Additional file 4. Detailed information of tool and questionnaire used in 92 included studies

Theme 1: Well-being
	Tool name
	Time used
	Reference
	Sub-themes
	Internal validity evidence
	Reliability evidence

	Maslach Burnout Inventory (MBI)
	6
	(2,10,17–19,45)
	Burnout
	Previously tested
	Previously tested

	Patient Health Questionnaire-9 (PHQ-9)
	6
	(7,22,31,41,57,90)
	Depression
	Previously tested
	(31) Internal consistency (Cronbach’s alpha = 0.74-0.85), test-retest

	General Health Questionnaire-12 or 30 (GHQ-12 or GHQ-30)
	5
	(18,39,64,67,75)
	Psychological distress
	Previously tested
	Previously tested

	Perceived stress scale
	4
	(7,21,31,55)
	Stress
	Previously tested
	(31) Internal consistency (Cronbach’s alpha = 0.82-90), test-retest

	Hospital Anxiety and Depression Scale
	3
	(2,10,67)
	Anxiety, depression
	Previously tested
	(10) Internal consistency (Cronbach’s alpha = 0.53)

	Brief resident wellness profile
	2
	(49,73)
	Wellness
	(49) Convergent validity (r=0.63), discriminant validity (r=-0.37), concurrent validity (r=0.007), face validity
	(73) Internal consistency (Cronbach’s alpha = 0.83)

	Connor-Davidson-Resilience Scale 
	2
	(7,57)
	Stress
	0
	(57) Internal consistency (Cronbach’s alpha = 0.85)

	Cooper Job Stress
	2
	(45,86)
	Stress
	(45) Construct validity (four factors), face validity
(86) Construct validity (three factors)
	(45) Internal consistency (Cronbach’s alpha = 0.73-0.83)
(86) Internal consistency (Cronbach’s alpha = 0.90)

	Copenhagen Burnout Inventory
	2
	(38,47)
	Burnout
	Previously tested
	(38)Internal consistency (Cronbach’s alpha = 0.73-0.71 and 0.82)

	Occupational Stress Indicator
	2
	(21,67)
	Stress
	0
	(21) Internal consistency (Cronbach’s alpha = 0.89)

	Pittsburgh Sleep Quality Index 
	2
	(73,74)
	Sleep
	Previously tested
	Previously tested

	UK Medical Career Research Group
	2
	(26,89)
	Job satisfaction
	0
	0

	Anxiety about professional future
	1
	(12)
	Anxiety
	(12) Construct validity (one factor)
	(12) Internal consistency (Cronbach’s alpha = 0.71)

	Chalder Fatigue Scale
	1
	(34)
	Fatigue
	Previously tested
	(34) Internal consistency (Cronbach’s alpha = 0.95)

	Cohen Perceived Stress Scale
	1
	(34)
	Stress
	Previously tested
	(34) Internal consistency (Cronbach’s alpha = 0.68)

	Effort–Reward Imbalance (ERI) 
	1
	(20)
	Stress
	Previously tested
	(20) Internal consistency (Cronbach’s alpha = 0.70-82)

	General stressor questionnaire
	1
	(75)
	Stress
	Previously tested
	(75) Internal consistency (Cronbach’s alpha = 0.94)

	Job satisfaction scale
	1
	(21)
	Job satisfaction
	Previously tested
	(21) Internal consistency (Cronbach’s alpha = 0.89)

	Medical Outcomes Study (MOS) Sleep Scale
	1
	(34)
	Sleep
	Previously tested
	(34) Internal consistency (Cronbach’s alpha = 0.73)

	Minnesota Satisfaction Questionnaire
	1
	(51)
	Job satisfaction
	Previously tested
	(51) Internal consistency (Cronbach’s alpha = 0.941)

	Positive and Negative Affect Schedule (PANAS) scales
	1
	(32)
	Wellbeing
	0
	(32) Internal consistency (Cronbach’s alpha = 0.88-92)

	State-Trait Anxiety Inventory 
	1
	(37)
	Anxiety
	Previously tested
	(37) Test-retest

	State-Trait Depression Scale
	1
	(20)
	Depression
	Previously tested
	(20) Internal consistency (Cronbach’s alpha = 0.88-90)

	A modifield questionnaire by Buckey and Harasym
	1
	(65)
	Stress
	0
	0

	Arora et al. 2010 questionnaire
	1
	(43)
	Fatigue
	0
	0

	Baldwin & Daugherty. 2004 questionnaire
	1
	(72)
	Stress, sleep
	Previously tested
	0

	Beck depression and anxiety inventories
	1
	(63)
	Depression, anxiety
	Previously tested
	Previously tested

	Brief COPE
	1
	(75)
	Stress
	Previously tested
	0

	Bu et al. 2019 questionnaire
	1
	(52)
	Stress, wellbeing
	0
	0

	Burnout measure (BM)
	1
	(22)
	Burnout
	Previously tested
	Previously tested

	Cedfeldt et al. 2010 questionnaire
	1
	(56)
	Stress, job satisfaction, wellbeing, sleep
	Previously tested
	0

	Choi et al. 2006 questionnaire
	1
	(82)
	Job satisfaction
	Previously tested
	0

	Depression, Anxiety and Stress Scales
	1
	(47)
	Depression, anxiety, stress
	Previously tested
	Previously tested

	Epworth Sleepiness Scale
	1
	(74)
	Sleep
	Previously tested
	Previously tested

	Eurohis quality of life
	1
	(47) 
	Quality of life
	Previously tested
	Previously tested

	Generalized anxiety disorder-7 (GAD-7)
	1
	(22)
	Anxiety
	Previously tested
	Previously tested

	Health Consultant’s Job Stress and Satisfaction questionnaire 
	1
	(46)
	Job satisfaction
	0
	0

	Jagsi 2008 questionnaire
	1
	(79)
	Fatigue
	0
	0

	Jefferson Physician Empathy Scale 
	1
	(2)
	Empathy
	Previously tested
	0

	Kalmbach et al. 2018 questionnaire
	1
	(30)
	Sleep, mood
	0
	0

	Kashner et al. 2010 questionnaire
	1
	(77)
	Stress, fatigue
	0
	0

	Kazmi et al. 2008 questionnaire
	1
	(54)
	Stress
	0
	0

	Kessler Psychological Distress Scale
	1
	(62)
	Anxiety, depression
	0
	0

	Marek et al. 2019 questionnaire
	1
	(80)
	Burnout, sleep
	Previously tested
	0

	Mataya et al. 2015 questionnaire
	1
	(33)
	Job satisfaction, quality of life
	0
	0

	Modified AMA survey
	1
	(5)
	Stress, sleep, job satisfaction
	0
	0

	Positive states of mind
	1
	(49)
	Stress
	Previously tested
	Previously tested

	Quality of life inventory
	1
	(76)
	Quality of life
	Previously tested
	Previously tested

	Satisfaction with Life Scale 
	1
	(17)
	Life satisfaction
	Previously tested
	Previously tested

	Sources of Stress Scale
(SSS) 
	1
	(85)
	Stress
	0
	0

	Spielberger's Situational Anxiety Inventory
	1
	(29)
	Anxiety
	Previously tested
	Previously tested

	Stress inventory
	1
	(76)
	Stress
	0
	0

	Stress Profile
	1
	(49)
	Stress
	0
	Previously tested

	Swaid et al. 2017 questionnaire
	1
	(92)
	Job satisfaction
	0
	0



Theme 2: Educational environment
	Tool name
	Time used
	Reference
	Sub-themes
	Internal validity evidence
	Reliability evidence

	UK Medical Career Research Group survey
	5
	(26,53,60,81,89)
	Support, handoff, induction, supervision, teaching, feedback, preparedness
	0
	0

	PHEEM
	4
	(15,24,35,85)
	Educational environment, supervision, induction, communication, feedback, career development, teamwork, teaching, support
	(24) Face validity, construct validity (three factors)
(15) construct validity (one factor)
	(24) Internal consistency (Cronbach’s alpha = 0.93)
(15) Internal consistency (Cronbach’s alpha = 0.84)

	Accreditation Council for Graduate Medical Education Resident Survey
	2
	(16,70)
	Teamwork, educational experience, handoff
	0
	0

	Junior Doctor Assessment Tool
	2
	(14,23)
	Communication, teamwork, professionalism
	(14) Face validity, construct validity (three factors)
	(14) Internal consistency (Cronbach’s alpha = 0.883)

	Climate for learning
	1
	(86)
	Learning environment, support
	(86) Construct validity (two factors)
	(86) Internal consistency (Cronbach’s alpha = 0.77)

	Cognitive Behaviour Survey - Residency
	1
	(6)
	Learning environment
	(6) Construct validity (seven factors)
	(6) Internal consistency (Cronbach’s alpha = 0.85-89)

	Friesen et al. 2008 questionnaire
	1
	(34)
	Teamwork
	0
	(34) Internal consistency (Cronbach’s alpha = 0.89)

	Graduate Medical Education Committee annual survey
	1
	[64]
	Supervision, feedback
	[64] Construct validity, content validity, discriminate validity
	[64] Internal consistency (Cronbach’s alpha = 0.83-87)

	Handoff Clinical Evaluation Exercise
	1
	[65]
	Professionalism, communication, feedback, handoff
	Previously tested
	[65] Internal consistency (Cronbach’s alpha = 0.98); Inter-rater reliability (ICC overall performance (0.18))

	Hannan et al. 2017 questionnaire
	1
	[4]
	Support, preparedness, teamwork
	[4] Face validity
	0

	Learning environment professionalism survey
	1
	[66]
	Learning environment
	Previously tested
	[66] Internal consistency (Cronbach’s alpha = 0.78-88); test-retest reliability

	Lubben Social Network Scale
	1
	[22]
	Support
	0
	[22] Internal consistency (Cronbach’s alpha = 0.75-84)

	Mentorship effectiveness Scale
	1
	[30]
	Supervision
	Previously tested
	[30] Internal consistency (Cronbach’s alpha = 0.931)

	Modified Resident Questionnaire
	1
	[67]
	Learning environment
	0
	[67] Internal consistency (Cronbach’s alpha = 0.84)

	Reynolds et al. 2019 questionnaire
	1
	[68]
	Professionalism
	0
	[68] Internal consistency (Cronbach’s alpha unknown)

	Safety Attitudes Questionnaire
	1
	[69]
	Teamwork, professionalism
	[69] Concurrent validity
	Previously tested

	Short Survey of Perceived Organizational Support
	1
	[70]
	Support, learning environment
	[70] Construct validity, concurrent validity
	[70] Internal consistency (Cronbach’s alpha = 0.94)

	Speaking Up Climates
	1
	[69]
	Teamwork, professionalism
	[69] Face validity, concurrent validity, discriminate validity, construct validity (one factor)
	[69] Internal consistency (Cronbach’s alpha > 0.70)

	Touchie et al. 2014 questionnaire
	1
	[71]
	Supervision
	[71] Face validity
	0

	Work Analysis Instrument for Hospitals
	1
	[72]
	Teaching, support
	Previously tested
	[72] Internal consistency (Cronbach’s alpha = 0.64-87)

	Yusoff et al. 2011 questionnaire
	1
	[16]
	Teamwork, supervision, support
	Previously tested
	[16] Internal consistency (Cronbach’s alpha for individual tools including GSQ)

	A 60-item instrument developed by Bellini
	1
	[73]
	Feedback, learning environment, supervision
	0
	0

	Abuhusain et al. 2009 questionnaire
	1
	[74]
	Preparedness, induction, learning environment
	0
	0

	Arora et al. 2010 questionnaire
	1
	[34]
	Supervision
	0
	0

	Baldwin & Daugherty 2004 questionnaire
	1
	[35]
	Supervision, overall educational experience, professionalism
	Previously tested
	0

	Baldwin et al. 2018 questionnaire
	1
	[75]
	Supervision
	0
	0

	Bola et al. 2015 questionnaire
	1
	[76]
	Supervision, teaching, handoff, induction
	Previously tested
	0

	Burford et al. 2014 questionnaire
	1
	[77]
	Preparedness, overall educational experience
	0
	0

	Chu et al. 2009 questionnaire
	1
	[78]
	Handoff, supervision
	0
	0

	Copenhagen Psychosocial Questionnaire
	1
	[3]
	Support
	Previously tested
	Previously tested

	Doran et al. 2007 questionnaire
	1
	[79]
	Preparedness, supervision
	0
	0

	Finucane & O’Dowd 2005 questionnaire
	1
	[80]
	Teaching, feedback, preparedness
	0
	0

	Han & Maxwell 2006 questionnaire
	1
	[81]
	Preparedness
	0
	0

	Hoppe et al. 2009 questionnaire
	1
	[82]
	Preparedness, feedback, supervision, communication, training
	Previously tested
	0

	Kashner et al. 2010 questionnaire
	1
	[43]
	Supervision, learning environment, support, teamwork, teaching
	0
	0

	Kazmi et al. 2008 questionnaire
	1
	[44]
	Communication, supervision
	0
	0

	Kelly et al. 2011 questionnaire
	1
	[83]
	Preparedness
	0
	0

	Linklater 2010 questionnaire
	1
	[84]
	Preparedness, support
	0
	0

	Mataya et al. 2015 questionnaire
	1
	[47]
	Learning environment, supervision, career development
	0
	0

	McKavanagh et al. 2012 questionnaire
	1
	[85]
	Supervision, feedback
	0
	0

	Miles et al. 2015 questionnaire
	1
	[86]
	Induction
	0
	0

	Modified AMA survey
	1
	[48]
	Supervision, professionalism
	0
	0

	Modified Manchester Questionnaire
	1
	[87]
	Preparedness
	0
	0

	Modified questionnaire by Buckey and Harasym
	1
	[33]
	Supervision, feedback, communication
	0
	0

	Operating Team Resource Management Survey
	1
	[88]
	Teamwork, professionalism
	0
	0

	Rodger et al. 2002 questionnaire
	1
	[14]
	Support, supervision
	0
	0

	Ross et al. 2018 questionnaire
	1
	[89]
	Supervision, teaching
	0
	0


	Sarason Social Support Questionnaire
	1
	[7]
	Support
	0
	0

	Swaid et al. 2017 questionnaire
	1
	[52]
	Induction, preparedness, teaching
	0
	0



Theme 3: Work condition and environment
	Tool name
	Time used
	Reference
	Sub-themes
	Internal validity evidence
	Reliability evidence

	PHEEM
	4
	[49,56–58]
	Work hour, harassment or bullying, safety, food and accommodation
	[57] Face validity, construct validity (three factors)
[56] construct validity (one factor)
	[57] Internal consistency (Cronbach’s alpha = 0.93)
[56] Internal consistency (Cronbach’s alpha = 0.84)

	UK Medical Career Research Group survey
	3
	[25,26,55]
	Workload, food and accommodation, remuneration
	0
	0

	Accreditation Council for Graduate Medical Education Resident Survey
	2
	[59,60]
	Workload, safety
	0
	0

	Cyber Negative Acts Questionnaire
	1
	[31]
	Bullying
	Previously tested
	[31] Internal consistency (Cronbach’s alpha = 0.85)

	Graduate Medical Education Committee annual survey
	1
	[64]
	Workload
	[64] Construct validity, content validity, discriminate validity
	[64] Internal consistency (Cronbach’s alpha = 0.83-87)

	Hannan et al. 2017 questionnaire
	1
	[4]
	Workload
	[4] Face validity
	0

	Modified Resident Questionnaire
	1
	[67]
	Workload
	0
	[67] Internal consistency (Cronbach’s alpha = 0.85)

	Psychological Safety Scale
	1
	[70]
	Safety
	[70] Concurrent validity
	[70] Internal consistency (Cronbach’s alpha = 0.76)

	Robson et al. 2011 questionnaire
	1
	[90]
	Safety
	[90] Content validity (0.88), construct validity
	0

	Safety Attitudes Questionnaire
	1
	[69]
	Safety
	[69] Concurrent validity
	Previously tested

	Speaking Up Climates
	1
	[69]
	Safety
	[69] Face validity, concurrent validity, discriminate validity, construct validity (one factor)
	[69] Internal consistency (Cronbach’s alpha > 0.70)

	Work Analysis Instrument for Hospitals
	1
	[72]
	Workload
	Previously tested
	[72] Internal consistency (Cronbach’s alpha = 0.64-87)

	Yusoff et al. 2011 questionnaire
	1
	[16]
	Workload, pay and remuneration, work-family conflict
	Previously tested
	[16] Internal consistency (Cronbach’s alpha for individual tools including GSQ)

	A 60-item instrument developed by Bellini
	1
	[73]
	Workload, infrastructure, harassment, pay and renumeration, food and accommodation
	0
	0

	Arora et al. 2010 questionnaire
	1
	[34]
	Workload
	0
	0

	Baldwin & Daugherty 2004 questionnaire
	1
	[35]
	Work hours, harassment
	Previously tested
	0

	Bola et al. 2015 questionnaire
	1
	[76]
	Workload, safety
	Previously tested
	0

	Choi et al. 2006 questionnaire
	1
	[39]
	Work hours
	0
	0

	Choi et al. 2017 questionnaire
	1
	[91]
	Work hours
	0
	0

	Doran et al. 2007 questionnaire
	1
	[79]
	Workload
	0
	0

	Finucane & O’Dowd 2005 questionnaire
	1
	[80]
	Accommodation, pay, harassment, workload
	0
	0

	Friesen et al. 2008 questionnaire
	1
	[28]
	Work hours
	0
	0

	Hinze 2004 questionnaire
	1
	[92]
	Harassment
	0
	0

	Jagsi et al. 2008 questionnaire
	1
	[41]
	Work hours, safety
	0
	0

	Kashner et al. 2010 questionnaire
	1
	[43]
	Work hours, infrastructure, safety, food and accommodation
	0
	0

	Kazmi et al. 2008 questionnaire
	1
	[44]
	Workload
	0
	0

	Keim et al. 2006 questionnaire
	1
	[19]
	Work hours
	0
	0

	Lau et al. 2017 questionnaire
	1
	[45]
	Work hours
	0
	0

	Mataya et al. 2015 questionnaire
	1
	[47]
	Work hours, pay and remuneration
	0
	0

	Mayer 2017 questionnaire
	1
	[9]
	Work hours
	0
	0

	Modified AMA survey
	1
	[48]
	Work hour, harassment
	0
	0

	Modified questionnaire by Buckey and Harasym
	1
	[33]
	Work hours, food and accommodation, harassment or bullying
	0
	0

	Operating Team Resource Management Survey
	1
	[88]
	Safety
	0
	0

	Rodger et al. 2002 questionnaire
	1
	[14]
	Workload
	0
	0

	Rovik et al. 2007 questionnaire
	1
	[6]
	Work hours
	0
	0

	Sen et al. 2010 questionnaire
	1
	[7]
	Work hours
	0
	0

	Ross et al. 2018 questionnaire
	1
	[89]
	Work hours, infrastructure
	0
	0


	Work and Family Conflict Scale
	1
	[12]
	Work-family conflict
	Previously tested
	Previously tested
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