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Lay Summary/Abstract 

Occupational burnout is prevalent and problematic in healthcare. Burnout is a psychological 

syndrome encompassing emotional exhaustion, depersonalisation, and diminished sense of personal 

accomplishment due to prolonged exposure to occupational stressors (Maslach, 1982). For individuals, 

burnout has psychological, psychosomatic, physiological, and relational consequences. Burnout has 

economic implications for healthcare organisations due to staff absenteeism and turnover. Importantly, 

burnout has serious repercussions in terms of patient care, safety and satisfaction.  

Low job satisfaction is associated with burnout amongst healthcare professionals. Job 

satisfaction is considered a pleasurable and positive state of affect resulting from the appraisals of 

work experiences (Lock, 1967). As with burnout, low job satisfaction has ramifications for the quality 

of care received by patients, patient satisfaction and staff turnover.  

The relationship between job satisfaction and burnout has been studied in specific populations 

of healthcare professionals. In light of the limitations of previous reviews, the association between 

burnout and job satisfaction in healthcare professionals more generally was explored in this systematic 

review and meta-analysis.  

Fifty-eight studies were eligible for inclusion in the review. Fifty-four studies were included in 

the meta-analysis whilst four met the inclusion criteria for the narrative synthesis only. The results of 

the meta-analysis revealed a small-to-medium negative association between burnout and job 

satisfaction. The unique associations between job satisfaction and emotional exhaustion, 

depersonalisation, and personal accomplishment were also reported.  Further analysis demonstrated 

that methodological differences accounted for differences in the data. Studies included in the narrative 

synthesis corroborated the findings of the meta-analysis.  

The thesis research was a secondary analysis of data from a randomised control trial called the 
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UpLift Trial. The research aimed to investigate whether healthcare professionals could be accurately 

prescribed (or “matched”) to either a Cognitive Behaviour Therapy (CBT) intervention for burnout or 

a novel Job Crafting (JC) intervention for burnout risk factors, based on their individual pre-

intervention characteristics and their response to intervention. The pre-intervention characteristics 

included demographic data (such as age, gender, ethnicity and occupation), burnout profiles, and the 

results of questionnaires relating to job satisfaction, stress and mental wellbeing, turnover intentions, 

job autonomy, self-efficacy, work-family conflict, overcommitment, social support and personality. 

Two models were developed for each intervention. These models demonstrated which pre-intervention 

characteristics predicted an individual’s response to intervention (i.e., their post-intervention burnout 

scores) for each respective intervention. A sophisticated algorithm was developed and evaluated in 

terms of its clinical utility in matching healthcare professionals to interventions for burnout.  

Both models included disengagement and exhaustion subdomains of burnout, stress, 

satisfaction with the work and satisfaction with the job role as predictors of intervention response. The 

JC intervention included the addition of pre-intervention turnover interventions, whilst the CBT 

intervention included the addition of pre-intervention mental wellbeing and stress. Through evaluating 

the utility of these models, CBT was predicted to be the most beneficial intervention for burnout for all 

participating healthcare professionals. These results are discussed, particularly in relation to this 

research demonstrating little evidence for the developing ways of prescribing interventions for burnout 

to healthcare professionals in a personalised way.  
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Section 1: Systematic Review Chapter 

Association between Job Satisfaction and Occupational Burnout amongst Healthcare 

Professionals: A Systematic Review and Meta-Analysis 
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Abstract 

Objectives. This systematic review and meta-analysis sought to explore the magnitude and 

direction of associations between occupational burnout and job satisfaction amongst healthcare 

professionals.  

Method. The research literature was systematically screened across three electronic databases 

(Scopus, PsycINFO, Web of Science) in July 2021. Quantitative studies were included that analysed 

the association between occupational burnout and job satisfaction, as measured by validated 

outcome measures, across healthcare professionals in accordance with the inclusion criteria. 

Random-effects meta-analyses and sensitivity analyses were performed based on reported and 

transformed r-coefficients denoting the association between job satisfaction and occupational 

burnout. All studies were assessed for methodological quality. Heterogeneity was explored across 

clinical and methodological characteristics, and methodological quality ratings. Narrative synthesis 

was performed on studies not eligible for inclusion in the meta-analysis.  

Results. Following PRISMA guidelines, 58 eligible studies were reviewed, of which 54 (N = 

27,667 participants) were included in meta-analysis. The majority of eligible studies were evaluated 

as having ‘moderate’ methodological quality (n = 36). The primary meta-analysis demonstrated a 

significant small-to-medium negative correlation between occupational burnout and job satisfaction 

amongst healthcare professionals; r = -.29, 95% CI [-.35; -0.22], z = -8.35, p <.001. Sensitivity 

analyses revealed that clinical and methodological differences (e.g., measures used, setting, 

professional discipline and location) accounted for significant proportions of the heterogeneity in 

the meta-analytic results. 

Conclusion. Increased burnout is associated with decreased job satisfaction amongst healthcare 

professionals. 

 

Keywords Occupational Burnout, Job Satisfaction, Healthcare Professionals 
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Practitioner Points: 

• There exists an inverse association between job satisfaction and occupational burnout amongst 

healthcare professionals. This should be considered in light of potential consequences for staff 

retention and patient care.  

• Healthcare organisations should invest resources into interventions targeting burnout, 

particularly “personal accomplishment”, “emotional exhaustion”, and job satisfaction. This 

could improve staff retention, which would support the continued viability of the NHS which 

experiences staff resourcing issues.   
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Introduction 

According to the King’s Fund (2022), the National Health Service (NHS) is in ‘crisis’. Over 

the last decade, the NHS has been subjected to a ‘prolonged funding squeeze’ combined with ‘poor 

workforce planning’, ‘weak policy’ and ‘fragmented responsibilities’ resulting in an ‘endemic’ of 

staff turnover (The King’s Fund, 2022). In an already under-resourced system, COVID-19 has 

exacerbated the insurmountable pressures and backlogs faced by the NHS (Health and Social Care 

Committee, 2021), putting the NHS at risk of a ‘mass exodus’ of staff (Dr Chaand Nagpaul, British 

Medical Association Media Team, 2021). Unfortunately, prolonged staff shortages and high staff 

turnover increases the workload and pressures experienced by existing staff. This places staff at an 

increased risk of occupational burnout (hereafter referred to as ‘burnout’), risks the quality of care 

received by patients and further increases staff turnover in a self-perpetuating cycle (Buchanan et 

al., 2019; Humphries et al., 2014; Ferry et al., 2020). According to the NHS Staff Survey (2021), 

46.8% of staff reported feeling unwell as a result of work-related stress in the last 12 months, 31.1% 

of staff contemplated leaving their NHS organisation, 22.9% expressed that they will probably look 

for a job at a new organisation in the next twelve months, and 16.6% said that they will leave the 

NHS as soon as they can find another job. As of the 31st December 2021, the NHS staff vacancy 

rate was 10.3% (39,652 vacancies), an increase from 9.7% (36,277 vacancies) at the same time 

point the year prior (NHS Digital, 2022a). The most frequently cited reason for leaving during this 

period was ‘Voluntary Resignation – Other/Not Known’ (cited by 34,985 staff; NHS Digital, 

2022b). Overall, the NHS is under-funded, under-resources and under-staffed, struggling with high 

staff turnover for reasons not necessarily captured by NHS surveys.  

According to the Job Demands-Resources model (Demerouti et al., 2001; Bakker & 

Demerouti, 2007), burnout emerges as a result of high job demands yet low job resources 

(Demerouti et al., 2001; Bakker et al., 2007). Given the current NHS landscape, it is not surprising 

that burnout (also termed ‘the cost of caring’ (Maslach, 1982)), is widespread amongst healthcare 

professionals (Jenkins & Baird, 2002; Maedors et al., 2010; O’Connor et al., 2018; De Hert, 2020). 
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Burnout is described as a state of mental and physical exhaustion caused by one’s professional life 

(Freudenberger, 1974). It has been conceptualised as a psychological syndrome of (1) emotional 

exhaustion (EE), (2) depersonalisation (DP) and (3) a diminished sense of personal 

accomplishment (PA) emerging in response to chronic occupational stressors (Maslach & Jackson, 

1981; Maslach, 1982; 2016). Demerouti et al. (2001) and Demerouti & Bakker (2008) 

conceptualized burnout as a two-factor construct ranging from (1) vigour to exhaustion and (2) 

dedication to disengagement. Prevalence rate estimates of burnout vary between 11.23% to 77.10% 

amongst mental and physical healthcare professionals (Adriaenssens et al., 2015; O’Connor et al., 

2018; Rotenstein et al., 2018; Low et al., 2019; Woo et al., 2020). In a recent study by Vincent et al. 

(2019), out of 997 healthcare professionals in the UK 38% were at high-risk of EE, compared with 

34% for DP and 37% for reduced PA. During COVID-19, it was reported that burnout amongst 

healthcare professionals rose to 52%, with the highest rates of burnout experienced by nurses and/or 

physicians at 66% (Gahramani et al., 2021). According to Taris et al. (2005), healthcare 

professionals are at an increased risk of burnout (between 15.1% - 41.4%) in comparison to police 

(7%) and social workers (17.7%); suggesting that burnout is particularly problematic in healthcare. 

Although prevalence rates differ across studies, countries, and professional disciplines, it is obvious 

that burnout amongst healthcare professionals is problematic.  

Burnout has far-reaching consequences. It has been associated with increased anxiety, 

depression, and feelings of helplessness, hopelessness and powerlessness (Ahola et al., 2005; 

Bianchi et al., 2014; Hakanen & Schaufeli, 2012; Schaufeli & Buunk, 2004; Peterson et al., 2008), 

substance use (Beschoner et al., 2019), sleep disturbance, fatigue, and elevated cortisol (Grossi et 

al., 2003; Melamed et al., 1999; Söderström et al., 2004; Peterson et al., 2008), and cardiovascular 

disease, hypothalamic-pituitary-adrenal axis dysregulation, supressed immunity, headaches, and 

musculoskeletal problems (Ahola et al., 2010; Melamed et al., 2006; Acker, 2010). Significantly, 

higher levels of burnout predict increased rates of physical health deterioration (Kim et al., 2011).  
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Burnout is also considered “economically wasteful” (Gilbody et al., 2006). It comes at a 

significant cost to healthcare organisations and public health due to poor staff retention and 

recruitment, use of agency staff in lieu of permanent staff during staff vacancies, and staff training 

(Leiter & Maslach, 2009; Janssen et al., 1999; Hayes et al., 2012). Burnout impacts service 

proficiency and provisions due to high levels of sickness absenteeism (Schouteten, 2016; Schaufeli 

et al., 2009; Borritz et al., 2006, 2010), poor workplace engagement (i.e., job withdrawal; Schaufeli 

et al., 2009), reduced commitment to the job and/or organisation (Burke & Richardson, 1993), 

reduced fidelity to evidence-based practice (Aarons et al., 2009; Kim et al., 2018), poor job 

performance (Taris, 2006; Bakker & Heuven, 2006), and suboptimal patient care, patient safety, and 

patient satisfaction (Leiter et al., 1998; Shanafelt et al., 2002; Panagioti et al., 2018; Garman et al., 

2002).  

Job satisfaction is conceptually distinct from burnout. Research has consistently 

demonstrated that job satisfaction is inversely associated with burnout amongst healthcare 

professionals (Maslach et al., 2001; Prosser et al., 1997; Schulz et al., 1995; Rosales et al., 2013; 

West et al., 2018). Psychological, physiological, and environmental factors are purported to 

influence feelings of satisfaction with one’s work (Hoppock, 1935). Most commonly cited in the 

literature, Locke (1976) defined job satisfaction as a pleasurable and positive state of affect 

resulting from the appraisal of one’s work experiences. According to the two-factor Motivation-

Hygiene theory (Herzberg et al., 1959), job satisfaction consists of (1) hygiene factors (e.g., pay and 

benefits, workplace policies, supervision, relationships with colleagues, working conditions, job 

security) that are associated with a need to avoid unpleasantness (Alshmemri et al., 2017) and (2) 

motivational factors (e.g., the work itself, recognition, achievement, responsibility, advancement, 

growth) that are associated with a need for self-growth and self-actualisation (Alshmemri et al., 

2017).  
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Arguably, Herzberg’s theory is simplistic (Graham & Messner, 1998; Matzler et al., 2004). 

It ignores the influence of situational factors, individual differences and preferences (Matzler et al., 

2004; Worlu & Chidozie, 2012), and assumes a relationship between job satisfaction and 

productivity/performance despite equivocal findings (Chan et al., 2000). However, it makes the 

important distinction that job satisfaction and job dissatisfaction are independent constructs that lie 

on discrete continuums (Herzberg et al., 1959). Such that, job satisfaction depends on motivational 

factors intrinsic to the job, the absence of which results in no job satisfaction, whilst job 

dissatisfaction depends on hygiene factors extrinsic to the job, the absence of which results in no 

job dissatisfaction (Dhanapal et al., 2013; Herzberg et al., 1959; Tietjen & Myers, 1998; Lacy & 

Sheehan, 1997). In support of Herzberg’s Motivation-Hygiene theory, research has demonstrated 

that motivational factors exert a greater influence on job satisfaction than hygiene factors amongst 

nurses (Lu et al., 2019; Alshmemri et al., 2017; Kacel et al., 2005). In a recent study using structural 

equation modelling, Lee & Lee (2022) identified that individual motivational factors, and not 

hygiene factors, contributed to job satisfaction which subsequently had the greatest impact 

intentions to stay amongst nurses.  

Job satisfaction amongst healthcare professionals is associated with person-centred care (van 

Diepen et al., 2020), increased social capital, work engagement, and employee engagement in 

clinical improvements of care quality (Strömgren et al., 2016), good relationships with patients (Lu 

et al., 2016; Mo et al., 2015; Williams & Skinner, 2003), and quality of patient care and patient 

satisfaction (Mrayyan, 2006; Williams et al., 2003). Alternatively, job satisfaction amongst 

healthcare professionals is negatively associated with turnover intentions (Hoff et al., 2019; Davis, 

2020), work-family conflict (Lu et al., 2016), work stress (Lu et al., 2016; James-Scotter et al., 

2019), and occupational burnout (Lu et al., 2005, 2012).  

The relationship between job satisfaction and burnout has been studied amongst 

subpopulations of healthcare professionals; including nurses (Khamisa et al., 2015, 2016; Zhang et 
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al., 2014), physicians (Chen et al., 2013; Weng et al., 2011; Bahadirli & Sagaltici, 2021), 

occupational therapists (Scanlan & Still, 2013; Abaoğlu et al., 2021), mental health professionals 

(Ogresta et al., 2008) and psychiatrists (Kumar et al., 2007). Thus far, however, systematic reviews 

and meta-analyses have failed to quantify the strength and direction of associations between job 

satisfaction and burnout (Hayes & Boner, 2010; Onyett, 2011; Koy et al., 2015; Ewan et al., 2021), 

have focused solely on nurses (Hayes et al., 2010; Koy et al., 2015; Toh et al., 2012; Friganović et 

al., 2019; Khamisa et al., 2013; Vargas et al., 2014; Yu et al., 2019), and have focused on 

prevalence rate estimates and other factors associated with burnout (Epp, 2012; Adriaenssens et al., 

2015; Cañadas-De la Fuente et al., 2015).  

Despite the abundance of research, the overall association between burnout and job 

satisfaction amongst healthcare professionals has not yet been systematically reviewed. Therefore, 

the current study sought to explore the association between burnout and job satisfaction amongst 

healthcare professionals, provide an estimated strength of association (effect size) via meta-analysis 

and provide a coherent insight into the sources of heterogeneity within the research reporting on this 

relationship.  

 

Methods 

The protocol for this review was pre-registered on the Open Science Framework (OSF; see 

Appendix A) in June 2021, prior to performing database searches: 

https://osf.io/39ycz/?view_only=ef82e8db71284cd1be9926c0df0089ea 

The structure and contents of the abstract and review were checked against the PRISMA 

2020 Abstract Checklist (Page et al., 2021; see Appendix B) and PRISMA 2020 Statement 

Checklist (Page et al., 2021; see Appendix C), respectively.  

Search Strategy 

A preliminary review of the research literature and existing meta-analyses informed the 
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development of the current search strategy to identify eligible studies for inclusion; taking note of 

language to inform search terms. In July 2021, three electronic databases (Scopus, PsycINFO, Web 

of Science) were screened for relevant literature using search terms related to burnout, job 

satisfaction and healthcare professionals (see Appendix D). Databases were selected on the basis of 

optimally guaranteeing adequate and efficient coverage of research, relevance to the focus of this 

review topic, and acceptability of use across meta-analyses and systematic reviews (Bramer et al., 

2017). Searches were limited to papers published in peer-reviewed journals and in the English 

language. There were no restrictions on publication date. Forwards and backwards citation searches 

were completed on all eligible full-text papers that met the inclusion criteria.  

Inclusion/Exclusion Criteria 

The selection process was undertaken independently by the author. Studies were eligible for 

inclusion in line with the following criteria: quantitative research involving healthcare professionals 

working in mental and/or physical health across public or private settings who were aged 18 years 

and over; observational (e.g., cohort, cross-sectional designs) or experimental designs (e.g., 

randomised control trials) in which outcomes relating to burnout and job satisfaction were recorded 

using validated and reliable measures; publication in a peer-reviewed journal; and written in the 

English language.   

Studies were excluded according to the following criteria: qualitative research; quantitative 

research involving participants whose professional discipline was not healthcare (e.g., social 

workers, police etc.); more than 50% of participants were aged under 18 years; outcomes relating to 

burnout and job satisfaction were not recorded using valid or reliable instruments; not published in 

peer-reviewed journals; and not written or translated into the English language.  

Data Extraction and Transformations  

 Data extraction and transformation were undertaken independently by the author. Research 

articles identified from database searches were collated using Mendeley Desktop Software (Version 
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1.19.8). Duplicates, studies not written or translated into English or studies not published in peer-

reviewed journals were removed. The titles and abstracts of the remaining articles were screened in 

accordance with the inclusion/exclusion criteria. The remaining full texts were retrieved and 

screened according to the inclusion/exclusion criteria.   

 Data extraction of study and sample characteristics was informed by guidance published in 

the Cochrane Handbook for Systematic Reviews of Interventions version 6.3 (Li et al., 2022; 

Higgins & Thomas, 2022). In accordance with the statistical analyses undertaken to investigate the 

association between burnout and job satisfaction, correlation coefficients (r-coefficients), 

standardized regression coefficients (β-coefficients), odds ratios (OR) and path coefficients were 

extracted. Sample sizes were extracted to compare effect sizes. Odds ratios were converted into r-

coefficients, via Cohen’s d (Borenstein et al., 2009; Cohen, 1988). Although β-coefficients are not 

generally included in meta-analyses because they do not reflect simple bivariate or zero-order 

relationships between two variables, exclusion of studies reporting β-coefficients can be even more 

problematic (Peterson & Brown, 2005). For increased accuracy of conversion into the common 

metric (r), transformation of β-coefficients into r-coefficients was restricted within the range of .5 

to -.5 (Peterson et al., 2005). Therefore, it was not possible to transform all β. For these reasons, 

some data from the studies conducted by Alrawashdeh et al. (2021), Oliviera et al. (2018) and 

Opoku & Apenteng (2014) were omitted from the meta-analysis. Where associations between 

subdimensions of job satisfaction and/or burnout or sub-samples were reported using r-coefficients, 

these were combined into a single pooled r-coefficient using MAVIS (version 1.1.3), which runs R 

statistical software (version 4.0.3; http://kylehamilton.net/shiny/MAVIS/). First authors or authors 

listed for correspondence were contacted via email where clarification of study data was required. 

 A forest plot was used to visually display the results from individual studies that were 

inputted into the meta-analysis and an estimate of pooled effect size was used to aid interpretation 

(Akobeng, 2005).  
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Methodological Quality Appraisal  

 Methodological quality was assessed using the Critical Appraisal Skills Program (CASP) 

Cohort Study Checklist (CASP, 2018; see Appendix E). This tool comprises of fourteen questions 

(twelve questions plus two sub-questions) to appraise the quality of research; reporting whether 

each paper fulfils the requirements of each question using ‘Yes’, ‘Can’t Tell’ or ‘No’ responses. The 

majority of papers eligible for inclusion in this review used a cross-sectional design. For 

consistency, all studies were appraised using this tool. Some of the CASP checklist questions were 

not applicable to cross-sectional design. To not bias the appraisal of studies towards more negative 

ratings, questions 3, 5b, 6a, and 6b were removed leaving a total of ten questions. Although a 

scoring system was not recommended for this tool, it facilitated an overview of the quality of 

research. Studies were rated based on the number of ‘Yes’ ratings. Ratings of six or above indicated 

‘high’ methodological quality, ratings greater than three but less than six indicated ‘moderate’ 

methodological quality and ratings of three or less indicated ‘low’ methodological quality. 

 Due to the large number of eligible studies, the quality of a random sample (10%) of studies 

was appraised by an independent researcher. Cohen’s Kappa statistic was used to determine 

interrater reliability. Inconsistencies were discussed and resolved without the need for moderation.  

Narrative Synthesis 

A narrative synthesis approach was adopted where it was not feasible to convert data 

accurately into r-coefficients to allow for inclusion in the meta-analysis (Popay et al., 2006; Higgins 

et al., 2022).  

Meta-analysis 

 A random-effects meta-analytic model accounts for sources of unobservable sampling 

variation/error across studies (between-study heterogeneity) and sampling variability/error (within-

study heterogeneity; Riley et al., 2011; Borenstein & Higgins, 2013). A meta-analysis was 

performed, using a random-effects model, to estimate a pooled effect size (i.e., r-coefficient) of the 
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association between burnout and job satisfaction synthesised across 54 studies with data appropriate 

for inclusion in the meta-analysis. MAVIS (version 1.1.3), that runs R statistical software (version 

4.0.3), was used to perform the meta-analysis (http://kylehamilton.net/shiny/MAVIS/). Confidence 

intervals (95%) were used to assess the degree of certainty/uncertainty in the sampling method. 

Standardised z-statistics were used to allow for comparison across studies, demonstrate the 

probability of the results occurring within a normal distribution, and assess how many standard 

deviations results were from the overall mean.  

To test for heterogeneity, I² statistic and Cochran’s (1954) Q-statistic were computed. The I² 

statistic measures the total variation (or relative degree of inconsistency) across studies due to 

heterogeneity as opposed to chance (Higgins & Thomas, 2002; Higgins et al., 2003). According to 

Higgins et al. (2003), heterogeneity is considered low at an I² of 25%, moderate at 50% and 

substantial at 75%. Cochran’s (1954) Q-statistic measures the difference between observed study 

effect sizes and the fixed-effect model pooled estimate of the effects sizes across studies (Cochran, 

1954). A significant Q-statistic indicates evidence of heterogeneity (Borenstein et al., 2009). 

Publication bias was assessed using a weighted regression test for funnel plot asymmetry (Egger et 

al., 1997), a rank correlation test (Begg & Mazumdar, 1994), and a trim-and-fill method (Duval & 

Tweedie, 2000a, 200b; Duval, 2005). A likelihood ratio test was conducted to estimate publication 

bias based on effect size (Vevea & Hedges, 1995). A Fail-safe N calculation was computed using 

the Rosenthal Approach to estimate the number of non-significant studies necessary to render the 

results non-significant (Rosenthal, 1979). 

 Further analyses were conducted to explore the pooled r-coefficients between the three 

domains of burnout (i.e., EE, DP, PA) and job satisfaction. Different measures of burnout have used 

different descriptive labels synonymous with DP (e.g., cynicism, disengagement, dehumanisation). 

For the purpose of analysis, these descriptors were included in the random-effects model for the 

pooled effect size between DP and job satisfaction. 
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Sensitivity Analysis 

 Fixed-effects models have a high risk of false-positive results when comparing subgroups 

and there exists large variation across study sample sizes (Higgins & Thompson, 2004). Therefore, 

sensitivity analyses were performed using random-effects models to investigate sources of clinical 

heterogeneity (i.e., differences at the level of participants), methodological heterogeneity (i.e., 

differences in study characteristics) and heterogeneity of methodological quality appraisal ratings. 

Sensitivity analyses were also informed by Cochran’s Q-test and the I² statistic (Borenstein et al., 

2013; Higgins et al., 2003). According to Deeks et al. (2019), sensitivity analyses are only 

recommended when there are at least ten observations (i.e., studies) available for each characteristic 

modelled. Therefore, sensitivity analyses were performed for the type of burnout measure, type of 

job satisfaction measure, occupation, setting, specialism, location, and methodological quality 

appraisal ratings. 

 

Results 

Narrative Synthesis 

Search Results 

 Database searches identified 3,048 potentially eligible studies (see Figure 1). Following the 

removal of 345 duplicates, 452 non-journal articles and 141 studies not written or translated into 

English, 2,110 studies were sought for retrieval. Initial screening of the titles and abstracts in 

accordance with the inclusion/exclusion criteria resulted in the exclusion of 2,026 studies. Full texts 

of the remaining 84 studies were screened using the same eligibility criteria; resulting in the 

removal of 54 studies (see Appendix F). Thirty studies met the requirements of inclusion from 

database searches. Through a process of forward and backward citation searching, a further 27 

studies were identified as eligible whilst 20 were screened but subsequently excluded (see 

Appendix G). One additional study was found through a google scholar search. Out of the 58 

eligible studies, 53 studies met criteria for inclusion in the meta-analysis and one met partial 
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inclusion in which some of the data was eligible for inclusion in the meta-analysis and some was 

not (Opoku et al., 2014). Four studies were eligible for narrative synthesis only. 
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Figure 1 

PRISMA Flow Diagram (Page et al., 2021)
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Clinical and Methodological Characteristics 

Study Design, Participants and Setting 

Most studies were cross-sectional (n = 52). One study used a screening model design whilst 

three studies did not state the research design, although they appeared cross-sectional in nature. The 

majority of studies were conducted in East Asia (n = 17) and West Asia (n = 17). Studies were also 

conducted in Africa (n = 2), Europe (n = 5), the Middle East (n = 3), North America (n = 1), 

Australia and/or New Zealand (n = 2), South America (n = 5), South Asia (n = 4) and South-East 

Asia (n = 2). Most participants were recruited from hospitals (n = 30). Other studies recruited 

participants from inpatient (n = 9), outpatient (n = 7), or mixed inpatient/outpatient (n = 6) settings. 

Studies also recruited from a medical centre (n = 1), public health clinic (n = 1), surgery clinic (n = 

1) and across public and private sector healthcare (n = 1). Two studies did not state the setting from 

which participants were recruited. Participant occupational disciplines included nurses (n = 27), 

mixed healthcare professionals (n = 12), physicians (n = 7), psychiatrists (n = 2), general 

practitioners (n = 2), doctors (n = 3), mental health therapists (n = 1), occupational therapists (n = 

1), midwives (n = 1), pharmacists (n =1), and anaesthesiologist (n = 1). Participant specialisms 

included mixed specialisms (n = 14), emergency medicine (n = 6), critical care (n =5), paediatrics (n 

= 5), mental health (n = 3), renal care (n = 2) anaesthesiology (n = 1), midwifery (n = 1), and 

pharmaceutical (n = 1). Participant specialisms were not stated in 20 studies. For most studies, the 

majority (i.e., 50% and above) of participants were female (n = 40). Other studies reported 

percentages of female participants between 40-49% (n = 4), 30-39% (n = 6), 20-29% (n = 1) and 

10-19% (n = 1). Five studies did not state the percentage of female participants and Sahin et al. 

(2019) reported 29%, 9.7% and 61.3% of participants were female across Sirnak, Hakkari and 

Canakkale State Hospitals, respectively. Only three studies reported participant ethnicity in which 

93.3% of participants were White British (Delgadillo et al., 2017), 46% were Black (Khamisa et al., 

2015), and 88% where European/Other, 9% were Asian/Indian, 2% were Māori, and 1% did not 

specify their ethnicity (Kumar et al., 2007).  
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Measures 

In accordance with Table 1, the majority of studies (n = 49) used full, abbreviated, or 

selected subscales of the Maslach Burnout Inventory (MBI; Maslach et al., 1981; Maslach & 

Jackson, 1986; Maslach & Jackson, 1996; Maslach et al., 2001). Other studies used the Oldenburg 

Burnout Inventory (OLBI; n = 1; Demerouti et al., 2001), Copenhagen Burnout Inventory (CBI; n = 

2; Kristensen et al., 2005), Professional Quality of Life Survey (ProQOL; n = 3; Stamm, 2009), 

Burnout Measure (n = 1; Pines & Aronson, 1988), Burnout Measure-Short (n = 1; Maslach-Pines, 

2005), and Burnout Characterisation Scale (n = 1; Tamayo & Tróccoli, 2009). All measures were 

translated and validated across countries where appropriate.  

To measure job satisfaction, the majority of studies (n = 24) used a full or abbreviated 

Minnesota Satisfaction Questionnaire (MSQ; Weiss et al., 1967). Other studies used full or 

abbreviated versions of the Job Satisfaction Survey (Spector, 1997; n = 6), Job Satisfaction Scale 

(Warr & Cook, 1979; n = 3), Index of Job Satisfaction (Brayfield & Rothe, 1951; n = 3), Safety 

Attitudes Questionnaire (Sexton et al., 2006; n = 3), Job Diagnostic Survey (Hackman & Oldham, 

1975; n = 2), Job Satisfaction Questionnaire Brazilian Version (Carlotto & Câmara, 2008; n = 2), 

Index of Work Satisfaction (IWS; Stamps, 1978, 1998; n = 2), McCloskey-Mueller Job Satisfaction 

Scale (MMSS; Mueller & McCloskey, 1990; n = 1), Work Satisfaction Questionnaire (Hackman & 

Oldham, 2980; n = 2), Job Discrepancy and Satisfaction Scale (Nagy, 2002; n = 1), Chinese Nurse 

Job Satisfaction Scale (Liu, 2017; n = 1), Job Satisfaction Survey (Powell, 2001; n = 1), Physician 

Work Life Survey (Linzer et al., 2001, n = 1), Nursing Job Satisfaction Scale Korean Version 

(Paula, 1978; Han & Mun, 1996; n = 1), Job Descriptive Index (JDI; Smith et al., 1969; Schneider 

& Dachler, 1978; n = 1), Japan Hospital Physicians Satisfaction Scale (JHPSS; Ozaki et al., 2008; n 

= 1), and Job Satisfaction Scale (Shi et al., 2014; n = 1). One study created a 14-item Adjusted 

Satisfaction Scale (Ran et al., 2020) which comprised of three job satisfaction measures combined 

together; the MSQ (Weiss et al., 1967), the Job Satisfaction Survey (Tsounis & Sarafis, 2018) and 

Job Descriptive Index (Lopes et al., 2015). Another study used the Job Satisfaction Survey (Spector, 
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1997) and MSQ (Weiss et al., 1967) combined (Zhao et al., 2020). All measures were translated and 

validated across countries where appropriate.  

Studies examined the association between overall burnout and overall job satisfaction (n = 

12), burnout subscales and job satisfaction subscales (n = 16), overall burnout and job satisfaction 

subscales (n = 2), overall job satisfaction and burnout subscales (n = 16), or a mixture of subscales 

and overall job satisfaction and/or burnout (n = 9). Of the three studies that used Structural Equation 

Modelling (SEM) resulting in a standardized path coefficient, two uniquely focused on the path 

between overall burnout and overall job satisfaction (Chen et al., 2019; Oliveira et al., 2018) and 

one focused on the path between overall job satisfaction and EE (Samad et al., 2021).  
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Table 1 

Summary of Study and Sample Characteristics for Burnout and Job Satisfaction Measure 

Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Abaoğlu et 
al. (2021) 

Cross-
sectional  

OTs 
/Public 

Hospitals  

54 (50) 80.00 25.62 Turkey 21-item  
The Burnout 

Measure 
(Pines et al., 

1988) 

MSQ-T  
 

Pearson’s 
Correlation 

§IJS-Burnout  
(r = -.15) 

EJS-Burnout  
(r = -.50**) 

GJS - Burnout  
(r = -.34*) 

 

Akman et al. 
(2016) 

Cross-
sectional 

Paediatric 
Nurses  

/NICU, PICU, 
Paediatric 
Clinics, 

Paediatric 
Surgery Clinics, 

Emergency 
Clinics 

(165) - 28.95 Turkey MBI-T MSQ-T Unspecified 
Correlation 

Analysis 
 

Regression 
Analysis 

§ IJS-EE  
(r = -.58***) 

IJS-DP (r = -.47***) 
IJS -PA (r = .21***) 
EJS-EE (r = -.58***) 
EJS-DP (r = -.36***) 

EJS-PA (r = .13) 
GJS-EE (r = -.63***) 
GJS-DP (r = -.46***) 
GJS-PA (r = .19***) 

JS-Burnout  
(β = 0.431***) 

Alharbi et al. 
(2016) 

Cross-
sectional 

Critical Care 
Nurses  

/ER, ICU, 
Coronary Care 
Units, PICU 

278 (150) 87.00 48.00  
/26-30  

Saudi 
Arabia 

MBI 
Arabic 
Version  

JSS  Pearson’s 
Correlation  

 
Stepwise 
Multiple 

Regression 

§EE-Contingent 
Rewards  

(r = -.34***) 
EE-Operating 

Conditions  
(r = -.24**) 

EE-Communication (r 
= -.29***) 

DP-Supervision  
(r = -.24**) 

DP-Co-workers  
(r = -.16*) 

DP-Nature of Work (r 
= -.25**) 

EE predicted 
JS (F(1, 148) = 

16.84***); 
accounting for 
approx. 10% 

of the variance 
in JS (R² = 

.102, adjusted 
R² = .096). 

JS-EE  
(β =  

-0.41, t(19) = 
2.53*) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

PA-Supervision  
(r = .31***) 

PA-Co-workers  
(r = .24**) 

PA-Nature of Work (r 
= .43***) 

PA-Fringe Benefits  
(r = -.23**) 

PA-Contingent 
Rewards 

(r = -.18*) 
PA-Operating 

Conditions  
(r = -.30***) 

Alimoglu & 
Donmez 
(2005) 

Cross-
sectional  

Nurses  
/ICU, 

Emergency, 
Operating 
Rooms, 

Inpatients, 
Outpatients in a 

University 
Hospital 

149  
(141) 

100.00 29.70 Turkey MBI-T WSQ Pearson’s 
Correlation 

§EE-JS (r = -.47*) 
DP-JS (r = -.40*) 
PA-JS (r = .27*) 

 

Alrawashdeh 
et al. (2021) 

Cross-
sectional  

Physicians  
/Public, Private 

Sector 
Healthcare 

1,037  
(973) 

30.20 34.60 Jordan 10-item 
Burnout 

Measure -
Short 

(Maslach-
Pines, 2005) 

IJSS 
 

Multivariate 
Logistic 

Regression 

 ‡Burnout-JS (β 
= -0.60***) 

Alves & 
Guirardello 
(2016) 

Cross-
sectional  

NPs 
/Inpatients, 

ICUs in 
Paediatric 
Hospitals 

267  
(267) 

91.80 34.90 Brazil MBI EE 
Subscale Only 

SAQ-Short Spearman’s 
rho 

 
 

EE-JS (r = -.45***)  

Alvi et al. Cross- Doctors  215  50.00 45.00 Pakistan MBI 5-item JDS Pearson’s Burnout-JS  JS-Burnout 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

(2018) sectional  /Public, Private 
Hospitals 

(200) Correlation 
 

Linear 
Regression 
Analysis 

(r = -.17*) 
 

(F(1, 298) = 
5.63*); 

accounting for 
3% of the 

variance in 
burnout (R² = 

.03). 
Bahadirli & 
Sagaltic 
(2021) 

Cross-
sectional 

Emergency 
Physicians  

/Public, 
University 
Hospitals 

365  
(331) 

42.90 -  
/29 

Turkey MBI-T MSQ-T Multiple 
Linear 

Regression 

 †§ EE-JS  
(β = -0.12*) 

DP-JS  
(β = -0.12*) 

PA-JS  
(β = 0.41***) 

Low JS 
predicted 
16.3% of 

variance in PA 
(R² = .163, 
F(2, 328) = 
31.92***). 

Baumgardt 
et al. (2015) 

Cross-
sectional  

Psychiatrists  
/Single, Group 

Practices 

352  
(347) 

37.20 55.50 Switzer-
land 

21-item MBI-
G 

17-item 
WSQ 

German 
Version 

(Bovier & 
Perneger, 

2003) 

Pearson’s 
Product 
Moment 

Correlation 

§EE-JS Patient Care 
(r = -.221**) 
EE-JS Burden  
(r = -.634**) 

EE-JS Income 
Prestige (r = -.363**) 

EE-JS Personal 
Rewards  

(r = -.361**) 
EE-JS Professional 

Relations (r = -.116*) 
EE-Overall JS  
(r = -.474**) 

DP-JS Patient Care  
(r = -.251**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

DP-JS Burden  
(r = -.274**) 

DP-JS Income 
Prestige (r = -.143**) 

DP-JS Personal 
Rewards  

(r = -.320**) 
DP-JS Professional 

Relations (r = -.110*) 
DP-Overall JS  
(r = -.213**) 

PA-JS Patient Care  
(r = .283**) 

PA-JS Burden  
(r = .224**) 

PA-JS Income 
Prestige (r = .142**) 

PA-JS Personal 
Rewards (r = .307**) 
PA-JS Professional 

Relations  
(r = .203**) 

PA-Overall JS  
(r = .297**) 

Chen et al. 
(2019) 

Cross-
sectional  

HPs 
/Primary Care  

1402 
(1370) 

68.91 36.98  China 15-item MBI 
(Schutte et al., 

2000) 

18-items 
from MSQ 

and JSS 

SEM using 
Bootstrap 
Method 

 ‡Burnout-JS 
(Standardized 

Path 
Coefficient =  

-.41***) 
Delgadillo et 
al. (2017) 

Cross-
sectional  

Therapists  
/Psychological 

Therapy 
Service 

Therapists  
56  

(49) 
Patients 
3,728 

(2,509) 

65.50 38.40 England OLBI JDSS Unspecified 
Correlation 

Analysis 
 

Linear 
Regression 

Burnout 
Disengagement-JS  

(r = -.51***) 
 

Burnout- JS 
 (β = -0.533*) 
JS explained 
approx. 34% 

of the variance 
in Burnout. 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Duan et al. 
(2019) 

Cross-
sectional  

Physicians  
/Tertiary Public 

Hospitals 

1486 
(1257) 

46.40 64.70  
/31-50 

China 15-item  
MBI-GS  

20-item 
MSQ-SS 

(Hirschfeld, 
2000) 

Pearson’s 
Correlation 

JS-Burnout  
(r -.491**) 

 

Dutra et al. 
(2018) 

Cross-
sectional  

NPs 
/General 
Hospitals 

484  
(450) 

 

76.00 37.40 Brazil MBI-HSS 
Portuguese 
(Brazilian) 
Version) 

SAQ-P Job 
Satisfaction 

Subscale 

Logistic 
Regression 
Odds Ratio 

†§Model 1 
High EE-Job 

Dissatisfaction  
(OR = 6.19***) 

Model 2 
High EE-Job 

Dissatisfaction  
(OR = 4.74***) 

Model 3 
High EE-Job 

Dissatisfaction  
(OR = 4.47***) 

 

Ebling & 
Carlotto 
(2012) 

Cross-
sectional  

HPs 
/Public Hospital 

234  
(212) 

70.90 33.84 Brazil MBI-HSS 
(Brazilian 
Portuguese 
Version) 

JSQ Pearson’s 
Correlation 

§EE-HRS  
(r = -.433**) 

EE-WES  
(r = -.396**) 
EE-WISPGO  
(r = -.437**) 

DP-HRS  
(r = -.269**) 

DP-WES  
(r = -.225**) 
DP-WISPGO  
(r = -.259**) 

PA-HRS (r = .263**) 
PA-WES (r = .227**) 

PA-WISPGO  
(r = .268**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Friganović & 
Selic (2021) 

Cross-
sectional  

Nurses  
/ICU in 

University 
Hospitals 

(620) 87.70 33.50 Croatia MBI 5-item Job 
Satisfaction 
Questionnair
e (Judge et 
al., 2001) 

Ordinal 
Logistic 

Regression 
 
 

†§Higher EE- Neutral 
JS  

(OR = 0.33*)  
Higher EE-Satisfied 
JS (OR = 0.06 ***)  

Higher EE-Very 
Satisfied JS  

(OR = 0.01***) 
Higher DP-Neutral JS 

(OR = 0.18***) 
 Higher DP-Satisfied 
JS (OR = 0.07***)  

Higher DP-Very 
Satisfied JS  

(OR = 0.04***) 
Higher PA-Neutral JS 

(OR = 1.35, 
p = .487)  

Higher PA-Satisfied 
JS (OR = 4.04**)  
Higher PA-Very 

Satisfied JS  
(OR = 10.40***) 
Higher Overall 

Burnout-Neutral JS 
(OR = 0.22**) 
Higher Overall 

Burnout-Satisfied JS 
(OR = 0.04***)  
Higher Overall 
Burnout-Very 
Satisfied JS  

(OR = 0.01***) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Garcia & 
Marziale 
(2021) 

Cross-
sectional  

NPs 
/Primary 

Healthcare  

130  
(122) 

 
Nurse 

Managers 
(n = 58) 

 
Care 

Nurses (n = 
64) 

59.00 45.20 Brazil Burnout 
Characterizatio

n Scale 
(Tamayo et al., 

2009) 

JSQ Spearman’s 
rho  

§Nurse Managers 
EE-SHR (r = -.262*) 
EE-SPWE (r = -.230, 

p = .083) 
EE-IJS (r = -.368**) 

Dehumanisation-SHR 
(r = -.305*) 

Dehumanisation-
SPWE (r = -.181,  

p = .173) 
Dehumanisation-IJS 

(r = -.341**) 
Disappointment at 

work-SHR  
(r = -.237, p = .073) 
Disappointment at 

work-SPWE  
(r = -.259*) 

Disappointment at 
work-IJS  

(r = -.458***) 
Care Nurses 

EE-SHR  
(r = -.366**) 
EE-SPWE  

(r = -.121, p = .340) 
EE-IJS (r = -.408**) 

Dehumanisation-SHR 
(r = -.048, p = .706) 

Dehumanisation-
SPWE  

(r = -.088, p = .489) 
Dehumanisation-IJS 
(r = -.195, p = .123) 
Disappointment at 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

work-SHR  
(r = -.387**) 

Disappointment at 
work-SPWE  

(r = -.147, p = .246) 
Disappointment at 

work-IJS  
(r = -.447***) 

Ge et al. 
(2011) 

Cross-
sectional  

HPs 
/Urban 

Community 
Health Centres 

2,100 
(1694) 

 
Shenyang 

(1010) 
 

Benxi  
(684) 

Shenya
ng 

77.80 
 

Benxi 
84.20 

Shenya
ng 

55.00 
/40+ 

 
Benxi  
56.00 
/40+ 

China 15-item MBI-
GS Chinese 

Version 
(Maslach et 
al., 1986; Li, 

2003) 

MSQ 

 

Pearson’s 
Correlation 

 
Hierarchical 
Regression  

 
 

§Total 
IJS-EE (r = -.301**) 

IJS-Cynicism  
(r = -.358**) 

IJS-PA (r = .086**) 
EJS-EE (r = -.278**) 

EJS-Cynicism  
(r = -.314**) 

EJS-PA (r = .037) 
Shenyang 

IJS-EE (r = -.301**) 
IJS-Cynicism  
(r = -.384**) 

IJS-PA (r = .140**) 
EJS-EE (r = -.264**) 

EJS-Cynicism  
(r = -.336**) 

EJS-PA (r = .099**) 
Benxi 

IJS-EE (r = −.293**) 
IJS-Cynicism  
(r = -.316**) 

IJS-PA (r = -.014) 
EJS-EE (r = -.296**) 

EJS-Cynicism  

Total 
IJS-EE  

(β = -0.07*) 
IJS-Cynicism 
(β = -0.24***) 

EJS-EE  
(β = -0.09**) 
EJS-Cynicism 
(β = -0.21***) 

Shenyang 
IJS-Cynicism 
(β = -0.27***) 

IJS-PA  
(β = 0.05*) 

EJS-Cynicism 
(β = -0.23***) 

Benxi 
IJS-Cynicism 
(β = -0.20**) 

EJS-EE  
(β = -0.18**) 
EJS-Cynicism 
(β = -0.18**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

(r = -.281**) 
EJS-PA (r = -.067) 

Görgülü & 
Akilli (2016) 

NS HPs 
/Public, 

University, 
Research 
Hospitals 

(370) 64.60 - Turkey MBI MSQ Pearson’s 
Correlation 

§EE-IJS  
(r = -.405**) 

EE-EJS (r = -.464**) 
DP-IJS (r = -.358**) 
DP-EJS (r = -.251**) 
PA-IJS (r = .433**) 
PA-EJS (r = .295**) 

 

Hayes et al.  
(2015) 

Cross-
sectional 

Haemo-dialysis 
NPs 

/In-centre, 
Satellite or 

Home 

795  
(417) 

90.90 37.50  
/41-50 

Australia 
and New 
Zealand 

MBI IWS  Pearson’s 
Correlation  

EE- JS (r = -.56**) 
DP-JS (r = -.30**) 
PA-JS (r = .29**) 

 

Karakose 
(2014) 

Screening 
Model 

GPs 123  
(71) 

12.68 54.95  
/31-45 

Turkey MBI MSQ 
 
 

Pearson’s 
Correlation 

§EE-IJS  
(r = -.238**) 

EE-EJS (r = .076) 
EE-GJS (r = -.137) 
DP-IJS (r = -.102) 
DP-EJS (r = .018) 
DP-GJS (r = -.067) 
PA-IJS (r = .378**) 
PA-EJS (r = .293*) 

PA-GJS (r = .407**) 

 

Kaya & 
Dalgic 
(2021) 

Cross-
sectional  

Paediatric 
Nurses  

/Public, Private, 
University 
Hospitals 

750  
(326) 

95.10 31.42 Turkey MBI-T MSQ-T Unspecified 
Correlational 

Analyses  
 

Multiple 
Regression 
Analysis 

§EE-GJS  
(r = -.472**) 

EE-IJS (r = -.420**) 
EE-EJS (r = -.424**) 
DP-GJS (r = -.441**) 
DP-IJS (r = -.518**) 
DP-EJS (r = -.246**) 
PA-GJS (r = .479**) 
PA-IJS (r = .598**) 
PA-EJS (r = .224**) 

Burnout 
explained 

35.4% of the 
variance in 
GJS (R² = 

.595, adjusted 
R² = .354, F = 

58.743**) 
GJS-EE  

(β = -0.295**) 
GJS-DP  



28 
 

Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

(β = -0.235*) 
GJS-PA  

(β = 0.324**) 
Burnout 

explained 
45.1% of the 

variance in IJS 
(R² = .671, 

adjusted R² = 
.451, F = 
99.110**) 

IJS-EE  
(β = -0.148**) 

IJS-DP  
(β = -0.239**) 

IJS-PA  
(β = 0.443**) 

Burnout 
explained 

18.9% of the 
variance in 
EJS (R² = 

.435, adjusted 
R² = .189, F = 

24.980**) 
EJS-EE  

(β = -0.042**) 
EJS-DP  

(β = -0.022,  
p = .732) 
EJS-PA  

(β = 0.016,  
p = .062) 

Kelleci et al. 
(2011) 

Cross-
sectional  

Nurses  
/Hospitals 

718  
(439) 

- 30.32 Turkey MBI MSQ  Unspecified 
Correlational 

§IJS-EE  
(r = -.54***) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Analyses IJS-DP (r = -.35***) 
IJS-PA (r = .46***) 

EJS-EE (r = -.50***) 
EJS-DP (r = -.27***) 
EJS-PA (r = .31***) 
GJS-EE (r = -.57***) 
GJS-DP (r = -.35***) 
GJS-PA (r = .43***) 

Khamisa et 
al. (2015) 

Cross-
sectional  

Nurses  
/Public, Private 

Hospitals 

1200  
(895) 

85.00 28.00  
/50+ 

South 
Africa 

MBI-HSS  JSS Multiple 
Linear 

Regression 
Analysis 

 †EE-
Satisfaction 

with 
Communi-

cation  
(β = -0.36*) 

EE explained 
14% of the 
variance in 
Satisfaction 

with 
Communi-
cation (R² = 

.14, F (3, 850) 
= 44.38*) 

Kim et al. 
(2017) 

Cross-
sectional  

Nurses  
/Tertiary 
Hospital 

1000  
(875) 

98.50 31.26 South 
Korea 

ProQOL  IJSS Pearson’s 
Correlation, 

Path 
Analysis 

using 
Maximum 
Likelihood 
Estimation, 
Bootstrap 

Method with 
200 Samples 

JS-Burnout  
(r = -.57***) 

Direct effect 
between JS-
Burnout (β =  

-0.147**) 
Indirect effect 
between JS-
Burnout (β =  

-0.063**) 
Total effect 
between JS-
Burnout (β =  

-0.210**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Kim et al. 
(2019) 

Cross-
sectional  

Nurses  
/Tertiary 
Hospital 

360  
(310) 

99.70 34.10 South 
Korea 

ProQOL  IJSS Pearson’s 
Correlation 

 
Path analysis 

JS-Burnout  
(r = -.717***) 

Direct effect 
between JS-
Burnout (β =  

-0.339**) 
Indirect effect 
between JS-
Burnout (β =  

-0.265**) 
Total Effect 
between JS-
Burnout (β =  

-0.603**) 
Koy et al. 
(2020) 

Cross-
sectional  

Nurses  
/ICU, Surgical, 

Internal 
Medicine, 
Paediatric, 
Maternity, 

Gynaecology 
Units in Tertiary 

Government 
Hospitals 

(375) 62.70 36.82 Cambodia CBI IWS  Pearson’s 
Correlation, 

SEM 

JS-Burnout  
(r = .23**) 

Burnout- JS 
(Direct effect 

= 0.02) 

Kumar et al. 
(2007) 

Cross-
sectional  

Psychiatrists  426 
 (239) 

37.00 48.00  
/41–50  

New 
Zealand 

MBI JDS Spearman’s 
rho 

 

§JS-EE (r = -.38***) 
JS-DP (r = -.38***) 
JS-PA (r = .29***) 

 
 

Li et al. 
(2018) 

Cross-
sectional  

Anaesthesiolo-
gists  

Anaesthesia 
Residents  

/Tertiary, Non-
tertiary 

Hospitals 

4,111 
(2,873) 

Total 
55.00 

 
Beijing  
59.00 

 
Tianjin 
52.00 

 

Total 
48.00  
/30-39  
Beijing  
48.00 
/30-39 

 Tianjin 
42.00  
/30-39 

China MBI-HSS  MSQ  
 

Spearman’s 
rho 

 

§JS-EE (r = -.57***) 
JS-DP (r = -.43***) 
JS-PA (r = .40***) 

IJS-EE (r = -.53***) 
IJS-DP (r = -.40***) 
IJS-PA (r = .43***) 

EJS-EE (r = -.53***) 
EJS-DP (r = -.39***) 
EJS-PA (r = .31***) 

 



31 
 

Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Hebei 
51.00 

Hebei  
53.00  
/30-39 

Liu & 
Aungsuroch 
(2017) 

Cross-
sectional 

Nurses  
/Surgical, 
Medical, 
OBGYN, 
Paediatric, 

EENT, ER, ICU 
in Tertiary 
Hospitals 

537  
(510) 

99.22 59.98  
/20-29 

China MBI-HSS 
Chinese 
Version 

(Maslach et 
al., 1996; Li & 

Liu, 2000) 

34-item 
Chinese 

Nurse Job 
Satisfaction 

Scale 
(CNJSS; Liu 
et al., 2017) 

Unspecified 
Correlation 
Analysis, 

SEM, 
Path 

Coefficients, 
Squared 

Multivariate 
Correlation 

(R²) 

JS-Burnout  
(r = -.49**) 

JS-Burnout 
(Direct Effect 

= -.70***) 

Liu et al. 
(2015) 

Cross-
sectional  

Nurses  
/Cardiac Critical 

Care Units of 
large General 

Hospitals 

(215) 98.60 62.33  
/<30 

China MBI Chinese 
Translation 

MMSS 
Chinese 

Translation 

Spearman’s 
rho 

 
Stepwise 
Multiple 

Regression 

§EE-JS  
(r = -.488***) 

DP-JS (r = -.334***) 
PA-JS (r = .328***) 

 

Model 3 
JS-EE  
(β =  

-0.258***) 
Model 4 
JS-EE  
(β =  

-0.259***) 
JS-PA  

(β = 0.156**) 
Model 5 
JS-EE  
(β =  

-0.276***) 
JS-PA  

(β = 0.161**) 
Mijakoski et 
al. (2021) 

Cross-
sectional  

Doctors, Nurses 
/Hospital 

Surgery Clinic  

(160) 68.00 44.85  Republic 
of 

Macedonia 

EE and DP 
subscales of 

the MBI 
(Maslach, et 

al., 2001) 

39-item Job 
Satisfaction 

Survey 
(Powell, 

2001)  

Hierarchical 
Multiple 

Regression 
Analyses 

 †§EE-JS 
Planning 

Issues  
(β = -0.26*) 

EE-JS General 
Attitudes (β =  
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

-.44***) 
DP-General 

Attitudes  
(β = -0.06) 

EE-JS 
Performance 
Issues (β =  
-0.34***)  

DP-JS 
Performance 

Issues  
(β = -0.15)  

EE-JS 
Management 

Issues  
(β = -0.40***) 

DP-JS 
Management 

Issues  
(β = -0.02) 

EE-JS 
Supervisory 

Issues  
(β = -0.29*) 

DP-JS 
Supervisory 

Issues  
(β = -0.06) 

EE-JS 
Training and 
Salary Issues 

(β = -0.39***) 
DP-JS 

Training and 
Salary Issues  
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

(β = -0.01) 
EE-JS Benefits 

Issues  
(β = -0.31**) 

DP-JS 
Benefits Issues  

(β = -0.08) 
Myhren et al. 
(2013) 

Cross-
sectional  

Nurses and 
Physicians  
/University 

Hospital ICU 

196  
(145) 

84.00 - Norway 25-item MBI 
(Maslach, et 

al., 2001) 

10-item Job 
Satisfaction 
Scale (Warr 

& Cook, 
1979) 

Pearson’s 
Correlation, 

Linear 
Regression, 

Bivariate 
Regression, 
Multivariate 
Regression 

§EE-JS  
(r = -.414***) 

DP-JS (r = -.313***) 
PA-JS (r = .122,  

p = .145) 
 

Bivariate 
JS-EE  

(β = -0.02***) 
Multi-variate 

JS-EE  
(β = -0.01***) 

JS-DP  
(β = -0.02**) 

Oliviera et 
al. (2018) 

Cross-
sectional  

HPs 
/Teaching 
Hospital 

305  
(271) 

78.60 42.10  
/36-50 

Brazil MBI-HSS 
Brazilian 
Version 

(Maslach et 
al., 1981; 

Benevides-
Pereira, 2003) 

36-item JSS 
Brazilian 
Version 
(Spector, 

1997; Souza 
et al., 2015; 

Van Saane et 
al., 2003) 

Partial Least 
Squares 

SEM 
Pearson’s 

Correlation 
(R²),  

Predictive 
Relevance 

(Q²),  
 Effect size 
coefficients 

(f²),  
Goodness of 

Fit (GoF) 

 ‡Burnout-JS 
(Path 

Coefficient = -
.57***, R² = 

.38). Adequate 
predictive 

relevance (Q² 
= 0.15), large 
effect size (f² 
= .46), and 
acceptable 
quality of 

adjustment 
(GoF = 0.42). 

Oncel et al. 
(2007) 

Cross-
sectional  

Midwives  
/Public Health 

Clinics 

450 
(325) 

- 34.10 Turkey MBI-T MSQ  Pearson’s 
Correlation  

§EE-GJS  
(r = -.36**) 

EE-IJS (r = -.32**) 
EE-EJS (r = -.37**) 
DP-GJS (r = -.19**) 
DP-IJS (r = -.16**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

DP-EJS (r = -.22**) 
PA-GJS (r = -.04**) 
PA-IJS (r = -.08**) 
PA-EJS (r = .05**) 

Opoku et al. 
(2014) 

Cross-
sectional  

Physicians  
/Public, Private 

Healthcare 

1403  
(200) 

33.50 49.50  
/18-29 

Ghana 9-item 
Abbreviated 

MBI (Maslach 
et al., 1981; 
McManus et 

al., 2002) 

21-item 
Physician 
Work Life 

Survey 
(PWLS; 

Linzer et al., 
2001) 

Multivariate 
Tobit 

Regression  

 ‡JS-EE (β =  
-1.478***) 
JS-DP (β =  

-0.733*) 
JS-low PA  

(β = -1.263**) 
Low PA-GJS 

(β =  
-0.705***) 

†§DP-JS 
Relationship 

with 
Colleagues 
(β = -0.038) 

DP-JS Nursing 
Support  

(β = -0.172*) 
DP-JS 

Resource 
Adequacy  

(β = -0.122) 
DP-JS 

Compensation  
(β = -0.198*) 
DP-JS Work-
life Balance  
(β = -0.086) 

DP-GJS  
(β = -0.193) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

EE-JS 
Relationship 

with 
Colleagues  
(β = -0.052) 

EE-JS Nursing 
Support  

(β = -0.201**) 
EE-JS 

Resource 
Adequacy (β =  

-0.276***) 
EE-JS 

Compensation 
(β =  

-0.332***) 
EE-JS Work-
life Balance  

(β =  
-0.363***) 

EE-GJS  
(β =  

-0.40***) 
Low PA-JS 
Relationship 

with 
Colleagues  

(β =  
-0.403***) 
Low PA-JS 

Nursing 
Support  

(β = -0.192*) 
Low PA-JS 
Resource 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Adequacy  
(β = -0.177) 
Low PA-JS 

Compensation  
(β = 0.091) 
Low PA-JS 
Work-life 
Balance  

(β = 0.124) 
 

Özden et al. 
(2013) 

Cross-
sectional  

Nurses  
/ICUs in 
Teaching 
Hospitals 

(206) 94.90 29.17 Turkey MBI-T MSQ-T Unspecified 
Correlation 

Analysis 

§JS-EE  
(r = -.416***) 

JS-DP (r = -.324***) 
JS-PA (r = .336***) 

 

Ozyurt et al. 
(2006) 

Cross-
sectional  

Physicians  
/Public 

Hospitals, 
Private 

Hospitals, 
University 
Hospitals, 
Primary 

Healthcare  

768  
(598) 

36.00 41.00  
/40-49  

Turkey MBI-T MSQ-T Unspecified 
Correlation 

Analysis 

§JS-EE  
(r = -.559***) 

JS-DP (r = -.368***) 
JS-PA (r = .359***) 

 

Peng et al. 
(2016) 

NS Nurses  
/General 
Hospitals 

(583) 100.00 21.17  China 15-item MBI-
GS 

MSQ Unspecified 
Correlation 
Analysis, 

SEM using  
Sobel Test 

and 
Bootstrap 
Method 

JS-Burnout  
(r = -.489**) 

Model 1 
JS-Burnout 

(Path 
Coefficient =  

-.18*) 
Model 2 

JS-Burnout 
(Path 

Coefficient =  
-.19*) 

JS-Burnout 
(Direct effect 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

=  
-.316*) 

 
Polat & 
Terzi (2018) 

NS Beginner Nurses  
/University 

Hospital 

220  
(218) 

91.28 23.83  Turkey MBI-T MSQ-T Pearson’s 
Correlation 

§IJS-EE  
(r = -.417**) 

IJS-DP (r = .395**) 
IJS-PA (r = -.376**) 
EJS-EE (r = -.500**) 
EJS-DP (r = .249**) 
EJS-PA (r = -.324**) 
GJS-EE (r = -.499**) 
GJS-DP (r = .363**) 
GJS-PA (r = -.388**) 

 

Profit et al. 
(2014) 

Cross-
sectional  

Nurses, Nurse 
Practitioners, 
Respiratory 

Care Providers, 
Physicians  

/Hospital NICU 

3294 
(2073) 

84.80 - United 
States of 
America 

4-item 
Abbreviated 

EE subscale of 
MBI (Maslach 

et al., 1981; 
Block et al., 

2013) 

Job 
Satisfaction 
Subscale of 
the 30-item 

SAQ (Sexton 
et al., 2006) 

Pearson’s 
Zero-Order 
Correlations 

JS-EE (r = -.64***) 
 

EE Item 1 (‘I 
feel fatigued 
when I get up 
in the morning 

and have to 
face another 
day on the 
job’)-JS 

(r = -.51***) 
EE Item 2 (‘I 

feel burned out 
from my 

work’)-JS  
(r = -.54***) 
EE Item 3 (‘I 
feel frustrated 
by my job’)-JS 
(r = -.68***) 
EE Item 4 (‘I 

feel I am 
working too 
hard on my 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

job’)-JS  
(r = -.45**) 

Ran et al. 
(2020) 

Cross-
sectional  

HPs 
/Primary 

Healthcare  

1300 
(1279) 

66.50 34.09 
/41-50 

China 9-items of the 
MBI-GS EE 

subscale 
(Maslach et 
al., 1981; 

Schutte et al., 
2000) 

14-item scale 
comprising 
the MSQ, 

Job 
Satisfaction 

Survey 
(Tsounis et 
al., 2018) & 

Job 
Descriptive 

Index (Lopes 
et al., 2015) 

Pearson’s 
Correlation, 
SEM using  
Bootstrap 
Method 

JS-Burnout  
(r = -.387**) 

JS (Working 
Environment)-

Burnout 
(r = -.298**) 
JS (Welfare)-

Burnout  
(r = -.356**) 
JS (Prospect 
of my Job)-

Burnout 
(r = -.370**) 
JS (Training 
and Learning 
Opportunities)

-Burnout 
(r = -.342**) 
JS (Income 

Distribution)-
Burnout 

(r = -.350**) 
JS 

(Management 
System and 

Business 
Process)-
Burnout 

(r = -.386**) 
Burnout (Item 
‘My work is 
heavy’)-JS 

(r = -.134**) 
Burnout (Item 
‘I can’t find 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

personal 
accomplishme
nt in my job’)-

JS  
(r = -.319**) 
Burnout (Item 

‘I’m 
indifferent to 
my job’)-JS  

(r = -.352**) 
Burnout (Item 
‘I feel anxious 
and fretful’)-

JS 
 (r = -.373**) 

SEM 
Burnout-JS 

(Direct Effect 
= -.409***) 

Rosales et al. 
(2013) 

Cross-
sectional  

Nurses  
/Government 

Hospitals 

(48) 95.83 25.00  
/45-49 

Philippines MBI JSS Pearson’s 
Correlation  

§EE-JS (r = -.632*) 
DP-JS (r = -.598*) 
PA-JS (r = .306*) 

 

Sahin et al. 
(2019) 

Cross-
sectional  

Doctors  
/State Hospitals 

(158) Sirnak  
29.00 

 
Hakkari 

9.70 
 

Canakk
ale 

61.30 

Sirnak 
47.70 
/30-34 

 
Hakkari 
56.30  
/25-29 

 
Canakk

ale 
82.10  
/40-44 

Turkey MBI-T MSQ-T Pearson’s 
Correlation, 
Hierarchical 
Regression 

§IJS-EE  
(r = -.577***) 

IJS-DP (r = -.426***) 
IJS-PA (r = .494***) 

EJS-EE  
(r = -.445***) 
EJS-DP (r =  

-.298***) 
EJS-PA (r = .187*) 

GJS-EE (r =  
-.565***) 

GJS-DP (r =  

EE-GJS  
(β =  

-0.257***) 
DP-GJS 

(β = -0.035) 
PA-GJS  

(β = 0.004**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

-.401***) 
GJS-PA (r = .407***) 

Samad et al. 
(2021) 

Cross-
sectional  

Nurses  
/Public 

Hospitals 

315  
(265) 

- - Pakistan 9-item MBI 
EE Subscale 

Only 

15-item Job 
Satisfaction 
Scale (Warr 
et al.,1979) 

Partial Least 
Squares 

SEM using   
Bootstrap 
Method 

 †EE-JS  
(β =  

-0.333***, t= 
5.726, f² = 

.152) 
Savanabavan 
et al. (2019) 

Cross-
sectional  

HPs 
/Tertiary Care 
Hospital ICUs  

264  
(204) 

75.49 83.33 
/<30 
yrs 

South India MBI-HSS 10-item Job 
Satisfaction 
Scale (Warr 
et al, 1979) 

Pearson’s 
Correlation 

 
 

§EE-Job 
Dissatisfaction  

(r = -.29**) 
PA- Job 

Dissatisfaction  
(r = -.34**) 

DP- Job 
Dissatisfaction  

(r = -.23**) 

 

Sok et al. 
(2020) 

Cross-
sectional  

Nurses caring 
for Do Not 
Resuscitate 

(DNR) patients 
/Hospitals ICU 

120  
(115) 

92.20 29.75  South 
Korea 

 

Copenhagen 
Burnout 

Inventory 
Korean 
Version 

(Kristen et al., 
2005) 

Nursing Job 
Satisfaction 

Scale Korean 
Version 
(Stamps, 

1978; Han & 
Mun, 1996) 

Pearson’s 
Correlation 

JS-Burnout (r = -.11)  

Srivastava et 
al. (2019) 

Cross-
sectional 

Doctors  
Medical colleges 

/Private 
Hospitals, 

Clinics 

(240) 41.70 47.40 
/21-30 

India MBI JSS Exploratory 
Factor 

Analysis, 
Unspecified 
Correlation 
Analysis, 

Unspecified 
Mediation 
Regression 
Analysis 

JS-Burnout  
(r = -0.36**) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Tarcan et al. 
(2017a) 

Cross-
sectional  

HPs 
/ERs in Public 

Hospitals 

(250) 46.00 34.78 Turkey MBI-T MSQ-T Unspecified 
Correlational 

Analysis, 
Regression 
Analysis 

§EE-IJS  
(r = -.527***) 

EE-EJS  
(r = -.537***) 

EE-GJS  
(r = -.552***) 

DP-IJS (r = -.470***) 
DP-EJS  

(r = -.416***) 
DP-GJS  

(r = -.447***) 
PA-IJS (r = -.110) 

PA-EJS (r = -.176**) 
PA-GJS (r = -.134*) 

Burnout-GJS 
(F = 38.514**, 

R² = .320). 
EE-GJS  

(β =  
-0.424***) 

DP-GJS  
(β = -0.112) 

PA-GJS  
(β = -0.114) 

Burnout-IJS (F 
= 27.5488**, 
R² = .252). 

EE-IJS  
(β =  

-0.337***) 
DP-IJS  

(β = -0.186*) 
PA-IJS  

(β = -0.046)  
Burnout-EJS 

(F = 38.215**, 
R² = .319). 

EE-EJS  
(β =  

-0.451***) 
DP-EJS  

(β = -0.030) 
PA-EJS  

(β = -0.131**) 
Tarcan et al., 
(2017b) 

Cross-
sectional  

HPs 
/ERs in Public 

Hospitals 

(250) Eskiseh
ir State 
Hospita
l 54.80 

 

Eskiseh
ir State 
Hospita

l 
35.20  

Turkey 
MBI-T MSQ-T Bivariate 

Pearson’s 
Correlation, 

Multiple 
Regression 

§EE-IJS  
(r = -.597**) 

EE-EJS (r = -.573**) 
EE-GJS (r = -.621**) 
DP-IJS (r = -.479**) 

EE-IJS  
(β =  

-0.397***) 
EE-EJS  

(β =  
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Eskiseh
ir 

Yunus 
Emre 
State 

Hospita
l 45.20 

 
Eskiseh

ir 
Yunus 
Emre 
State 

Hospita
l 

34.30 

Analysis DP-EJS (r = -.390**) 
DP-GJS (r = -.467**) 
PA-IJS (r = -.311**) 
PA-EJS (r = -.378**) 
PA-GJS (r = -.359**) 

-0.428***) 
EE-GJS  

(β =  
-0.433***) 

DP-IJS  
(β = -0.086) 

DP-EJS  
(β = 0.031) 

DP-GJS  
(β = -0.044) 

PA-IJS  
(β = -0.034) 

PA-EJS  
(β = -0.113*) 

PA-GJA  
(β = -0.071) 

Tavakoli et 
al. (2018) 

Cross-
sectional  

NPs 
/ERs in 

Educational 
Hospitals 

788  
(709) 

58.90 33.00 Iran MBI-HSS Job 
Descriptive 
Index (JDI; 
Smith et al., 

1969; 
Schneider et 

al., 1978) 

Pearson’s 
Correlation 

JS-Burnout  
(r = -.41***) 

 

Tokuda et al. 
(2009) 

Cross-
sectional  

Physicians  
/Hospitals  

336  
(236) 

25.40 40.90 Japan MBI Japanese 
Version 

(Higashiguchi 
et al., 1998) 

28-item 
Japan 

Hospital 
Physicians 
Satisfaction 

Scale 
(JHPSS; 

Ozaki et al., 
2008) 

SEM using 
Maximum 
Likelihood 
Estimations 

for Path 
Coefficient 

 ‡All 
Physicians 

JS-EE 
(Unstand-

ardized Path 
Coefficient = 

-.106***) 
JS-EE 

(Standardized 
Path 

Coefficient =  
-.60*) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Male 
Physicians 

JS-EE 
(Unstand-

ardized Path 
Coefficient =  

-.105***) 
JS-EE 

(Standardized 
Path 

Coefficient =  
-.61*) 

Female 
Physicians 

JS-EE 
(Unstand-

ardized Path 
Coefficient =  

-.114***) 
JS-EE 

(Standardized 
Path 

Coefficient =  
-.58*) 

Topbaş et al. 
(2019) 

Cross-
sectional  

Haemodialysis 
Nurses 

126  
(82) 

89.00 34.50 Turkey MBI-T MSQ-T Unspecified 
Correlation 

Analysis 

§EE-JS (r = -.564**) 
DP-JS (r = -.427**) 

PA-JS (r = .182) 

 

Torun & 
Çavuşoğlu 
(2018) 

Cross-
sectional  

Paediatric 
Nurses / 

Paediatric 
Hospitals 

274  
(235) 

89.90 39.60 
/25 – 

29 

Turkey MBI-T MSQ-T Pearson’s 
Correlation, 

Multiple 
Regression 
Analysis 

§EE-IJS  
(r = -.469***) 

EE-EJS  
(r = -.435***) 

EE-GJS  
(r = -.504***) 

DP-IJS (r = -.352***) 
DP-EJS (r = -.186**) 

GJS-EE  
(β = -0.432*) 

GJS-DP  
(β = -0.260*) 

GJS-PA  
(β = 0.366*)  

EE-GJS  
(β = -0.366*) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

DP-GJS  
(r = -.317***) 

PA-IJS (r = .396***) 
PA-EJS (r = .229***) 

PA-GJS  
(r = .366***) 

PA-GJS  
(β = 0.265*) 

Wang et al. 
(2020b) 

Cross-
sectional  

Haemodialysis 
Nurses  

/Public, Private 
Hospitals 

300  
(283) 

100.00 Public 
Hospita
ls 27.15 

 
Private 
Hospita
ls 27.26 

China ProQOL 
Chinese 

Version (Dang 
et al., 2015) 

MSQ 
Chinese 

Version (Ge 
et al., 2011; 
Jiang et al., 
2019; Zhou 
et al., 2019) 

Pearson’s 
Correlation  

 
 
 

§Public Hospitals  
Burnout-IJS  
(r = -.643**) 
Burnout-EJS  
(r = -.675**) 
Burnout-GJS  
(r = -.427**) 

Burnout-Total JS  
(r = -.712**) 

Private Hospitals  
Burnout-IJS  
(r = -.709**) 
Burnout-EJS  
(r = -.792**) 
Burnout-GJS  
(r = -.514**) 

Burnout-Total JS  
(r = -.814**) 

 

Xiao et al. 
(2014) 

Cross-
sectional  

Physicians  
/ERs in Public 

Hospitals 

(205) 39.02 Male  
37.60 
/30-39 

 
Female 
43.70 
/30-39 

China 15-item MBI-
GS  

MSQ 
Chinese 
Version 

(Weiss et al., 
1967; Ge et 
al., 2011) 

Pearson’s 
Correlation 

§IJS-EE (r = -.483*) 
IJS-Cynicism  
(r = -.301*) 

IJS-PA (r = .044) 
EJS-EE (r = -.355*) 

EJS-Cynicism  
(r = -.336*) 

EJS-PA (r = .048) 
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Authors 
(year) 

Design Population 
/Setting  

Total N 
(Analysed 

n) 

Female 
(%) 

Mean 
Age 

(years)/ 
Median 
Age (% 
/years) 

Country Measure of 
Occupational 

Burnout 

Measure of 
Job 

Satisfaction 

Analyses Correlations between 
Burnout and Job 

Satisfaction 

Additional 
Findings 

Yoon & Sok 
(2016) 

Cross-
sectional  

Nurses  
/Emergency 

Medical Centres 

240  
(236) 

- 33.53  
/20-25 

Korea 21-item MBI 
Revised 

(Maslach et 
al., 1981; 

Yang, 2009) 

19-item 
MSQ 

Revised 
(Weiss et al., 

1967) 

Pearson’s 
Correlation 

 
 

JS-Burnout  
(r = -.435***) 

 

Zhang et al. 
(2021) 

Cross-
sectional  

GPs 
/Community  

3244 
(3236) 

63.80 45.40  
/31-40 

China MBI-HSS 11-item Job 
Satisfaction 
Scale (Shi et 

al., 2014) 

Pearson’s 
Correlation, 

Multiple 
Regression 
Analysis, 

SEM using 
Bootstrap 
Method 

§EE-JS Basic 
Demands  

(r = -.340***) 
EE-JS Relationship  

(r = -.376***) 
EE-JS Personal 
Development  
(r = -.283***) 
DP-JS Basic 

Demands  
(r = -.219***) 

DP-JS Relationship  
(r = -.282***) 

DP-JS Personal 
Development  
(r = -.194***) 
PA-JS Basic 

Demands  
(r = .092***) 

PAE-JS Relationship 
(r = .200***) 

PA-JS Personal 
Development  
(r = .109***) 

JS-Burnout 
(Direct Effect 

= -.42***) 
JS-Burnout 

(Total Effect =  
-.42***) 

Zhao et al. 
(2020) 

Cross-
sectional 

Pharmacists 
/Hospitals 

1786 
(1394) 

60.20 40.90  
/31-40 

China MBI-HSS 15-items 
from JSS & 

MSQ 

Pearson’s 
Product-
Moment 

Correlations 

§EE-JS (r = .16*) 
DP-JS (r = .27*) 
PA-JS (r = .28*) 
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Note.   Correlation coefficients (i.e., r-coefficients) are reported as stated in the original paper in relation to decimal places for accuracy and transparency (i.e., as 2 d.p. or 3 d.p.). SEM – Structural Equation Modelling; HRS 

– Hierarchical Relations Satisfaction; WES – Work Environment Satisfaction; WISPGO – Work Intrinsic Satisfaction and Professional Growth Opportunities; SHR – Satisfaction with Hierarchical Relations; SPWE – 

Satisfaction with Physical Work Environment; IJS – Intrinsic Job Satisfaction; EJS – Extrinsic Job Satisfaction; GJS – General Job Satisfaction; EE – Emotional Exhaustion; DP – Depersonalization; PA – Personal 

Accomplishment; OT – Occupational Therapists; NICU(s) – Neonatal Intensive Care Unit(s); PICU(s) – Paediatric Intensive Care Unit(s); ICU(s) – Intensive Care Unit(s); ER(s) – Emergency Rooms/Department(s); EENT – 

Eyes, Ears, Nose and Throat Department(s); GPs – General Practitioners; OBGYN - Obstetrics and Gynaecology Department; HP(s) – Healthcare Professional(s); NP(s) – Nursing Professional(s); MSQ – Minnesota Satisfaction 

Questionnaire (Weiss et al., 1967); MSQ-T – Minnesota Satisfaction Questionnaire Turkish Version (Weiss et al., 1967; Dawis et al., 1967; Baycan, 1985); JSS – Job Satisfaction Survey (Spector, 1997); JSQ – Job Satisfaction 

Questionnaire Brazilian Version (Carlotto et al., 2008); CNJSS – Chinese Nurse Job Satisfaction Scale (Liu, 2017); MMSS – Mueller-McCloskey Satisfaction Scale (Mueller & McCloskey, 1990); WSQ – Work Satisfaction 

Questionnaire (Hackman & Oldham, 1980); IJSS – Index of Job Satisfaction Scale (Brayfield & Rothe, 1951); SAQ – Safety Attitudes Questionnaire (Sexton et al., 2006); SAQ-Short – 5-item Safety Attitudes Questionnaire 

(Sexton et al., 2006; Carvalho & Casiani, 2012); SAQ-P – Safety Attitudes Questionnaire Portuguese (Brazilian) version (Carvalho & Cassiani, 2012); JDS – Job Diagnostic Survey (Hackman & Oldham, 1975); JDSS – Job 

Discrepancy and Satisfaction Scale (Naggy, 2002); IWS – Index of Work Satisfaction (Stamps, 1978; 1998); 5-item JSS – Job Satisfaction Questionnaire (Judge et al., 2001); MBI – Maslach Burnout Inventory (Maslach et al., 

1981; Maslach et al., 1996); MBI-HSS – MBI-Human Services Survey ((Maslach et al., 1996); MBI-GS – MBI-General Survey; MBI-T – MBI Turkish Version (Maslach et al., 1981; Ergin, 1992; Cam, 1991); MBI-G – MBI 

German Version (Maslach et al., 1981; Büssing, Perrar & Die, 1992); ProQOL – Professional Quality of Life Survey (Stamm, 2009); CBI – Copenhagen Burnout Inventory (Kristen et al., 2005; Borritz, 2006); OLBI – 

Oldenburg Burnout Inventory (Demerouti et al., 2001). 

†Converted effects sizes into r; ‡Narrative synthesis only; §Data that was pooled to give one pooled r-coefficient to enter into the meta-analysis using MAVIS (version 1.1.3) which runs R software; - Missing Data. 

*p < .05; **p < .01; ***p < .001
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Methodological Quality Appraisal 

Table 2 summarises the results of quality appraisal using the modified CASP Cohort 

Checklist (CASP, 2018). Ratings ranged from three to eight, with a maximum score of nine. Of the 

54 studies included in the meta-analysis, 36 were rated as ‘moderate’ in methodological quality, 14 

were rated as ‘high’ and four were rated as ‘low’. Of the four studies not included in the meta-

analysis, three were rated as ‘high’ in methodological quality and one was rated as ‘moderate’. 

Since these studies met the inclusion criteria related to the research question, these studies were 

included in the narrative synthesis to reduce inevitable bias should these studies be omitted. 

The total sample size of studies eligible for inclusion in the meta-analysis was 27,667. 

Forty-nine studies included over 100 participants. Studies with sample sizes of less than 100 

participants failed to address this in the limitations or correct for this (Abaoğlu et al., 2021; 

Delgadillo et al., 2017; Karakose, 2014; Rosales et al., 2013; Topbaş et al., 2019). Studies also 

failed to conduct power calculations. However, given that most studies had a sample size greater 

than 100 it is likely that they were appropriately powered to find true results. 

Several themes appeared to contribute to lower quality ratings. Given the nature of cross-

sectional design, studies did not identify or control all important confounding variables that may 

have influenced the association between job satisfaction and burnout. For example, demographic 

and organisational factors (Tarcan et al., 2017a), stress (Khamisa et al., 2016; Friganović et al., 

2019), personality (Mahoney et al., 2020; Li & Xie, 2020; Zhao et al., 2020), emotional intelligence 

(Weng et al., 2011), turnover intentions (Scanlan et al., 2013; Wang et al., 2020a), and quality of 

life (Li et al., 2020). Generalisability of study findings also proved problematic due to selection 

bias, non-representative samples of participants (e.g., proportions of male/female participants), 

participant bias, and lack of reporting on participant characterises (e.g., ethnicity). Insufficient 

consideration of the implications for clinical practice also impacted quality ratings. 

Recommendations were not supported by referenced evidence, recommendations appeared vague 
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(e.g., suggesting unspecified policy change), or the implications were linked to research findings. 

Participant recruitment was sub-optimal across the majority of studies. Lower ratings were due to a 

limited age range of participants, researcher bias (e.g., researchers directly asking participants to 

participate), sampling method (e.g., snowball sampling or recruitment of participants via social 

media), insufficient details about the recruitment procedure, and participants being selected from 

institutions/settings that the researchers were affiliated with.  

The Cohen’s Kappa statistic for interrater reliability based on 10% of studies was .76 (p 

<.001, 95% CI [.59, .92]. According to Altman (1999), adapted from Landis & Koch (1977), this 

represents a ‘substantial’ or ‘good’ level of agreement. 
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Table 2 

Quality Appraisal and Risk of Bias Evaluations 
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'  

Total Quality Rating 
Abaoğlu et al. (2021) Y Y Y N Y N Y Y Y N 7 HIGH 
Akman et al. (2016) Y N Y N Y N N N N Y 4 MODERATE 
Alharbi et al. (2016) Y Y Y N N N N Y N Y 5 MODERATE 
Alimoglu et al. (2005) N N Y N Y N Y N Y N 4 MODERATE 
Alves et al. (2016) Y N Y N Y N Y N Y Y 6 MODERATE 
Alvi et al. (2018) Y N Y N N Y N N N N 3 LOW 
Bahadirli et al. (2021) Y Y Y N N Y Y Y N N 6 MODERATE 
Baumgardt et al. (2015). Y Y Y N Y N Y Y Y Y 8 HIGH 
Delgadillo et al. (2018) Y Y Y N Y Y Y Y Y N 8 HIGH 
Duan et al. (2019) Y Y Y N Y N Y Y Y N 7 HIGH 
Dutra et al. (2018) N N Y N Y Y Y Y Y N 6 MODERATE 
Ebling et al. (2012) Y N Y N Y N Y Y Y N 6 MODERATE 
Friganović et al. (2021) Y Y Y N Y Y Y Y Y N 8 HIGH 
Garcia et al. (2021) Y N Y N N N N Y Y N 4 MODERATE 
Ge et al. (2011) Y Y Y N N N Y Y N Y 6 MODERATE 
Görgülü et al. (2016) N N Y N Y Y Y N Y Y 6 MODERATE 
Hayes et al. (2015) Y Y Y N Y N Y N Y Y 7 HIGH 
Karakose et al. (2014) Y N Y N N N N N N N 2 LOW 
Kaya et al. (2021) Y Y Y N Y N Y N Y Y 7 HIGH 
Kelleci et al. (2011) Y N Y N Y N Y N Y N 5 MODERATE 
Khamisa et al. (2015) N N Y N N N N Y N Y 3 LOW 
Kim et al. (2017) Y Y Y N Y N Y N Y Y 8 HIGH 
Kim et al. (2019) Y Y Y N Y Y Y N Y Y 4 MODERATE 
Koy et al. (2019) Y Y Y N N N N N N Y 4 MODERATE 
Kumar et al. (2007) Y Y Y N Y N Y Y Y N 7 HIGH 
Li et al. (2018) Y N Y N Y Y Y Y N N 6 MODERATE 
Liu et al. (2017) Y Y Y N Y N Y N Y N 6 MODERATE 
Liu et al. (2015) Y N Y N Y Y Y N Y N 6 MODERATE 
Mijakoski et al. (2021) Y N Y N Y Y N N Y Y 6 MODERATE 
Myhren et al. (2013) Y N Y N Y N Y Y N N 5 MODERATE 
Oncel et al. (2007) Y N Y N Y N Y N N N 4 MODERATE 
Opoku et al. (2014)‡ Y Y Y N N N N Y N N 4 MODERATE 
Özden et al. (2013) Y N Y N Y N Y N Y Y 6 MODERATE 
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Total Quality Rating 
Ozyurt et al. (2006) Y Y Y N Y Y Y Y Y N 8 HIGH 
Peng et al. (2016) Y N Y N Y Y Y N Y N 6 MODERATE 
Polat et al. (2018) Y N Y N N N N Y N Y 4 MODERATE 
Profit et al. (2014) Y Y Y N Y N Y Y Y N 7 HIGH 
Ran et al. (2020) Y N Y N Y N Y Y Y N 6 MODERATE 
Rosales et al. (2013) Y Y Y N Y N N N N N 4 MODERATE 
Sahin et al. (2019) Y N Y N Y Y Y Y Y N 7 HIGH 
Samad et al. (2021) Y N Y N Y N Y N Y Y 6 MODERATE 
Savanabavan et al. (2019) Y N Y N N N N N N N 2 LOW 
Sok et al. (2020) Y Y Y N N N N Y N N 4 MODERATE 
Srivastava et al. (2019) Y N Y N Y N Y N N Y 5 MODERATE 
Tarcan et al. (2017a) Y N Y N Y N N Y N Y 4 MODERATE 
Tarcan et al. (2017b) Y N Y N Y N N Y N N 6 MODERATE 
Tavakoli et al. (2018) Y Y Y N Y N Y N Y N 6 MODERATE 
Topbaş et al. (2019) Y N Y N Y N N Y Y Y 6 MODERATE 
Torun et al. (2018) Y N Y N Y N Y N Y Y 6 MODERATE 
Wang et al. (2020b) Y Y Y N Y N Y N Y N 6 MODERATE 
Xiao et al. (2014) Y N Y N Y N Y Y Y Y 7 HIGH 
Yoon et al. (2016) Y N Y N Y Y Y N Y N 6 MODERATE 
Zhang et al. (2021) Y Y Y N Y N Y Y Y Y 8 HIGH 
Zhao et al. (2020) Y Y Y N N N Y Y N N 5 MODERATE 
Alrawashdeh et al. 
(2021)† Y N Y N Y Y Y N Y Y 7 HIGH 

Chen et al. (2019)† Y Y Y N Y N Y Y Y N 7 HIGH 
Tokuda et al. (2009)† Y N Y N Y Y Y N Y Y 7 HIGH 
Oliveira et al. (2018)† Y N Y N Y Y Y N Y N 6 MODERATE 
Note: Y - represents ‘Yes’ (i.e., the study met criteria for that CASP Cohort Checklist quality appraisal item and was given a score of one); N - 

represents ‘No’ (i.e., the study did not demonstrate evidence that it met criteria for that CASP Cohort Checklist quality appraisal item and was given a 

score of zero); All papers are scored out of a maximum of nine; Ratings of six or above indicate ‘high’ methodological quality; Ratings greater than 

three but less than six indicate ‘moderate’ methodological quality; Ratings of three of less indicate ‘low’ methodological quality.  

†Studies only included in the narrative synthesis; ‡Study in which some of the data was included in the meta-analysis and some in the narrative syn-

thesis. 
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Narrative Synthesis  

Two studies conducted multivariate logistic regression. Alrawashdeh et al. (2021), rated as 

‘high’ in methodological quality, demonstrated a significant negative association between job 

satisfaction and burnout amongst physicians working across public and private sector healthcare in 

Jordan (β = -0.6, p <.001). Given the magnitude of this β-coefficient it could not be converted into 

an r-coefficient for inclusion in the meta-analysis (Peterson et al., 2005). The same was true for 

Opoku et al. (2014), who found a significant negative association between job satisfaction and EE 

(β = -1.48, p <.001) and PA (β = -1.26, p <.01), respectively, amongst physicians working in public 

and private settings in Ghana. This study was rated as ‘moderate’ in methodological quality. 

Three studies used Structural Equation Modelling (SEM) to analyse the relationship 

between job satisfaction and burnout amongst healthcare professionals. These analyses produced 

standardized path coefficients that were not possible to convert into r-coefficients. Two studies 

found significant negative associations between burnout and job satisfaction amongst healthcare 

professionals working in primary care in China (path coefficient = -0.41, p <.001; Chen et al., 2019) 

and a teaching hospital in Brazil (path coefficient = -0.57, p <.001; Oliveira et al., 2018). These 

studies were rated as ‘high’ and ‘moderate’ in methodological quality, respectively. Tokuda et al. 

(2009) found a significant negative relationship between job satisfaction and EE amongst 

physicians working in hospitals in Japan (path coefficient = -0.60, p <.05). This study was rated as 

‘high’ in methodological quality. 

 

Meta-Analysis1 

Primary Analysis 

In accordance with Cohen (1988, 1992), the effect sizes (i.e., r-coefficients) of studies 

included in the meta-analysis (n = 54) demonstrated large variability, ranging from a large negative 

                                                        
1 See Appendix H for the results from the standardisation of statistical data. 



52 
 
 

correlation (r = -.72) to a small positive correlation (r = .24). Random-effects analysis revealed a 

significant small-to-medium negative pooled r-coefficient between job satisfaction and burnout (r = 

-.29; 95% CI [-.35; -.22], z = -8.35, p <.001; see Figure 2).  Cochran’s Q-test (Q[53] = 1697.31, p 

<.001) and the I² statistic (96.9%; 95% CI [96.4%; 97.3%]) indicated large and significant 

heterogeneity.  

Secondary random-effects analyses revealed a significant medium negative pooled r-

coefficients between EE and job satisfaction (r = -.40; 95% CI [-.47; -.33], z = -9.85, p <.001), with 

the I² statistic (97.0%; 95% CI [96.5%; 97.5%]) and Cronbach’s Q-test (Q[37] = 1235.45, p <.001) 

demonstrating large and significant heterogeneity. Additionally, a significant small-to-medium 

negative pooled r-coefficient was found between DP and job satisfaction (r = -.29; 95% CI [-.36; -

.21], z = -7.42, p <.001), with the I² statistic (95.7%; 95% CI [94.7%; 96.4%]) and Cronbach’s Q-

test (Q[33] = 750.62, p <.001) demonstrating large and significant heterogeneity. In contrast, 

random-effects analysis revealed a significant small positive r-coefficient between PA and job 

satisfaction (r = .20; 95% CI [.13; .26], z = 5.47, p <.001), with the I² statistic (94.7%; 95% CI 

[93.4%; 95.7%]) and Cronbach’s Q-test (Q[31] = 581. 81, p <.001) demonstrating large and 

significant heterogeneity. 
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Figure 2  

Forest Plot showing the Associations (r) between Job Satisfaction and Burnout amongst Healthcare Professionals.  

 

 

 

 

 

 

 

 

 

 
 
Note.  Squares show individual study r-coefficients with 95% confidence intervals. The pooled correlation coefficient (r) is represented by the black diamond.
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Publication Bias 

 Publication bias was not indicated through visual analysis of the random-effects funnel plot 

or trim-and-fill (Duval et al., 2002a, 2002b; Duval, 2005; see Figure 3). The weighted regression 

test (Egger et al., 1997) was significant at p <.05 (t(52) = 2.19, p = .033) whilst the rank correlation 

test (Begg et al., 1994) was non-significant (τ = 0.19, p = .305). The weighted Fail-safe N, using the 

Rosenthal approach (Rosenthal, 1979), estimated that 55,483 non-significant studies would be 

required to render the results of this meta-analysis non-significant. 
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Figure 3   

Random-effects Funnel Plot to Examine Publication Bias.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Circles show individual studies included in the random-effects meta-analysis. Open circles would have demonstrated missing null studies estimated with the trim-and-fill method. 
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Sensitivity Analysis 

 In accordance with Table 3, sensitivity analysis revealed that the pooled effect size (i.e., r-

coefficient) for studies using the MBI (n = 46) was similar to the primary random-effects analysis (r 

= -.25; 95% CI [-.31; -.20], z = -8.50, p <.001). The between-groups Q-test was significant at p <.01 

(Q = 17.05, p = .004) and, comparably, the I² statistic (95%) and Q-test for group heterogeneity (Q 

= 998.80, p <.001) was substantial and significant. The pooled r-coefficient for studies using the 

MSQ (n =23) was also similar to the primary random-effects analysis (r = -.25; 95% CI [-.31; -.20], 

z = -8.48, p <.001) and the between-groups Q-test was significant (Q = 61.01, p <.001). The I² 

statistic (89%) and Q-test (Q = 202.97, p <.001) demonstrated that heterogeneity was substantial 

and significant.  

 On the basis of overlapping 95% CI, further sensitivity analyses demonstrated pooled r-

coefficients similar to the primary random-effects meta-analysis. Studies appraised as ‘moderate’ (r 

= -.26; 95% CI [ -.33; -.19], z = -7.02, p <.001) and ‘high’ (r = -.30; 95% CI [-.40; -.18], z = -4.98, 

p <.001) in methodological quality were not significantly different (Q = 0.56, p = .756). They 

demonstrated similar I² statistics (95% and 97%, respectively) and the Q-test for heterogeneity was 

significant for studies appraised as ‘moderate’ (Q = 769.32, p <.001) and ‘high’ (Q = 419.72, p 

<.001). Studies that recruited participants from hospital settings (r = -.27; 95% CI [-.35; -.19], z = -

6.47, p <.001) demonstrated a non-significant between-groups Q-test (Q = 2.52, p = .926) with an I² 

of 97% and significant Q-statistic for heterogeneity (Q = 834.43, p <.001). Studies recruiting nurses 

(r = -.31, 95% CI [-.38; -.24], z = -8.01, p <.001) and mixed healthcare professionals (r = -.31, 95% 

CI [-.42 -.19], z = -4.88, p <.001) were not significantly different (Q = 13.22, p = .212). The I² and 

Q-statistic for heterogeneity for nurses were 93% and 365.71 (p <.001), respectively, and the I² and 

Q-statistic for heterogeneity for healthcare professionals were 96% and 242.12 (p <.001), 

respectively. Finally, studies conducted in East Asia (r = -.32, 95% CI [-.41; -.23], z = -6.29, p 

<.001) and West Asia (r = -.20, 95% CI [-.29; -.10]; z = -3.85, p <.001) were not significantly 

different (Q = 10.45, p = .315). Although the Q-statistic for heterogeneity were significant for both 
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East Asia (Q = 710.50, p <.001) and West Asia (Q = 60.62, p <.001), the I² statistic for East Asia 

was substantial at 98%, whilst the I² statistic for West Asia was just below what would be 

considered substantial heterogeneity at 74% (Higgins et al., 2003). 
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Table 3  

Sensitivity Analysis based on Clinical and Methodological Characteristics and Quality Appraisal 

Sensitivity r 95% CI Between-groups Q-statistic k z I² Q-statistic for Group Heterogeneity 
Burnout Measure        

MBI -.25*** -.31, -.20 17.05** 46 -8.50 95% 998.80*** 
Job Satisfaction Measure        

MSQ -.25*** -.31, -.20 61.01*** 23 -8.48 89% 202.97*** 
Quality Appraisal Rating        

High -.30*** -.40, -.18 0.56 14 -4.98 97% 522.46*** 
Moderate -.26*** -.33, -.19 36 -7.02 95% 592.69*** 

Setting        
Hospital -.27*** -.35, -.19 2.52 28 -6.47 97% 834.43*** 

Occupation        
Nurse -.31*** -.38, -.24 13.22 27 -8.01 93% 365.71*** 
Mixed Healthcare Professional -.31*** -.42, -.19 10 -4.88 96% 242.12*** 

Location        
East Asia -.32*** -.41, -.23 10.45 15 -6.29 98% 710.50*** 
West Asia -.20*** -.29, -.10 17 -3.85 74% 60.62*** 

Note.      All results rounded to 2 d.p.  

*p<.05, **p<.01, ***p<.001.
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Discussion 

Summary of Evidence 

 This systematic review and meta-analysis sought to explore the strength and direction of 

associations between burnout and job satisfaction amongst healthcare professionals by pooling 

together correlational data from relevant and accessible research. Relatively few reviewed studies 

received ‘low’ methodological quality ratings, indicating that the evidence-base related to this topic 

is generally of ‘moderate’-to-‘high’ quality. Overall, this meta-analysis evidenced a significant 

small-to-medium negative association between burnout and job satisfaction amongst healthcare 

professionals (r = -.29). Although the rank correlation test for funnel plot asymmetry (Begg et al., 

1994) indicated some evidence of publication bias, visual analysis of the funnel plot and further 

statistical analyses suggested no significant evidence of publication bias. In addition, the Fail-safe N 

calculation suggested that 55,482 studies with null results would be required to contradict the 

findings of the primary meta-analysis. The five studies included in the narrative synthesis showed a 

pattern that supported the results of the primary analysis. However, the standardized path 

coefficients and regression coefficients (β-coefficients) suggest a stronger more negative 

relationship between the burnout and job satisfaction.  

 Further analyses revealed a significant medium negative, small-to-medium negative, and 

small positive associations between EE (r = -.40), DP (r = -.29) and PA (r = .20), and job 

satisfaction, respectively. Given the differences in the strength and direction of associations 

between MBI subscales and job satisfaction, it could be that the small positive association between 

PA and job satisfaction attenuated the medium negative association between EE and job 

satisfaction, resulting in a weaker overall pooled r-coefficient between burnout and job satisfaction. 

This may reflect the debate in the research – whether PA is a core feature or consequence of 

burnout (Brookings et al., 1985; Densten, 2001). Some researchers argue that burnout is represented 

by EE at its core (van Dierendonck et al., 1994; Rohlan et al., 2004; Dolan et al., 2015), some argue 
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that burnout is best represented by EE and DP together (Schaufeli et al., 2001; West et al., 2009; 

West et al., 2012), and others argue that PA is by-product of burnout that sits independently of 

burnout (Lee & Ashford, 1996; Kalliath et al., 2000; Demerouti et al., 2001). These arguments may 

explain the reduced strength of association witnessed in the primary random-effects analysis. 

However, without consensus in research community regarding how to conceptualise and measure 

burnout, any meta-analysis or systematic review is likely to be limited.  

The results of this meta-analysis appear consistent with a recent meta-analysis exploring 

burnout, job satisfaction and intentions to leave in teachers (Madigan & Kim, 2021). Similar 

significant pooled r-coefficients have also been witnessed between each of the subscales of burnout 

(i.e., EE, DP and PA) and job satisfaction in a meta-analysis looking at burnout risk-factors 

amongst nursing professionals (Vargas et al., 2014); although this meta-analysis was limited to 

studies using the MBI and did not specify the inclusion of validated and reliable measures of job 

satisfaction.   

The large heterogeneity in the primary random-effects meta-analysis suggests that the 

results be interpreted with caution. However, sensitivity analyses indicated that the burnout measure 

used (i.e., MBI), job satisfaction measure used (i.e., MSQ), quality appraisal rating (i.e., ‘moderate’ 

or ‘high’), settings (i.e., hospitals), professional discipline (i.e., nurses and mixed healthcare 

professionals) and location of the study (i.e., East Asia) accounted for substantial proportions of this 

heterogeneity at the p <.001 level of significance. Therefore, the extent to which study r-

coefficients (i.e., effect sizes) varied within this meta-analysis could be due to the large scale 

between-study heterogeneity across the formations clinical and methodological characteristics.  

Methodological, Conceptual, and Theoretical Issues 

Discrepancies across eligible studies emerged in relation to the measurement of burnout and 

job satisfaction. Burnout was measured using EE only, EE and DP together, or alternatively using 
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an entire validated measure but only reporting on the associations with EE and/or DP. Furthermore, 

some studies only gave data relating to overall burnout and job satisfaction, thus neglecting to 

demonstrate a more detailed picture of the association between subdimensions of burnout and job 

satisfaction. Additionally, job satisfaction was not measured in a consistent way across studies, 

given the abundance of outcome measures available. Some reported on intrinsic and extrinsic job 

satisfaction whilst others reported on the particular job aspects that come under the umbrellas of 

intrinsic and extrinsic factors. This is important because, whilst correlated, satisfaction with one 

area of the job does not guarantee satisfaction with another (Lum et al., 1998; Kavanaugh et al., 

2006), even if they fall under the same umbrella. Although these differences created significant 

heterogeneity, many researchers are now using single item measures of burnout (West et al., 2009; 

West et al., 2012) and job satisfaction in studies using healthcare professionals (Shanfelt et al., 

2012; Shanfelt et al., 2016; Janssen et al., 2004; Gunnarsdóttir et al., 2009; Liu et al., 2012; Liu et 

al., 2019; McNeary et al., 2008; Jasperse et al., 2014). Nevertheless, given the aforementioned 

discrepancies, studies did not offer a consistent and comprehensive understanding of the 

relationship between burnout and job satisfaction to allow for a seamless comparison across studies. 

Studies often erroneously assumed that low job satisfaction scores were indicative of job 

dissatisfaction. According to Herzber (1968), job satisfaction and job dissatisfaction lie on distinct 

continuums (i.e., motivational vs. hygiene factors, respectively) from job satisfaction to the absence 

of job satisfaction and from job dissatisfaction to the absence of job dissatisfaction (Herzberg et al,. 

1959). Therefore, the evidence supports an association between burnout and an absence of job 

satisfaction. This may inform the development and efficacy of interventions – by targeting 

motivational factors to improve job satisfaction as opposed to targeting hygiene factors to reduce 

job dissatisfaction.  
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Strengths and Limitations of this Review 

 To date, this is the most comprehensive systematic review and meta-analysis investigating 

the association between burnout and job satisfaction amongst healthcare professionals. The breadth 

of data captured relating to healthcare populations, countries, and settings are likely to reflect 

ordinary healthcare settings, making the results informative for healthcare organisations. Although 

studies not accessible in the English language were excluded, the studies included gave rise to a 

culturally diverse perspective.  

Generally, this review demonstrates several hallmarks of good practice. The protocol was 

pre-registered on the OSF prior to performing database searches, relevant literature was screened 

using a comprehensive and inclusive criteria across three electronic databases, forwards and 

backwards citation searches were conducted, quality appraisal assessments were independent 

corroborated, studies were not restricted by publication date, and a quantitative synthesis was 

conducted using narrative synthesis and meta-analysis; the contents and structure of which upheld 

PRISMA guidelines. This research also demonstrated additional rigour by including studies that 

used validated and reliable measures of burnout and job satisfaction. Finally, secondary analyses 

were conducted to understand the unique contributions of EE, DP, and PA to the results of the 

primary random-effects meta-analysis thus providing an additional layer of understanding to add to 

the evidence base.  

However, findings should be considered in the context of its methodological limitations. 

The database screening process was conducted by one reviewer, which may introduce bias relating 

to subjective judgments of study eligibility. Therefore, it is not inconceivable that eligible studies 

were missed in the initial database screening process. Dual screening may have mitigated against 

this potential bias. However, a comprehensive and transparent log of studies assessed for eligibility 

and the reasons for inclusion/exclusion were provided to allow for evaluation of the eligibility 

judgements performed by the reviewer and future replication. Additionally, approximately half of 
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the eligibility studies included in this review were retrieved from citation searches, which may 

reflect issues surrounding the comprehensiveness of the search terms used. Extracted data was 

correlational from studies using cross-sectional design with inconsistent consideration of, and 

control over, confounding variables. Grey literature was excluded and, although this may have 

offered protection against the inclusion of potentially low-quality studies, it risked preventing 

potentially important findings from contributing to this review. Additionally, the association 

between burnout and job satisfaction amongst healthcare professionals captured in this review may 

be more complex than is being portrayed here. Research has shown that demographic and 

organisational factors (Tarcan et al., 2017a), stress (Khamisa et al., 2016; Friganović et al., 2019), 

personality (Mahoney et al., 2020; Li & Xie, 2020), emotional intelligence (Weng et al., 2011), 

turnover intentions (Scanlan et al., 2013; Scanlan et al., 2019; Hoff et al., 2019; Davis, 2020), and 

quality of life (Li et al., 2020) are associated with burnout and/or job satisfaction amongst 

healthcare professionals. Therefore, it could be that there exists an indirect relationship between job 

satisfaction and burnout mediated by some extraneous variable(s) or that burnout and job 

satisfaction simply co-vary. Regardless, suffice it to say that evidence of causation cannot be 

inferred from the findings of this review.  

This review used a modified CASP Cohort Checklist (CASP, 2018) which omitted control 

over confounding variables as a basis for appraising methodological quality. Given that the majority 

of studies were of ‘moderate’ methodological quality, an alternative critical appraisal tool 

specifically designed for cross-sectional studies, such as the AXIS (Downes et al., 2016), may have 

been more appropriate and allowed for a better distinction between ‘low’, ‘moderate’ and ‘high’ 

quality cross-sectional studies. Additionally, three out of the four studies included in the narrative 

synthesis only were rated as ‘high’ in methodological quality. These studies demonstrated stronger 

and significant negative associations between job satisfaction and burnout. Therefore, inclusion of 

this data may have given more credence to the results of this meta-analysis, resulted in a stronger 
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negative association between job satisfaction and burnout found in the primary meta-analysis, and 

meant that the positive association between PA and job satisfaction did not attenuate the strength of 

association to the degree that it appeared to.   

Implications for Research and Clinical Practice 

 Job satisfaction and burnout have been associated with staff turnover and turnover intentions 

(Scanlan et al., 2013; Scanlan et al., 2019; Hoff et al., 2019; Davis, 2020). Therefore, should 

healthcare organisations invest resources into interventions in support of staff wellbeing staff 

retention may improve. This would have implications in relation to the quality of care received by 

patients (Buchanan et al., 2019; Humphries et al., 2014; Ferry et al., 2020). 

 Although some studies have demonstrated equivocal or non-significant results (Moody et 

al., 2013; Horner et al., 2014; Sabanciogullari & Dogan, 2015; Train et al., 2010) and there is need 

for more longitudinal data to demonstrate the effectiveness of interventions at follow-up, 

interventions targeting burnout (Dreison et al., 2018; Klein et al., 2020; Salyers et al., 2011) and job 

satisfaction (Niskala et al., 2020) amongst healthcare professionals have shown promising results. 

Given that the strength of association between burnout and job satisfaction overall appeared largely 

driven by the medium negative association between EE and job satisfaction attenuated by the small 

positive association between PA and job satisfaction, developing interventions that target EE and/or 

PA may be avenues of future research to improve intervention efficacy.  

 Only one study included in this review conducted research in England (Delgadillo et al., 

2017). Given that the NHS is the fifth largest employer globally and the single largest employer in 

Europe (Nuffield Trust, 2021), and is government funded thus having a unique and closely 

intertwined relationship with the UK government, healthcare professionals working in the NHS 

may face unique challenges. Therefore, it would be beneficial for research to evaluate the 
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relationship between job satisfaction and burnout unique to healthcare professionals in the NHS to 

ascertain whether the strength of association remains true outside of studies conducted across Asia.  

Given that the majority of research was conducted on participant samples from nursing 

professions, future research would benefit from exploring this relationship across a broader range of 

healthcare professions. Future studies would also benefit from transparency in the recruitment of 

participants, should seek to use standardized, validated, and reliable measures of burnout and job 

satisfaction and seek to control for extraneous or confounding variables that may mediate or 

influence the association between job satisfaction and burnout. Finally, studies should seek to use 

longitudinal or randomised-control research designs to explore this relationship over-time and 

improve the standard of research in this field.  

 

Conclusion 

Occupational burnout is significantly associated with low job satisfaction in healthcare 

professionals, and this relationship is consistent across professional discipline, settings, and 

countries. The EE subscale of burnout had the strongest association with low job satisfaction, and 

this appeared attenuated by the small positive association between PA and job satisfaction to render 

the overall association between job satisfaction and burnout more understated. Therefore, EE and 

PA represent key targets for intervention to improve the occupational health and wellbeing of 

healthcare professionals.  
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Abstract 

Objectives: This secondary analysis of a randomised controlled trial (UpLift) aimed to investigate 

whether Cognitive Behaviour Therapy (CBT) or Job Crafting (JC) interventions for occupational 

burnout could be prescribed in a personalised way, based on participant baseline characteristics and 

treatment responses.  

Methods: A supervised machine learning analysis (elastic net regularisation) was applied in inde-

pendent training samples from CBT (n = 100) and JC (n = 100) UpLift participants. For external 

cross-validation, each prediction model was applied to an independent validation sample (N = 97; 

CBT n = 42, JC n = 55) and personalised advantage index scores were calculated. To evaluate the 

prediction models, the model-predicted post-intervention burnout scores were compared to the ob-

served burnout scores across training and validation samples for each intervention.  

Results: The prediction models for CBT and JC shared five prognostic variables. These included: 

burnout subdomains disengagement and exhaustion, stress, satisfaction with the nature of the work, 

and satisfaction with the job role. Baseline turnover intentions predicted post-intervention burnout 

in the JC intervention. Baseline mental wellbeing and social support predicted post-intervention 

burnout in the CBT intervention. The optimal model-indicated intervention was CBT across all par-

ticipants in the validation sample. There was no evidence that some cases with specific features 

would respond better to JC. 

Conclusion: CBT appears most beneficial at targeting occupational burnout in healthcare profes-

sionals. There was little evidence for the need to develop a targeted prescription model to differen-

tially recommend CBT or JC in a personalised way. 

 

Keywords: Occupational Burnout; Cognitive Behavioural Therapy; CBT; Job Crafting; Healthcare 

Professionals; Precision Medicine; Machine Learning; Targeted Prescription; Personalized Treat-

ment Selection 
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Practitioner Points: 

• Occupational burnout is a prevalent and costly problem in healthcare.  

• A machine learning analysis was applied to develop a targeted prescription algorithm to 

match healthcare professionals to one of two interventions for occupational burnout (i.e., 

CBT or JC) in a personalised way; using knowledge of baseline participant characteristics 

and treatment responses. 

• Contrary to expectation, the results indicated that CBT would work better than JC for all 

participants, and there was little evidence that some participants would be better suited to 

JC. 

• Overall, CBT seemed to be the most effective treatment option for occupational burnout in 

healthcare professionals. 
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Introduction 

Occupational Burnout 

Occupational Burnout (hereafter referred to as ‘burnout’), termed the ‘cost of caring’ 

(Maslach, 1982), is a psychological syndrome of mental and physical exhaustion emerging in re-

sponse to chronic occupational stressors (Freudenberger, 1974). The most widely cited three-factor 

model characterises burnout as a profile of (1) emotional exhaustion (EE), (2) depersonalisation 

(DP) and (3) a diminished sense of personal accomplishment (PA; Maslach, 1982; Maslach & Jack-

son, 1981). According to Maslach et al. (2001), EE refers to the individual stress dimension of 

burnout and represents feeling emotionally overwhelmed, overextended, or emotionally/physically 

depleted by others and/or the job role, DP refers to the interpersonal context dimension and repre-

sents the development of negative, callous, or excessively detached attitudes towards people who 

receive one’s service and/or aspects of the job, and diminished PA refers to the self-evaluation di-

mension and represents a decline in feelings of competence, successful achievement, and productiv-

ity at work. Traditionally, burnout can be characterised by a profile of high EE and DP but low PA 

(Maslach et al., 1996).  

Alternatively, Demerouti et al. (2001) theorized a two-factor model of burnout, with dimen-

sions ranging from (1) vigour to exhaustion and (2) dedication to disengagement. Within this mod-

el, diminished PA develops as an independent by-product, rather than a discrete dimension, of 

burnout (Leiter, 1993). Accordingly, Demerouti et al. (2001) developed the Job-Demands Resource 

(JD-R) model, which posits that burnout manifests due to the simultaneous presence of high job 

demands yet low job resources (Bakker et al., 2005). In support of this model, Lee and Ashforth 

(1996) found that reduced resources and increased job demands (i.e., role ambiguity and conflict, 

work-related stress and increased work pressure) strongly correlated with EE and depersonalisa-

tion/disengagement. Alternative models have been proposed, including the Effort-Reward Imbal-

ance model (Siegrist, 1996), which suggests that burnout manifests when effort expenditure at work 

outweighs rewards received, and the Job Demand-Control-Support model (Karasek, 1997; Karasek 
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& Theorell, 1990), which posits that the additive experience of high demands, low control (i.e., skill 

discretion and decision authority), and low support at work results in burnout (Pisanti et al., 2016).  

The prevalence estimates of burnout vary across country and healthcare occupation (Adri-

aenssens et al., 2015; Rotenstein et al., 2018; Simionato & Simpson, 2018; Escudero-Escudero et 

al., 2020; Ghahramani et al., 2021). The lowest prevalence rate of burnout was reported by Woo et 

al. (2020) at 11.23% amongst nurses globally, whilst the highest rate of burnout was reported by 

Low et al. (2019) at 77.10% amongst healthcare professional working in radiology across Asia, Eu-

rope, and North America. Research also reports high levels of burnout amongst healthcare profes-

sionals during the COVID-19 pandemic (Hu et al., 2020; Prasad et al., 2021; Pappa et al., 2021; 

Jalili et al., 2021; Lasalvia et al., 2021). Amongst mental health professionals, 40%, 22%, and 19% 

are estimated to experience EE, DP, and diminished PA, respectively (O’Connor et al., 2018). This 

is not surprising given the increased exposure to intense emotional suffering, suicidal ideation, and 

narratives of traumatic life events in the context of increasing financial strain, threats to job stabil-

ity, and reduced staffing levels (Sjølie et al., 2017; Robertson et al., 2017; Sørgaard et al., 2007).  

Factors Associated with Burnout 

The Big Five personality dimensions (i.e., neuroticism, agreeableness, extraversion, consci-

entiousness, and openness; Costa & McCrae, 1992) have been associated with burnout amongst 

psychotherapists (Simionato et al., 2018). Positive associations have also been reported between 

burnout and other personality-related factors, including self-esteem, self-efficacy, and locus of con-

trol, and inverse associations have been reported between burnout and negative affectivity (Alarcon 

et al., 2009). Therefore, Brunborg (2008) argued that perhaps personality factors predispose indi-

viduals to perceive their work environments favourably or unfavourably, regardless of the objective 

nature of the work.  

Burnout has been associated with increased anxiety, depression, helplessness, hopelessness, 

powerlessness, and substance use (Ahola et al., 2005; Bianchi et al., 2014; Hakanen & Schaufeli, 
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2012; Schaufeli & Buunk, 2004; Peterson et al., 2008; Beschoner et al., 2019). Physiologically, 

burnout has been associated with sleep disturbance, fatigue, and elevated cortisol (Grossi et al., 

2003; Melamed et al., 1999; Söderström et al., 2004; Peterson et al., 2008), and cardiovascular dis-

ease, hypothalamic-pituitary-adrenal axis dysregulation, supressed immunity, headaches, and mus-

culoskeletal problems (Ahola et al., 2010; Melamed et al., 2006; Acker, 2010). Significantly, higher 

levels of burnout have predicted increased rates of physical health deterioration (Kim et al., 2011). 

Burnout also significantly impacts relationships with colleagues, friends, and family (Maslach et al., 

2001; Bakker et al., 2005).  

Burnout amongst healthcare professionals risks poorer patient outcomes (Delgadillo et al, 

2018), more negative attitudes towards patients (Holmqvist & Jeanneau, 2006), and poorer patient 

satisfaction (Garman et al., 2002). For healthcare organisations, burnout increases staff turnover, 

absenteeism, job withdrawal, and job dissatisfaction, and reduces commitment to the 

job/organisation and job performance (Leiter & Maslach, 2009; Schouteten, 2016; Schaufeli et al., 

2009; Borritz et al., 2006; Taris, 2006; Maslach & Leiter, 2016; Bakker & Heuven, 2006). Given 

the costly expense of recruiting and training new healthcare professional, it is not surprising that 

burnout is considered “economically wasteful” (Gilbody et al., 2006). 

Interventions for Burnout 

Given the aforementioned consequences, there are individual, organisational, and mor-

al/ethical obligations to invest resources into effective burnout interventions for healthcare profes-

sionals, particularly if healthcare organisations like the National Health Service (NHS) are to be 

sustained. There is currently no consensus about how interventions should target burnout (Ahola et 

al., 2017) or the specific burnout-alleviating techniques that offer the most benefit (Maricutoiu et 

al., 2016). Individual-focussed burnout interventions include mindfulness (Goodman & Schorling, 

2012; Xie et al., 2020), acceptance and commitment therapy techniques (Hayes et al., 2004; Puola-

kanahoa et al., 2020), psychosocial interventions targeting coping skills and attitudes (Ewers et al., 
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2002), cognitive behavioural therapy (van Dierendonck et al., 1998; Salyers et al., 2011; Lee et al., 

2016), and job crafting (Tims & Bakker, 2010; Lichtenthaler & Fischbach, 2019). Organisational-

focussed burnout interventions involve communication and social skills training for supervisors 

(van Dierendonck et al., 1998), task planning, leadership style and staff support training for manag-

ers (Scarnera et al., 2009), and the restriction of working hours (Goitein et al., 2005; Barrack et al., 

2006). Some systematic reviews and meta-analyses have demonstrated the efficacy of organisa-

tional-focussed burnout interventions (West et al., 2016; Busireddy et al., 2017; Panagioti et al., 

2017), whilst others have demonstrated the efficacy of individual emotion-focussed burnout inter-

ventions for reducing EE and DP and individual problem-focussed interventions for increasing PA 

(Shin et al., 2014, Lee et al., 2016; Dreison et al., 2018). However, research has only demonstrated 

small-to-medium effect size averages across burnout interventions (Dreison et al., 2018).  

As evidenced, burnout interventions are numerous. The results are mixed and insubstantial, 

and the focus, content, theoretical underpinnings, and underlying mechanisms of change through 

which reductions in burnout are achieved remain unclear (Ahola et al., 2017). Nevertheless, indi-

vidual-focussed interventions have been most widely studied and implemented in healthcare, of 

which the two most common are cognitive behavioural interventions and job crafting. 

What Works for Whom? 

Precision medicine can be defined as an individual receiving: 

“preventative and treatment interventions that are optimally matched to their characteris-

tics and needs…across diagnostic categories, and across the lifespan’ (National Institute of Mental 

Health, 2021). 

Rather than relying on clinical diagnoses or therapists’ intuition or subjective judgements to 

determine intervention suitability, mental health research has started focusing on data-driven mod-

els to match individuals to interventions predicted to be most effective for them (Cohen & DeRu-

beis, 2018; Kessler & Luedtke, 2021). This is particularly important because one intervention may 
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prove highly effective for one individual but not for another and better outcomes are evidenced 

when individuals receive their optimal intervention (Cohen et al., 2018; DeRubeis et al., 2014; Del-

gadillo & Gonzalez Salas Duhne, 2020a).  

Machine learning (ML) refers to a data mining process that enables the discovery of patterns 

in data, which a computer (i.e., machine) can learn and then apply to solve problems related to pre-

diction and classification (Hastie et al., 2009). A particular type of ML – supervised ML – can iden-

tify patterns of features (i.e., demographic/clinical/personality characteristics) that are associated 

with response to interventions. In the field of mental health, ML has matched patients to specific 

interventions in this personalised way (e.g., Cohen et al., 2020; van Bronswijk et al., 2021; Delga-

dillo et al., 2020a; Webb et al., 2020; Keefe et al., 2020). Applying ML algorithms to guide clinical 

decision-making has been shown to improve the effectiveness of psychotherapy by matching pa-

tients to the right treatment (Delgadillo et al., 2022) or by selecting treatment techniques that could 

help resolve problems for patients who are not responding well to treatment (Lutz et al., 2022). 

However, precision medicine and ML methods have not yet been applied in the field of occupation-

al health. 

UpLift Trial Overview 

The UpLift Trial was a randomised control trial (RCT) comparing the effectiveness of Cog-

nitive Behavioural Therapy (CBT) targeting burnout and a novel Job Crafting (JC) intervention tar-

geting burnout risk factors. Its focus was reducing burnout, as subjectively reported participating 

NHS healthcare professionals, or offer a preventative intervention. Further details of the UpLift trial 

are in the methods section.  

Rationale  

Burnout is widespread amongst healthcare professionals and has far-reaching consequences. 

There are multiple risk factors, suggesting that different people are at risk of burnout for different 

reasons and through different mechanisms. Current burnout interventions work reasonably well. 
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Potentially, these interventions could work better if the right treatment is offered to the right person, 

based on knowledge about burnout risk factors and treatment response. The field of precision men-

tal health demonstrates that personalised treatment matching using ML algorithms can improve the 

efficiency and effectiveness of psychological interventions (Chekroud et al., 2021; Delgadillo & 

Lutz, 2020). The proposal for the current research is to apply precision medicine principles to de-

velop personalised ways of matching healthcare professionals to burnout interventions, using out-

come measure data from the UpLift Trial. 

Aim and objectives 

This research aimed to optimally match healthcare professionals to UpLift interventions for 

burnout using ML algorithms. The specific objectives are: 

1. To identify participant baseline characteristics that are statistically, and significantly, as-

sociated with response to two burnout interventions: CBT or Job Crafting. 

2. To develop treatment-specific prediction models using identified predictors, and a per-

sonalised advantage index combining information from these prediction models, to 

match individuals to their optimal intervention. 

3. To test the predictive accuracy of the models in a statistically independent validation 

sample.  

 

Methods 

Design 

This was a secondary analysis of anonymised quantitative data collected during the UpLift 

Trial [https://doi.org/10.1186/ISRCTN18197153]; a multi-site RCT investigating the comparative 

effectiveness of two interventions for burnout (CBT vs. JC) in a large sample of healthcare profes-

sionals employed by the NHS in England.  
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Ethical Considerations and Governance 

 Ethical approval for the UpLift Trial and secondary analyses of UpLift datasets was granted 

by the NHS Health Research Authority and Health and Care Research Wales, 26/10/2020, REC ref-

erence: 20/EM/0236 (see Appendix A). All participants provided informed consent for their data to 

be used for research purposes.  

Ethical approval for this secondary analysis was provided by the University of Sheffield Re-

search Ethics Committee (see Appendix B). The University of Sheffield provided scientific approv-

al (see Appendix C) and confirmation of research governance sponsorship (see Appendix D). The 

proposed method for aggregating and analysing anonymised data was congruent with the NHS in-

formation governance policy and good practice guidelines. 

The UpLift Trial 

Funding 

The UpLift Trial was jointly funded by MindLife UK and Rotherham Doncaster and South 

Humber (RDaSH) NHS Foundation Trust.  

Inclusion/Exclusion Criteria 

Eligible participants were full-time or part-time healthcare professionals working in partici-

pating NHS Foundation Trusts (see Appendix E for the full list of all 20 participating NHS Founda-

tion Trusts). This included clinical and administrative staff with patient-facing roles. The exclusion 

criteria comprised of staff in non-patient-facing roles, not in active service at the time of recruitment 

(e.g., sickness absence, maternity leave, or suspension), employed on temporary contracts (e.g., 

bank/agency staff), not employed by participating NHS Foundation Trusts, accessing psychological 

therapy, and participating in other interventional studies focusing on burnout at the time of recruit-

ment.  

 

Recruitment, Procedure and Data Collection  
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UpLift participants were recruited via email promotion (through their NHS mailing list) and 

using electronic participant information sheets (see Appendix F) and consent forms (see Appendix 

G). Figure 1 shows the flow of participants in the UpLift Trial, whose data was used for the purpose 

of this secondary analysis. All study data were collected using electronic survey (Qualtrics soft-

ware). Eligible and consenting participants were emailed web-links and reminders prompting them 

to complete baseline (“week 0”), mid-intervention (“week 3”), post-intervention (“week 6”), and 

follow-up (week “30”) outcome measures relating to participant characteristics, burnout risk factors 

and burnout profiles. Data collection occurred between December 2020 and August 2021. A maxi-

mum of five email reminders were sent to participants. 
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Figure 1 

Consort Flow Diagram demonstrating the Flow of Participants through the UpLift Trial up until Post-intervention (“week 6”)  
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Interventions 

UpLift Trial participants were randomly allocated to either (1) CBT or (2) JC. Each inter-

vention was based on different underpinning theories, principles, and evidence base. Both interven-

tions were expected to induce changes in burnout and wellbeing. However, they were hypothesised 

to do so via different mechanisms, which is consistent with literature that points to multiple interre-

lated risk factors (Davis, 2020). Interventions were delivered using a blended care approach involv-

ing six “live” online webinars delivered by a facilitator for one-hour each week for six weeks and 

access to self-help information via the UpLift Trial website (https://uplifttrial.com/). The UpLift 

Trial website included interactive media such as videos, animations, and practical exercises that 

guided participants to apply and practice coping skills related to burnout covered by each of the six 

sessions from their respective intervention.  

The CBT intervention targeting burnout integrated concepts from CBT (Beck, 2011), the so-

cial-cognitive theory of stress (Lazarus & Folkman, 1984), and the flow state concept from positive 

psychology (Nakamura & Csikszentmihalyi, 2009). It was designed to help participants implement 

coping skills to manage unhelpful thoughts, feelings, and behaviours arising from high levels of 

stress and burnout. The weekly CBT sessions covered specific coping skills featured in previous 

controlled trials that have empirical support (Lee et al., 2016). These coping skills included individ-

ual formulation using the five areas model, controlled breathing, mindfulness and attention training, 

cognitive restructuring, problem solving, and the identification and modification of counter-

productive behaviours and ineffective coping strategies.  

The JC intervention targeting burnout risk factors integrated concepts from the job demands-

resources model (Demerouti et al., 2001), effort-reward imbalance model (Siegrist, 1996), and job 

crafting model (Tims et al., 2010). These theories have been used as conceptual frameworks to de-

velop coping skills that specifically target empirically supported burnout risk factors in mental 

health professionals (Davis, 2020). These coping skills were designed to mitigate organisational 
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stressors such as (1) an imbalance of rewards-effort and demands-resources, (2) relational stressors 

arising from professional, client, and family relationships, and (3) psychological stressors such as 

over-commitment. 

Secondary Data from the UpLift Trial 

Demographic Data 

Demographic information was collected at baseline (week “0”) before the interventions be-

gan. Data collected included: age; gender; ethnicity; occupation; years in service; occupational de-

partment (e.g., adult services, children’s services, mental health etc.); working hours (e.g., full-time, 

part-time); and number of days of sickness absence in the three months prior to the interventions 

(see Appendix H). Information relating to sickness absence was also collected at set intervals during 

the UpLift Trial and follow-up period. 

Measures and Procedure 

Outcome measures completed by participants at baseline were informed by the previous re-

search (Davis, 2020). Twelve baseline measures were completed altogether. The primary outcome 

measure of burnout (described below) was completed post-intervention (week “6”) and at follow-up 

(“week 30”). Table 1 illustrates the outcome measures completed by participants at the given time-

points with corresponding scoring, interpretations, and Cronbach-α values. This research focussed 

solely on identifying baseline predictors (“week 0” data) of post-intervention burnout (week “6” 

data). The analysis of follow-up data was outside of the scope of this research. 

Primary outcome measure. The Oldenburg Burnout Inventory (OLBI; Demerouti et al., 

2003) was used to assess whether interventions reduced burnout in participating healthcare profes-

sionals. The OLBI consists of 16 statements, split equally into two subscales measuring the two di-

mensions of burnout: (1) vigour to exhaustion and (2) dedication to disengagement (see Appendix 

I). Psychometric validation of the OLBI in 2599 adults across professional disciplines demonstrated 

robust convergent and discriminant validity (Halbesleben & Demerouti, 2005). 
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Baseline measures examined as potential outcome predictors. 

Job Satisfaction. The Jobs Satisfaction Survey (JSS; Spector, 1985; 1997) is a 36-item self-

report measure with nine facet scales to assess aspects of the job itself and attitudes towards the job. 

To reduce participant burden in the UpLift Trial, only the four ‘nature of the work’ items relating to 

the job tasks were used to measure participant intrinsic job satisfaction (see Appendix J). Other as-

pects of job satisfaction were captured elsewhere. The JSS has been validated across healthcare pro-

fessionals (Batura et al., 2016). It has evidenced “good” convergent (.61 to .80) and discriminant 

(.19 to .59) validity in comparison to the Job Descriptive Index (JDI; Smith et al., 1969) and sub-

scales (Spector, 1985; van Saane et al., 2003). The Job Discrepancy and Satisfaction Scale (JDSS; 

Nagy, 2002) has been validated in comparison to the JDI (Smith et al., 1969). It consists of eight 

questions capturing how satisfied individuals are with their role, including salary, promotion, and 

supervision (see Appendix K).  

Stress and Mental Wellbeing. The Mental Health Professionals Stress Scale (MHPSS; 

Cushway et al.,1996) is a 42-item self-report measure originally grouped into seven subscales. In 

accordance with Davis (2020), only 30 items were administered from five subscales relating to 

‘workload’, ‘client-related difficulties’, ‘organisation structure and processes’, ‘relationships and 

conflicts with other professionals’ and ‘lack of resources’ were used for this research (see Appendix 

L). Research supports the concurrent validity and discriminant validity of the MHPSS (Cushway et 

al., 1996). The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 2007) is a 

16-item self-report measure designed to assess mental wellbeing across the previous two weeks (see 

Appendix M). Psychometric evaluation of the WEMWBS has demonstrated validity, reliability and 

robustness as a measure of wellbeing in adults, with “good” test-retest reliability (.81; Tennant et 

al., 2007).  

Turnover Intentions. Turnover intentions are defined as the probability that an employee 

will leave their job (Simon et al., 2010). One statement from the Job Diagnostic Survey (JDS; 
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Hackman & Oldham, 1975) was used to assess turnover intentions (see Appendix N); “I frequently 

think about quitting my job”. The JDS demonstrates “low-to-moderate” test-retest reliability and 

“moderate-to-good” discriminant validity (Taber & Taylor, 1990).  

Job Autonomy. The Job Diagnostic Survey: Autonomy Subscale (JDSAS; Hackman & 

Oldham, 1974) consists of four statements pertaining to subjective levels of job autonomy (see Ap-

pendix O). This subscale has been validated by Adebayo and Ezeanya (2011); demonstrating that 

lower levels of autonomy are related to increased burnout amongst psychiatrists.  

Self-efficacy. General Self-Efficacy Scale (GSES; Schwarzer & Jarusalem, 1995) is a 10-

item self-report measure used to identify an individual’s subjective levels of self-efficacy and be-

liefs about their ability to cope with challenges (see Appendix P). Psychometric evaluation has 

demonstrated “good” convergent and discriminant validity of the GSES (Schwarzer et al., 1997). 

Work-family Conflict. The Work-Family Conflict Scale (WFCS; Netemeyer et al., 1996) is 

a five-item self-report measure designed to capture conflict between work roles and familial respon-

sibilities (see Appendix Q). Construct and predictive validity of this measure has been supported 

through psychometric validation (Boyar et al., 2006).  

Overcommitment. The Overcommitment Subscale (OCI; Siegrist et al., 2014) of the Effort-

Reward Imbalance (ERI) questionnaire has six-items that capture the ability to separate professional 

roles from personal life (see Appendix R). Studies have supported the factorial validity (Rantanen et 

al., 2013), test-retest reliability (Shimazu & de Jonge, 2009), and discriminant validity (Leineweber 

et al., 2010) of the ERI questionnaire.  

Social Support. The Social Support Scale (SSS; House et al., 1978) is a six-item self-report 

questionnaire designed to capture the level of work-related social support received by an individual 

from colleagues, supervisors, spouses/partners, and friends/family (see Appendix S). For this re-

search, only the ‘supervisor’ and ‘other people at work’ items were administered (Davis, 2020). 
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Higher scores indicate higher levels of perceived social support. Psychometric evaluation demon-

strates discriminant validity and reliability of the SSS (Deeter-Schmelz & Ramsey, 1977; Jenkins & 

Elliot, 2004) 

Personality. The Big Five Inventory-10 (BFI-10; Rammstedt et al., 2007) consists of 10 

statements, derived from the 44-item measure of personality, capturing: (1) extraversion, (2) agree-

ableness, (3) conscientiousness, (4) neuroticism, and (5) openness (see Appendix T). This measure 

has been deemed suitable where time is a significant limiting factor and investigations of personali-

ty are not the main focus of the study (Rammstedt et al., 2007). The BFI-10 demonstrates “satisfac-

tory” test-retest reliability, convergent validity, and discriminant validity (Rammstedt et al., 2007). 
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Table 1 

Measures Completed at Baseline (“week 0”) and Post-intervention (“week 6”) with Corresponding Scoring, Interpretations, and Cronbach-α values 

Measure 
              Subscales 

Item Scoring 
Range Min Max Scoring Interpretation Cronbach-α 

OLBI      
Disengagement 1-4 8 32 higher scores = greater disengagement .80† 
Exhaustion 1-4 8 32 higher scores = greater exhaustion .76† 

WEMWBS¶ 1-5 14 70 higher scores = greater positive mental wellbeing 0.89 - 
0.91‡ 

JDS 1-7 1 7 higher scores = greater intention to quit 
- 

(0.16 -
0.91) 

BFI-10¶      
Extraversion 1-5 2 10 higher scores = greater extraversion .64† 
Agreeableness 1-5 3 15 higher scores = greater agreeableness .41† 
Conscientiousness 1-5 2 10 higher scores = greater conscientiousness .42† 
Neuroticism 1-5 2 10 higher scores = greater neuroticism .55† 
Openness 1-5 2 10 higher scores = greater openness .23† 

MHPSS      
Workload 0-3 0 18 higher scores = greater workload pressure .83† 
Client-related Difficulties 0-3 0 18 higher scores = greater client-related difficulties .73† 
Organisational Structures/Processes 0-3 0 18 higher scores = greater pressures with organisation structures and processes .84† 
Relationships/Conflicts with Other Profes-
sionals 0-3 0 18 higher scores = greater pressures with relationships and conflicts with other 

professionals .79† 

Lack of Resources 0-3 0 18 higher scores = greater pressures with lack of resources .68† 
GSES 1-4 10 40 higher scores = greater perceived general self-efficacy .89† 
WFCS 1-7 5 35 higher scores = greater levels of conflict .93† 
JDSAS 1-7 4 28 higher scores = greater perceived level of job autonomy .78† 
JDSS¶ 1-4 8 32 higher scores = greater satisfaction with role .77† 
JSS 1-6 4 24 higher scores = greater job satisfaction .68 - .77§ 
OCI 1-4 6 24 higher scores = greater overcommitment to work .85† 
SSS 0-3 0 18 higher scores = greater social support .89† 
 

Note.  Oldenburg Burnout Inventory (OLBI; Demerouti et al., 2003); Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 2007); Job Diagnostic Survey (JDS; Hackman et al., 1975); Big Five (Person-

ality) Inventory-10 (BFI; Rammstedt & John, 2007); Mental Health Professionals Stress Scale (MHPSS; Cushway et al., 1996); General Self-Efficacy Scale (GSES; Schwarzer et al., 1995); Work-Family Conflict Scale (WFCS; 
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Netemeyer et al., 1996); Job Diagnostic Survey: Autonomy Subscale (JDSAS; Hackman et al., 1974); Job Discrepancy and Satisfaction Scale (JDSS; Nagy, 2002); Job Satisfaction Survey (JSS; Spector, 1985; 1997); Over-

commitment Subscale (OCI; Siegrist & Montano, 2014); Social Support Scale (SSS; House & Wells, 1978). 

† Cronbach-α taken from Davis (2020); ‡ Cronbach-α taken from Tennant et al., (2007); § Cronbach-α taken from Spector (1997) and Fields (2002); - No Cronbach-α for the single JDS item, however the Cronbach-α for the full 

JDS is given underneath in brackets (taken from Taber et al., 1990; Jansen et al., 1996; Adebayo & Ezeanya, 2010; Cai et al., 2011; Charalambous et al., 2013); ¶ Administered at Baseline only 
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Data Pre-processing 

Sample Size Estimation 

A previous study collecting the same measures as the UpLift Trial recruited 287 mental 

health professionals (Davis, 2020). Davis (2020) demonstrated that baseline participant characteris-

tics predicted burnout severity with an R² of > .38, which is equivalent to a large effect size of f² = 

.61. As observed by Davis (2020), not all baseline parameters retain prognostic/prescriptive value. 

Therefore, although 12 baseline measures were included in the UpLift Trial, it was not expected 

that all 12 would be retained in each prediction model following initial variable selection. Entering 

the parameters from Davis (2020) and expecting that approximately two-thirds of predictors would 

be retained in each prediction model (i.e., nine predictors), a sample size calculation equation for 

the development of two multivariable prediction models using ML was followed (Riley et al., 

2019). This used internal cross-validation loops and allowed for up to 10% prediction shrinkage, 

which is highly conservative (Riley et al., 2019). The results yielded a minimum sample size esti-

mate of 118 participants with available baseline and outcomes data would be required per interven-

tion group (i.e., Total training sample N = 236; CBT n = 118; JC n = 118) to accomplish the objec-

tives of this secondary analysis.  

Research in the field of ML recommends that the accuracy of prediction models be tested in 

an independent validation sample, that has not been used to train the prediction models. Such a val-

idation design would require an additional 118 participants (i.e., Total N = 352; training sample n = 

236; validation sample n = 118).   

Sample Selection Process and Sample Characteristics 

Data were only eligible for inclusion from participants who attended at least one interven-

tion session and who completed all baseline measures. In accordance with Fig 1, data from 297 Up-

Lift participants were available for this secondary analysis (i.e., JC n = 155; CBT n = 142). Table 2 
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summarises sample characteristics and the results of baseline outcome measures for the total sample 

and for each respective intervention.
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Table 2  

Sample Characteristics and Baseline Measures in the Total Sample and Each Intervention Groups 

Characteristics Total Sample 
(N = 297) 

CBT 
(n = 142) 

JC 
(n = 155) 

Age† 41.20 (10.74) 40.82 (10.65) 41.54 (10.83) 
Gender 

Female‡ 269 (90.57%) 127 (89.44%) 142 (91.61%) 
Male‡ 27 (9.09%) 15 (10.56%) 12 (7.74%) 
Prefer not to Say‡ 1 (0.34%) - 1 (0.65%) 

Ethnicity 
White British‡ 247 (83.16%) 119 (83.80%) 128 (82.58%) 
White European‡ 11 (3.70%) 6 (4.23%) 5 (3.23%) 
Asian/British Asian – South Asia‡ 9 (3.03%) 5 (3.52%) 4 (2.58%) 
White Other‡ 9 (3.03%) 3 (2.11%) 6 (3.87%) 
Asian/Asian British – East African, Punjabi, Tamil, Other‡ 4 (1.35%) 2 (1.41%) 2 (1.29%) 
Mixed – Other‡ 4 (1.35%) 2 (1.41%) 2 (1.29%) 
Black/Black British African‡ 3 (1.01%) 1 (0.70%) 2 (1.29%) 
Black/Black British – Caribbean‡ 2 (0.67%) 1 (0.70%) 1 (0.65%) 
Mixed – White/Asian‡ 2 (0.67%) 1 (0.70%) 1 (0.65%) 
Black British‡ 1 (0.34%) 1 (0.70%) - 
Black/Black British – Other‡ 1 (0.34%) - 1 (0.65%) 
Chinese‡ 1 (0.34%) 1 (0.70%) - 
Vietnamese‡ 1 (0.34%) - 1 (0.65%) 
Did Not Specify‡ 2 (0.67%) - 2 (1.29%) 

Occupation 
Nurse‡ 57 (19.19%) 25 (17.61%) 32 (20.65%) 
Psychologist, Psychotherapist or Other Psychological Therapist‡ 53 (17.85%) 28 (19.72%) 25 (16.13%) 
Occupational Therapist/Assistant‡ 26 (8.75%) 10 (7.04%) 16 (10.32%) 
Team/Clinical Lead or Team/Ward Manager‡ 17 (5.72%) 5 (3.52%) 12 (7.74%) 
Other Medical Professional‡ 15 (5.05%) 10 (7.04%) 5 (3.23%) 
Mental Health Practitioner‡ 15 (5.05%) 10 (7.04%) 5 (3.23%) 
Community Psychiatric Nurse‡ 14 (4.71%) 8 (5.63%) 6 (3.87%) 
Physiotherapist‡ 13 (4.38%) 8 (5.63%) 5 (3.23%) 
Speech & Language Therapist/Assistant‡ 11 (3.70%) 6 (4.23%) 5 (3.23%) 
Assistant Psychologist‡ 8 (2.69%) 4 (2.82%) 4 (2.58%) 
Consultant Psychiatrist‡ 8 (2.69%) 1 (0.70%) 7 (4.52%) 
Nursing/Healthcare Assistant or Support Worker‡ 7 (2.36%) 3 (2.11%) 4 (2.58%) 
Care Co-ordinator‡ 6 (2.02%) 3 (2.11%) 3 (1.94%) 
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Paramedic‡ 5 (1.68%) 2 (1.14%) 3 (1.94%) 
Social Worker‡ 5 (1.68%) 4 (2.82%) 1 (0.65%) 
Health Advisor‡ 4 (1.35%) 1 (0.70%) 3 (1.94%) 
Pharmacy Technician‡ 4 (1.35%) 3 (2.11%) 1 (0.65%) 
Psychological Therapies Trainee‡ 4 (1.35%) 1 (0.70%) 3 (1.94%) 
Administrator‡ 3 (1.01%) 1 (0.70%) 2 (1.29%) 
Doctor or Physician‡ 2 (0.67%) 2 (1.14%) - 
Education/Employment Professional‡ 2 (0.67%) 1 (0.70%) 1 (0.65%) 
Not Stated‡ 18 (6.06%) 6 (4.23%) 12 (7.74%) 

OLBI 
Total OLBI† 37.89 (6.30) 37.51 (6.68) 38.25 (5.94) 
Disengagement† 20.78 (3.69) 20.67 (3.88) 20.88 (3.52) 
Exhaustion† 17.11 (3.53) 16.84 (3.65) 17.36 (3.41) 

WEMWBS† 43.10 (7.53) 42.92 (7.88) 43.26 (7.22) 
JDS† 3.91 (2.04) 3.94 (2.16) 3.88 (1.94) 
BFI-10 

Extraversion† 6.43 (2.12) 6.21 (2.02) 6.63 (2.20) 
Agreeableness† 7.39 (1.70) 7.38 (1.78) 7.40 (1.62) 
Conscientiousness† 8.49 (1.62) 8.42 (1.66) 8.56 (1.58) 
Neuroticism† 6.37 (2.02) 6.63 (2.02) 6.13 (2.00) 
Openness† 6.97 (1.87) 7.01 (1.93) 6.94 (1.81) 

MHPSS† 43.79 (15.10) 43.44 (16.09) 44.11 (14.18) 
GSES† 27.93 (4.52) 27.48 (4.40) 28.34 (4.60) 
WFCS† 21.30 (7.55) 21.03 (7.55) 21.55 (7.55) 
JDSAS† 20.30 (4.83) 20.27 (5.01) 20.32 (4.68) 
JDSS† 19.75 (4.49) 19.56 (4.45) 19.92 (4.53) 
JSS† 18.69 (3.86) 18.32 (4.07) 19.03 (3.63) 
OCI† 16.21 (3.49) 16.49 (3.68) 15.96 (3.30) 
SSS† 12.36 (3.91) 12.16 (4.05) 12.54 (3.79) 
Note. Cognitive Behaviour Therapy (CBT); Job Crafting (JC); Oldenburg Burnout Inventory (OLBI; Demerouti et al., 2003); Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 2007); Job Diagnos-

tic Survey (JDS; Hackman et al., 1975); Big Five (Personality) Inventory-10 (BFI; Rammstedt et al., 2007); Mental Health Professionals Stress Scale (MHPSS; Cushway et al., 1996); General Self-Efficacy Scale (GSES; 

Schwarzer et al., 1995); Work-Family Conflict Scale (WFCS; Netemeyer et al., 1996); Job Diagnostic Survey: Autonomy Subscale (JDSAS; Hackman et al., 1974); Job Discrepancy and Satisfaction Scale (JDSS; Nagy, 2002); 

Job Satisfaction Survey (JSS; Spector, 1985; 1997); Overcommitment Subscale (OCI; Siegrist et al., 2014); Social Support Scale (SSS; House et al., 1978).  

† Mean and Standard Deviation; ‡ Number and Percentage
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Partitioning of Data into Training and Validation Samples 

Using an online random number generator, the dataset (N = 297) was partitioned into two 

independent samples – a training sample and a validation sample. The training sample contained 

data from 200 participants (i.e., JC n = 100 (64.52%); CBT n = 100 (70.42%)). The validation sam-

ple contained data from 97 participants (i.e., JC n = 55 (35.48%); CBT n = 42 (29.58%)).  

Missing Data  

 Multiple imputation (Rubin, 2004; Schunk, 2008) was conducted separately across the train-

ing and validation samples to account for missing data in predictor variables (i.e., baseline data) and 

dependent variable (i.e., post-intervention OLBI scores).  

 

Data Analysis Methodology 

Developing the Machine Learning Models 

Prediction models were independently developed for CBT and JC cases in the training sam-

ple. Elastic Net Regularization (ENR) is a supervised ML approach that performs variable selection 

(i.e., identifying participant characteristics that are reliably associated with the outcome of interest) 

and weight setting (i.e., adding more or less “weight” to variables that have stronger or weaker pre-

dictive value, respectively), to develop one prediction model per intervention. ENR was applied to 

identify prognostic and prescriptive variables for each intervention, with post-intervention OLBI 

scores as the dependent variable. Prognostic variables refer to variables that generally predict out-

comes in both treatments. Prescriptive variables are treatment-specific (i.e., they predict outcomes 

for one intervention but not the other). The ENR analysis is a form of penalized regression, combin-

ing the Ridge regression penalization (also termed L2 regularization), which penalizes regression 

coefficients without excluding predictors, and the Least Absolute Shrinkage and Selection Operator 

(LASSO) penalisation (also termed L1 regularization), which selects the most parsimonious model 

of predictors by shrinking coefficients that have no predictive value to zero. Together, Ridge and 
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LASSO constrain coefficients among collinear variables in order to minimize model overfitting and 

enhance the prediction accuracy and generalizability of the model (Zou & Hastie, 2005). 

The predictors entered into these models were all available baseline measures. To select an 

optimal set of predictor variables using ENR, several candidate models were tested using 10-fold 

cross-validation (Rodriguez et al., 2009). The selected models were within one standard deviation 

of the best fitting model (one standard error rule), in order to choose models that would be most 

likely to generalize to new samples and which include a parsimonious set of predictors. This inter-

nal (i.e., within the training sample) cross-validation procedure enables the selection of predictors in 

a way that is not overly influenced by extreme outliers, therefore improving model generalizability 

(Breckler, 1990; MacCallum et al., 1992). Separate ENR models were developed in the training 

sample for each intervention group. An independent validation sample, comprising of cases from 

both interventions, was used as an external cross-validation sample (as per objective 3). The meth-

odology followed the exact methodology used by Delgadillo et al. (2020a), for reference. 

Developing a Personalised Advantage Index  

 Using the intervention-specific ENR equations developed in the training sample, a personal-

ized advantage index (PAI; DeRubeis et al., 2014) was computed. This computes the difference be-

tween ENR model-predicted OLBI scores from each intervention (i.e., predicted score for CBT - 

predicted score for JC) for each participant. A positive PAI score indicated that participants were 

more likely to benefit from JC, whilst a negative PAI score indicated that participants were more 

likely to benefit from CBT. For example, a PAI of -0.82 suggests that if a participant’s model-

predicted post-intervention OLBI score for the JC intervention was 40.47, the model-predicted post-

intervention OLBI score for the CBT intervention would be 0.82 less, resulting in a score of 39.65 

(with lower scores indicating less burnout). 

During the next stage of the analysis, it was assumed that participants could then be classi-

fied into subgroups according to the PAI cut-off scores of one standard deviation above/below the 
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mean PAI. These subgroups were expected to be (1) participants for whom an “optimal” treatment 

was not strongly indicated (i.e., a PAI score close to the mean – indicating that the participant 

would respond equally to either intervention), or (2) participants for whom one of the two interven-

tions (i.e., CBT or JC) was indicated as the “optimal” treatment (i.e., a PAI score further from the 

mean – indicated the intervention that is mostly likely to lead to lower burnout for that individual). 

This PAI classification method was expected to help match healthcare professionals to their optimal 

treatment option.  

External Cross-validation in the Validation Sample 

 The performance and clinical utility of the ENR models and targeted prescription algorithm 

were evaluated in two steps. Firstly, each intervention-specific ENR model was applied in the ex-

ternal validation sample (N = 97) to produce a model-predicted post-intervention OLBI score. The 

predictive accuracy of each ENR model was evaluated by examining the absolute agreement be-

tween the predicted and the observed post-intervention OLBI scores, using the R-square as a per-

formance metric. Secondly, the targeted prescription algorithm (which combined information from 

both ENR models) was applied to all cases in the external validation sample. This meant that, based 

on each participant’s baseline characteristics, the algorithm could make a prediction about their op-

timal intervention The distribution of PAI scores was examined using a histogram, to understand if 

and how participants would be expected to benefit more from CBT or JC.  

 

Results 

General Effectiveness of Interventions for Burnout 

 An independent samples t-test revealed that post-intervention burnout (OLBI) scores were 

not significantly different between JC (M = 41.05, SD = 4.81) and CBT (M = 41.06, SD = 4.82, 

t(274) = -0.02, p = .998).  Further details and statistical analyses for the primary outcome are found 
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in the main report for the UpLift Trial (Delgadillo et al., currently in preparation) and are outside of 

the scope of this secondary analysis. 

Development and Performance of ENR Models in the Training Sample 

 Table 3 presents the variables and regularized coefficients selected into the most parsimoni-

ous prediction models for JC and CBT, in the training sample. Beta-coefficients (β-coefficients) 

shrunk to exactly .000 indicated variables that did not have predictive value. Five common prognos-

tic variables featured in both ENR models. These were baseline OLBI disengagement, OLBI ex-

haustion, MHPSS, JDSS, and JSS scores. Baseline JDS was a better predictor of post-intervention 

OLBI scores in the JC intervention. Baseline WEMWBS and SSS scores were better predictors of 

post-intervention OLBI scores in the CBT intervention. The relative magnitude of regularized β-

coefficients indicated the importance of each baseline variable for prediction accuracy. Baseline 

JSS was the most important predictor for the JC intervention, whilst baseline OLBI exhaustion was 

the most important predictor for the CBT intervention. Overall, both ENR models showed good 

prediction accuracy within the training sample, explaining approximately 61% of variability (R² = 

.61) in post-intervention burnout (OLBI).  
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Table 3 

Elastic Net Regularization (ENR) Prediction Models for Post-Intervention Burnout (Total OLBI) 

Scores according to Intervention (CBT vs. JC) 

Independent Variables at 
Baseline 

JC Training Sample  
(N = 100) 
R² = .61 

CBT Training Sample  
(N = 100) 
R² = .61 

Beta 
(β) Standard Error (SE) Beta 

(β) Standard Error (SE) 

Age .000 .000 .000 .005 
Working Hours .000 .000 .000 .004 
OLBI Disengagement † .183 .063 .142 .059 
OLBI Exhaustion † .050 .060 .165 .066 
WEMWBS .000 .010 .030 .047 
JDS‡ -.019 .049 .000 .033 
BFI Extraversion .000 .001 .000 .003 
BFI Agreeableness .000 .003 .000 .003 
BFI Conscientiousness .000 .001 .000 .001 
BFI Neuroticism .000 .000 .000 .001 
BFI Openness .000 .001 .000 .011 
MHPSS † -.167 .074 -.126 .067 
GSES .000 .005 .000 .000 
WFCS .000 .000 .000 .005 
JDSAS .000 .032 .000 .030 
JDSS † .118 .064 .106 .068 
JSS † .213 .063 .142 .067 
OCI .000 .003 .000 .009 
SSS§ .000 .029 .092 .050 
Gender .000 .001 .000 .006 
Note. Oldenburg Burnout Inventory (OLBI; Demerouti et al., 2003); Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS; Tennant et al., 

2007); Job Diagnostic Survey (JDS; Hackman et al., 1975); Big Five (Personality) Inventory-10 (BFI; Rammstedt et al., 2007); Mental Health Profes-

sionals Stress Scale (MHPSS; Cushway et al., 1996); General Self-Efficacy Scale (GSES; Schwarzer et al., 1995); Work-Family Conflict Scale 

(WFCS; Netemeyer et al., 1996); Job Diagnostic Survey: Autonomy Subscale (JDSAS; Hackman et al., 1974); Job Discrepancy and Satisfaction 

Scale (JDSS; Nagy, 2002); Job Satisfaction Survey (JSS; Spector, 1985; 1997); Overcommitment Subscale (OCI; Siegrist et al., 2014); Social Sup-

port Scale (SSS; House et al., 1978).  

 † Prognostic variables common to JC and CBT; ‡ Prescriptive variables for JC only; § Prescriptive variables for CBT only 
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Evaluation of ENR Models and Personalized Advantage Index 

Evaluation of ENR Models 

Job Crafting. Figure 2 and Figure 3 demonstrate the calibration of the ENR model-

predicted post-intervention OLBI scores compared to the observed post-intervention OLBI scores 

for the JC intervention. Figure 2 examines the performance of the JC ENR model in the training 

sample, whilst Figure 3 examines the performance of the JC ENR model in the validation sample. 

These plots show that prediction accuracy was high in both the training (R² = .61) and validation (R² 

= .61) samples, respectively.  

 

Figure 2 

 Scatter Plot demonstrating the Calibration of the ENR Model for the Job Crafting Intervention, in 

the Training Sample. 

Note. (–) Solid diagonal line represents the inclination of the slope for the ENR model-predicted post-intervention OLBI scores; (--) Dotted 

diagonal line represents the inclination of the slope for what would indicate “perfect” predictive accuracy in which predicted and observed post-

intervention OLBI scores would be equal (e.g., R² = 1.00); the R² demonstrates the predictive accuracy of the JC ENR model in the training sample 

(i.e., the calibration between predicted and observed post-intervention OLBI scores).  
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Figure 3 

Scatter Plot demonstrating the Calibration of the ENR Model for the Job Crafting Intervention, in 

the  Validation Sample. 

 

Note. (–)Solid diagonal line represents the inclination of the slope for the ENR model-predicted post-intervention OLBI scores; (--) Dotted diag-

onal line represents the inclination of the slope for what would indicate “perfect” predictive accuracy in which predicted and observed post-

intervention OLBI scores would be equal (e.g., R² = 1.00); the R² demonstrates the predictive accuracy of the JC ENR model in the validation sample 

(i.e., the calibration between predicted and observed post-intervention OLBI scores).  

 

CBT. Figure 4 and Figure 5 demonstrate the calibration of the ENR model-predicted post-

intervention OLBI scores compared to the observed post-intervention OLBI scores for the CBT in-

tervention. Figure 4 examines the performance of the CBT ENR model in the training sample, 

whilst Figure 5 examines the performance of the CBT ENR model in the validation sample. These 

plots show that prediction accuracy was high in the training sample (R² = .57) but lower (i.e., less 

accurate) in the validation sample (R² = .43).  
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Figure 4 

 Scatter Plot demonstrating the Calibration of the ENR Model for the Cognitive Behaviour Therapy 

Intervention, in the Training Sample. 

 

Note. (–) Solid diagonal line represents the inclination of the slope for the ENR model-predicted post-intervention OLBI scores; (--) Dotted 

diagonal line represents the inclination of the slope for what would indicate “perfect” predictive accuracy in which predicted and observed post-

intervention OLBI scores would be equal (e.g., R² = 1.00); the R² demonstrates the predictive accuracy of the CBT ENR model in the training sample 

(i.e., the calibration between predicted and observed post-intervention OLBI scores).  

 

The inclination of the slope (solid diagonal line) for the predicted OLBI scores across all 

calibration plots do not perfectly align with the dotted diagonal reference line (which would indicate 

a perfect correlation), but it follows a similar trend. Visually, this shows that predicted scores are 

correlated with observed (actual) scores, but they are not perfectly matched. 
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Figure 5 

 Scatter Plot demonstrating the Calibration of the ENR Model for the Cognitive Behaviour Therapy 

Intervention, in the Validation Sample. 

 

Note. (–) Solid diagonal line represents the inclination of the slope for the ENR model-predicted post-intervention OLBI scores; (--) Dotted 

diagonal line represents the inclination of the slope for what would indicate “perfect” predictive accuracy in which predicted and observed post-

intervention OLBI scores would be equal (e.g., R² = 1.00); the R² demonstrates the predictive accuracy of the CBT ENR model in the validation sam-

ple (i.e., the calibration between predicted and observed post-intervention OLBI scores).  

 

Evaluation of PAI Model 

The PAI scores ranged from -0.45 to -1.22 (M = -0.87, SD = 0.14). PAI scores demonstrated 

that all participants in the validation sample were predicted to benefit more from CBT (see Figure 

6). Figure 6 clearly indicates that there is no evidence that some participants might benefit more 

from JC, while others might benefit more from CBT (i.e., treatment response heterogeneity). In-

stead, the PAI model indicates that CBT is the preferred intervention for all participants in the vali-

dation sample. 
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Figure 6 

 Histogram demonstrating the Distribution of Personalized Advantage Index (PAI) scores in the 

Validation Sample according to the Expected Prognosis. 

 

Note.  Cognitive Behaviour Therapy (CBT); Job Crafting (JC); (–)Solid red horizontal reference line represents the centre of a normal distribu-

tion (i.e., the mean of 0.00); (--) Dotted bell-shaped curve represents a normal distribution centred around the mean (i.e., 0.00) and demonstrates the 

expected “hypothetical” distribution of PAI scores where some participants would benefit more from CBT to the left of the red reference line (i.e., 

the mean of 0.00) and some participants would benefit more from JC to the right of the red reference line (i.e., the mean of 0.00).  

 

 

Post Hoc Sample Size Estimation 

 Only seven predictors were retained in the ENR prediction models, instead of the estimated 

nine predictors. Therefore, a post hoc sample size calculation was computed using the calculation 

from Riley et al. (2019) and parameters from Davis (2020; see Table 4).  
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Table 4 

Comparison of A Priori and Post Hoc Sample Size Calculations 

Parameter A Priori Value Post Hoc Value 
N†  287 287 
Predictor Parameters† 12 12 
R-squared† 0.38 0.38 
Adjusted R-squared 0.35 0.35 
Number of Retained Parameters 9‡ 7§ 
Required Sample Size Per Group 118 92 
Required Total Sample Size 354 276 
Note. † Parameter estimates from Davis (2020); ‡ Number of estimated parameters retained a priori; § Number of observed parameters retained. 

 

Discussion 

Main Findings 

 This secondary analysis of the UpLift Trial aimed to investigate whether healthcare profes-

sionals show treatment response heterogeneity in the context of two interventions for burnout; CBT 

or JC. Preliminary analyses indicated no significant mean differences between post-intervention 

burnout scores comparing CBT vs. JC. Such a result using comparison of group means could be 

argued to “mask” treatment response heterogeneity. A ML analysis, on the other hand, could help to 

identify subgroups of patients who might benefit more from one intervention over another (Cohen 

et al., 2018; Kessler et al., 2021). Using ENR, two treatment-specific prediction models were devel-

oped using pre-intervention participant characteristics and post-intervention burnout scores. Ac-

cording to these models, the direction of the effects for the CBT intervention was as follows: expe-

riencing elevated exhaustion and disengagement, less stress, greater satisfaction with the nature of 

the work and satisfaction with the job role, greater levels of mental wellbeing, and greater levels of 

social support predicted lower post-intervention burnout. For the JC intervention, the direction of 

effects was as follows: experiencing elevated exhaustion and disengagement, less stress, greater sat-

isfaction with the nature of the work and satisfaction with the job role, and lower turnover interven-

tions predicted lower post-intervention burnout. The strongest predictor of post-intervention burn-

out for CBT was baseline exhaustion, whilst the strongest predictor of post-intervention burnout for 
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JC was baseline satisfaction with the nature of the work. As expected, both ENR models performed 

well in the training sample, and they generalized well to an external validation sample. However, 

there was some modest loss of predictive accuracy in the CBT model; indicating that predicting 

CBT outcomes may be more difficult to achieve with these variables. 

 The external cross-validation of the PAI model combining predictors from both ENR mod-

els demonstrated that, although variability in participants predicted post-intervention burnout 

(OLBI) scores existed, CBT was predicted to be the “optimal” intervention for all participants de-

spite some participants having received the JC intervention. This pattern of results supports CBT as 

the preferred intervention for burnout amongst healthcare professionals, regardless of baseline 

burnout profile and risk characteristics. 

Clinical and Theoretical Implications   

These results are important given the prevalence, and the individual, ethical/moral, and or-

ganisational ramifications of burnout in healthcare (De Hert, 2020). Economically, delivering CBT 

for burnout would be highly cost-effective for healthcare organisations because resources would not 

be wasted on delivering suboptimal interventions predicted to be less effective at reducing burnout 

(i.e., JC). Online interventions offer increased accessibility and adaptability to meet the needs of 

healthcare professionals (Hedman et al., 2011; Barret & Stewart, 2021; Pospos et al., 2018), which 

is particularly important for healthcare professionals who are ward-based and who work shifts. Giv-

en the online nature of the UpLift interventions, fewer resources would be required to deliver CBT 

for burnout to a potentially large-scale audience. These may be key drivers in an already under-

resourced and under-staffed NHS (The King’s Fund, 2022; Health and Social Care Committee, 

2021). 

Given that the UpLift Trial was delivered during the COVID-19 pandemic, the results of 

this secondary analysis should be considered in the context of COVID-19. The strongest predictor 

in the CBT ENR model was elevated baseline exhaustion, the second strongest predictor in the CBT 
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and JC ENR models was elevated baseline disengagement. These results could be unique to experi-

ences of burnout during a global pandemic, in which frontline healthcare professionals experienced 

unprecedented challenges; including rapid changes in work patterns and job roles, insufficient re-

sources, exposure to infection and isolation from family/friends, resulting in increased anxiety, de-

pression and burnout (Wilson, 2020). Therefore, these results may continue to have clinical utility, 

whilst COVID-19 remains prevalent and for future pandemics. However, in the absence of the addi-

tional pressures resulting from the impact of COVID-19, it is not inconceivable that a different pat-

tern of results may have emerged.  

Overall, the results of this research do not support the use of personalised treatment match-

ing in the field of precision mental health, specifically when applied to interventions for burnout. 

Much rather, these results contradict the evidence-base which has thus far demonstrated a pattern of 

treatment response heterogeneity (i.e., different interventions are predicted to be “optimal” or 

“suboptimal”) depending on participant baseline characteristics (Cohen et al., 2020; Delgadillo et 

al., 2020a; Webb et al., 2020; Keefe et al., 2020; Schwartz et al., 2020). This means that, as of yet, 

there remains a reliance on intuition-based subjective judgements to determine intervention suitabil-

ity in occupational health.  

Perhaps, this discrepancy in research findings regarding the utility of personalised treatment 

matching are consequential to the type of interventions compared (e.g., previous research has com-

pared two manualised evidence-based interventions), the target of intervention (e.g., previous re-

search has focused on symptoms of mental health diagnoses), the outcome measures used (e.g., oc-

cupational health- vs. mental health-related outcome measures), and the length of intervention (Co-

hen et al., 2020; Delgadillo et al., 2020a; Webb et al., 2020; Keefe et al., 2020; Schwartz et al., 

2020). More research may be warranted to cultivate an evidence base evaluating the utility of per-

sonalised treatment selection for occupational health interventions in light of these differences.  
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Nevertheless, these results add to an expanding evidence-base supporting the efficacy of in-

dividual-focused interventions targeting burnout amongst healthcare professionals (Ewers et al., 

2002; Salyers et al., 2011; Goodman et al., 2012; Ahola et al., 2017; Xie et al., 2020; Dreison et al., 

2018); particularly CBT-based interventions (Yasmin et al., 2022; Barrett et al., 2021; Pospos et al., 

2018).  

Given these results, it may be of clinical and theoretical importance to understand why CBT 

was predicted to be the “optimal” intervention for all participants. The CBT intervention integrated 

concepts from CBT (Beck, 2011), social-cognitive theory of stress (Lazarus et al., 1984) and posi-

tive psychology (Nakamura et al., 2009). In comparison to the novel JC intervention, CBT is al-

ready manualised. It also has the largest evidence-base and empirical support of any psychothera-

peutic intervention, particularly from studies using robust methodological designs (David et al., 

2018). The underlying mechanisms of change for CBT involve identifying and restructuring mala-

daptive cognitions and modifying behaviours and physiological/emotional responses (Webb et al., 

2012). Despite knowing the theoretical underpinnings of the JC intervention, little is known about 

the underlying mechanisms of change. Therefore, in addition to attending to outcomes (Barret et al., 

2021), focusing on the precise mechanisms through which greater post-intervention reductions in 

burnout were predicted in the CBT intervention for all participants could have application in en-

hancing the efficacy of the CBT intervention for burnout but also to the ways in which novel burn-

out interventions are manualised from theory into practice. Perhaps, then, a different pattern of PAI 

distributions than evidenced in this research would emerge and demonstrate treatment response het-

erogeneity.  

Strengths, Limitations, and Directions for Future Research 

 This research involved the secondary analysis of data from an RCT; arguably the ‘gold 

standard’ of empirical research design. The outcome measure data included in the UpLift Trial 

were numerous and gathered using validated outcome measures. This meant that multiple predictors 
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relating to pre-intervention burnout profiles, individual/job characteristics, and multiple risk-factors 

associated with burnout were captured to strengthen the accuracy of prediction models.  

The data analysis methodologies used in this research were highly sophisticated. These 

methodologies supported the differential identification of prescriptive and prognostic variables, the 

development of two independent ENR prediction models, the development of a targeted prescrip-

tion algorithm, and the evaluation of the targeted prescription algorithm on an independent valida-

tion sample. This research provided data-driven models and a targeted prescription algorithm that 

suggested the predicted benefit of one intervention (i.e., CBT) over another (i.e., JC; Cohen et al., 

2018; Kessler et al., 2021). Therefore, this research supports the removal of a “suboptimal” inter-

vention for burnout.  

Pooling together training and validation samples contributes to model overfitting, overcon-

fidence, inflated relationships, and the over-optimistic inclusion of considerably more parameters 

estimates (Fiedler, 2011; Vabalas et al., 2019). Therefore, a particular strength of this research was 

the use of an independent validation sample to improve the accuracy of the prediction models and 

provide proof of concept. This supports the accuracy of prediction models, and hence the targeted 

prescription algorithm, despite the results not supporting the use of personalised treatment matching 

in the field of precision mental health.  

However, some limitations are noteworthy. The a priori sample size calculation yielded a 

minimum sample size estimation of 352 participants split equally across the two training samples 

and the external validation sample. However, a sample size of 297 was attained. Therefore, analyses 

were not suitably powered. The post-hoc sample size calculation based on the reduced number of 

predictors entered into the model demonstrated that the sample size attained (i.e., above 92 partici-

pants in each group) was appropriately powered to ensure that the prediction model developed was 

reliable when applied to new individuals in the target population (Riley et al., 2020).  Nevertheless, 
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it has been argued that the use of post-hoc power calculations do not represent ‘true power’ or pro-

vide ‘sensible results’ (Zhang et al., 2019). Thus, the results must be interpreted with caution.  

According to NHS Digital (2019a; 2019b), in the absence of data regarding non-binary gen-

der identity, 43.60% and 56.40% of NHS staff who have stated their gender identity identify as fe-

male or male, respectively. Additionally, 75.92% of NHS staff have reported their ethnicity as 

White, in comparison to 12.68% from Black, Asian, and Minority Ethnic (BAME) communities. 

Although the current research included healthcare professionals from diverse professional back-

grounds across 20 NHS Foundation Trusts, the majority of participants were female (90.75%) and 

either White British, White European or White Other (89.89%). Therefore, the prediction models 

and targeted prescription algorithm may not be generalisable to individuals who identify as male or 

non-binary, or to individuals from BAME communities who work in the NHS. Future research 

should seek to validate and replicate this research or combine datasets to revise the ENR models 

and targeted prescription algorithm using data from more diverse samples of healthcare profession-

als. This would ensure that prediction models are developed in, and generalisable to, a more accu-

rate representation of the current NHS workforce. 

According to DeRubeis et al. (2014), other factors such as patient preference and treatment 

cost are more likely to influence decisions regarding intervention selection when the PAI is small. 

The mean PAI (i.e., -0.87) in this research represented a predicted difference between ENR model-

predicted post-intervention burnout scores of less than one. Therefore, preference judgements may 

remain in the context of the findings of this research. Although these results suggest that an evi-

dence-based individual-focused intervention (i.e., CBT) was predicted to be more beneficial than a 

novel individual-focused intervention (i.e., JC) for burnout amongst healthcare professionals, the 

results do not suggest that the CBT intervention would out-perform other individual-focused evi-

dence-based interventions. Therefore, future research should seek to compare the UpLift CBT in-

tervention to other individual-focused evidence-based interventions to ascertain whether there is, in 
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fact, utility of targeted prescription in the field of precision mental health (i.e., whether PAI scores 

change to demonstrate treatment response heterogeneity when comparing two individual-focused 

evidence-based interventions) or the same pattern results emerge.  

 Further still, there continues to be a lack of consensus in the research literature regarding 

whether individual- or organisational-focused interventions for burnout are more, or less, beneficial 

(Ahola et al., 2017). Shanafelt and Noseworthy (2017), argued that long-lasting and meaningful re-

ductions in burnout would only be achieved via organisational-focused interventions implemented 

systemically and primarily targeted at the level of leadership. Therefore, future research should also 

seek to ascertain whether there is utility for targeted prescription for organisational-focused inter-

ventions for burnout. This would ensure that the NHS is able to deliver “optimal” interventions for 

burnout, whether focused at the individual and/or organisation as a whole.  

The results of this research are based on quantitative data purely reliant upon accurate self-

report. Noteworthy, the credibility of self-report methods is questioned throughout the evidence-

based literature, particularly in relation to social desirability and response bias and in the context of 

internet-based questionnaires (Gosling et al., 2004; Paulhus & Vazire, 2007; Chan, 2009). Future 

research should seek to incorporate different methods of reporting to provide more accurate predic-

tions than those generated from purely quantitative self-report methods alone (DeRubeis et al., 

2014).  

Evaluation of the ENR models demonstrated that, although model-predicted post-

intervention burnout scores correlated with observed post-intervention burnout scores in the training 

and validation samples, neither ENR model provided an accurate fit to the data. Furthermore, all 

ENR predicted post-intervention burnout scores were narrowly distributed around the mean post-

intervention OLBI score for each intervention. Taken together, these findings suggest that other 

baseline variables and participant characteristics not measured in the UpLift Trial could contribute 

to the increased accuracy of the prediction models, particularly the CBT model. Research has doc-
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umented the importance of therapist effects and the therapeutic relationship for client/patient out-

comes in psychotherapy (Saxon & Barkham, 2012; Del Re et al., 2012; Webb et al., 2011). Re-

search has also documented the association between burnout experienced by healthcare profession-

als and quality of life, emotional intelligence, and income (Galaiya et al., 2020), enthusiasm to 

choose their profession (Dinibutun, 2020), and levels of self-compassion and empathy (Duarte et 

al., 2016), to name a few. Future research should seek to incorporate such variables to improve the 

accuracy of the prediction models. 

Research evaluating the efficacy of burnout interventions is lacking in follow-up data (Klein 

et al., 2020). For some studies that have included follow-up data, improvements in post-

interventions burnout are only evident at follow-up (Klein et al., 2020). The current research devel-

oped a targeted prescription algorithm using baseline burnout profiles and risk characteristics 

(“week 0”) and post-intervention burnout (OLBI) scores (“week 6”). Future research should seek to 

establish whether the same prescriptive and prognostic variables are retained when using long-term 

follow-up data (i.e., “week 30” data) and hence produce different prediction models, a different tar-

geted prescription algorithm, and a different PAI model.  

Conclusion 

 Occupational burnout is prevalent and problematic for healthcare professionals, patients, and 

organisations. Two interventions for burnout were compared in the UpLift Trial. Using baseline 

burnout profiles and risk characteristics, ML analysis ENR was used to develop two prediction 

models, one for CBT targeting burnout and one for JC targeting burnout risk factors. A subsequent 

targeted prescription algorithm was developed which was expected to demonstrate treatment re-

sponse heterogeneity (i.e., JC would work better for some participants, whilst CBT would work bet-

ter for others). However, CBT was predicted to produce greater reductions in post-intervention 

burnout for all participants, in comparison to JC. Therefore, the most effective intervention for 

burnout amongst healthcare professionals is indicated to be CBT.  
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