measures and inconsistent definitions of burnout present 

in this study, it cannot be conclusively determined whether neurofeedback training is an 

effective intervention for managing burnout. Accordingly, as outlined above, three key 

recommendations to the field have been identified by this systematic review: (1) consistency 

in study designs and neurofeedback protocols; (2) use of a standardised definition of burnout 

and (3) increase sample representations. Furthermore, the results of the study illustrated 

that neurofeedback training showed the potential to reduce negative outcomes associated 

with burnout and improve aspects such as cognitive workload capacity, working memory, 

and mood disturbances, and potentially produce fundamental changes in the brain which 

were still evident over a long period of time. By implementing the key recommendations of 

this systematic review, future studies will be able to provide greater insight into the 

effectiveness of those associated outcomes as a non-invasive intervention for the 

management of burnout. 

 

 



91 
 

91 
 

Reference List 

Abramson,Ashley. (2022, January 1). Burnout and Stress are everywhere. American 

Psychological Association, 72. 

Al-Khudhayr, A. M., Al-Shaghab, M. A., & Al-Jabr, Q. M. (2021). The effect of using technology 

for work on burnout and work productivity among Saudi board residents: A cross-

sectional study. Middle East Current Psychiatry, 28(1), 40. 

https://doi.org/10.1186/s43045-021-00121-9  

Amanullah, S., & Ramesh Shankar, R. (2020). The Impact of COVID-19 on Physician Burnout 

Globally: A Review. Healthcare, 8(4), 421. https://doi.org/10.3390/healthcare8040421  

American Psychiatric Association (Ed.). (2016). Anxiety disorders: DSM-5 selections. 

American Psychiatric Association Publishing. 

https://books.google.co.za/books?hl=en&lr=&id=W4YJDAAAQBAJ&oi=fnd&pg=PP1

&dq=DSM+anxiety+disorders&ots=7QVAsYoy9i&sig=NERIt6hfUVZiw8GUg6Xx0MkT

juw#v=onepage&q=DSM%20anxiety%20disorders&f=false  

Anakwenze, O. (2022). The cultural sensitivity continuum of mental health interventions in 

Sub-Saharan Africa: A systematic review. Social Science & Medicine, 306, 115124. 

https://doi.org/10.1016/j.socscimed.2022.115124  

Andrade, C. (2020). Sample Size and its Importance in Research. Indian Journal of 

Psychological Medicine, 42(1), 102–103. 

https://doi.org/10.4103/IJPSYM.IJPSYM_504_19 

Arbanel, A., Kogan Budzynski, H., R. Evans, J., & H. Budzynski, T. (2009). Introduction to 

quantitative EEG and neurofeedback: Advanced theory and applications (2nd ed). 

Elsevier; Academic 

Press.https://www.google.co.za/books/edition/Introduction_to_Quantitative_EEG_an

d_Neu/PigKJuOSvbMC?hl=en&gbpv=0 

https://doi.org/10.1186/s43045-021-00121-9
https://doi.org/10.3390/healthcare8040421
https://books.google.co.za/books?hl=en&lr=&id=W4YJDAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+anxiety+disorders&ots=7QVAsYoy9i&sig=NERIt6hfUVZiw8GUg6Xx0MkTjuw#v=onepage&q=DSM%20anxiety%20disorders&f=false
https://books.google.co.za/books?hl=en&lr=&id=W4YJDAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+anxiety+disorders&ots=7QVAsYoy9i&sig=NERIt6hfUVZiw8GUg6Xx0MkTjuw#v=onepage&q=DSM%20anxiety%20disorders&f=false
https://books.google.co.za/books?hl=en&lr=&id=W4YJDAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+anxiety+disorders&ots=7QVAsYoy9i&sig=NERIt6hfUVZiw8GUg6Xx0MkTjuw#v=onepage&q=DSM%20anxiety%20disorders&f=false
https://doi.org/10.1016/j.socscimed.2022.115124
https://doi.org/10.4103/IJPSYM.IJPSYM_504_19
https://www.google.co.za/books/edition/Introduction_to_Quantitative_EEG_and_Neu/PigKJuOSvbMC?hl=en&gbpv=0
https://www.google.co.za/books/edition/Introduction_to_Quantitative_EEG_and_Neu/PigKJuOSvbMC?hl=en&gbpv=0


92 
 

92 
 

Arns, M., Batail, J.-M., Bioulac, S., Congedo, M., Daudet, C., Drapier, D., Fovet, T., Jardri, R., 

Le-Van-Quyen, M., Lotte, F., Mehler, D., Micoulaud-Franchi, J.-A., Purper-Ouakil, D., 

& Vialatte, F. (2017). Neurofeedback: One of today’s techniques in psychiatry? 

L’Encéphale, 43(2), 135–145. https://doi.org/10.1016/j.encep.2016.11.003 

Aronson, J.K. (2016). Meyler’s side effects of drugs. Vol. 7 (16. ed). Elsevier. 

https://books.google.co.za/books?hl=en&lr=&id=NOKoBAAAQBAJ&oi=fnd&pg=PP1

&dq=side+effects+of+drug+therapy&ots=v50mLIAbN9&sig=Lkkk1xeszR9h6BlZjHOfg

gjIXl0&redir_esc=y#v=onepage&q=side%20effects%20of%20drug%20therapy&f=fals

eBallenger, J. C. (1999). Current treatments of the anxiety disorders in adults. 

Biological Psychiatry, 46(11), 1579–1594. https://doi.org/10.1016/S0006-

3223(99)00220-6  

Artz, B., Kaya, I., & Kaya, O. (2022). Gender role perspectives and job burnout. Review of 

Economics of the Household, 20(2), 447–470. https://doi.org/10.1007/s11150-021-

09579-2 

Asher, G. N., Gerkin, J., & Gaynes, B. N. (2017). Complementary Therapies for Mental Health 

Disorders. Medical Clinics of North America, 101(5), 847–864. 

https://doi.org/10.1016/j.mcna.2017.04.004  

Atroszko, P. A., Demetrovics, Z., & Griffiths, M. D. (2020). Work Addiction, Obsessive-

Compulsive Personality Disorder, Burn-Out, and Global Burden of Disease: 

Implications from the ICD-11. International Journal of Environmental Research and 

Public Health, 17(2), 660. https://doi.org/10.3390/ijerph17020660  

Au, J., Gibson, B. C., Bunarjo, K., Buschkuehl, M., & Jaeggi, S. M. (2020). Quantifying the 

Difference between Active and Passive Control Groups in Cognitive Interventions 

Using two Meta-Analytical Approaches. Journal of Cognitive Enhancement : Towards 

the Integration of Theory and Practice, 4(2), 192–210. 

https://doi.org/10.1007/s41465-020-00164-6 

https://doi.org/10.1016/j.encep.2016.11.003
https://doi.org/10.1016/S0006-3223(99)00220-6
https://doi.org/10.1016/S0006-3223(99)00220-6
https://doi.org/10.1007/s11150-021-09579-2
https://doi.org/10.1007/s11150-021-09579-2
https://doi.org/10.1016/j.mcna.2017.04.004
https://doi.org/10.3390/ijerph17020660
https://doi.org/10.1007/s41465-020-00164-6


93 
 

93 
 

Baena, L., Fuente, G. A. C.-D. L., Martos-Cabrera, M. B., Gómez-Urquiza, J. L., Albendín-

García, L., Romero-Bejar, J. L., & Suleiman-Martos, N. (2021). Effects of 

Neurofeedback in Children with Attention-Deficit/Hyperactivity Disorder: A Systematic 

Review. Journal of Clinical Medicine, 10(17), 3797. 

https://doi.org/10.3390/jcm10173797 

Bandelow, B., Sher, L., Bunevicius, R., Hollander, E., Kasper, S., Zohar, J., Möller, H.-J., 

WFSBP Task Force on Mental Disorders in Primary Care, & WFSBP Task Force on 

Anxiety Disorders, OCD and PTSD. (2012). Guidelines for the pharmacological 

treatment of anxiety disorders, obsessive–compulsive disorder and posttraumatic 

stress disorder in primary care. International Journal of Psychiatry in Clinical Practice, 

16(2), 77–84. https://doi.org/10.3109/13651501.2012.667114  

Barlow, D. H., Durand, V. M., Du Plessis, L. M., & Visser, C. (2017). Abnormal psychology: 

An integrative approach (1st South African edition). Cengage Learning. 

Barlow, D. H. (2010). Negative effects from psychological treatments: A perspective. American 

Psychologist, 65(1), 13–20. https://doi.org/10.1037/a0015643  

Barth, J., Munder, T., Gerger, H., Nüesch, E., Trelle, S., Znoj, H., Jüni, P., & Cuijpers, P. 

(2016). Comparative Efficacy of Seven Psychotherapeutic Interventions for Patients 

with Depression: A Network Meta-Analysis. FOCUS, 14(2), 229–243. 

https://doi.org/10.1176/appi.focus.140201  

Bazzana, F., Finzi, S., Di Fini, G., & Veglia, F. (2022). Infra-Low Frequency Neurofeedback: 

A Systematic Mixed Studies Review. Frontiers in Human Neuroscience, 16, 920659. 

https://doi.org/10.3389/fnhum.2022.920659 

Bertolini, F., Robertson, L., Ostuzzi, G., Meader, N., Bisson, J. I., Churchill, R., & Barbui, C. 

(2020). Early pharmacological interventions for acute traumatic stress symptoms: A 

network meta-analysis. Cochrane Database of Systematic Reviews. 

https://doi.org/10.1002/14651858.CD013613  

https://doi.org/10.3390/jcm10173797
https://doi.org/10.3109/13651501.2012.667114
https://doi.org/10.1037/a0015643
https://doi.org/10.1176/appi.focus.140201
https://doi.org/10.3389/fnhum.2022.920659
https://doi.org/10.1002/14651858.CD013613


94 
 

94 
 

Betts Razavi, T. (2001). Self-Report Measures: An Overview of Concerns and Limitations of 

Questionnaire Use in Occupational Stress Research. University of Southampton - 

Department of Accounting and Management Science, Papers. 

Bianchi, R., Schonfeld, I. S., & Laurent, E. (2015). Is burnout separable from depression in 

cluster analysis? A longitudinal study. Social Psychiatry and Psychiatric Epidemiology, 

50(6), 1005–1011. https://doi.org/10.1007/s00127-014-0996-8  

Bianchi, R. (2017). Is the “burnout epidemic” an academic fiction? BMJ, j4389. 

https://doi.org/10.1136/bmj.j4389  

Black, D. S. (2011). A brief definition of mindfulness. Mindfulness Research Monthly, 1(5) 

http://www.mindfulexperience.org 

Bolton, P. A. (2014). The unknown role of mental health in global development. The Yale 

Journal of Biology and Medicine, 87(3), 241–249. 

Bredström, A. (2019). Culture and Context in Mental Health Diagnosing: Scrutinizing the DSM-

5 Revision. Journal of Medical Humanities, 40(3), 347–363. 

https://doi.org/10.1007/s10912-017-9501-1  

Budzynski, T., Budzynski, H., Evans, J., & Arbarbanel, A. (Eds.). (2009). Introduction to 

quantitative EEG and neurofeedback: Advanced theory and applications  (2nd ed). 

Academic Press/Elsevier. 

Burns, S. (2011). What is Boolean Search?. New York Public Library. Retrieved from 

https://www. nypl. org/blog/2011/02/22/what-boolean-search. 

Campbell, A. M., Mattoni, M., Yefimov, M. N., Adapa, K., & Mazur, L. M. (2020). Improving 

Cognitive Workload in Radiation Therapists: A Pilot EEG Neurofeedback Study. 

Frontiers in Psychology, 11, 571739. https://doi.org/10.3389/fpsyg.2020.571739 

https://doi.org/10.1007/s00127-014-0996-8
https://doi.org/10.1136/bmj.j4389
http://www.mindfulexperience.org/
https://doi.org/10.1007/s10912-017-9501-1
https://doi.org/10.3389/fpsyg.2020.571739


95 
 

95 
 

Caplan, S. (2019). Intersection of Cultural and Religious Beliefs About Mental Health: 

Latinos in the Faith-Based Setting. Hispanic Health Care International, 17(1), 4–10. 

https://doi.org/10.1177/1540415319828265 

Carod-Artal, F. J., & Vázquez-Cabrera, C. (2013). Burnout Syndrome in an International 

Setting. In S. Bährer-Kohler (Ed.), Burnout for Experts (pp. 15–35). Springer US. 

https://doi.org/10.1007/978-1-4614-4391-9_2  

Carruthers, S. G. (1999). Assimilating new therapeutic interventions into clinical practice: How 

does hypertension compare with other therapeutic areas? American Heart Journal, 

138(3), S256–S260. https://doi.org/10.1016/S0002-8703(99)70319-4  

Carvajal, C. (2004). Poor response to treatment: Beyond medication. Dialogues in Clinical 

Neuroscience, 6(1), 93–103. https://doi.org/10.31887/DCNS.2004.6.1/ccarvajal 

Center, W. D. (2015). LORETA Neurofeedback in Alcohol Use Disorders. In Z Score 

Neurofeedback (pp. 243–272). Elsevier. https://doi.org/10.1016/B978-0-12-801291-

8.00011-X 

Centre for Reviews and Dissemination. (2023). About PROSPERO. 

https://www.crd.york.ac.uk/prospero/#aboutpage  

Charrois, T. L. (2015). Systematic Reviews: What Do You Need to Know to Get Started? The 

Canadian Journal of Hospital Pharmacy, 68(2). 

https://doi.org/10.4212/cjhp.v68i2.1440  

Chang, M.L. (2009). An Appraisal Perspective of Teacher Burnout: Examining the Emotional 

Work of Teachers. Educational Psychology Review, 21(3), 193–218. 

https://doi.org/10.1007/s10648-009-9106-y 

Chiasson, P., Boylan, M. R., Elhamiasl, M., Pruitt, J. M., Ranjan, S., Riels, K., Sahoo, A. K., 

Mirifar, A., & Keil, A. (2023). Effects of neurofeedback training on performance in 

https://doi.org/10.1177/1540415319828265
https://doi.org/10.1007/978-1-4614-4391-9_2
https://doi.org/10.1016/S0002-8703(99)70319-4
https://doi.org/10.31887/DCNS.2004.6.1/ccarvajal
https://doi.org/10.1016/B978-0-12-801291-8.00011-X
https://doi.org/10.1016/B978-0-12-801291-8.00011-X
https://www.crd.york.ac.uk/prospero/#aboutpage
https://doi.org/10.4212/cjhp.v68i2.1440
https://doi.org/10.1007/s10648-009-9106-y


96 
 

96 
 

laboratory tasks: A systematic review. International Journal of Psychophysiology, 

189, 42–56. https://doi.org/10.1016/j.ijpsycho.2023.04.005 

Chirico, F., Nucera, G., & Leiter, M. (2022). Measuring burnout syndrome requires reliable 

and standardized measures. Hong Kong Journal of Emergency Medicine, 29(5), 

325–326. https://doi.org/10.1177/10249079221096920 

Chu, B., Marwaha, K., Sanvictores, T., & Ayers, D. (2023). Physiology, Stress Reaction. In 

StatPearls. StatPearls Publishing. http://www.ncbi.nlm.nih.gov/books/NBK541120/  

Collura, T. F., Guan, J., Tarrant, J., Bailey, J., & Starr, F. (2010). EEG Biofeedback Case 

Studies Using Live Z-Score Training and a Normative Database. Journal of 

Neurotherapy, 14(1), 22–46. https://doi.org/10.1080/10874200903543963 

Collura, T. F. (2016). Live Z-Score Neurofeedback. Biofeedback, 44(4), 212–217. 

https://doi.org/10.5298/1081-5937-44.4.01 

Daviu, N., Bruchas, M. R., Moghaddam, B., Sandi, C., & Beyeler, A. (2019). Neurobiological 

links between stress and anxiety. Neurobiology of Stress, 11, 100191. 

https://doi.org/10.1016/j.ynstr.2019.100191  

De Hert, S. (2020). Burnout in Healthcare Workers: Prevalence, Impact and Preventative 

Strategies. Local and Regional Anesthesia, Volume 13, 171–183. 

https://doi.org/10.2147/LRA.S240564  

Deilami, M., Jahandideh, A., Kazemnejad, Y., Fakour, Y., Alipoor, Sh., Rabiee, F., Saadat 

Pournesaie, Gh., Heidari, R., & Mosavi, S. (2016). The Effect of Neurofeedback 

Therapy on Reducing Symptoms Associated with Attention Deficit Hyperactivity 

Disorder: A Case Series Study. Basic and Clinical Neuroscience Journal, 7(2). 

https://doi.org/10.15412/J.BCN.03070211 

Demarin, V., Morović, S., & Béné, R. (2014). Neuroplasticity. Periodicum Biologorum, 116(2), 

             209-211.  

https://doi.org/10.1016/j.ijpsycho.2023.04.005
https://doi.org/10.1177/10249079221096920
http://www.ncbi.nlm.nih.gov/books/NBK541120/
https://doi.org/10.1080/10874200903543963
https://doi.org/10.5298/1081-5937-44.4.01
https://doi.org/10.1016/j.ynstr.2019.100191
https://doi.org/10.2147/LRA.S240564
https://doi.org/10.15412/J.BCN.03070211


97 
 

97 
 

Dessy, E., Mairesse, O., van Puyvelde, M., Cortoos, A., Neyt, X., & Pattyn, N. (2020). Train 

Your Brain? Can We Really Selectively Train Specific EEG Frequencies With 

Neurofeedback Training. Frontiers in Human Neuroscience, 14, 22. 

https://doi.org/10.3389/fnhum.2020.00022  

Dewiputri, W. I., & Auer, T. (2013). Functional magnetic resonance imaging (FMRI) 

neurofeedback: Implementations and applications. The Malaysian Journal of Medical 

Sciences: MJMS, 20(5), 5–15. 

Dias, Á. M., Van Deusen, A. M., Oda, E., & Bonfim, M. R. (2012). Clinical Efficacy of a New 

Automated Hemoencefalographic Neurofeedback Protocol. The Spanish Journal of 

Psychology, 15(3), 930–941. https://doi.org/10.5209/rev_SJOP.2012.v15.n3.39385 

Domingos, C., Peralta, M., Prazeres, P., Nan, W., Rosa, A., & Pereira, J. G. (2021). Session  

Frequency Matters in Neurofeedback Training of Athletes. Applied Psychophysiology 

and Biofeedback, 46(2), 195–204. https://doi.org/10.1007/s10484-021-09505-3 

Donahue, J. J. (2020). Fight-Flight-Freeze System. In V. Zeigler-Hill & T. K. Shackelford 

(Eds.), Encyclopedia of Personality and Individual Differences  (pp. 1590–1595). 

Springer International Publishing. https://doi.org/10.1007/978-3-319-24612-3_751  

Downs, S. H., & Black, N. (1998). The feasibility of creating a checklist for the assessment of 

the methodological quality both of randomised and non-randomised studies of health 

care interventions. Journal of Epidemiology & Community Health, 52(6), 377–384. 

https://doi.org/10.1136/jech.52.6.377 

Dubale, B. W., Friedman, L. E., Chemali, Z., Denninger, J. W., Mehta, D. H., Alem, A., 

Fricchione, G. L., Dossett, M. L., & Gelaye, B. (2019). Systematic review of burnout 

among healthcare providers in sub-Saharan Africa. BMC Public Health, 19(1), 1247. 

https://doi.org/10.1186/s12889-019-7566-7 

Dudek, E., & Dodell-Feder, D. (2021). The efficacy of real-time functional magnetic resonance 

imaging neurofeedback for psychiatric illness: A meta-analysis of brain and behavioral 

https://doi.org/10.3389/fnhum.2020.00022
https://doi.org/10.5209/rev_SJOP.2012.v15.n3.39385
https://doi.org/10.1007/s10484-021-09505-3
https://doi.org/10.1007/978-3-319-24612-3_751
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1186/s12889-019-7566-7


98 
 

98 
 

outcomes. Neuroscience & Biobehavioral Reviews, 121, 291–306. 

https://doi.org/10.1016/j.neubiorev.2020.12.020  

Dunham, C. M., Burger, A. L., Hileman, B. M., Chance, E. A., Hutchinson, A. E., Kohli, C. M., 

DeNiro, L., Tall, J. M., & Lisko, P. (2019). Brainwave Self-Regulation During 

Bispectral IndexTM Neurofeedback in Trauma Center Nurses and Physicians After 

Receiving Mindfulness Instructions. Frontiers in Psychology, 10, 2153. 

https://doi.org/10.3389/fpsyg.2019.02153 

Dunn, D. T., Stirrup, O. T., McCormack, S., & Glidden, D. V. (2023). Interpretation of active-

control randomised trials: The case for a new analytical perspective involving averted 

events. BMC Medical Research Methodology, 23(1), 149. 

https://doi.org/10.1186/s12874-023-01970-0 

Duval, E., Liberzon, I., & Javanbakht, A. (2015). Neural circuits in anxiety and stress disorders: 

A&nbsp;focused review. Therapeutics and Clinical Risk Management, 115. 

https://doi.org/10.2147/TCRM.S48528 

Engebretsen, K. M. (2018). Suffering without a medical diagnosis. A critical view on the 

biomedical attitudes towards persons suffering from burnout and the implications for 

medical care. Journal of Evaluation in Clinical Practice, 24(5), 1150–1157. 

https://doi.org/10.1111/jep.12986  

Enriquez-Geppert, S., Smit, D., Pimenta, M. G., & Arns, M. (2019). Neurofeedback as a 

Treatment Intervention in ADHD: Current Evidence and Practice. Current Psychiatry 

Reports, 21(6), 46. https://doi.org/10.1007/s11920-019-1021-4  

Epel, E. S., Crosswell, A. D., Mayer, S. E., Prather, A. A., Slavich, G. M., Puterman, E., & 

Mendes, W. B. (2018). More than a feeling: A unified view of stress measurement for 

population science. Frontiers in Neuroendocrinology, 49, 146–169. 

https://doi.org/10.1016/j.yfrne.2018.03.001 

https://doi.org/10.1016/j.neubiorev.2020.12.020
https://doi.org/10.3389/fpsyg.2019.02153
https://doi.org/10.1186/s12874-023-01970-0
https://doi.org/10.2147/TCRM.S48528
https://doi.org/10.1111/jep.12986
https://doi.org/10.1007/s11920-019-1021-4
https://doi.org/10.1016/j.yfrne.2018.03.001


99 
 

99 
 

Escolano, C., Navarro-Gil, M., Garcia-Campayo, J., Congedo, M., & Minguez, J. (2014). The 

Effects of Individual Upper Alpha Neurofeedback in ADHD: An Open-Label Pilot 

Study. Applied Psychophysiology and Biofeedback, 39(3–4), 193–202. 

https://doi.org/10.1007/s10484-014-9257-6 

Esteves, I., Nan, W., Alves, C., Calapez, A., Melício, F., & Rosa, A. (2021). An Exploratory 

Study of Training Intensity in EEG Neurofeedback. Neural Plasticity, 2021, 8881059. 

https://doi.org/10.1155/2021/8881059 

Evans, J. R. (2002). Neurofeedback. In Encyclopedia of the Human Brain (pp. 465–477). 

Elsevier. https://doi.org/10.1016/B0-12-227210-2/00242-9 

Evans, T. R., Branney, P., Clements, A., & Hatton, E. (2023). Improving evidence-based 

practice through preregistration of applied research: Barriers and recommendations. 

Accountability in Research, 30(2), 88–108. 

https://doi.org/10.1080/08989621.2021.1969233 

Everhart, D. E., Demaree, H. A., Harrison, D. W., & Williamson, J. B. (2001). “Delusions” of 

Space: A Case Study Utilizing Topographical Brain Mapping and QEEG. Journal of 

Neurotherapy, 4(4), 19–29. https://doi.org/10.1300/J184v04n04_04 

Faber, J., & Fonseca, L. M. (2014). How sample size influences research outcomes. Dental 

Press Journal of Orthodontics, 19(4), 27–29. https://doi.org/10.1590/2176-

9451.19.4.027-029.ebo 

Fasipe, O. (2018). Neuropharmacological classification of antidepressant agents based on 

their mechanisms of action. Archives of Medicine and Health Sciences, 6(1), 81. 

https://link.gale.com/apps/doc/A578160211/AONE?u=anon~ff92ad2a&sid=googleSc

holar&xid=27bb4240  

https://doi.org/10.1007/s10484-014-9257-6
https://doi.org/10.1155/2021/8881059
https://doi.org/10.1016/B0-12-227210-2/00242-9
https://doi.org/10.1080/08989621.2021.1969233
https://doi.org/10.1300/J184v04n04_04
https://doi.org/10.1590/2176-9451.19.4.027-029.ebo
https://doi.org/10.1590/2176-9451.19.4.027-029.ebo
https://link.gale.com/apps/doc/A578160211/AONE?u=anon~ff92ad2a&sid=googleScholar&xid=27bb4240
https://link.gale.com/apps/doc/A578160211/AONE?u=anon~ff92ad2a&sid=googleScholar&xid=27bb4240


100 
 

100 
 

First, M.B. (2022). Treatment of Mental Illness. MSD Manual. 

https://www.msdmanuals.com/home/mental-health-disorders/overview-of-mental-

health-care/treatment-of-mental-illness  

Fovet, T., Jardri, R., & Linden, D. (2015). Current Issues in the Use of fMRI-Based 

Neurofeedback to Relieve Psychiatric Symptoms. Current Pharmaceutical Design, 

21(23), 3384–3394. https://doi.org/10.2174/1381612821666150619092540  

Friedman, M. J., Resick, P. A., Bryant, R. A., Strain, J., Horowitz, M., & Spiegel, D. (2011). 

Classification of trauma and stressor-related disorders in DSM-5. Depression and 

Anxiety, 28(9), 737–749. https://doi.org/10.1002/da.20845  

Frisch, M. B., Clark, M. P., Rouse, S. V., Rudd, M. D., Paweleck, J. K., Greenstone, A., & 

Kopplin, D. A. (2005). Predictive and Treatment Validity of Life Satisfaction and the 

Quality of Life Inventory. Assessment, 12(1), 66–78. 

https://doi.org/10.1177/1073191104268006 

Fuhrmann, D., Knoll, L. J., & Blakemore, S.-J. (2015). Adolescence as a Sensitive Period of 

Brain Development. Trends in Cognitive Sciences, 19(10), 558–566. 

https://doi.org/10.1016/j.tics.2015.07.008 

Galle, S. A. (2016). Neuroplasticity in the vortex of adolescence: Mind and Matter. Journal of 

the Academy of Medical Psychology, 33. 

Galletta, M., Portoghese, I., Ciuffi, M., Sancassiani, F., Aloja, E. D., & Campagna, M. (2016). 

Working and Environmental Factors on Job Burnout: A Cross-sectional Study Among 

Nurses. Clinical Practice & Epidemiology in Mental Health, 12(1), 132–141. 

https://doi.org/10.2174/1745017901612010132  

Gavelin, H. M., Domellöf, M. E., Åström, E., Nelson, A., Launder, N. H., Neely, A. S., & 

Lampit, A. (2022). Cognitive function in clinical burnout: A systematic review and 

meta-analysis. Work & Stress, 36(1), 86–104. 

https://doi.org/10.1080/02678373.2021.2002972 

https://www.msdmanuals.com/home/mental-health-disorders/overview-of-mental-health-care/treatment-of-mental-illness
https://www.msdmanuals.com/home/mental-health-disorders/overview-of-mental-health-care/treatment-of-mental-illness
https://doi.org/10.2174/1381612821666150619092540
https://doi.org/10.1002/da.20845
https://doi.org/10.1177/1073191104268006
https://doi.org/10.1016/j.tics.2015.07.008
https://doi.org/10.2174/1745017901612010132
https://doi.org/10.1080/02678373.2021.2002972


101 
 

101 
 

Gevensleben, H., Holl, B., Albrecht, B., Vogel, C., Schlamp, D., Kratz, O., Studer, P., 

Rothenberger, A., Moll, G. H., & Heinrich, H. (2009). Is neurofeedback an efficacious 

treatment for ADHD? A randomised controlled clinical trial. Journal of Child Psychology 

and Psychiatry, 50(7), 780–789. https://doi.org/10.1111/j.1469-7610.2008.02033.x  

Ghasemi, F., Herman, K. C., & Reinke, W. M. (2023). A cognitive-behavioral approach to 

teacher burnout: A randomized controlled trial of a group therapy program. Anxiety, 

Stress, & Coping, 36(4), 533–541. https://doi.org/10.1080/10615806.2022.2103118 

Gholizadeh, M., Amir-Behghadami, M., & Janati, A. (2020). Systematic Reviews: Are They 

Actually Well Conducted and Reported in Accordance with PRISMA? Bulletin of 

Emergency and Trauma, 8(1), 51–52. https://doi.org/10.29252/beat-080110Giattino, 

C., Ortiz-Ospina, E., & Roser, M. (2020). Working Hours. Our World in Data. 

https://ourworldindata.org/working-hours  

Gillham, S., Wild, H., Bayer, Z., Mitchell, M., Sandberg-Lewis, K., & Colbert, A. (2012). 

P02.89. Low Energy Neurofeedback System (LENS) for stress, anxiety, and 

cognitive function: An exploratory study. BMC Complementary and Alternative 

Medicine, 12(S1), P145, 1472-6882-12-S1-P145. https://doi.org/10.1186/1472-6882-

12-S1-P145 

Golonka, K., Mojsa-Kaja, J., Blukacz, M., Gawłowska, M., & Marek, T. (2019). Occupational 

burnout and its overlapping effect with depression and anxiety. International Journal of 

Occupational Medicine and Environmental Health. 

https://doi.org/10.13075/ijomeh.1896.01323  

Gustafsson, H. (2007). Burnout in competitive and elite athletes. Universitetsbiblioteket. 

https://www.diva-portal.org/smash/get/diva2:135387/FULLTEXT01.pdf 

Gu, Y., Yang, L., Chen, H., Liu, W., & Liang, Z. (2022). Improving Attention through 

Individualized fNIRS Neurofeedback Training: A Pilot Study. Brain Sciences, 12(7), 

862. https://doi.org/10.3390/brainsci12070862 

https://doi.org/10.1111/j.1469-7610.2008.02033.x
https://doi.org/10.1080/10615806.2022.2103118
https://ourworldindata.org/working-hours
https://doi.org/10.1186/1472-6882-12-S1-P145
https://doi.org/10.1186/1472-6882-12-S1-P145
https://doi.org/10.13075/ijomeh.1896.01323
https://www.diva-portal.org/smash/get/diva2:135387/FULLTEXT01.pdf
https://doi.org/10.3390/brainsci12070862


102 
 

102 
 

Hammond, D. C. (2014). Definitions, Standard of Care and Ethical Considerations. In 

Clinical Neurotherapy (pp. 1–17). Elsevier. https://doi.org/10.1016/B978-0-12-

396988-0.00001-5 

Hammond, D. C. (2010). LENS Neurofeedback Treatment of Anger: Preliminary Reports. 

Journal of Neurotherapy, 14(2), 162–169. 

https://doi.org/10.1080/10874201003767213 

Hammond, D. C., Bodenhamer-Davis, G., Gluck, G., Stokes, D., Harper, S. H., Trudeau, D., 

MacDonald, M., Lunt, J., & Kirk, L. (2011). Standards of Practice for Neurofeedback 

and Neurotherapy: A Position Paper of the International Society for Neurofeedback & 

Research. Journal of Neurotherapy, 15(1), 54–64. 

https://doi.org/10.1080/10874208.2010.545760  

Hammond, D. C. (2011). What is Neurofeedback: An Update. Journal of Neurotherapy, 15(4), 

305–336. https://doi.org/10.1080/10874208.2011.623090 

Harris, A. D., McGregor, J. C., Perencevich, E. N., Furuno, J. P., Zhu, J., Peterson, D. E., & 

Finkelstein, J. (2006). The use and interpretation of quasi-experimental studies in 

medical informatics. Journal of the American Medical Informatics Association: JAMIA, 

13(1), 16–23. https://doi.org/10.1197/jamia.M1749 

Hasslinger, J., Meregalli, M., & Bölte, S. (2022). How standardized are “standard protocols”? 

Variations in protocol and performance evaluation for slow cortical potential 

neurofeedback: A systematic review. Frontiers in Human Neuroscience, 16, 887504. 

https://doi.org/10.3389/fnhum.2022.887504 

Hawthorne, G., Richardson, J., & Osborne, R. (1999). The Assessment of Quality of Life 

(AQoL) instrument: A psychometric measure of health-related quality of life. Quality of 

Life Research: An International Journal of Quality of Life Aspects of Treatment, Care 

and Rehabilitation, 8(3), 209–224. https://doi.org/10.1023/a:1008815005736  

https://doi.org/10.1016/B978-0-12-396988-0.00001-5
https://doi.org/10.1016/B978-0-12-396988-0.00001-5
https://doi.org/10.1080/10874201003767213
https://doi.org/10.1080/10874208.2010.545760
https://doi.org/10.1080/10874208.2011.623090
https://doi.org/10.1197/jamia.M1749
https://doi.org/10.3389/fnhum.2022.887504
https://doi.org/10.1023/a:1008815005736


103 
 

103 
 

Heinemann, L. V., & Heinemann, T. (2017). Burnout Research: Emergence and Scientific 

Investigation of a Contested Diagnosis. SAGE Open, 7(1), 215824401769715. 

https://doi.org/10.1177/2158244017697154 

Hellrung, L., Kirschner, M., Sulzer, J., Sladky, R., Scharnowski, F., Herdener, M., & Tobler, 

P. N. (2022). Analysis of individual differences in neurofeedback training illuminates 

successful self-regulation of the dopaminergic midbrain. Communications Biology, 

5(1), 845. https://doi.org/10.1038/s42003-022-03756-4 

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in the world? 

Behavioral and Brain Sciences, 33(2–3), 61–83. 

https://doi.org/10.1017/S0140525X0999152X 

Hershaw, J. N., & Hill-Pearson, C. A. (2022). Changes in EEG Activity Following Live Z-

Score Training Predict Changes in Persistent Post-concussive Symptoms: An 

Exploratory Analysis. Frontiers in Neurology, 13, 714913. 

https://doi.org/10.3389/fneur.2022.714913 

Higgins, J., Chandler, J., Thomas, J., Cumpston, M., Li, T., Page, M. J., & Welch, V. A. (2019). 

Chapter 6: Choosing effect measures and computing estimates of effect. In Cochrane 

Handbook for Systematic Reviews of Interventions : Vol. 6.3 (2nd ed.). John Wiley & 

Sons, Inc. www.training.cochrane.org/handbook  

Hillert, A., Albrecht, A., & Voderholzer, U. (2020). The Burnout Phenomenon: A Résumé After 

More Than 15,000 Scientific Publications. Frontiers in Psychiatry, 11, 519237. 

https://doi.org/10.3389/fpsyt.2020.519237  

Hobfoll, S. E. (1998). Stress, culture, and community: The psychology and philosophy of 

stress. Plenum Press. 

https://books.google.co.za/books?hl=en&lr=&id=dysdbPLW4T4C&oi=fnd&pg=PA1&d

q=stress+definition+psychology&ots=sVEqfNsLXE&sig=rTNOVJSC-

https://doi.org/10.1177/2158244017697154
https://doi.org/10.1038/s42003-022-03756-4
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.3389/fneur.2022.714913
http://www.training.cochrane.org/handbook
https://doi.org/10.3389/fpsyt.2020.519237
https://books.google.co.za/books?hl=en&lr=&id=dysdbPLW4T4C&oi=fnd&pg=PA1&dq=stress+definition+psychology&ots=sVEqfNsLXE&sig=rTNOVJSC-cXtlLou6DQNgDmIHEg&redir_esc=y#v=onepage&q=stress%20definition%20psychology&f=false
https://books.google.co.za/books?hl=en&lr=&id=dysdbPLW4T4C&oi=fnd&pg=PA1&dq=stress+definition+psychology&ots=sVEqfNsLXE&sig=rTNOVJSC-cXtlLou6DQNgDmIHEg&redir_esc=y#v=onepage&q=stress%20definition%20psychology&f=false


104 
 

104 
 

cXtlLou6DQNgDmIHEg&redir_esc=y#v=onepage&q=stress%20definition%20psychol

ogy&f=false  

Horwitz, A. V. (2021). DSM: A history of psychiatry’s bible. Johns Hopkins University Press. 

https://books.google.co.za/books?hl=en&lr=&id=qY0vEAAAQBAJ&oi=fnd&pg=PP1&

dq=DSM+as+a+bible&ots=WJ_DSzfQ7e&sig=L_dzkTMPzx3W0ZlQqI79tH8MlRk&re

dir_esc=y#v=onepage&q=DSM%20as%20a%20bible&f=false  

Huang, G., Liu, J., Li, L., Zhang, L., Zeng, Y., Ren, L., Ye, S., & Zhang, Z. (2019). A novel 

training-free externally-regulated neurofeedback (ER-NF) system using phase-guided 

visual stimulation for alpha modulation. NeuroImage, 189, 688–699. 

https://doi.org/10.1016/j.neuroimage.2019.01.072 

Jackson-Cook, L. (2023). Combatting Counselor Exhaustion: Neurofeedback Versus 

Mindfulness [Ph.D., The University of Texas at San Antonio]. In ProQuest 

Dissertations and Theses (2819933002). ProQuest Dissertations & Theses Global. 

https://www.proquest.com/dissertations-theses/combatting-counselor-exhaustion-

neurofeedback/docview/2819933002/se-2?accountid=15083 

James, S. (2018). Making a living, making a life: Work, meaning and self-identity. Routledge, 

Taylor & Francis Group. 

https://books.google.co.za/books?hl=en&lr=&id=COI2DwAAQBAJ&oi=fnd&pg=PT6&

dq=work+to+make+a+living&ots=P2szUB4h3D&sig=fWHosBD3dQ2sFoXTCOFmLC

pke-4&redir_esc=y#v=onepage&q=work%20to%20make%20a%20living&f=false 

Janssen, T. W. P., & Van Atteveldt, N. (2022). Explore your brain: A randomized controlled 

trial into the effectiveness of a growth mindset intervention with psychosocial and 

psychophysiological components. British Journal of Educational Psychology, 

bjep.12572. https://doi.org/10.1111/bjep.12572 

JBI.Global. (2023). Critical Appraisal Tools. https://jbi.global/critical-appraisal-tools  

https://books.google.co.za/books?hl=en&lr=&id=dysdbPLW4T4C&oi=fnd&pg=PA1&dq=stress+definition+psychology&ots=sVEqfNsLXE&sig=rTNOVJSC-cXtlLou6DQNgDmIHEg&redir_esc=y#v=onepage&q=stress%20definition%20psychology&f=false
https://books.google.co.za/books?hl=en&lr=&id=dysdbPLW4T4C&oi=fnd&pg=PA1&dq=stress+definition+psychology&ots=sVEqfNsLXE&sig=rTNOVJSC-cXtlLou6DQNgDmIHEg&redir_esc=y#v=onepage&q=stress%20definition%20psychology&f=false
https://books.google.co.za/books?hl=en&lr=&id=qY0vEAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+as+a+bible&ots=WJ_DSzfQ7e&sig=L_dzkTMPzx3W0ZlQqI79tH8MlRk&redir_esc=y#v=onepage&q=DSM%20as%20a%20bible&f=false
https://books.google.co.za/books?hl=en&lr=&id=qY0vEAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+as+a+bible&ots=WJ_DSzfQ7e&sig=L_dzkTMPzx3W0ZlQqI79tH8MlRk&redir_esc=y#v=onepage&q=DSM%20as%20a%20bible&f=false
https://books.google.co.za/books?hl=en&lr=&id=qY0vEAAAQBAJ&oi=fnd&pg=PP1&dq=DSM+as+a+bible&ots=WJ_DSzfQ7e&sig=L_dzkTMPzx3W0ZlQqI79tH8MlRk&redir_esc=y#v=onepage&q=DSM%20as%20a%20bible&f=false
https://doi.org/10.1016/j.neuroimage.2019.01.072
https://www.proquest.com/dissertations-theses/combatting-counselor-exhaustion-neurofeedback/docview/2819933002/se-2?accountid=15083
https://www.proquest.com/dissertations-theses/combatting-counselor-exhaustion-neurofeedback/docview/2819933002/se-2?accountid=15083
https://books.google.co.za/books?hl=en&lr=&id=COI2DwAAQBAJ&oi=fnd&pg=PT6&dq=work+to+make+a+living&ots=P2szUB4h3D&sig=fWHosBD3dQ2sFoXTCOFmLCpke-4&redir_esc=y#v=onepage&q=work%20to%20make%20a%20living&f=false
https://books.google.co.za/books?hl=en&lr=&id=COI2DwAAQBAJ&oi=fnd&pg=PT6&dq=work+to+make+a+living&ots=P2szUB4h3D&sig=fWHosBD3dQ2sFoXTCOFmLCpke-4&redir_esc=y#v=onepage&q=work%20to%20make%20a%20living&f=false
https://books.google.co.za/books?hl=en&lr=&id=COI2DwAAQBAJ&oi=fnd&pg=PT6&dq=work+to+make+a+living&ots=P2szUB4h3D&sig=fWHosBD3dQ2sFoXTCOFmLCpke-4&redir_esc=y#v=onepage&q=work%20to%20make%20a%20living&f=false
https://doi.org/10.1111/bjep.12572
https://jbi.global/critical-appraisal-tools


105 
 

105 
 

Jorm, A. F., Patten, S. B., Brugha, T. S., & Mojtabai, R. (2017). Has increased provision of 

treatment reduced the prevalence of common mental disorders? Review of the 

evidence from four countries. World Psychiatry, 16(1), 90–99. 

https://doi.org/10.1002/wps.20388  

Kakiashvili, T., Leszek, J., & Rutkowski, K. (2013). The medical perspective on burnout. 

International Journal of Occupational Medicine and Environmental Health, 26(3). 

https://doi.org/10.2478/s13382-013-0093-3 

Kanazawa, S. (2020). What do we do with the WEIRD problem? Evolutionary Behavioral 

Sciences, 14(4), 342–346. https://doi.org/10.1037/ebs0000222 

Katzman, M. A., Bleau, P., Blier, P., Chokka, P., Kjernisted, K., Van Ameringen, M., & the 

Canadian Anxiety Guidelines Initiative Group on behalf of the Anxiety Disorders 

Association of Canada/Association Canadienne des troubles anxieux and McGill 

University. (2014). Canadian clinical practice guidelines for the management of 

anxiety, posttraumatic stress and obsessive-compulsive disorders. BMC Psychiatry, 

14(Suppl 1), S1. https://doi.org/10.1186/1471-244X-14-S1-S1 

Khodakarami, Z., & Firoozabadi, M. (2020). Psychological, Neurophysiological, and Mental 

Factors Associated With Gamma-Enhancing Neurofeedback Success. Basic and 

Clinical Neuroscience, 11(5), 701–714. https://doi.org/10.32598/bcn.11.5.1878.1 

Kim, W., Bae, M., Chang, S.-J., Yoon, J.-H., Jeong, D. Y., Hyun, D.-S., Ryu, H.-Y., Park, K.-

S., Kim, M.-J., & Kim, C. (2019). Effect of Burnout on Post-traumatic Stress Disorder 

Symptoms Among Firefighters in Korea: Data From the Firefighter Research on 

Enhancement of Safety &amp; Health (FRESH). Journal of Preventive Medicine and 

Public Health, 52(6), 345–354. https://doi.org/10.3961/jpmph.19.116 

Kirk, H. W., & Dahl, M. G. (2022). Infra Low Frequency Neurofeedback Training for Trauma 

Recovery: A Case Report. Frontiers in Human Neuroscience, 16, 905823. 

https://doi.org/10.3389/fnhum.2022.905823 

https://doi.org/10.1002/wps.20388
https://doi.org/10.2478/s13382-013-0093-3
https://doi.org/10.1037/ebs0000222
https://doi.org/10.1186/1471-244X-14-S1-S1
https://doi.org/10.32598/bcn.11.5.1878.1
https://doi.org/10.3961/jpmph.19.116
https://doi.org/10.3389/fnhum.2022.905823


106 
 

106 
 

Korczak, D., Wastian, M., & Schneider, M. (2012). Therapy of the burnout syndrome. GMS 

Health Technology Assessment, 8, Doc05. https://doi.org/10.3205/hta000103 

Kouijzer, M. E. J., De Moor, J. M. H., Gerrits, B. J. L., Buitelaar, J. K., & Van Schie, H. T. 

(2009). Long-term effects of neurofeedback treatment in autism. Research in Autism 

Spectrum Disorders, 3(2), 496–501. https://doi.org/10.1016/j.rasd.2008.10.003 

Koutsimani, P., Montgomery, A., & Georganta, K. (2019). The Relationship Between Burnout, 

Depression, and Anxiety: A Systematic Review and Meta-Analysis. Frontiers in 

Psychology, 10, 284. https://doi.org/10.3389/fpsyg.2019.00284  

Kratzke, I. M., Campbell, A., Yefimov, M. N., Mosaly, P. R., Adapa, K., Meltzer-Brody, S., 

Farrell, T. M., & Mazur, L. M. (2021). Pilot Study Using Neurofeedback as a Tool to 

Reduce Surgical Resident Burnout. Journal of the American College of Surgeons, 

232(1), 74–80. https://doi.org/10.1016/j.jamcollsurg.2020.08.762 

Krepel, N., Egtberts, T., Sack, A. T., Heinrich, H., Ryan, M., & Arns, M. (2020). A multicenter 

effectiveness trial of QEEG-informed neurofeedback in ADHD: Replication and 

treatment prediction. NeuroImage. Clinical, 28, 102399. 

https://doi.org/10.1016/j.nicl.2020.102399 

Kropotov, I. D., & Kropotov, J. (2009). Quantitative EEG, event-related potentials and 

neurotherapy (1st ed). Elsevier/Academic. 

https://books.google.co.za/books?hl=en&lr=&id=szECZPz7FvcC&oi=fnd&pg=PP1&d

q=+Kropotov+et+al+2009+increases+in+EEG&ots=Cpec_l-

OuG&sig=6XgG3Mh53V6UOHIcGrK42gLBl4I&redir_esc=y#v=onepage&q&f=false  

Kumar, S. (2016). Burnout and Doctors: Prevalence, Prevention and Intervention. Healthcare, 

4(3), 37. https://doi.org/10.3390/healthcare4030037  

Kuznetsova, E., Veilahti, A. V. P., Akhundzadeh, R., Radev, S., Konicar, L., & Cowley, B. U. 

(2023). Evaluation of Neurofeedback Learning in Patients with ADHD: A Systematic 

https://doi.org/10.3205/hta000103
https://doi.org/10.1016/j.rasd.2008.10.003
https://doi.org/10.3389/fpsyg.2019.00284
https://doi.org/10.1016/j.jamcollsurg.2020.08.762
https://doi.org/10.1016/j.nicl.2020.102399
https://books.google.co.za/books?hl=en&lr=&id=szECZPz7FvcC&oi=fnd&pg=PP1&dq=+Kropotov+et+al+2009+increases+in+EEG&ots=Cpec_l-OuG&sig=6XgG3Mh53V6UOHIcGrK42gLBl4I&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=szECZPz7FvcC&oi=fnd&pg=PP1&dq=+Kropotov+et+al+2009+increases+in+EEG&ots=Cpec_l-OuG&sig=6XgG3Mh53V6UOHIcGrK42gLBl4I&redir_esc=y#v=onepage&q&f=false
https://books.google.co.za/books?hl=en&lr=&id=szECZPz7FvcC&oi=fnd&pg=PP1&dq=+Kropotov+et+al+2009+increases+in+EEG&ots=Cpec_l-OuG&sig=6XgG3Mh53V6UOHIcGrK42gLBl4I&redir_esc=y#v=onepage&q&f=false
https://doi.org/10.3390/healthcare4030037


107 
 

107 
 

Review. Applied Psychophysiology and Biofeedback, 48(1), 11–25. 

https://doi.org/10.1007/s10484-022-09562-2 

Lacovides, A., Fountoulakis, K. N., Kaprinis, S., & Kaprinis, G. (2003). The relationship 

between job stress, burnout and clinical depression. Journal of Affective Disorders, 

75(3), 209–221. https://doi.org/10.1016/S0165-0327(02)00101-5  

Lambert, M.J. (2015). Effectiveness of Psychological Treatment. Resonanzen. E-Journal für 

biopsychosoziale Dialoge in Psychotherapie, Supervision und Beratung, 3(2), 87-100. 

https://www.resonanzen-journal.org/index.php/resonanzen/article/view/373/324  

Langtree, T., Birks, M., & Biedermann, N. (2019). Separating ‘Fact’ from Fiction: Strategies 

to Improve Rigour in Historical Research. Forum Qualitative Sozialforschung / 

Forum: Qualitative Social Research, Vol 20, No 2 (2019): Harold Garfinkel’s ‘Studies 

in Ethnomethodology’. An Interview Issue. https://doi.org/10.17169/FQS-20.2.3196 

Lawrence, J. A., Davis, B. A., Corbette, T., Hill, E. V., Williams, D. R., & Reede, J. Y. (2022). 

Racial/Ethnic Differences in Burnout: A Systematic Review. Journal of Racial and 

Ethnic Health Disparities, 9(1), 257–269. https://doi.org/10.1007/s40615-020-00950-0 

Lazauskaitė-Zabielskė, J., Žiedelis, A., Jakštienė, R., Urbanavičiūtė, I., & De Witte, H. 

(2023). The Lithuanian version of the Burnout Assessment Tool (BAT-LT): 

Psychometric characteristics of the primary and secondary symptoms scales. 

Frontiers in Psychology, 14, 1287368. https://doi.org/10.3389/fpsyg.2023.1287368 

Leichsenring, F., Steinert, C., Rabung, S., & Ioannidis, J. P. A. (2022). The efficacy of 

psychotherapies and pharmacotherapies for mental disorders in adults: An umbrella 

review and meta-analytic evaluation of recent meta-analyses. World Psychiatry: 

Official Journal of the World Psychiatric Association (WPA), 21(1), 133–145. 

https://doi.org/10.1002/wps.20941 

https://doi.org/10.1007/s10484-022-09562-2
https://doi.org/10.1016/S0165-0327(02)00101-5
https://www.resonanzen-journal.org/index.php/resonanzen/article/view/373/324
https://doi.org/10.17169/FQS-20.2.3196
https://doi.org/10.1007/s40615-020-00950-0
https://doi.org/10.3389/fpsyg.2023.1287368
https://doi.org/10.1002/wps.20941


108 
 

108 
 

Leiter, M. P., Maslach, C., & Frame, K. (2015). Burnout. In R. L. Cautin & S. O. Lilienfeld 

(Eds.), The Encyclopedia of Clinical Psychology (pp. 1–7). John Wiley & Sons, Inc. 

https://doi.org/10.1002/9781118625392.wbecp142 

Lindblom, K. M., Linton, S. J., Fedeli, C., & Bryngelsson, I.-L. (2006). Burnout in the working 

population: Relations to psychosocial work factors. International Journal of Behavioral 

Medicine, 13(1), 51–59. https://doi.org/10.1207/s15327558ijbm1301_7 

Linden, D. E. J. (2014). Neurofeedback and networks of depression. Dialogues in Clinical 

Neuroscience, 16(1), 103–112. https://doi.org/10.31887/DCNS.2014.16.1/dlinden  

Liu, Y., Sourina, O., & Hou, X. (2014). Neurofeedback Games to Improve Cognitive Abilities. 

2014 International Conference on Cyberworlds, 161–168. 

https://doi.org/10.1109/CW.2014.30  

Livint Popa, L., Dragos, H., Pantelemon, C., Verisezan Rosu, O., & Strilciuc, S. (2020). The 

Role of Quantitative EEG in the Diagnosis of Neuropsychiatric Disorders. Journal of 

Medicine and Life, 13(1), 8–15. https://doi.org/10.25122/jml-2019-0085  

Lucassen, P. J., Pruessner, J., Sousa, N., Almeida, O. F. X., Van Dam, A. M., Rajkowska, G., 

Swaab, D. F., & Czéh, B. (2014). Neuropathology of stress. Acta Neuropathologica, 

127(1), 109–135. https://doi.org/10.1007/s00401-013-1223-5 

Manchia, M., Gathier, A. W., Yapici-Eser, H., Schmidt, M. V., de Quervain, D., van Amelsvoort, 

T., Bisson, J. I., Cryan, J. F., Howes, O. D., Pinto, L., van der Wee, N. J., Domschke, 

K., Branchi, I., & Vinkers, C. H. (2022). The impact of the prolonged COVID-19 

pandemic on stress resilience and mental health: A critical review across waves. 

European Neuropsychopharmacology: The Journal of the European College of 

Neuropsychopharmacology, 55, 22–83. 

https://doi.org/10.1016/j.euroneuro.2021.10.864  

https://doi.org/10.1002/9781118625392.wbecp142
https://doi.org/10.1207/s15327558ijbm1301_7
https://doi.org/10.31887/DCNS.2014.16.1/dlinden
https://doi.org/10.1109/CW.2014.30
https://doi.org/10.25122/jml-2019-0085
https://doi.org/10.1007/s00401-013-1223-5
https://doi.org/10.1016/j.euroneuro.2021.10.864


109 
 

109 
 

Marchand, A., Blanc, M.-E., & Beauregard, N. (2018). Do age and gender contribute to 

workers’ burnout symptoms? Occupational Medicine, 68(6), 405–411. 

https://doi.org/10.1093/occmed/kqy088 

Marzbani, H., Marateb, H., & Mansourian, M. (2016). Methodological Note: Neurofeedback: A 

Comprehensive Review on System Design, Methodology and Clinical Applications. 

Basic and Clinical Neuroscience Journal, 7(2). 

https://doi.org/10.15412/J.BCN.03070208 

Masic, I., Miokovic, M., & Muhamedagic, B. (2008). Evidence based medicine—New 

approaches and challenges. Acta Informatica Medica: AIM: Journal of the Society for 

Medical Informatics of Bosnia & Herzegovina: Casopis Drustva Za Medicinsku 

Informatiku BiH, 16(4), 219–225. https://doi.org/10.5455/aim.2008.16.219-225  

Maslach, C. (2004). Different Perspectives on Job Burnout. PsycCRITIQUES, 49. 

https://doi.org/10.1037/004284 

Maslach, C., & Leiter, M. P. (2016). Burnout. In Stress: Concepts, Cognition, Emotion, and 

Behavior (pp. 351–357). Elsevier. https://doi.org/10.1016/B978-0-12-800951-2.00044-

3 

Maslach, C. (2015). Burnout, Psychology of. In International Encyclopedia of the Social & 

Behavioral Sciences (pp. 929–932). Elsevier. https://doi.org/10.1016/B978-0-08-

097086-8.26009-1 

Maslach, C., Leiter, M. P., & Schaufeli, W. (2009). Measuring Burnout. In S. Cartwright & C. 

L. Cooper (Eds.), The Oxford Handbook of Organizational Well Being (1st ed., pp. 

86–108). Oxford University Press. 

https://doi.org/10.1093/oxfordhb/9780199211913.003.0005 

https://doi.org/10.1093/occmed/kqy088
https://doi.org/10.15412/J.BCN.03070208
https://doi.org/10.5455/aim.2008.16.219-225
https://doi.org/10.1037/004284
https://doi.org/10.1016/B978-0-12-800951-2.00044-3
https://doi.org/10.1016/B978-0-12-800951-2.00044-3
https://doi.org/10.1016/B978-0-08-097086-8.26009-1
https://doi.org/10.1016/B978-0-08-097086-8.26009-1
https://doi.org/10.1093/oxfordhb/9780199211913.003.0005


110 
 

110 
 

Mazur, L., Campbell, A., Mosaly, P., Adapa, K., Kratzke, I., Marks, L., Meltzer-Brody, S., & 

Farrell, T. M. (2019). Reducing surgical residents’ burnout using neurofeedback. Ind. 

Systems Eng. Work, 51, 33–37. 

McCorry, L. K. (2007). Physiology of the autonomic nervous system. American Journal of 

Pharmaceutical Education, 71(4), 78. https://doi.org/10.5688/aj710478  

McEwen, B. S. (2017). Neurobiological and Systemic Effects of Chronic Stress. Chronic 

Stress, 1, 247054701769232. https://doi.org/10.1177/2470547017692328  

Mcleod, S. (2023). Operant Conditioning: What It Is, How It Works, And Examples. 

https://www.simplypsychology.org/operant-conditioning.html  

Mehran, Y., Firoozabadi, M., & Rostami, R. (2015). Improvement of Neurofeedback Therapy 

for Improved Attention Through Facilitation of Brain Activity Using Local Sinusoidal 

Extremely Low Frequency Magnetic Field Exposure. Clinical EEG and Neuroscience, 

46(2), 100–112. https://doi.org/10.1177/1550059414524403 

Mekkawy, L. (2021). Efficacy of neurofeedback as a treatment modality for children in the 

autistic spectrum. Bulletin of the National Research Centre, 45(1), 45. 

https://doi.org/10.1186/s42269-021-00501-5  

Micoulaud-Franchi, J.-A., McGonigal, A., Lopez, R., Daudet, C., Kotwas, I., & Bartolomei, F. 

(2015). Electroencephalographic neurofeedback: Level of evidence in mental and 

brain disorders and suggestions for good clinical practice. Neurophysiologie 

Clinique/Clinical Neurophysiology, 45(6), 423–433. 

https://doi.org/10.1016/j.neucli.2015.10.077 

Mihara, M., Hattori, N., Hatakenaka, M., Yagura, H., Kawano, T., Hino, T., & Miyai, I. (2013). 

Near-infrared Spectroscopy–mediated Neurofeedback Enhances Efficacy of Motor 

Imagery–based Training in Poststroke Victims: A Pilot Study. Stroke, 44(4), 1091–

1098. https://doi.org/10.1161/STROKEAHA.111.674507  

https://doi.org/10.5688/aj710478
https://doi.org/10.1177/2470547017692328
https://www.simplypsychology.org/operant-conditioning.html
https://doi.org/10.1177/1550059414524403
https://doi.org/10.1186/s42269-021-00501-5
https://doi.org/10.1016/j.neucli.2015.10.077
https://doi.org/10.1161/STROKEAHA.111.674507


111 
 

111 
 

Mohajan, H. K. (2017). Two Criteria for Good Measurements in Research: Validity and 

Reliability. Munich Personal RePEc Archive, 17(3), 58–82. 

Moher, D. (2018). Reporting guidelines: Doing better for readers. BMC Medicine, 16(1), 233, 

s12916-018-1226–0. https://doi.org/10.1186/s12916-018-1226-0  

Moher, D., Tetzlaff, J., Tricco, A. C., Sampson, M., & Altman, D. G. (2007). Epidemiology and 

Reporting Characteristics of Systematic Reviews. PLoS Medicine, 4(3), e78. 

https://doi.org/10.1371/journal.pmed.0040078  

Møller, A. M., & Myles, P. S. (2016). What makes a good systematic review and meta-

analysis? British Journal of Anaesthesia, 117(4), 428–430. 

https://doi.org/10.1093/bja/aew264  

Munn, Z., Stone, J. C., Aromataris, E., Klugar, M., Sears, K., Leonardi-Bee, J., & Barker, T. H. 

(2023). Assessing the risk of bias of quantitative analytical studies: introducing the 

vision for critical appraisal within JBI systematic reviews. JBI evidence synthesis, 

21(3), 467–471. https://doi.org/10.11124/JBIES-22-00224  

Munn, Z., Peters, M. D. J., Stern, C., Tufanaru, C., McArthur, A., & Aromataris, E. (2018). 

Systematic review or scoping review? Guidance for authors when choosing between 

a systematic or scoping review approach. BMC Medical Research Methodology, 18(1), 

143. https://doi.org/10.1186/s12874-018-0611-x 

Nadon, L., De Beer, L. T., & Morin, A. J. S. (2022). Should Burnout Be Conceptualized as a 

Mental Disorder? Behavioral Sciences (Basel, Switzerland), 12(3), 82. 

https://doi.org/10.3390/bs12030082  

Nakao, M. (2010). Work-related stress and psychosomatic medicine. BioPsychoSocial 

Medicine, 4(1), 4. https://doi.org/10.1186/1751-0759-4-4  

Naslund, J. A., Aschbrenner, K. A., Araya, R., Marsch, L. A., Unützer, J., Patel, V., & Bartels, 

S. J. (2017). Digital technology for treating and preventing mental disorders in low-

https://doi.org/10.1186/s12916-018-1226-0
https://doi.org/10.1371/journal.pmed.0040078
https://doi.org/10.1093/bja/aew264
https://doi.org/10.11124/JBIES-22-00224
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.3390/bs12030082
https://doi.org/10.1186/1751-0759-4-4


112 
 

112 
 

income and middle-income countries: A narrative review of the literature. The Lancet 

Psychiatry, 4(6), 486–500. https://doi.org/10.1016/S2215-0366(17)30096-2  

Nassaji, H. (2020). The importance of using multiple measures or data sources in L2 

instructional research. Language Teaching Research, 24(2), 131–135. 

https://doi.org/10.1177/1362168820906908 

Newman, M. G., Cho, S., & Kim, H. (2017). Worry and Generalized Anxiety Disorder: A 

Review. In Reference Module in Neuroscience and Biobehavioral Psychology  (p. 

B9780128093245050000). Elsevier. https://doi.org/10.1016/B978-0-12-809324-

5.05108-7  

  Neyeloff, J. L., Fuchs, S. C., & Moreira, L. B. (2012). Meta-analyses and Forest plots using 

a microsoft excel spreadsheet: step-by-step guide focusing on descriptive data 

analysis. BMC Research Notes, 5(1), 52–52. https://doi.org/10.1186/1756-0500-52  

Niv, S. (2013). Clinical efficacy and potential mechanisms of neurofeedback. Personality and 

Individual Differences, 54(6), 676–686. https://doi.org/10.1016/j.paid.2012.11.037  

Nochaiwong, S., Ruengorn, C., Thavorn, K., Hutton, B., Awiphan, R., Phosuya, C., Ruanta, 

Y., Wongpakaran, N., & Wongpakaran, T. (2021). Global prevalence of mental health 

issues among the general population during the coronavirus disease-2019 pandemic: 

A systematic review and meta-analysis. Scientific Reports, 11(1), 10173. 

https://doi.org/10.1038/s41598-021-89700-8  

Noyes, J., Booth, A., Flemming, K., Garside, R., Harden, A., Lewin, S., Pantoja, T., Hannes, 

K., Cargo, M., & Thomas, J. (2018). Cochrane Qualitative and Implementation 

Methods Group guidance series—paper 3: Methods for assessing methodological 

limitations, data extraction and synthesis, and confidence in synthesized qualitative 

findings. Journal of Clinical Epidemiology, 97, 49–58. 

https://doi.org/10.1016/j.jclinepi.2017.06.020    

https://doi.org/10.1016/S2215-0366(17)30096-2
https://doi.org/10.1016/B978-0-12-809324-5.05108-7
https://doi.org/10.1016/B978-0-12-809324-5.05108-7
https://doi.org/10.1186/1756-0500-52
https://doi.org/10.1016/j.paid.2012.11.037
https://doi.org/10.1038/s41598-021-89700-8


113 
 

113 
 

Ogbuanya, T. C., Eseadi, C., Orji, C. T., Omeje, J. C., Anyanwu, J. I., Ugwoke, S. C., & 

Edeh, N. C. (2019). Effect of Rational-Emotive Behavior Therapy Program on the 

Symptoms of Burnout Syndrome Among Undergraduate Electronics Work Students 

in Nigeria. Psychological Reports, 122(1), 4–22. 

https://doi.org/10.1177/0033294117748587 

Oliveira, J., Pellow, J., Tsele-Tebakang, T., & Solomon, E. M. (2022). Experiences of 

neurofeedback therapists in treating attention-deficit hyperactivity disorder. Health SA 

Gesondheid, 27. https://doi.org/10.4102/hsag.v27i0.1874 

Orndorff-Plunkett, F., Singh, F., Aragón, O. R., & Pineda, J. A. (2017). Assessing the 

Effectiveness of Neurofeedback Training in the Context of Clinical and Social 

Neuroscience. Brain Sciences, 7(8), 95. https://doi.org/10.3390/brainsci7080095  

Ossebaard, H. C. (2000). Stress Reduction by Technology? An Experimental Study into the 

Effects of Brainmachines on Burnout and State Anxiety. Applied Psychophysiology 

and Biofeedback, 25(2), 93–101. https://doi.org/10.1023/A:1009514824951 

Ouzzani, M., Hammady, H., Fedorowicz, Z., & Elmagarmid, A. (2016). Rayyan—A web and 

mobile app for systematic reviews. Systematic Reviews, 5(1), 210. 

https://doi.org/10.1186/s13643-016-0384-4  

Page, M. J., Shamseer, L., & Tricco, A. C. (2018). Registration of systematic reviews in 

PROSPERO: 30,000 records and counting. Systematic Reviews, 7(1), 32. 

https://doi.org/10.1186/s13643-018-0699-4  

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, I., Hoffmann, T. C., Mulrow, C. D., 

Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., 

Grimshaw, J. M., Hróbjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., 

McDonald, S., … Moher, D. (2021). The PRISMA 2020 statement: An updated 

guideline for reporting systematic reviews. BMJ, n71. https://doi.org/10.1136/bmj.n71  

https://doi.org/10.1177/0033294117748587
https://doi.org/10.4102/hsag.v27i0.1874
https://doi.org/10.3390/brainsci7080095
https://doi.org/10.1023/A:1009514824951
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-018-0699-4
https://doi.org/10.1136/bmj.n71


114 
 

114 
 

Panisch, L. S., & Hai, A. H. (2020). The Effectiveness of Using Neurofeedback in the 

Treatment of Post-Traumatic Stress Disorder: A Systematic Review. Trauma, 

Violence, & Abuse, 21(3), 541–550. https://doi.org/10.1177/1524838018781103 

Paret, C., Goldway, N., Zich, C., Keynan, J. N., Hendler, T., Linden, D., & Cohen Kadosh, K. 

(2019). Current progress in real-time functional magnetic resonance-based 

neurofeedback: Methodological challenges and achievements. NeuroImage, 202, 

116107. https://doi.org/10.1016/j.neuroimage.2019.116107 

Pérez-Elvira, R., Carrobles, J., López Bote, D., & Oltra-Cucarella, J. (2019). Efficacy of Live 

Z-Score Neurofeedback Training for Chronic Insomnia: A Single-Case Study. 

NeuroRegulation, 6(2), 93–101. https://doi.org/10.15540/nr.6.2.93  

Pieper, D., & Rombey, T. (2022). Where to prospectively register a systematic review. 

Systematic Reviews, 11(1), 8. https://doi.org/10.1186/s13643-021-01877-1 

Pigott, H. E., Cannon, R., & Trullinger, M. (2021). The Fallacy of Sham-Controlled 

Neurofeedback Trials: A Reply to Thibault and Colleagues (2018). Journal of 

Attention Disorders, 25(3), 448–457. https://doi.org/10.1177/1087054718790802 

Pittenger, C., & Duman, R. S. (2008). Stress, Depression, and Neuroplasticity: A Convergence 

of Mechanisms. Neuropsychopharmacology, 33(1), Article 1. 

https://doi.org/10.1038/sj.npp.1301574  

Quevedo, K., Liu, G., Teoh, J. Y., Ghosh, S., Zeffiro, T., Ahrweiler, N., Zhang, N., Wedan, 

R., Oh, S., Guercio, G., & Paret, C. (2019). Neurofeedback and neuroplasticity of 

visual self-processing in depressed and healthy adolescents: A preliminary study. 

Developmental Cognitive Neuroscience, 40, 100707. 

https://doi.org/10.1016/j.dcn.2019.100707 

https://doi.org/10.1177/1524838018781103
https://doi.org/10.1016/j.neuroimage.2019.116107
https://doi.org/10.15540/nr.6.2.93
https://doi.org/10.1186/s13643-021-01877-1
https://doi.org/10.1177/1087054718790802
https://doi.org/10.1038/sj.npp.1301574
https://doi.org/10.1016/j.dcn.2019.100707


115 
 

115 
 

Rahmati, Z. (2015). The Study of Academic Burnout in Students with High and Low Level of 

Self-efficacy. Procedia - Social and Behavioral Sciences, 171, 49–55. 

https://doi.org/10.1016/j.sbspro.2015.01.087 

Rama-Maceiras, P., Jokinen, J., & Kranke, P. (2015). Stress and burnout in anaesthesia: A 

real world problem? Current Opinion in Anaesthesiology, 28(2), 151–158. 

https://doi.org/10.1097/ACO.0000000000000169  

Rance, M., Walsh, C., Sukhodolsky, D. G., Pittman, B., Qiu, M., Kichuk, S. A., Wasylink, S., 

Koller, W. N., Bloch, M., Gruner, P., Scheinost, D., Pittenger, C., & Hampson, M. 

(2018). Time course of clinical change following neurofeedback. NeuroImage, 181, 

807–813. https://doi.org/10.1016/j.neuroimage.2018.05.001 

Rathod, S., Pinninti, N., Irfan, M., Gorczynski, P., Rathod, P., Gega, L., & Naeem, F. (2017). 

Mental Health Service Provision in Low- and Middle-Income Countries. Health 

Services Insights, 10, 1178632917694350. 

https://doi.org/10.1177/1178632917694350 

Rebello, T. J., Marques, A., Gureje, O., & Pike, K. M. (2014). Innovative strategies for closing 

the mental health treatment gap globally. Current Opinion in Psychiatry, 27(4), 308–

314. https://doi.org/10.1097/YCO.0000000000000068  

Redelinghuys, K., & Morgan, B. (2023). Psychometric properties of the Burnout Assessment 

Tool across four countries. BMC Public Health, 23(1), 824. 

https://doi.org/10.1186/s12889-023-15604-z 

Rehm, J., & Shield, K. D. (2019). Global Burden of Disease and the Impact of Mental and 

Addictive Disorders. Current Psychiatry Reports, 21(2), 10. 

https://doi.org/10.1007/s11920-019-0997-0  

https://doi.org/10.1016/j.sbspro.2015.01.087
https://doi.org/10.1097/ACO.0000000000000169
https://doi.org/10.1016/j.neuroimage.2018.05.001
https://doi.org/10.1177/1178632917694350
https://doi.org/10.1097/YCO.0000000000000068
https://doi.org/10.1186/s12889-023-15604-z
https://doi.org/10.1007/s11920-019-0997-0


116 
 

116 
 

Remes, O., Brayne, C., van der Linde, R., & Lafortune, L. (2016). A systematic review of 

reviews on the prevalence of anxiety disorders in adult populations. Brain and 

Behavior, 6(7), e00497. https://doi.org/10.1002/brb3.497  

Robinson, L. (1990). Stress and Anxiety. Nursing Clinics of North America, 25(4), 935–943. 

https://doi.org/10.1016/S0029-6465(22)02991-7  

Rogala, J., Jurewicz, K., Paluch, K., Kublik, E., Cetnarski, R., & Wróbel, A. (2016). The Do’s 

and Don’ts of Neurofeedback Training: A Review of the Controlled Studies Using 

Healthy Adults. Frontiers in Human Neuroscience, 10, 301. 

https://doi.org/10.3389/fnhum.2016.00301 

Rothmann S. (2003). Burnout and engagement: A South African perspective. SA Journal of 

Industrial Psychology, 29(4), 16–25. https://doi.org/10.10520/EJC88981 

Salleh, M. R. (2008). Life event, stress and illness. The Malaysian Journal of Medical 

Sciences: MJMS, 15(4), 9–18. 

Sakurada, T., Matsumoto, M., & Yamamoto, S. (2022). Individual Sensory Modality 

Dominance as an Influential Factor in the Prefrontal Neurofeedback Training for 

Spatial Processing: A Functional Near-Infrared Spectroscopy Study. Frontiers in 

Systems Neuroscience, 16, 774475. https://doi.org/10.3389/fnsys.2022.774475 

Sarason, I. G., Sarason, B. R., & Pierce, G. R. (1990). Anxiety, cognitive interference, and 

performance. Journal of Social Behavior & Personality, 5(2), 1–18.  

Sashidharan, S. P., White, R., Mezzina, R., Jansen, S., & Gishoma, D. (2016). Global 

mental health in high-income countries. British Journal of Psychiatry, 209(1), 3–5. 

Cambridge Core. https://doi.org/10.1192/bjp.bp.115.179556 

Sataloff, R. T., Bush, M. L., Chandra, R., Chepeha, D., Rotenberg, B., Fisher, E. W., 

Goldenberg, D., Hanna, E. Y., Kerschner, J. E., Kraus, D. H., Krouse, J. H., Li, D., Link, 

M., Lustig, L. R., Selesnick, S. H., Sindwani, R., Smith, R. J., Tysome, J., Weber, P. 

https://doi.org/10.1002/brb3.497
https://doi.org/10.1016/S0029-6465(22)02991-7
https://doi.org/10.3389/fnhum.2016.00301
https://doi.org/10.10520/EJC88981
https://doi.org/10.3389/fnsys.2022.774475
https://doi.org/10.1192/bjp.bp.115.179556


117 
 

117 
 

C., & Welling, D. B. (2021). Systematic and Other Reviews: Criteria and Complexities. 

Journal of neurological surgery. Part B, Skull base, 82(3), 273–276. 

https://doi.org/10.1055/s-0041-1729564  

Schabus, M., Griessenberger, H., Gnjezda, M.-T., Heib, D. P. J., Wislowska, M., & 

Hoedlmoser, K. (2017). Better than sham? A double-blind placebo-controlled 

neurofeedback study in primary insomnia. Brain, 140(4), 1041–1052. 

https://doi.org/10.1093/brain/awx011 

Schaufeli, W. B., Desart, S., & De Witte, H. (2020). Burnout Assessment Tool (BAT)—

Development, Validity, and Reliability. International Journal of Environmental 

Research and Public Health, 17(24), 9495. https://doi.org/10.3390/ijerph17249495 

Schaufeli, W. B., Leiter, M. P., & Maslach, C. (2009). Burnout: 35 years of research and 

practice. Career Development International, 14(3), 204–220. 

https://doi.org/10.1108/13620430910966406  

Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health: Psychological, 

behavioral, and biological determinants. Annual Review of Clinical Psychology, 1, 

607–628. https://doi.org/10.1146/annurev.clinpsy.1.102803.144141  

Schutz, C. A., & Herbert, J. (2023). Review of the Evidence for Neurofeedback Training for 

Children and Adolescents Who Have Experienced Traumatic Events. Trauma, 

Violence, & Abuse, 24(5), 3564–3578. https://doi.org/10.1177/15248380221134295 

Seaward, B. L. (2018). Managing stress: Principles and strategies for health and well being 

(Ninth edition). Jones & Bartlett Learning. 

https://books.google.co.za/books?hl=en&lr=&id=OFgnDwAAQBAJ&oi=fnd&pg=PR1&

dq=Seaward,+2018%3B+stress&ots=XW1zSI74YK&sig=2KVU5JatIcwa6Ka53JYBH

H7GWkA&redir_esc=y#v=onepage&q=Seaward%2C%202018%3B%20stress&f=fals

e   

https://doi.org/10.1055/s-0041-1729564
https://doi.org/10.1093/brain/awx011
https://doi.org/10.3390/ijerph17249495
https://doi.org/10.1108/13620430910966406
https://doi.org/10.1146/annurev.clinpsy.1.102803.144141
https://doi.org/10.1177/15248380221134295
https://books.google.co.za/books?hl=en&lr=&id=OFgnDwAAQBAJ&oi=fnd&pg=PR1&dq=Seaward,+2018%3B+stress&ots=XW1zSI74YK&sig=2KVU5JatIcwa6Ka53JYBHH7GWkA&redir_esc=y#v=onepage&q=Seaward%2C%202018%3B%20stress&f=false
https://books.google.co.za/books?hl=en&lr=&id=OFgnDwAAQBAJ&oi=fnd&pg=PR1&dq=Seaward,+2018%3B+stress&ots=XW1zSI74YK&sig=2KVU5JatIcwa6Ka53JYBHH7GWkA&redir_esc=y#v=onepage&q=Seaward%2C%202018%3B%20stress&f=false
https://books.google.co.za/books?hl=en&lr=&id=OFgnDwAAQBAJ&oi=fnd&pg=PR1&dq=Seaward,+2018%3B+stress&ots=XW1zSI74YK&sig=2KVU5JatIcwa6Ka53JYBHH7GWkA&redir_esc=y#v=onepage&q=Seaward%2C%202018%3B%20stress&f=false
https://books.google.co.za/books?hl=en&lr=&id=OFgnDwAAQBAJ&oi=fnd&pg=PR1&dq=Seaward,+2018%3B+stress&ots=XW1zSI74YK&sig=2KVU5JatIcwa6Ka53JYBHH7GWkA&redir_esc=y#v=onepage&q=Seaward%2C%202018%3B%20stress&f=false


118 
 

118 
 

Sepulveda, P., Sitaram, R., Rana, M., Montalba, C., Tejos, C., & Ruiz, S. (2016). How 

feedback, motor imagery, and reward influence brain self‐regulation using real‐time 

fMRI. Human Brain Mapping, 37(9), 3153–3171. https://doi.org/10.1002/hbm.23228 

Siegrist, J. (2016). A Theoretical Model in the Context of Economic Globalization. In J. Siegrist 

& M. Wahrendorf (Eds.), Work Stress and Health in a Globalized Economy (pp. 3–19). 

Springer International Publishing. https://doi.org/10.1007/978-3-319-32937-6_1  

Sinval, J., Vazquez, A. C. S., Hutz, C. S., Schaufeli, W. B., & Silva, S. (2022). Burnout 

Assessment Tool (BAT): Validity Evidence from Brazil and Portugal. International 

Journal of Environmental Research and Public Health, 19(3), 1344. 

https://doi.org/10.3390/ijerph19031344 

Sisk, L. M., & Gee, D. G. (2022). Stress and adolescence: Vulnerability and opportunity 

during a sensitive window of development. Current Opinion in Psychology, 44, 286–

292. https://doi.org/10.1016/j.copsyc.2021.10.005 

Sheridan, D. J., & Julian, D. G. (2016). Achievements and Limitations of Evidence-Based 

Medicine. Journal of the American College of Cardiology, 68(2), 204–213. 

https://doi.org/10.1016/j.jacc.2016.03.600  

Smit, D., Dapor, C., Koerts, J., Tucha, O. M., Huster, R. J., & Enriquez-Geppert, S. (2023). 

Long-term improvements in executive functions after frontal-midline theta 

neurofeedback in a (sub)clinical group. Frontiers in Human Neuroscience, 17, 

1163380. https://doi.org/10.3389/fnhum.2023.1163380 

Socolovsky, M., & Malessy, M. (2021). Brain changes after peripheral nerve repair: Limitations 

of neuroplasticity. Journal of Neurosurgical Sciences, 65(4). 

https://doi.org/10.23736/S0390-5616.21.05298-X  

Sorger, B., Scharnowski, F., Linden, D. E. J., Hampson, M., & Young, K. D. (2019). Control 

freaks: Towards optimal selection of control conditions for fMRI neurofeedback 

https://doi.org/10.1002/hbm.23228
https://doi.org/10.1007/978-3-319-32937-6_1
https://doi.org/10.3390/ijerph19031344
https://doi.org/10.1016/j.copsyc.2021.10.005
https://doi.org/10.1016/j.jacc.2016.03.600
https://doi.org/10.3389/fnhum.2023.1163380
https://doi.org/10.23736/S0390-5616.21.05298-X


119 
 

119 
 

studies. NeuroImage, 186, 256–265. 

https://doi.org/10.1016/j.neuroimage.2018.11.004 

Spielberger, C. D. (Ed.). (1971). Anxiety and behavior (3. Printing). Academic Press. 

https://books.google.co.za/books?hl=en&lr=&id=45pGBQAAQBAJ&oi=fnd&pg=PP1&

dq=anxiety+&ots=C45eTRpvd_&sig=zE6__9HL-

pyetYMW80m2WoeQvm4&redir_esc=y#v=onepage&q=anxiety&f=false  

Spiller, T. R., Weilenmann, S., Prakash, K., Schnyder, U., Von Känel, R., & Pfaltz, M. C. 

(2021). Emotion network density in burnout. BMC Psychology, 9(1), 170. 

https://doi.org/10.1186/s40359-021-00670-y 

Stein, D. J., Shoptaw, S. J., Vigo, D. V., Lund, C., Cuijpers, P., Bantjes, J., Sartorius, N., & 

Maj, M. (2022). Psychiatric diagnosis and treatment in the 21st century: Paradigm 

shifts versus incremental integration. World Psychiatry: Official Journal of the World 

Psychiatric Association (WPA), 21(3), 393–414. https://doi.org/10.1002/wps.20998  

Stewart, A. L., Thrasher, A. D., Goldberg, J., & Shea, J. A. (2012). A framework for 

understanding modifications to measures for diverse populations. Journal of Aging 

and Health, 24(6), 992–1017. https://doi.org/10.1177/0898264312440321 

Stoll, C. R. T., Izadi, S., Fowler, S., Green, P., Suls, J., & Colditz, G. A. (2019). The value of a 

second reviewer for study selection in systematic reviews. Research Synthesis 

Methods, 10(4), 539–545. https://doi.org/10.1002/jrsm.1369  

Squires, A., Finlayson, C., Gerchow, L., Cimiotti, J. P., Matthews, A., Schwendimann, R., 

Griffiths, P., Busse, R., Heinen, M., Brzostek, T., Moreno-Casbas, M. T., Aiken, L. H., 

& Sermeus, W. (2014). Methodological considerations when translating “burnout”. 

Burnout Research, 1(2), 59–68. https://doi.org/10.1016/j.burn.2014.07.001 

https://doi.org/10.1016/j.neuroimage.2018.11.004
https://books.google.co.za/books?hl=en&lr=&id=45pGBQAAQBAJ&oi=fnd&pg=PP1&dq=anxiety+&ots=C45eTRpvd_&sig=zE6__9HL-pyetYMW80m2WoeQvm4&redir_esc=y#v=onepage&q=anxiety&f=false
https://books.google.co.za/books?hl=en&lr=&id=45pGBQAAQBAJ&oi=fnd&pg=PP1&dq=anxiety+&ots=C45eTRpvd_&sig=zE6__9HL-pyetYMW80m2WoeQvm4&redir_esc=y#v=onepage&q=anxiety&f=false
https://books.google.co.za/books?hl=en&lr=&id=45pGBQAAQBAJ&oi=fnd&pg=PP1&dq=anxiety+&ots=C45eTRpvd_&sig=zE6__9HL-pyetYMW80m2WoeQvm4&redir_esc=y#v=onepage&q=anxiety&f=false
https://doi.org/10.1186/s40359-021-00670-y
https://doi.org/10.1002/wps.20998
https://doi.org/10.1177/0898264312440321
https://doi.org/10.1002/jrsm.1369
https://doi.org/10.1016/j.burn.2014.07.001


120 
 

120 
 

Stratton, S. J. (2019). Quasi-Experimental Design (Pre-Test and Post-Test Studies) in 

Prehospital and Disaster Research. Prehospital and Disaster Medicine, 34(6), 573–

574. https://doi.org/10.1017/S1049023X19005053 

Substance Abuse and Mental Health Services Administration. (2001). Mental Health: 

Culture, Race, and Ethnicity: A Supplement to Mental Health: A Report of the 

Surgeon General (Issue v. 2). Department of Health and Human Services, U. S. 

Public Health Service. https://books.google.co.za/books?id=98ouJB0Av4wC 

Sun, Y., Wu, Y., Fan, S., Dal Santo, T., Li, L., Jiang, X., Li, K., Wang, Y., Tasleem, A., 

Krishnan, A., He, C., Bonardi, O., Boruff, J. T., Rice, D. B., Markham, S., Levis, B., 

Azar, M., Thombs-Vite, I., Neupane, D., … Thombs, B. D. (2023). Comparison of 

mental health symptoms before and during the covid-19 pandemic: Evidence from a 

systematic review and meta-analysis of 134 cohorts. BMJ, e074224. 

https://doi.org/10.1136/bmj-2022-074224  

Sürmeli, T., & Ertem, A. (2011). Obsessive compulsive disorder and the efficacy of qEEG-

guided neurofeedback treatment: A case series. Clinical EEG and Neuroscience, 

42(3), 195-201.  

Suri, H. (2020). Ethical Considerations of Conducting Systematic Reviews in Educational 

Research. In O. Zawacki-Richter, M. Kerres, S. Bedenlier, M. Bond, & K. Buntins 

(Eds.), Systematic Reviews in Educational Research (pp. 41–54). Springer 

Fachmedien Wiesbaden. https://doi.org/10.1007/978-3-658-27602-7_3  

Swingle, M. K. (2021). Neurofeedback, Where Are We and Where Are We Going? Three 

Critical Issues for Consideration: Perspective from 25 Years of Practice. 

Biofeedback, 49(3), 59–70. https://doi.org/10.5298/1081-5937-49.3.04 

Swingle, P. G., & Hartney, E. (2018). Enhancing health leadership performance using 

neurotherapy. Healthcare Management Forum, 31(3), 92–96. 

https://doi.org/10.1177/0840470417751158 

https://doi.org/10.1017/S1049023X19005053
https://books.google.co.za/books?id=98ouJB0Av4wC
https://doi.org/10.1136/bmj-2022-074224
https://doi.org/10.1007/978-3-658-27602-7_3
https://doi.org/10.5298/1081-5937-49.3.04
https://doi.org/10.1177/0840470417751158


121 
 

121 
 

Tabish, S. A. (2008). Complementary and Alternative Healthcare: Is it Evidence-based? 

International Journal of Health Sciences, 2(1), V–IX. 

Tas, C., Cebi, M., Tan, O., Hızlı-Sayar, G., Tarhan, N., & Brown, E. C. (2015). EEG power, 

cordance and coherence differences between unipolar and bipolar depression. Journal 

of Affective Disorders, 172, 184–190. https://doi.org/10.1016/j.jad.2014.10.001  

Tennant, C. (2001). Work-related stress and depressive disorders. Journal of Psychosomatic 

Research, 51(5), 697–704. https://doi.org/10.1016/S0022-3999(01)00255-0  

Theiler, S. (2015). A Pilot Study Using Mindfulness-Guided-Relaxation & Biofeedback To 

Alleviate Stress In A Group. Studies in Health Technology and Informatics, 219, 163–

167. 

Thibault, R. T., MacPherson, A., Lifshitz, M., Roth, R. R., & Raz, A. (2018). Neurofeedback 

with fMRI: A critical systematic review. NeuroImage, 172, 786–807. 

https://doi.org/10.1016/j.neuroimage.2017.12.071  

Thibault, R. T., Lifshitz, M., & Raz, A. (2016). The self-regulating brain and neurofeedback: 

Experimental science and clinical promise. Cortex, 74, 247–261. 

https://doi.org/10.1016/j.cortex.2015.10.024  

Thomas, J., & Harden, A. (2008). Methods for the thematic synthesis of qualitative research 

in systematic reviews. BMC Medical Research Methodology, 8(1), 45. 

https://doi.org/10.1186/1471-2288-8-45  

Tolin, D. F. (2010). Is cognitive–behavioral therapy more effective than other therapies?A 

meta-analytic review. Clinical Psychology Review, 30(6), 710–720. 

https://doi.org/10.1016/j.cpr.2010.05.003 

Trayford, M. S. (2023, April 19). What is the Difference Between EEG and qEEG? ApexBrain 

Centers. https://apexbraincenters.com/difference-eeg-qeeq/  

https://doi.org/10.1016/j.jad.2014.10.001
https://doi.org/10.1016/S0022-3999(01)00255-0
https://doi.org/10.1016/j.neuroimage.2017.12.071
https://doi.org/10.1016/j.cortex.2015.10.024
https://doi.org/10.1186/1471-2288-8-45
https://doi.org/10.1016/j.cpr.2010.05.003
https://apexbraincenters.com/difference-eeg-qeeq/


122 
 

122 
 

Tursic, A., Eck, J., Lührs, M., Linden, D. E. J., & Goebel, R. (2020). A systematic review of 

fMRI neurofeedback reporting and effects in clinical populations. NeuroImage: Clinical, 

28, 102496. https://doi.org/10.1016/j.nicl.2020.102496  

Ule, J. (2020). Open access, open data and peer review. Genome Biology, 21. 

https://doi.org/10.1186/s13059-020-02005-3 

van Atteveldt, N., Janssen, T. W. P., & Davidesco, I. (2020). Measuring Brain Waves In The 

Classroom. Frontiers for Young Minds, 8, 00096. 

https://doi.org/10.3389/frym.2020.00096 

Vance, D. E., Roberson, A. J., McGuinness, T. M., & Fazeli, P. L. (2010). How Neuroplasticity 

and Cognitive Reserve: Protect Cognitive Functioning. Journal of Psychosocial 

Nursing and Mental Health Services, 48(4), 23–30. https://doi.org/10.3928/02793695-

20100302-01  

Wainberg, M. L., Scorza, P., Shultz, J. M., Helpman, L., Mootz, J. J., Johnson, K. A., Neria, 

Y., Bradford, J.-M. E., Oquendo, M. A., & Arbuckle, M. R. (2017). Challenges and 

Opportunities in Global Mental Health: A Research-to-Practice Perspective. Current 

Psychiatry Reports, 19(5), 28. https://doi.org/10.1007/s11920-017-0780-z 

Wang, Y., Sokhadze, E. M., El-Baz, A. S., Li, X., Sears, L., Casanova, M. F., & Tasman, A. 

(2015). Relative Power of Specific EEG Bands and Their Ratios during Neurofeedback 

Training in Children with Autism Spectrum Disorder. Frontiers in Human Neuroscience, 

9, 723. https://doi.org/10.3389/fnhum.2015.00723  

Ward, K. P., Porter, N. A., & Wood, D. S. (2019). The Effectiveness of Neurofeedback in an 

Outpatient Setting: A Multilevel Modeling Approach. Research on Social Work 

Practice, 29(8), 939–948. https://doi.org/10.1177/1049731519831355 

https://doi.org/10.1016/j.nicl.2020.102496
https://doi.org/10.1186/s13059-020-02005-3
https://doi.org/10.3389/frym.2020.00096
https://doi.org/10.3928/02793695-20100302-01
https://doi.org/10.3928/02793695-20100302-01
https://doi.org/10.1007/s11920-017-0780-z
https://doi.org/10.3389/fnhum.2015.00723
https://doi.org/10.1177/1049731519831355


123 
 

123 
 

Weber, L. A., Ethofer, T., & Ehlis, A.-C. (2020). Predictors of neurofeedback training 

outcome: A systematic review. NeuroImage: Clinical, 27, 102301. 

https://doi.org/10.1016/j.nicl.2020.102301 

Weber, A., & Jaekel-Reinhard, A. (2000). Burnout syndrome: A disease of modern 

societies? Occupational Medicine, 50(7) 

Wells, M., Williams, B., Treweek, S., Coyle, J., & Taylor, J. (2012). Intervention description is 

not enough: Evidence from an in-depth multiple case study on the untold role and 

impact of context in randomised controlled trials of seven complex interventions. 

Trials, 13(1), 95. https://doi.org/10.1186/1745-6215-13-95 

Williams, D., Tricomi, G., Gupta, J. et al. Efficacy of Burnout Interventions in the Medical 

Education Pipeline. Acad Psychiatry 39, 47–54 (2015). 

https://doi.org/10.1007/s40596-014-0197-5  

Williamson, K., Lank, P. M., Cheema, N., Hartman, N., Lovell, E. O., & Emergency Medicine 

Education Research Alliance (EMERA). (2018). Comparing the Maslach Burnout 

Inventory to Other Well-Being Instruments in Emergency Medicine Residents. Journal 

of Graduate Medical Education, 10(5), 532–536. https://doi.org/10.4300/JGME-D-18-

00155.1  

Wolters Kluwer. (2023). About Ovid. https://www.wolterskluwer.com/en/solutions/ovid/about  

World Health Organisation. (2022). Chronic staff shortfalls stifle Africa’s health systems: 

WHO study. World Health Organisation African Region. 

https://www.afro.who.int/news/chronic-staff-shortfalls-stifle-africas-health-systems-

who-

study#:~:text=The%20European%20region%20had%203.4,distribution%20of%20the

%20health%20workforce. 

https://doi.org/10.1016/j.nicl.2020.102301
https://doi.org/10.1186/1745-6215-13-95
https://doi.org/10.1007/s40596-014-0197-5
https://doi.org/10.4300/JGME-D-18-00155.1
https://doi.org/10.4300/JGME-D-18-00155.1
https://www.wolterskluwer.com/en/solutions/ovid/about
https://www.afro.who.int/news/chronic-staff-shortfalls-stifle-africas-health-systems-who-study#:~:text=The%20European%20region%20had%203.4,distribution%20of%20the%20health%20workforce.
https://www.afro.who.int/news/chronic-staff-shortfalls-stifle-africas-health-systems-who-study#:~:text=The%20European%20region%20had%203.4,distribution%20of%20the%20health%20workforce.
https://www.afro.who.int/news/chronic-staff-shortfalls-stifle-africas-health-systems-who-study#:~:text=The%20European%20region%20had%203.4,distribution%20of%20the%20health%20workforce.
https://www.afro.who.int/news/chronic-staff-shortfalls-stifle-africas-health-systems-who-study#:~:text=The%20European%20region%20had%203.4,distribution%20of%20the%20health%20workforce.


124 
 

124 
 

World Health Organisation. (2019). Burn-out an "occupational phenomenon": International 

Classification of Diseases. https://www.who.int/news/item/28-05-2019-burn-out-an-

occupational-phenomenon-international-classification-of-diseases .   

World Health Organisation. (2023). Mental Disorders. https://www.who.int/news-room/fact-

sheets/detail/mental-

disorders#:~:text=A%20mental%20disorder%20is%20characterized,in%20important

%20areas%20of%20functioning.  

World Health Organization. (2009). Pharmacological treatment of mental disorders in primary 

health care. https://apps.who.int/iris/handle/10665/44095  

Wormald, R., & Evans, J. (2018). What Makes Systematic Reviews Systematic and Why are 

They the Highest Level of Evidence? Ophthalmic Epidemiology, 25(1), 27–30. 

https://doi.org/10.1080/09286586.2017.1337913  

Yates, G., & Chandler, M. (1994). Prior Knowledge and How it Influences Classroom 

Learning. What does the Research tell us? Set: Research Information for Teachers, 

2, 1–8. https://doi.org/10.18296/set.0958 

Yeager, D. S., Hanselman, P., Walton, G. M., Murray, J. S., Crosnoe, R., Muller, C., Tipton, 

E., Schneider, B., Hulleman, C. S., Hinojosa, C. P., Paunesku, D., Romero, C., Flint, 

K., Roberts, A., Trott, J., Iachan, R., Buontempo, J., Yang, S. M., Carvalho, C. M., … 

Dweck, C. S. (2019). A national experiment reveals where a growth mindset 

improves achievement. Nature, 573(7774), 364–369. https://doi.org/10.1038/s41586-

019-1466-y 

Yeh, W.-H., Hsueh, J.-J., & Shaw, F.-Z. (2021). Neurofeedback of Alpha Activity on Memory 

in Healthy Participants: A Systematic Review and Meta-Analysis. Frontiers in Human 

Neuroscience, 14, 562360. https://doi.org/10.3389/fnhum.2020.562360 

Zhang, X.-J., Song, Y., Jiang, T., Ding, N., & Shi, T.-Y. (2020). Interventions to reduce burnout 

of physicians and nurses: An overview of systematic reviews and meta-analyses. 

Medicine, 99(26), e20992. https://doi.org/10.1097/MD.0000000000020992  

https://www.who.int/news/item/28-05-2019-burn-out-an-occupational-phenomenon-international-classification-of-diseases
https://www.who.int/news/item/28-05-2019-burn-out-an-occupational-phenomenon-international-classification-of-diseases
https://www.who.int/news-room/fact-sheets/detail/mental-disorders#:~:text=A%20mental%20disorder%20is%20characterized,in%20important%20areas%20of%20functioning
https://www.who.int/news-room/fact-sheets/detail/mental-disorders#:~:text=A%20mental%20disorder%20is%20characterized,in%20important%20areas%20of%20functioning
https://www.who.int/news-room/fact-sheets/detail/mental-disorders#:~:text=A%20mental%20disorder%20is%20characterized,in%20important%20areas%20of%20functioning
https://www.who.int/news-room/fact-sheets/detail/mental-disorders#:~:text=A%20mental%20disorder%20is%20characterized,in%20important%20areas%20of%20functioning
https://apps.who.int/iris/handle/10665/44095
https://doi.org/10.1080/09286586.2017.1337913
https://doi.org/10.18296/set.0958
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.1038/s41586-019-1466-y
https://doi.org/10.3389/fnhum.2020.562360
https://doi.org/10.1097/MD.0000000000020992


125 
 

125 
 

 

 

 



126 
 

126 
 

Appendix A  

Ethics Clearance Waiver  

 

 

 

 



127 
 

127 
 

Appendix B 

Ethics Course Certificate 

 

 


