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eTable 1. Search strategy 

1 distress*  
2 nervous*  
3 Stress, Psychological/ or stress* 
4 Anxiety/ or anxiety  
5 apprehension 
6 worry* 
7 Burnout, Professional/ or burnout* 
8 or/1-7  
9 ((trainee or trainee or foundation year or registrar or resident) adj2 (physician* or doctor*))  
10 (speciality trainee* or intern) 
11 Physicians/  
12 (trainee or trainee or foundation year or registrar)  
13 11 and 12  
14 9 or 10 or 13  
15 (determinant* or factor* or driver* or caus* or contributor* or stressor* or predictor* or predispos* or 

correlat* or associat* or risk*)  
16 8 and 14 and 15  
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eTable 2. comparison of pooled outcome sizes of main analyses and sensitivity analyses  
Category  Main analyses  

OR (95% C.I) 
Heterogeneity  Sensitivity 

analysis 
burnout only 
OR (95% C.I) 

Heterogeneity  Sensitivity 
analysis 
Maslach 
Burnout 
Inventory 
only OR  
(95% C.I) 

 
 
 
 
 
 
Heterogeneity  

Sensitivity 
analysis   
Newcastle 
Ottawa 
score≥6 
only 
OR 
(95%C.I) 

Heterogeneity  

Younger age 1.02 (0.78,1.34) 59.6%, 
p=0.008 

1.18 (0.79,1.75) 69.2%, p<0.006 n/a n/a 0.93 (0.63, 
1.37) 

64.1%, p=0.025 

Female gender  1.34 (1.20, 1.50) 41.7%, 
p=0.045 

1.27 (1.19, 1.36) 9.4%, p=0.36 1.25 
(1.18,1.32) 

0%, p=0.63 1.25(1.19, 
1.32) 

0%, p=0.54 

Financial 
worries 

1.35 (1.07, 1.72) 62.7%, 
p=0.009 

n/a n/a n/a n/a n/a n/a 

Reported/ 
perceived poor 
mental or 
physical health  

2.41 (1.76, 3.31) 70.1%, 
p=0.001 

1.96 (1.36, 2.84) 36.4%, p=0.18  
 
n/a 

 
 
n/a 

2.02 (1.68, 
2.44) 

10.6%, p=0.35 

More Junior 
grade  

1.13 (0.76, 1.69) 87.7%, 
p<0.001 

0.93 (0.63, 1.35) 69.1%, p=0.004 0.85 
(0.48,1.51) 

79.0%, 
p=0.001 

0.79 (0.50, 
1.25) 

77.1%, p=0.001 

Concerns about 
Patient care  

2.35 (1.58, 3.50) 83.2% p<0.001 n/a n/a  
n/a 

 
n/a 

2.7 (1.58, 
4.62) 

89.4%, p=0.000 

Poor Personal 
efficacy  

2.13 (1.31, 3.46) 93.6%, 
p<0.001 

1.52 (0.77, 3.03) 91.1%, p<0.001  
1.33 
(0.65,2.75) 

 
91.7%, 
p<0.001 

n/a n/a 

Poor career 
development  

1.73 (1.44, 2.08) 71.4%, 
p<0.001 

n/a n/a n/a n/a 1.78 (1.38, 
2.29) 

65.7%, p=0.008 

Work demands 2.84 (2.26, 3.59) 88.8% p<0.001 2.92 (1.71, 4.98) 88.4%, p<0.001 2.30 
(1.53,3.45) 

73.0%, 
p=0.001 

2.57 (1.86, 
3.56) 

90.7%, p<0.001 

Poor Work 
environment 

2.06 (1.57, 2.7) 82.8%, 
p<0.001 

1.94 (1.38, 2.73) 70.2%, p<0.001 2.21 
(1.47,3.33) 

69.7%, 
p=0.002 

1.57 (1.34, 
1.84) 

5.3%, p=0.39 

Poor Work-life 
balance 

1.93 (1.53, 2.44) 85.7%, 
p<0.001 

1.46 (1.08, 1.97) 85.4%, p<0.001 1.61 
(1.15,2.25) 

87.0%, 
p<0.001 

1.87 (1.27, 
2.74) 

87.5%, p<0.001 

Culture and 
upbringing  

no overall  n/a n/a n/a n/a n/a n/a n/a 

Emergency 
medicine  

1.63 (0.48, 5.53) 82.3%, 
p=0.004 

n/a n/a n/a n/a n/a n/a 

Obstetrics and 
gynaecology 

2.12 (0.8, 5.64)  48.7%, p=0.14 n/a n/a n/a n/a n/a n/a 
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Internal Medicine 1.2 (0.67, 2.14) 73.5%, p=0.002 1.20 (0.67, 2.14) 73.5%, p=0.002 n/a n/a n/a n/a 
Paediatrics  1.07 (0.7, 1.65) 16.5%, p= 0.30 n/a n/a n/a n/a n/a n/a 
Psychiatry 1.41 (1.1, 1.8) 22.8%, p=0.27 n/a n/a n/a n/a n/a n/a 
Surgery  1.46 (0.86, 2.49) 76.1%, p<0001 1.13 (0.77, 1.66) 53.7%, p=0.071 n/a n/a n/a n/a 
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eFigure 1. forest plots of association between burnout and different factors 
 

 

NOTE: Weights are from random effects analysis

Overall  (I-squared = 59.6%, p = 0.008)

Kassam et al 2015

Ndom et al 2004

Woodside et al 2008

Galam 2013

Gouveia et al 2017

Taylor east et al 2013

Baer et al 2017

ID

Ogundipe et al 2014

Tyssen 2005

Afzal et al 2010

Study

1.02 (0.78, 1.34)

0.91 (0.60, 1.36)

0.95 (0.36, 2.51)

2.18 (1.34, 3.54)

0.79 (0.45, 1.37)

1.16 (0.53, 2.55)

0.67 (0.34, 1.30)

0.55 (0.30, 0.98)

OR (95% CI)

1.52 (1.07, 2.16)

0.87 (0.60, 1.25)

1.34 (0.50, 3.61)

100.00

13.07

5.59

11.64

10.49

7.32

8.75

9.94

Weight

14.06

13.73

5.40

%

1.02 (0.78, 1.34)

0.91 (0.60, 1.36)

0.95 (0.36, 2.51)

2.18 (1.34, 3.54)

0.79 (0.45, 1.37)

1.16 (0.53, 2.55)

0.67 (0.34, 1.30)

0.55 (0.30, 0.98)

OR (95% CI)

1.52 (1.07, 2.16)

0.87 (0.60, 1.25)

1.34 (0.50, 3.61)

100.00

13.07

5.59

11.64

10.49

7.32

8.75

9.94

Weight

14.06

13.73

5.40

%

  1.1 .2 .3 .5 1 2 5 10 15 20



© 2020 Zhou AY et al. JAMA Network Open. 

eFigure 1a Subgroup analysis of individual study and pooled effects of the association between younger age and burnout/distress. 

Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 

 

eFigure 1b Analysis of individual studies of the association between cultural and upbringing factors and burnout/distress. 

Each line represents 1 study in the meta-analysis. Weights are from random-effects model.  

NOTE: Weights are from random effects analysis
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eFigure 1c Subgroup analysis of individual study and pooled effects of the association between female gender and 
burnout/distress. Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 



© 2020 Zhou AY et al. JAMA Network Open. 

 

eFigure 1d Subgroup analysis of individual study and pooled effects of the association between financial worries and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model.  
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eFigure 1e Subgroup analysis of individual study and pooled effects of the association between reported/perceived poor mental or 
physical health and burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1f Subgroup analysis of individual study and pooled effects of the association between more junior grade and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1g Subgroup analysis of individual study and pooled effects of the association between concerns about patient care and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1h Subgroup analysis of individual study and pooled effects of the association between poor career development and 
burnout/distress. Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1i Subgroup analysis of individual study and pooled effects of the association between work demands and 
burnout/distress. Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1j Subgroup analysis of individual study and pooled effects of the association between work environment and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1k Subgroup analysis of individual study and pooled effects of the association between poor work-life balance and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 1i Subgroup analysis of individual study and pooled effects of the association between Poor Personal efficacy and 
burnout/distress.Each line represents 1 study in the meta-analysis. Weights are from random-effects model. 
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eFigure 2 Meta-analysis of each individual specialty and its association with burnout/stress. Each line represents 1 specialty. 
Weights are from random-effects model.  

NOTE: Weights are from random effects analysis
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eFigure 3. Funnel plots 

 

eFigure 3a Funnel Plot for career development 
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eFigure 3b Funnel plot for female gender 
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eFigure 3c Funnel plot for more junior grade  
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eFigure 3d Funnel plot for concerns about patient care 
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eFigure 3e Funnel plot for work demands 
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eFigure 3f Funnel plot for work environment 
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eFigure 3g Funnel plot for work-life balance  
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eMethods systematic review protocol 

Stressors in Trainee Doctors and its relation to burnout and distress: A Systematic Review and meta-analysis 

Protocol 

Background  

Trainee doctors are fully qualified doctors engaged in postgraduate training(1). There is solid evidence that doctors experience excessive levels of stress (distress) and 

burnout, and that trainee doctors are a particularly high-risk group. (2-5). Burnout consists of three components: emotional exhaustion, reduced sense of personal achievement 

as well as depersonalisation (6), and one of its main contributors is prolonged occupational stress (7). High levels of burnout and stress have been found in trainee doctors 

working in the US and other countries such as Australia and Canada (8-12). This was also mirrored in a recent national survey of 51956 trainee doctors working in the United 

Kingdom (UK) has found that nearly a quarter of trainee doctors were experiencing burnout to a concerning degree. Another survey conducted by Health Education England  

found that 50% of trainees were experiencing symptoms suggestive of burnout and 80% of trainees felt their job caused excessive stress (13).  Burnout has negative impact 

on the personal wellbeing, the family and professional relationships and the career prospects of trainee doctors and may jeopardise patient care. The wellbeing of trainee 

doctors is a key benchmark for the efficiency and sustainability of healthcare systems in this and the following decades (14, 15).  

Several studies have identified a wide range of contributors to stress (stressors) which have been associated with distress and burnout in trainee doctors. Examples of stressors 

include personal characteristics such as female gender as well as occupational stressors such as workload, financial worries and work-life conflict (11,40,47,53,59). However, 

variations in methodology and presentation of results across studies make it difficult to compare the results between the studies and to explore the consistencies and 

inconsistencies of the effects. Thus, a major limitation in the current evidence base of stressors contributing to burnout in trainee doctors is the absence of an evidence 

synthesis to present the results using common metrics and draw rigorous conclusions and research and clinical directions.   
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It is to our knowledge that no previous systematic reviews have been identified in the scientific literature and we did not identify any similar systematic reviews on the 

PROSPERO database. Hence, we propose to conduct a systematic review and meta-analysis that aims to identify occupational and non-occupational stressors that are 

associated with burnout/distress in trainee doctors.  

We will use methods reported in line with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (16) as well  as Meta-analysis Of 

Observational Studies in Epidemiology (MOOSE) (17). We will also present the results for this review in line with the PRISMA and MOOSE guidelines.  

Search Strategy  

We plan to search the following databases: 

• Medline 

• Embase 

• Psych INFO  

• Cochrane Database of Systematic reviews 

We will search for eligible papers from inception until July 2018. The search strategy will include the following combinations of three key blocks of terms: 

• Stress/ burnout 

• trainee doctors 

• determinants of stress/stressors 

We will use a combination of Medical Subject Headings and text-words and our search strategy can be found in figure 1. In order to try and capture all trainee doctors as a 

group, used a wide range of nomenclature for trainee doctors in our search and this included terms such as trainee, foundation year, registrar, resident, intern and specialty 

trainee (eTable 3). 

  



© 2020 Zhou AY et al. JAMA Network Open. 

 

1 distress*  
2 nervous*  
3 Stress, Psychological/ or stress* 
4 Anxiety/ or anxiety  
5 apprehension 
6 worry* 
7 Burnout, Professional/ or burnout* 
8 or/1-7  
9 ((trainee or trainee or foundation year or registrar or resident) adj2 (physician* or doctor*))  
10 (speciality trainee* or intern) 
11 Physicians/  
12 (trainee or trainee or foundation year or registrar)  
13 11 and 12  
14 9 or 10 or 13  

15 (determinant* or factor* or driver* or caus* or contributor* or stressor* or predictor* or predispos* or 
correlat* or associat* or risk*)  

16 8 and 14 and 15  
eTable 3. Search strategy  

Database searches will be supplemented by hand searches of reference lists of included papers.  
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Eligibility Criteria 

Studies were eligible for inclusion if they met the following criteria: 

• Population: Qualified doctors who are engaged in postgraduate training (i.e. trainee doctors). Studies that are based on a mix of trainee doctors and other doctors or 

health professionals were included if trainee doctors comprised of at least 70% of the sample.  

• Stressors: Stressors can lead to stress which in turn can lead to distress and burnout. Stressors will include occupational and non-occupational contributors of stress 

such as work demands, specialty, work environment and demographics.  

• Outcome: The main outcomes will be associations between stressors (occupational and non-occupational contributors of stress) and negative outcomes of stress such 

as burnout/distress. We will include both burnout measured with validated measures such as the Maslach Burnout Inventory as well as measures of distress because both are 

known negative outcomes of stress (15). A pooled analysis of burnout and distress will be undertaken. A separate analysis will be undertaken on burnout to examine burnout 

as an outcome of prolonged stress. 

• Design: Quantitative research design such as observational studies including retrospective or prospective cohort and cross-sectional as well as case control studies. 

• Context: Any healthcare setting including primary and secondary care.  

Exclusion Criteria 

• Studies not explicitly focusing on stress such as studies that explore the determinants of psychiatric conditions with specific diagnostic criterion e.g. depression and 

generalised anxiety disorder. 

• Grey literature, conference abstracts and letters to the editor and studies not published in a peer-reviewed journal were excluded.  

• Studies not written in English  
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Study Selection 

Searches will be exported onto Endnote and duplicate will be removed. Study selection will be completed in two stages. Firstly, the titles and abstracts of the identified 

studies will be screened and subsequently the full-texts of relevant studies were accessed and further screened against the eligibility criteria. Both MP and AZ will be 

involved in the screening. Disagreements will be resolved through discussions. 

Data extraction 

Data extraction will be done in an excel form and this will be initially piloted on   5 randomly selected studies. The following descriptive data will be extracted: 

• Study: country, method of recruitment, healthcare setting, clinical code (primary care, hospitals or mixed), research design, control, location 

• Population: sample size, age, gender, specialty, grade of trainee doctor 

• Outcomes: Outcome of stressors (burnout, emotional distress, other), types of analysis used, type of stressors identified.  

Methodological quality of the studies 

We will use the Newcastle Ottawa scale to critically appraise the quality of the included studies (18) and will use the adapted version to undertake critical appraisal 

assessments of cross-sectional studies (19).  This modified Newcastle Ottawa instrument shown below (Fig. 1)  provides scores from 0 to 10 with studies scoring ≥6 

classified as high quality.   

 



© 2020 Zhou AY et al. JAMA Network Open. 

 

Fig. 1 Adapted Newcastle Ottawa Scale proforma for cross sectional studies 
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Data Analysis  

The primary outcome of this review will be the association of stressors with burnout/distress in trainee doctors. We will calculate odds ratios (ORs)  together with the 95% 

confidence intervals from each study using Comprehensive Meta-analysis (CMA) software (20). The pooled ORs and the forest plots will be computed using the metaan 

command in STATA (21). We will use ORs to pool the results because this was the most commonly reported estimated for effect in individual studies and because ORs are 

considered more appropriate for cross sectional studies compared with other estimates such as relative risk (22). In this study, OR>1 indicates that the stressor is associated 

with an increased risk of burnout or distress, whereas OR<1 indicates that the stressor is associated with a decrease risk. In accordance to recommendations (20), across 

studies reporting multiple measures of the same stressor category (e.g. different measures of job demands such as on call or long working hours), the median ORs will ve 

computed to ensure that each study contributed only one effect measure to each  meta-analysis. The I2 statistic will be used to assess heterogeneity among studies. 

Conventionally, I2 values of 25%, 50% and 75% indicate low, moderate and high heterogeneity respectively (23).  

Two sensitivity analyses will be performed to examine whether the results are stable when only i) highly rated methodologically studies were retained in the analyses (a score 

of ≥6) and ii) studies using measures of burnout only. Including measures of only burnout would enable us to assess whether the results are stable when only prolonged stress 

(burnout) outcomes are included.  

Potential for publication bias will be assessed on all pooled outcomes which   included ≥9 studies (24). The possibility of publication bias will be examined  by inspecting the 

symmetry of funnel plots and using Egger’s test (25). Funnel plots were constructed using the metafunnel command and the Egger test was computed using the metabias 

command (26, 27). All analyses will be performed in Stata version 14.  
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