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Abstract  

Background: Burnout is a syndrome of emotional exhaustion, reduced sense of personal 
accomplishment and loss of sense of self. Healthcare workers in the UK are known to suffer 
high psychological distress and burnout. Increasing attrition rates among surgical trainees 
have also been noted, particularly among female trainees. However, there are limited data on 
the factors contributing to burnout potentially leading to trainee attrition. Interventions to 
combat burnout and improve trainee well-being are still in their infancy. This review reports 
burnout prevalence and methods implemented to reduce burnout and improve surgical trainee 
well-being.  

Objective: To report the prevalence and factors contributing to burnout and suggest evidence-
based methods that reduce burnout and improve well-being within this cohort.  

Methods: A literature search was conducted across five databases, identifying papers on 
burnout prevalence among surgical trainees and reported gender. Papers outlining 
interventions to reduce burnout were also included. Papers were screened against our 
inclusion and exclusion criteria. Quality was assessed using the modified Newcastle–Ottawa 
Scale and data were extracted and presented in this review.  

Results: Following screening, 22 of 456 identified papers were included in the review; 11 
papers were examined for burnout prevalence and the remaining 11 papers focused on 
interventions. Trainees reporting discrimination, abuse or harassment at least once a month 
were significantly more likely to experience burnout regardless of gender. Conflicting results 
were found on burnout prevalence and training level. Interventions identified included 

Plain English Summary 

Why we undertook the work: Burnout is characterised by the following three symptoms: (1) emotional 
exhaustion; (2) reduced sense of personal accomplishment; and (3) loss of sense of self. Burnout is 
increasingly affecting all healthcare workers in the UK. Surgical trainees, particularly female trainees, are 
dropping out at a higher rate. Burnout may be contributing to the surgical trainee drop-out rates. 
Unfortunately, there is not enough research on this topic. There is limited information on how to reduce 
burnout among surgical trainees. This review aims to report burnout rates among surgical trainees and find 
ways to reduce burnout and improve trainee well-being. 

What we did: We systematically analysed the literature looking for papers which reported how common burnout 
is in surgical trainees, whether there was a difference in burnout between male and female trainees, and what 
interventions may reduce burnout. 

What we found: We identified 22 relevant papers on burnout in surgical trainees, 11 of which focused on 
burnout rates among female and junior surgical trainees and the other 11 papers highlighted methods to help 
reduce burnout in surgical trainees and how to implement them. Trainees reporting prejudice, abuse or 
harassment are more likely to experience burnout, regardless of gender. There were conflicting results found on 
burnout prevalence and training level. Interventions identified to help combat burnout were mindfulness courses, 
mentorship programmes, stress resilience training and self-compassion training. 

What this means: Female and junior trainees are more at risk of exposure to negative behaviours in the 
workplace. This contributes to higher levels of burnout. Mentorship, mindfulness and resilience training may 
reduce burnout and improve surgical trainee well-being, but more needs to be done to educate faculty and raise 
awareness amongst surgical peers.  
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Introduction  
Following the COVID-19 pandemic, healthcare workers in the UK 
suffer high psychological distress.1 Increasing attrition rates globally, 
especially among female surgical trainees, highlight the need for 
prioritising surgical trainee well-being.2–4 However, there are limited 
data on the mental well-being and burnout experienced by 
surgeons and surgical trainees.   

Burnout is a syndrome comprising emotional exhaustion, 
depersonalisation and reduced sense of personal 
accomplishment.5 In 2021, 32% of UK surgeons reported burnout. 
Surgical trainees documented the highest average prevalence of 
59% compared with 41% of consultants.6 Surgical trainees also 
reported an 83% incidence of mild psychiatric illness, 83% 
disengagement and 87% exhaustion.7 Poor mental well-being 
causes personal consequences such as higher levels of 
depression, anxiety, post-traumatic stress disorder (PTSD) and 
suicidal ideations, all affiliated with burnout. This leads to increased 
healthcare use and decreases functional status, debilitating 
trainees’ ability to work.8,9  

Despite limited research on patient outcomes, those reporting 
burnout have a higher self-reported risk of medical errors resulting 
in harm. The same was reported for near-misses not resulting in 
harm.8,10 Similarly, surgical trainees reporting burnout were more 
likely to shout at their patients and make medical errors.11–13  

Factors such as age, marital status, children, work-life balance 
and mental health are known to contribute to burnout.14,15 In 
particular, female and junior surgical trainees have a higher risk of 
burnout.15 However, previous reviews have not focused solely on 
surgical trainees, particularly those at a junior level and female.16 
Interventions for burnout and well-being are still in their infancy.17 
This review aims to report the prevalence and factors contributing 
to burnout and suggest evidence-based methods that may improve 
burnout and well-being within this cohort.  
 
Research questions 
• What is the prevalence of burnout among surgical trainees?  

• Is prevalence affected by sex or training grade?  
• What interventions are available to surgical trainees to combat 

burnout and improve well-being?  
• What are the current gaps in research about improving burnout 

and well-being in surgical trainees?  
 

Methods 
The development of this scoping review was documented and 
conducted in line with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) Checklist.18  

 
Inclusion and exclusion criteria  
The inclusion and exclusion criteria are outlined in Table 1. 
Systematic reviews were excluded but separately examined to 
ensure all relevant studies were included. Studies included spanned 
the globe due to the lack of literature focusing on UK surgical 
training programmes. Well-being interventions were defined by the 
authors and were included if burnout outcomes were measured 
using the Maslach Burnout Inventory (MBI). Only studies recorded 
in the English language were included. No timeframe was specified 
in order to identify as many interventions as possible.  

 
Outcome measures  
The primary outcome measure was burnout using the MBI. MBI is 
the ‘gold-standard’ and most reliable measure for professionals 
working with others.19 Despite the MBI receiving criticism for 
discounting burnout in informal work environments, it is an 
appropriate choice for assessing burnout in a healthcare workplace 
and was therefore used in this study.  

 
Maslach Burnout Inventory (MBI)  
Standard MBI is a 22-item burnout assessment tool widely adopted 
by healthcare workers. It measures three dimensions: nine measure 
emotional exhaustion (EE), five evaluate depersonalisation (DP) and 
eight measure personal accomplishment (PA). Individuals scoring 
highly on EE and DP and scoring low on PA were associated with a 

mindfulness courses, mentorship programmes, Enhanced Stress Resilience Training (ESRT) 
and Self-Compassion for Healthcare Communities (SCHC) training. Dedicated faculty and 
wellness opportunities produced lower burnout rates (p=0.02). Two months of mindfulness 
training via the Headspace application also reduced burnout scores (p=0.01). ESRT reduced 
overall burnout by 38.9%. Similarly, increased self-compassion significantly predicted burnout 
reduction (p=0.018). No significant improvement was identified in residents at unionised 
programmes.  

Conclusions: While there was no significant difference in burnout between genders, female 
and junior trainees are more at risk of exposure to negative behaviours in the workplace. This 
can directly contribute to higher levels of burnout. Interventions like mentorship and 
mindfulness and resilience training may reduce burnout and improve surgical trainee well-
being. However, more needs to be done to educate faculty and raise awareness amongst 
surgical peers. 

Key words: burnout, surgical training, wellbeing  
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high risk of burnout.19,20 Studies included in this review adopted 
variations of the MBI, including a two-item, nine-item and the full 
22-item MBI.  

  
Literature search strategy  
Five databases (Medline, Embase, PsycInfo, Scopus and Web of 
Science) were electronically searched on 6 October 2023 for English 
language studies conducted prior to this date. Search strategies 
included text terms, MeSH terms and Boolean operators. Reference 
lists and citation searches were subsequently performed to identify 
sources not highlighted in these databases.  

PROSPERO was also searched for existing and ongoing 
systematic reviews on burnout in surgical trainees. Two protocols 
were identified on surgeon burnout; however, their aims, inclusion 
and exclusion criteria differed from this review. One of the identified 
reviews focused on the effects of burnout on patient outcomes and 
surgical professionalism,21 while the other explored trends in 
burnout prevalence across Canada and America over time.22  

  
Screening  
Two investigators (AN and YYY) independently screened titles, 
abstracts and full texts for inclusion with disagreements resolved 

through discussion. The same manual method was used for all 
screening (Figure 1).  

 
Data extraction and synthesis   
Data from the included studies were extracted as follows: author 
name, title, year of publication, during COVID-19 pandemic, 
location and type of study, sample size, number of male and female 
participants, diagnostic tool and burnout definition used, outcome 
measures, intervention performed, duration of data collection and 
results. Data were extracted independently on a spreadsheet by 
two investigators (AN and YYY) and any disparities were resolved 
through discussion.  

 
Results  
Search outcome  
A systematic search produced 616 results from five databases, 
160 of which were duplicates. Following duplicate removal, 362 of 
the remaining 456 studies were excluded following title and abstract 
suitability screening. Following full text screening of the remaining 
papers, 22 were considered eligible for inclusion in the analysis 
(Figure 2). Eleven papers were examined for burnout prevalence 
and the remaining 11 papers focused on interventions. 

Figure 1 Flow diagram of title, abstract & full text screening 
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Table 1 Selection criteria. 
 
                                            Inclusion criteria                                                        Exclusion criteria  

Study type                                  Randomised controlled trials                                                Purely qualitative studies  
                                                 Observational studies                                                          Systematic reviews  
                                                 Cross-sectional survey study                                               Articles  

Population                                  Surgical trainees                                                                Consultant surgeons, physicians and other healthcare professionals (HCPs)  

Burnout score                             Maslach Burnout Inventory                                                  Oldenburg Burnout Inventory, Copenhagen Burnout Inventory, Stanford  
                                                                                                                                         Professional Fulfilment Index, Mini Z-Survey, Perceived Stress Score  

Outcomes                                   Prevalence of burnout:                                                        Not relating to prevalence of burnout and/or interventions to improve  
                                                 -  Emotional exhaustion (EE)                                                burnout or well-being 
                                                 -  Depersonalisation (DP) 
                                                 -  Personal accomplishment (PA)  
                                                 Outline intervention(s) reducing burnout                                 
                                                 Burnout prevalence across genders and training levels             
                                                 Effect of Intervention methods on burnout/well-being                

Language                                    English                                                                             Other than English  

Access                                       Available through University of Warwick Institution access       Not subscribed to by the University of Warwick Institution  

Yes
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Quality assessment 
Quality was assessed by two independent reviewers (AN and YYY) 
using the modified Newcastle–Ottawa Scale (NOS) for cross-
sectional studies. Discrepancies were resolved through 
discussion.23 Although meta-analytical pooling was planned, 
variation in study designs, burnout ascertainment methods and 
statistical heterogeneity made quantitative pooling inappropriate. 
Therefore, studies were summarised descriptively and assessed 
qualitatively (Tables 2 & 3). 

 
Description of included studies  
Table 4 summarises the sample and design of the included studies 
reporting prevalence of burnout among surgical trainees. All studies 
(N=11) reported sample sizes, ranging from 34 to 7409, and 
specified the gender of participants. Most studies (N=9) had a 
higher number of male participants, which may be due to the higher 

number of men currently in the surgical field. Participants’ training 
level ranged from 1 year post graduation to more senior levels at 
PGY level 4 and above.  

Only one study on burnout prevalence included in this review 
was conducted in Indonesia,24 the other 10 included studies 
originated in the USA.25-34 Due to the differences in location, 
surgical training programmes differed greatly, even across training 
programmes in the USA, therefore factors contributing to burnout 
may not be generalisable to other surgical training programmes.  

Three studies did not state study duration.25,26,29 The other nine 
varied in timeframe, ranging from 19 days to 5 years.  

Most studies (N=10) adopted a convenient sampling method. 
Only one used total sampling. Due to the volunteer-based 
participation, recruited participants were probably self-aware and 
motivated to engage, making it difficult to eliminate non-response 
and selection bias.  

Burnout among surgical trainees. Nasim A et al ORIGINAL RESEARCH

Table 3 Quality assessment modified Newcastle–Ottawa Scale 
(mNOS) for studies on well-being and burnout interventions 
 
No.     Author and year                  Quality assessment      Grade 
                                                   (mNOS)                        

1         Boden, et al, 2023                    5                                    Satisfactory 

2         Brajcich et al, 2021                  7                                    Good 

3         Bui et al, 2020                         6                                    Satisfactory 

4         Burnet et al, 2023                    7                                    Good 

5         Kobritz et al, 2023                    5                                    Satisfactory 

6         Kratzke et al, 2023                   5                                    Satisfactory 

7         Letica-Kriegel et al, 2023          3                                    Unsatisfactory 

8         Luton et al, 2021                      5                                    Satisfactory 

9         Pandit et al, 2022                     4                                    Unsatisfactory 

10        Shin et al, 2023                       7                                    Good 

11        Zhang et al, 2017                     4                                    Unsatisfactory 

Figure 2 PRISMA 2020 flow diagram for new systematic reviews 
which included searches of databases and registers only18 
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*  Consider, if feasible to do so, reporting the number of records 
identified from each database or register searched (rather than the 
total number across all databases/registers). 

** If automation tools were used, indicate how many records were 
excluded by a human and how many were excluded by automation 
tools.

Table 2 Quality assessment modified Newcastle–Ottawa Scale 
(mNOS) for studies on burnout prevalence 
 
No.     Author and year                  Quality assessment      Grade 
                                                   (mNOS)                        

1         Chow et al, 2021                     5                                    Satisfactory 

2         Daryanto et al, 2022                 4                                    Unsatisfactory 

3         Gleason and Baker, 2020          7                                    Good 

4         Gleason and Malone, 2020        6                                    Satisfactory 

5         Hu et al, 2019                         8                                    Good 

6         Kinslow et al, 2020                   5                                    Satisfactory 

7         Koo et al, 2021                        5                                    Satisfactory 

8         Lebares et al, 2018                   7                                    Good 

9         Lichstein et al, 2020                 5                                    Satisfactory 

10        Marchalik et al, 2019                7                                    Good 

11        Salles et al, 2018                     7                                    Good 
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Prevalence of burnout among surgical trainees and  
contributing factors 
 
Burnout based on gender  
Nine papers investigated the relationship between sex and 
prevalence of burnout (Table 5).24-26,28-31,33,34 Of the nine studies, this 
was the primary outcome in six studies,25,26,28,30,33,34 while the other 
three explored this association as a secondary outcome.24,29,31 
Female residents reportedly experience higher rates of burnout. 
However, this review found four papers highlighting workplace 
bullying and harassment as leading factors contributing to burnout, 
regardless of gender.25,28,31,33 

Female surgical trainees were more likely to experience 
mistreatment in the workplace than their male colleagues (65.1% 
reported gender discrimination, 30.3% reported sexual 
harassment). Trainees reporting discrimination, abuse or 
harassment at least once a month experienced burnout symptoms 
significantly more (OR 2.94; 95% CI 2.58 to 3.36).25 

Similarly, Kinslow et al found that female trainees reported 
burnout 2.7 times more than men.30 Women also had more   
gender judgement concerns, which were significantly associated 
with higher burnout scores in all three MBI domains               
(p<0.013).28  

In contrast, Lebares et al found higher DP among male 
residents.26 However, in the same study female trainees had higher 
rates of alcohol misuse, also associated with higher DP scores as 

well as low anxiety. The alcohol misuse may provide a falsely low 
burnout score among women, and highlights a negative coping 
mechanism.26 When accounting for burnout, depressive symptoms, 
quality of life (QOL) and work-life balance, female CTS trainees 
were significantly more likely to report negative balance/QOL 
outcomes (p=0.013). It was alluded that this may be due to the 
increased prevalence of mistreatment experienced by female 
trainees. However, their study did not identify any gender-related 
differences in burnout.31 

Although women reported higher burnout rates in the other 
included studies, no significant difference was found in burnout 
prevalence between genders.24,29,31–34 

    
Burnout based on training level  
Seven studies reported burnout outcomes across surgical training 
levels (Table 6). Only two studies explored this relationship as a 
primary aim.  

Conflicting results were observed. Four studies reported that 
junior residents experience more burnout,24,27,32,34 while two 
reported that senior residents experience more burnout.29,31 The 
remaining other study found no association between training level 
and burnout prevalence.33  

72.9% of junior residents reported significantly higher DP 
scores than senior residents (60%) (p=0.041 and OR 1.27,       
95% CI 1.12  to 1.41; p<0.01, respectively).27,34 However, the 
training level did not remain statistically significant on multivariable 

Burnout among surgical trainees. Nasim A et al ORIGINAL RESEARCH

Table 4 Sample and design of studies on burnout prevalence 
 
No.     Author and year           Sample size       Surgical specialty        Male vs female           Study duration      Study type                       Recruitment  
                                                                                                    participants, n (%)                                                                         strategy 
 
1         Chow et al, 2021              108                     Cardiothoracic                M: 76 (70)                      19 days                   Cross-sectional survey          Convenient 
                                                                                                              F: 32 (30)                        

2         Daryanto et al, 2022         120                     Multiple                         M: 109 (90.8)                                               Cross-sectional survey          Total Sampling 
                                                                                                              F: 11 (9.2)                         

3         Gleason et al, 2020          236                     General                         M: 132 (56)                    5 years                    Cross-sectional survey          Convenient 
                                                                                                              F: 104 (44)                      

4         Gleason et al, 2020          69                       General                         M: 29 (48.3)                   3 months                 Longitudinal survey               Convenient 
                                                                                                              F: 31 (51.7)                     

5         Hu et al, 2019                  7409                   General                         M: 4438 (59.9)                Unspecified              Cross-sectional survey          Convenient 
                                                                                                              F: 2935 (39.6)                  

6         Kinslow et al, 2020           81                       General                         M: 41 (50.6)                   3 months                 Cross-sectional survey          Convenient 
                                                                                                              F: 39 (48.1)                     

7         Koo et al, 2021                415                     Urology                         M: 293 (71)                    5 months                 Longitudinal survey               Convenient 
                                                                                                              F: 122 (29)                      

8         Lebares et al, 2018           566                     General                         M: 276 (49.1)                 Unspecified              Cross-sectional survey          Convenient 
                                                                                                              F: 286 (50.9)                    

9         Lichstein et al, 2020         661                     Orthopaedic                   M: 551 (83)                    Unspecified              Cross-sectional survey          Convenient 
                                                                                                              F: 101 (15)                      

10        Marchalik et al, 2019        211                     Urology                         M: 145 (68.7)                 2 months                 Cross-sectional survey          Convenient 
                                                                                                              F: 66 (31.3)                     

11        Salles et al, 2018             193                     Multiple                         M: 122 (63.2)                 2 years                    Cross-sectional survey          Convenient 
                                                                                                              F: 71 (36.8) 
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Table 6 Results and statistical analysis of studies on burnout prevalence and training level. 
 
No.     Author and year                 Results                                                                 Statistical analysis  

More senior trainees (in the last three years of training) 
had more negative balance/QOL ratings, when taking 
burnout, depressive symptoms, QOL and regrets into     
account 
 
Senior residents reported lower EE scores on MBI         
compared with junior residents in their 1st or 2nd PGY 
 
Senior residents had higher prevalence of burnout         
compared with junior residents 
 
 
Burnout rates were similar between junior PGY levels     
1–2 and senior PGY levels 3–. Lowest burnout was        
reported in residents undertaking a research year 
 
PGY-2 residents reported higher levels of burnout.         
Senior-most trainees (PGY-4) had lowest burnout rates 
 
Junior residents in PGY level 1–2 experienced higher     
EE and DP. High EE scores were associated with            
unmanageable workload and lack of support 
 
Burnout was more likely in interns and junior residents 
than in more senior residents 

Chi-squared test performed. Residents in their final three years of training 
were significantly less likely to have good balance/QOL scores compared with 
their more junior counterparts (6% vs 26%; p=0.0053) 
 
 
Chi-squared test performed. Junior residents (PGY-1/2) scored significantly 
higher on EE domain of MBI than senior residents (p=0.021)  
 
Chi-squared test performed. Burnout rates were significantly lower among 
PGY-1 level trainees, with increasing prevalence of burnout each year 
(p=0.01) 
 
Chi-squared test performed. No significant association between burnout and 
training level identified  
 
 
Chi-squared test performed. Significantly higher burnout scores reported by 
PGY level 2 trainees (65% vs <45%) than in other cohorts (p=0.02) 
 
Chi-squared test and logistic regression analysis performed. Junior trainees 
were significantly associated with higher EE (p=0.03) and DP (p<0.01) scores. 
Low PA scores were significantly associated with lack of support (p<0.01) 
 
Mann–Whitney rank sum test performed. Senior residents were more likely to 
experience burnout than interns and junior residents (p=0.041) 

1         Chow et al, 2021 
 
 
 
 
2         Daryanto et al, 2022  
 
 
3         Gleason and Baker, 2020 
 
 
 
4         Gleason and Malone, 2020 
 
 
 
5         Koo et al, 2021 
 
 
6         Lichstein et al, 2020 
 
 
 
7         Marchalik et al, 2019 
 

DP, depersonalisation; EE, emotional exhaustion; MBI, Maslach Burnout Inventory; PA, personal accomplishment QOL; quality of life.

Table 5 Results and statistical analysis of studies on burnout prevalence and gender. 
 
No.     Author and year                 Results                                                                 Statistical analysis  

Female trainees had poorer work-life balance and QOL 
as a composite measure of burnout, depressive             
symptoms, regrets and QOL 
 
Overall 56.67% of trainees reported burnout. Male and 
female trainees reported similar levels of burnout 
 
Female trainees reported higher rates of burnout than 
their male colleagues (62% vs 55%) 
 
Female residents reported higher rates of burnout          
(68% vs 48%) than male residents  
 
 
More women reported gender discrimination and sexual 
harassment than men (65.1% vs 10%). Exposure to       
mistreatment was associated with higher burnout scores 
 
 
 
 
Prevalence of burnout was higher in female trainees than 
in males 
 
 
Male trainees had higher DP scores. Women had higher 
rates of alcohol misuse. Those women reporting alcohol 
misuse had higher DP scores on MBI 
 
More female residents reported burnout than male         
residents (72.7% vs 66.2%) 
 
Women had more gender concerns in the workplace 
than male colleagues. MBI scores in EE, DP and PA       
were similar between both genders 

Chi-squared test performed. Female CTS trainees were significantly less likely 
to report positively on work-life balance/QOL than male colleagues ((0% vs 
17% (p=0.013) 
 
Chi-squared test performed. No significant difference in burnout rates was 
found between male or female trainees (p=0.625) 
 
Chi-squared test performed. Absolute higher rates of burnout amongst          
female trainees, but not statistically significant (p=0.33) 
 
Student t-test and Chi-squared test performed. Burnout rates between male 
and female residents were not statistically significant (p=0.1264), although 
higher in female residents  
 
Multivariable logistic regression performed. No significant association was 
found between gender and aggregate mistreatment. Increasing frequency of 
exposure to mistreatment was associated with higher levels of burnout          
(OR 2.94, 95% CI 2.58 to 3.36). 
Women scored higher on EE, but both men and women had similar DP 
scores on MBI 
 
Chi-squared test and multivariable logistic regression performed. Women 
were four times more likely to report burnout (OR 4.108, 95% CI 0.438 to 
38.495) 
 
Paired t-tests performed. High DP scores significantly more prevalent in men, 
whereas alcohol misuse was significantly higher in women (p<0.05). Alcohol 
misuse in women was significantly associated with higher DP scores (p=0.02) 
 
Mann–Whitney rank sum test performed. No statistical significance found      
between gender and burnout 
 
Paired t-tests performed. Gender concerns more prevalent among women 
(p<0.00001). Gender judgement was significantly associated with EE 
(p=0.03). No significant difference in all three MBI domains between men      
and women  

1         Chow et al, 2021 
 
 
 
2         Daryanto et al, 2022 
 
 
3         Gleason and Baker, 2020 
 
 
4         Gleason and Malone, 2020 
 
 
 
5         Hu et al, 2019 
 
 
 
 
 
 
6         Kinslow, 2020 
 
 
 
7         Lebares et al, 2018 
 
 
 
8         Marchalik et al, 2019 
 
 
9         Salles et al, 2018 

DP, depersonalisation; EE, emotional exhaustion; MBI, Maslach Burnout Inventory; PA, personal accomplishment; QOL, quality of life.
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analysis.34 Similarly, PGY-1 residents reported higher levels of EE 
compared with senior level trainees (p=0.021 and (OR 1.15, 95% 
CI 1.01 to 1.32; p=0.03, respectively).24,27 

Contrary to this, Gleason et al reported that PGY-1 level 
trainees had the lowest rates of burnout across training years. 
Burnout levels increased the further along training residents were, 
peaking in graduating residents (p=0.01).29 Chow et al reported 
similar findings, with trainees in the latter years of their CTS training 
reporting significantly increased burnout.31  

Other studies found no association between training level and 
burnout. Instead, specific training years were identified as causing 
higher rates of burnout. For example, Koo et al reported that 
trainees in PGY-2 training had significantly higher burnout 
compared with other training years (p=0.02).32 

Only one of the included studies reported no association 
between training level and prevalence of burnout.33 

 
Identified interventions for burnout and well-being  
Eleven studies exploring well-being and burnout interventions met 
the inclusion criteria (Table 7).35-45 Participants’ training level ranged 
from PGY level 1 to PGY level 4 and above. All papers specified 
surgical specialty. Four studies involved general surgery residents, 
one on otolaryngology residents, one on orthopaedic residents, one 
on neurosurgery residents and four on multiple surgical specialties. 

Two studies were pilot studies,40,45 two were cross-sectional 
studies35,36 and two were longitudinal studies.37,38 A further two 

opted for a quasi-experimental design.39,40 Of the three remaining 
prospective studies, one was a randomised controlled trial,40 one was 
an observational survey42 while the other was an interventional study.43 

All studies reported their recruitment strategy, with the majority 
using convenient sampling.34–39,41–43,46 Only one opted for random 
sampling with a control.40 

Sample sizes varied across studies, ranging from eight to 5,701 
participants. All studies stated participants’ gender except one.36 
Only three studies had a larger proportion of female participants.38,39,45 

The volunteer-based nature of participant recruitment meant 
selection and non-response bias was present. Findings could not 
be generalised to the wider surgical trainee population as 
participants were self-motivated and self-aware. Participants 
experiencing burnout symptoms may have been either more or less 
likely to participate, contributing to response bias. 

Study duration ranged between 4 weeks and a year. Studies 
from across the globe were included with seven studies from the 
USA,35–39,41,46 two from the UK,40,42 and one each from Canada and 
South Korea, respectively.43,45 

 
Interventions performed and analysis 
Table 8 outlines interventions from the included studies. 
Interventions varied significantly and consisted of mindfulness 
courses,36,39–41,44 mentorship programmes,37,43 Enhanced Stress 
Resilience Training (ESRT)42 and Self-Compassion for Healthcare 
Communities (SCHC) training.38,45 
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Table 7 Sample and design of studies on interventions for trainee burnout and well-being 
 
No.     Author and year              Sample size         Surgical specialty          Male vs female         Study type                                         Recruitment  
                                                                                                           participants, n (%)                                                              strategy 
 
1         Boden et al, 2023               12                         Orthopaedic                      M: 7 (58.3)                   Prospective randomised controlled              Random 
                                                                                                                      F: 5 (41.7)                     
 
2         Brajcich et al, 2021             5701                     General                             M: 3219 (56.5)              Cross-sectional survey                              Convenient 
                                                                                                                      F: 2339 (41.0)                
 
3         Bui et al, 2020                    161                       Multiple                            Unspecified                   Cross-sectional survey                              Convenient 
 
4         Burnet et al, 2023               85                         General                             M: 52 (61.2)                 Retrospective observational                        Convenient 
                                                                                                                      F: 32 (37.6)                   
 
5         Kobritz et al, 2023               38                         General                             M: 21 (55.3)                 Longitudinal survey                                   Convenient 
                                                                                                                      F: 18 (47.4)                   
 
6         Kratzke et al, 2023              40                         General                             M: 17 (42.5)                 Mixed methods longitudinal survey            Convenient 
                                                                                                                      F: 23 (57.5)                   
 
7         Letica-Kriegel et al, 2023     37                         Multiple                            M: 14 (37.1)                 Quasi-experimental design                         Convenient 
                                                                                                                      F: 23 (62.9)                   
 
8         Luton et al, 2021                28                        Multiple                            M: 23 (60.5)                 Prospective observational                           Convenient 
                                                                                                                      F: 15 (39.5)                   
 
9         Pandit et al, 2022                21                         Neurosurgery                    M: 12 (57.1)                 Quasi-experimental design                         Convenient 
                                                                                                                      F: 9 (42.9)                     
 
10        Shin et al, 2023                  15                         Multiple                            M: 6 (40.0)                   Prospective pilot                                       Convenient 
                                                                                                                      F: 9 (60.0)                     
 
11        Zhang et al, 2017                8                           Otolaryngology (ENT)         M: 5 (62.5)                   Prospective interventional                          Convenient 
                                                                                                                      F: 3 (37.5)                     



Table 9 summarises the results and statistical analyses from the 
included studies. No significant changes were observed following 
intervention in four of the studies.35,39,42,44 All other interventions 
improved burnout scores in at least one MBI domain.36–38,40,41,43,45 

Mindfulness courses 
Of the four mindfulness courses, two reduced burnout 
significantly.36,41 No significant changes in burnout were found in 
the other two mindfulness studies.39,44 
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Table 8 Interventions performed to reduce burnout and improve well-being 
 
No.   Author and year            Study           Data collection                  Screening      Intervention                   Duration of intervention  Well-being  
                                           duration        stages                               tool                                                   measured                      outcomes  
         
1       Boden et al, 2023              2 months         2 stages: during app use         MBI                 MSBR: Headspace              2 months daily app use       Burnout 
                                                                     and post-intervention              PSS                 Phone Application                                                      Stress 
                                                                                                                 GAD-7                                                                                             Anxiety  
 
2       Brajcich et al, 2021            4 months         1 stage: post ABSITE              MBI-HSS         Unionised Training             N/A                                   Burnout  
                                                                     exam 2019                                                   Programme                                                               Suicidality  
                                                                                                                                                                                                                        Job satisfaction 
                                                                                                                                                                                                                        Duty hour violations 
                                                                                                                                                                                                                        Mistreatment 
 
3       Bui et al, 2020                  4 weeks           1 stage: survey conducted       MBI                Wellness initiatives:            Unspecified                       Burnout  
                                                                     over 4-week period                 PHQ-2             facilitated discussion                                                  Depressive  
                                                                                                                                        groups, mindfulness                                                   symptoms 
                                                                                                                                        training, narrative  
                                                                                                                                        medicine                            
 
4       Burnet et al, 2023              13 months       1 stage: post-intervention        2-item             Mindfulness                      Weekly 1-hour                   Burnout 
                                                                                                                 MBI                 conference                        conference:                        Attention,  
                                                                                                                 CAMS-R                                                  5 min safe space,               present-focus,  
                                                                                                                 PANAS                                                    10 min silent                     Awareness and 
                                                                                                                 SCS-SF                                                   meditation,                        acceptance  
                                                                                                                                                                                15 min speaker,                 Self-kindness  
                                                                                                                                                                                30 min roundtable              Common humanity,  
                                                                                                                                                                                discussion                         Mindfulness 
 
5       Kobritz et al, 2023             9 months         2 stages: pre and post             MBI-HSS         MAP-IT Longitudinal          60 min reflection,               Burnout 
                                                                                                                 CD-RISC          Curriculum                        reading and discussion,      Resilience 
                                                                                                                 HTPE                                                       every month                       Humanistic skills 
 
6       Kratzke et al, 2023             3 years            2 stages: pre and post             MBI-HSS         Self-Compassion for           1 hourly session                Burnout 
                                                                                                                 PHQ-9             Healthcare Communities     every week for                   Depressive symptoms 
                                                                                                                 PSS                 (SCHC) training                 6 weeks                             Stress 
                                                                                                                 STA                                                                                                 Anxiety 
 
7       Letica-Kriegel et al, 2023    1 year             2 stages: pre and post             2-item MBI       Facilitated Process             1 hourly session                Burnout
                                                                                                                                        Groups                             every 6 weeks                    Stress 
                                                                                                                                                                                Meditation and                   Lifestyle 
                                                                                                                                                                                facilitated discussion            
 
8       Luton et al, 2021               6 months         1 stage: post-course               aMBI                Enhanced Stress and          5-weeks of 75 min             Burnout 
                                                                                                                 PSS                 Resilience Training             ESRT courses on                Stress 
                                                                                                                 9PHQ-2           (ESRT)                              mindfulness-based             Depressive symptoms 
                                                                                                                 CAMS-R                                                  training                              Mindfulness 
                                                                                                                 STAI-6                                                                                             Anxiety 
 
9       Pandit et al, 2022              7 months         2 stages: pre and post             aMBI                Mindfulness course            90 min weekly                   Burnout 
                                                                                                                 PSS                                                        sessions over 8 weeks         Stress 
                                                                                                                 CAMS-R                                                                                          Mindfulness  
 
10      Shin et al, 2023                 6 weeks           2 stages: pre and post             MBI-HSS         Self-Compassion for           Weekly hourly session        Burnout 
                                                                                                                 SCS                 Healthcare Communities     for 6 weeks                        Self-compassion 
                                                                                                                 DASS-21          (SCHC) training                                                         Life satisfaction 
                                                                                                                                                                                                                        Resilience 
                                                                                                                                                                                                                        Depression Anxiety 
                                                                                                                                                                                                                        Stress 
 
11      Zhang et al, 2017              1 year             5 stages: baseline,                  MBI-HSS         Formalised                        Mentor meeting every         Burnout 
                                                                     3, 6, 9 and 12 months             PSS                 Mentorship                        3 months                          Stress 
                                                                                                                 WH-QOL          Programme (FMP)                                                      Quality of Life 
 
aMBI, abbreviated Maslach Burnout Inventory; CAMS-R, Cognitive & Affective Mindfulness Scale – Revised; CD-RISC, Connor–Davidson Resilience Scale; DASS, Depression Anxiety & Stress Scale; 
DP, depersonalisation; GAD-7, Generalised Anxiety Disorder; HTPE, Humanistic Teaching Practices Effectiveness; MBI-HSS, Maslach Burnout Inventory - Human Services Survey; PA, personal 
accomplishment; PANAS, Positive and Negative Affect Schedule; PHQ-2/9, Patient Health Questionnaire-2/9; PSS, Perceived Stress Scale; SCS SF, Self-Compassion Scale Short Form; 
STA/I, Spielberger State-Trait Anxiety Inventory; WH-QOL, World Health Organisation Quality of Life Score.
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Course delivery varied between a self-directed mindfulness 
application to mandatory programme-driven initiatives. The 
‘Headspace’ mobile app was used for 2 months, and surveys were 
completed during and following app use completion. The average 
usage was 8 minutes, 2 days a week. Despite the limited exposure, 
mindfulness training via the Headspace application resulted in 
reduced EE and DP scores (p=0.01). In comparison, there was no 
change in the control group from baseline to 2 months post-
treatment.41 The programme-driven initiatives were set up at each 
institution prior to commencing the studies and comprised various 
techniques, all following a similar structure. Sessions included 
dedicated meditation time, group discussion and mindfulness skill-
building.36,39,40,44 Sessions in three studies occurred on a weekly 
basis,40,44,45 one study took place every 6 weeks,39 while the other 
study did not specify.36 Dedicated faculty wellness champions and 

wellness opportunities provided by training programmes produced 
lower burnout rates (p=0.02).36  
 
Mentorship programmes 
Both mentorship programmes significantly reduced EE and DP 
scores.37,43 Mentorship and Assessment of Mentoring and 
Professionalism in training (MAP-IT) was conducted online via 
Zoom breakout rooms (Zoom Video Communication Inc. Computer 
software). MAP-IT mentors met mentees monthly, and the 
programme consisted of 60 minutes of reflection, reading and open 
discussion time focusing on humanistic mentoring skills. Following 
MAP-IT, no significant change in PA scores occurred, although 
significant improvement was observed in the EE MBI domain 
(p=0.038). Overall, 46.2% of participants reported a reduction in 
burnout scores post-MAP-IT (p=0.035).37 
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Table 9 Results and statistical analysis of studies on interventions for trainee burnout and well-being  
 
No.        Author and year              Results                                                                 Statistical analysis  

Prevalence of burnout reduced from 91.7% to 58.3% 
(p=0.059) following use of Headspace application 
 
No difference in burnout, suicidality, thoughts of attrition 
or dissatisfaction with time for rest scores between 
residents at unionised and non-unionised training 
programmes 
 
Activities for wellness and dedicated faculty wellness 
champions were associated with reduced burnout and 
depression rates 
 
Mindfulness conference attendance was associated with 
lower callousness on MBI. The more sessions attended, 
the lower the burnout rates. There was no significant 
change in overall burnout scores 
 
No change in PA occurred. EE and DP scores did 
improve post MAP-IT. HTPE scores also improved 
 
 
EE, DP, PHQ-9 and PSS scores improved across 3 years 
of self-compassion training 
 
 
Although positive perception noted in qualitative 
analysis, no significant change in stress and burnout 
symptoms was identified 
 
No improvement in burnout, depressive symptoms or 
anxiety post-ESRT 
 
 
Reduced emotional exhaustion and risk of burnout post-
intervention. Understanding of mindfulness increased 
but not understanding of burnout 
 
Gaining self-compassion knowledge significantly 
predicted positive changes in burnout, resilience, and 
stress  
 
Junior PGY trainees had higher baseline burnout scores. 
Burnout scores improved significantly across all PGY 
levels following FMP 

Paired t-test performed. Significant reduction in EE (p=0.005) and DP 
(p=0.01), but no significant change in PA scores in treatment group  
 
Linear regression for continuous outcomes performed. No significant change 
in burnout was identified between residents at unionised and non-unionised 
programmes (OR 0.92, 95% CI 0.75 to 1.13) 
 
 
Multivariate logistic regressions performed. Burnout was less likely in 
residents with dedicated faculty wellness champions (OR 0.116, 95% CI 
0.022 to 0.604; p=0.01) 
 
Chi-squared test was performed.  
MBI callousness scores did significantly increase the longer it had been since 
a resident attended the mindfulness conference (p=0.0254) 
 
 
Wilcoxon signed rank test performed. Significant improvement in EE 
(p=0.038). DP scores also improved although not statistically significant 
(p=0.097) 
 
Descriptive analysis performed. DP scores improved at similar rates across 3 
years of the programme. EE scores showed greater improvements (58% in 
2018 vs 71% in 2020) 
 
Paired t-test performed. No statistically significant difference found between 
pre- and post-survey burnout and stress scores 
 
 
Mann-Whitney U tests performed.  
No statistically significant changes in aMBI were found between pre- and 
post-intervention groups (p=0.630) 
 
Two-way paired t-tests conducted. Significant reduction in emotional 
exhaustion subscale of aMBI (p=0.04). No significant difference found for DP 
and PA scores 
 
RMANOVA performed. Post hoc tests using Bonferroni correction compared 
pre- and post-test results. Results were statistically significant for burnout 
(p=0.008), resilience (p=0.018) and stress (p=0.002) 
 
ANOVA and chi-squared tests were performed. Participants had significantly 
reduced EE and DP and increased sense of PA (p<0.0001). Significant 
improvement in burnout scores identified across all PGY levels (p<0.05) 

1            Boden et al, 2023 
 
 
2            Brajcich et al, 2021 
 
 
 
 
3            Bui et al, 2020 
 
 
 
4            Burnet et al, 2023 
 
 
 
 
5            Kobritz et al, 2023 
 
 
 
6            Kratzke et al, 2023 
 
 
 
7            Letica-Kriegel et al, 2023 
 
 
 
8            Luton et al, 2021 
 
 
 
9            Pandit et al, 2022 
 
 
 
10           Shin et al, 2023 
 
 
 
11           Zhang et al, 2017 

DP, depersonalisation; EE, emotional exhaustion; ESRT, Enhanced Stress Resilience Training; MBI, Maslach Burnout Inventory; PA, personal accomplishment; QOL, quality of life;  
SCHC, Self-Compassion for Healthcare Communities.
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The other formal mentorship programme (FMP) did not specify 
whether the programme occurred online or in-person. FMP 
encouraged mentors to meet their mentee’s tri-monthly, with 
supplemental mentors available on an ad-hoc basis. FMP mentors 
offered guidance on research, surgical, clinical and personal 
development. Mentorship outcomes were measured at baseline, 3, 
6, 9 and 12 months following administration of the FMP. Average 
baseline MBI scores were initially high (EE: 47.6 and DP: 50.6), with 
low PA score of 16.5. At 12-month follow-up the scores significantly 
improved to EE: 14.9 (p<0.0001), DP: 20.1 (p<0.0001) and PA 
increased significantly to 42.5 (p<0.0001).43 

 
ESRT 
ESRT is a secular mindfulness training adapted from mindfulness-
based stress reduction (MBSR). The ESRT course conducted in the 
included study consisted of 1-hour sessions delivered by a qualified 
ESRT instructor for 5 consecutive weeks.42 Due to the COVID-19 
pandemic, ESRT was conducted virtually, which differs from the 
original ESRT protocol. ESRT reduced overall burnout scores by 
38.9%. ANOVA analysis on the effects of ESRT showed potential in 
reducing burnout rates compared with the control group (mean±SD 
5.14±2.35 vs 3.14±2.25; p=0.002).42 

 
SCHC 
SCHC is a brief form of the mindful self-compassion (MSC) 
programme used in healthcare. Both SCHC programmes were led 
by qualified instructors once a week for 6 weeks and involved 
several concepts: understanding self-compassion and self-criticism, 
mindfulness exercises, and tackling stress and burnout.38,45 Both 
SCHC studies reduced burnout scores post-training.38,45 
Descriptive analysis showed no improvement in DP scores after one 
of the SCHC programmes. However, EE did improve (2018: 58% vs 
2020: 71% improvement).38 Similarly, increased self-compassion 
post-SCHC training significantly predicted burnout reduction 
(p=0.018).45 

 
Unionisation 
One study focused on structural changes in the form of unionisation 
of surgical training programmes. No significant difference was 
identified between residents at unionised versus non-unionised 
programmes.35 

 
Discussion  
This scoping review identified 22 studies. Burnout was prevalent 
regardless of gender, but female trainees may be more at risk due 
to increased exposure to mistreatment at work. Conflicting 
evidence was found on the prevalence of burnout across training 
levels. However, surgical specialty and programme-specific 
characteristics contribute heavily. Interventions decreasing burnout 
included mindfulness courses, mentorship programmes, training 
programme unionisation, and stress, resilience and self-
compassion training. Apart from unionisation, all mentioned 

interventions had some success in reducing burnout. 
One mindfulness course elicited no significant difference 

between pre- and post-survey burnout scores. Perhaps the burnout 
questions asked were too broad to reflect changes in burnout 
caused by the process groups.39 Despite showing no significant 
changes, participants who did not attend any mindfulness 
conference had higher rates of burnout. This suggests attending 
even one session may improve well-being and burnout. Lack of 
significance may be because the mindfulness skills were not 
exclusively taught to cope with burnout and stress outside of the 
conference setting.44 

Conversely, residents with dedicated faculty wellness 
champions experienced less burnout (OR 0.116, 95% CI 0.022 to 
0.604; p=0.01).36 This study, however, had a low response rate 
introducing non-response bias. Results may have been 
overestimated as trainees experiencing burnout symptoms were 
more likely to respond.  

Headspace application use reduced burnout among 
orthopaedic trainees. This was the only study with a control group 
enabling a confirmed association to be made. The baseline burnout 
prevalence (98.5%) in this study was higher than prevalence 
estimates from previous literature.46 Higher prevalence may be 
recorded as residents experiencing burnout were more likely to 
participate. However, findings may be more representative of 
orthopaedic trainees as survey data were not accessible to the 
residency programme.41  

In comparison, both mentorship programmes reduced burnout. 
Whilst both FMP and MAP-IT interventions improved burnout and 
well-being within a short period, the wider training programme 
environment still contributes to surgical trainee burnout. In the FMP 
study period, no other major changes were made to the training 
programme, suggesting the improvements in burnout are 
attributable to the FMP. Lack of control groups in both studies and 
participant susceptibility to response and selection bias, due to the 
cross-sectional study designs, means confounding variables cannot 
be discounted.  

The ESRT study had several limitations. Due to the small 
sample size, non-response and selection bias remains and, 
because of the timing of the study, COVID-19 likely influenced the 
results as the ESRT course was adapted to work around the 
pandemic restrictions. Generalisability may not be possible due to 
financial limitations and training programme differences. However, 
this study was able to reproduce the effects of ESRT previously 
observed in the USA, implying ESRT is feasible in the UK and 
potentially across the globe.  

Self-compassion training improved self-compassion among 
surgical trainees and was a predictor of lower burnout but, again, 
the results may not be generalisable due to small sample sizes and 
the absence of control groups. As follow-up surveys occurred 
shortly after post-training, there is a lack of long-term outcome 
evaluation therefore the results may be exaggerated, although 
evidence suggests that burnout reduction persists years following 
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self-compassion training.47 In one of the studies, significant 
improvements in self-compassion were only measured in the self-
kindness and mindfulness subscale. Therefore, we cannot confirm 
improvement in overall self-compassion leads to decreased 
burnout.45 Despite limitations, the studies increased our insights into 
how online SCHC programmes reduce burnout and promote well-
being in surgical trainees.  

Although burnout was not affected, sexual harassment was 
reported less frequently at unionised programmes. Despite sexual 
harassment being a predictor of burnout, this correlation did not 
translate on multivariate analysis. This suggests the reduction in 
sexual harassment may be attributable to confounding variables not 
accounted for in this study.35 

As this is a new research area, a substantial risk of bias exists 
with more work required to establish definitive interventions for 
training programmes. However, the included studies do show 
promising results. Further research would confirm the effects of 
these interventions, especially around mindfulness and mentoring 
at institutional levels. Further controlled trials, specifically involving 
interventions across multiple sites and incorporating other burnout 
predictors such as harassment, may help reduce burnout among 
vulnerable populations.  
 
Limitations 
Despite all the included studies using the MBI for burnout 
assessment, there is no uniform consensus of MBI scoring. 
Therefore the definition of ‘high-risk’ of burnout varied, as some 
studies required high scores across all three MBI domains whereas 
other studies only required high scores in EE and DP domains. This 
affected the comparability of the studies and introduced 
heterogeneity in the results of burnout prevalence. Most studies 
had limited participants and no comparative control group, making 
it impossible to confirm any identified associations. Non-response 
and selection bias was rampant across the included studies. 
Varying locations, differing programme structures and studies 
involving participants from only one training centre reduced the 
generalisability of the results. 

This review did not consider other important variables 
associated with burnout such as work hours and environment or 
personal circumstances. Moreover, the COVID-19 
pandemic15,20,24,39,42 would have influenced the number of resources 
available, work hours and workload – all factors known to contribute 
to burnout.48–50  

Furthermore, the majority of the included studies in this review 
originated in the USA. Training programmes vary greatly among 
different countries, especially compared with surgical training 
programmes in the UK. Surgical trainees in the UK would benefit 
greatly from introduction of interventions aimed at tackling burnout 
due to the high prevalence. Balendran et al noted that three out of 
every five surgical trainees in the UK demonstrated burnout, which 
is one of the highest reported prevalences.6 Randomised controlled 
trials should be undertaken in UK surgical training programmes to 

emphasise the feasibility of these interventions across training 
programmes in this country.  

The association of burnout prevalence with gender was the 
primary aim in only three studies. Similarly, only one study explored 
burnout rates among different training levels as a primary outcome. 
Most studies opted for convenient sampling and did not involve a 
control group, therefore confounding variables could not be 
eliminated. Hence, any associations found on burnout prevalence 
cannot be confirmed. Follow-up times of the implemented 
interventions were short, with only two studies conducting follow-up 
surveys at either 1 month post-intervention or 3 months post-
intervention completion. All other studies conducted follow-up 
surveys on intervention completion only. Due to impact bias, the 
duration of improvement may be overestimated. 

 
Conclusion  
Surgical trainees are at risk of burnout, and it is a faculty 
responsibility to look after their trainee’s well-being during training. 
This review highlighted that trainees of all genders and training level 
are unfortunately subject to harassment and increasing prevalence 
of burnout. Female trainees in particular face greater discrimination, 
sexual harassment and abuse compared with their male 
counterparts. More education at institutions on the relationship 
between negative behaviours and well-being is needed, alongside 
faculty-led wellness initiatives to reduce burnout. Junior trainees 
may be at risk of higher burnout due to work hours and poor 
mentorship, which can be easily remediated through mentorship 
programmes.  

 Further research through randomised controlled trials is 
required to find conclusive associations between both contributing 
factors on the prevalence of burnout and the effectiveness of the 
proposed interventions highlighted in this review. A cultural shift 
towards educating trainees and faculty members on burnout and 
encouraging peer support can aid the reduction in burnout in 
surgical trainees.  

 

• Experiencing negative behaviours in the workplace 
leads to increased burnout regardless of gender 

• Female trainees are more likely to experience 
mistreatment at work in the forms of gender 
discrimination and sexual harassment. 

• Burnout among different surgical training levels was 
dependent on how supported trainees felt by their 
institution and faculties. The more support trainees 
received, the less burnout was reported.  

• Institution and faculty-led interventions to tackle 
burnout among surgical trainees shows promise, but 
randomised controlled trials are required to ascertain a 
true correlation. 

KEY MESSAGES
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