Additional file 2. Literature included in the study
	No.
	Instrument
	Authors/Year
	Countries
	Number of items
	Administration
	Instrument’s domain

	1
	PSCOM Professionalism Questionnaire
	Blackall/ 2007[1]; Akhund/ 2014[2]; Bustamante/ 2014[3]; Antes AL/ 2020[4]
	United States; Pakistan; Spain; China
	36
	Self-assessment
	Development study: Accountability, Altruism, Duty, Excellence, Honesty and Integrity, and Respect

	2
	Tsai ABIM questionnaire
	Tsai/ 2007[5]; Yu FF/ 2019[6]; Binh PDU/ 2021[7]; Nhan/ 2014[8]; Guo H/2022[9]
	China; Vietnam
	China:32,23; Vietnam:23
	Self-assessment
	Development study: Commitment to care; righteous and rule abiding; pursuing quality patient care; habit of professional practice; interpersonal relationship; patient-oriented’ issues; physician’s self-development; and respect for others
Validation study: 
(1) 6 domains: Self-Awareness, Professional Habit, Social Duty with, altruism,  integrity, quality of care; 
(2) 4 domains: Honor and integrity, Practice habits and respect for others,  Accountability and excellence, Duty

	3
	P-MEX
	Cruess/ 2006[10]; Parthiban N/ 2021[11]; Liu J/ 2022[12]; Karukivi M/ 2015[13]
	Canada; Malaysia; China; Finland
	Canada, Malaysia, China:24; Finland:21
	Self-assessment and observer assessment
	Development study: Doctor-patient relationship skills, reflective skills, time management, and interprofessional relationship skills

	4
	Dundee Polyprofessionalism Inventory I: Academic Integrity
	Roff S/ 2011[14]; Roff S/ 2012[15]; Babelli S/ 2015[16]; Sattar/ 2016[17]; Sattar/ 2016[18]; Sattar/ 2016[19]; Guraya/ 2016[20]; Guraya SY/ 2018[21]; Sattar K/ 2021[22]; Abdulrahman M/ 2017[23]; Shukr I/ 2014[24]
	UK; Egypt; Saudi 
[bookmark: OLE_LINK8]Arabia; United Arab Emirates; Pakistan
	UK:41,34; Egypt: 30; Saudi 
Arabia:30,34; Arab Emirates:20; Pakistan: 47
	Self-assessment
	None

	5
	Arnold’s Professionalism Climate Instrument (PCI)
	Quaintance/ 2008[25]; Spiwak R/ 2014[26]; Hoobehfekr S/ 2021[27]; Brazeau CM/ 2010[28]; Al Gahtani HMS/ 2021[29]
	[bookmark: OLE_LINK2][bookmark: OLE_LINK10]United States; Canada; Iran
	United States:12,11; Iran:12; Canada:11
	Self-assessment,Students assess peers, residents, and faculties
	Development study:none
Validation study:
(1) Respect/Caring/Compassion/Altruism; Honesty/integrity;
(2) Accountability/responsibility; Duty/Service/Excellence/Altruism

	6
	Medical Student Safety Attitudes and Professionalism Survey (MSSAPS)
	Liao/ 2014[30]; Keshmiri F/ 2022[31]; Lee HY/ 2018[32]
	United States; Iran; Korea
	34
	Self-assessment
	[bookmark: OLE_LINK3][bookmark: OLE_LINK11]Development study: Safety culture, Teamwork culture, Error disclosure culture, Experiences with professionalism, Comfort expressing professional concerns

	7
	MacLeod Clark Professional Identity Scale
	Toben, D/ 2021[33]; Yu SR/ 2021[34]; Chaou CH/ 2021[35]
	The Netherlands; China Taiwan
	10
	Self-assessment
	None

	8
	Perceptions of professional misconduct survey
	Hultman CS/ 2015[36]; Hultman CS/ 2012[37]; Wagner IJ/2013[38]; Zulkifli J/ 2018[39]
	United States; Ireland
	United States:30; Ireland:31
	Self-assessment
	United States: breaches in honesty and integrity, lapses in confidentiality, boundary violations, conflict of interest, misuse of social media, self-prescribing, substance abuse, and discrimination; 
Ireland:Inappropriate conduct not in relation to patient; Inappropriate non-sexual conduct towards patient; Illegal or unethical prescribing; Sexual relationship with patient; Supervision of others; Inappropriate or inadequate treatment; Breach of privacy; Failure to obtain informed consent; Academic; Research; Breach of conditions; Inappropriate use of social media;

	9
	Pritzker model of unprofessional behaviors checklist
	Humphrey HJ/ 2007[40]; Byszewski A/ 2012[41]; Franco RS/ 2017[42]
	United States; Canada; Portugal
	United States:12; Canada:17; Portugal:22
	Self-assessment
	[bookmark: OLE_LINK15]Development study:none; 
Validation study:academic (A), clinic setting (C), and patient-related (P)

	10
	Professionalism attitude scale (PAS)
	Ketis/ 2014[43]; Selic P/ 2019[44]
	Slovenia
	22
	Self-assessment
	Empathy and humanism, 
Professional relationship and development, and Responsibility

	11
	Learner’s Attitude of Medical Professionalism Scale (LAMPS)
	Eraky/ 2013[45]; Rasul S/ 2021[46]
	Netherlands; Pakistan
	28
	Self-assessment
	Duty/Accountability, Excellence/ Autonomy, Honor/ Integrity, Altruism, Respect

	12
	Jiang’s knowledge instrument
	Jiang/ 2010[47]
	China
	24
	Self-assessment
	Ethics, Skill, and Person

	13
	Cottrell’s peer professionalism assessment
	Cottrell/ 2006[48]
	United States
	9
	Peer assessment
	Honesty and Integrity, Accountability, Responsibility, Respectful and Nonjudgmental Behavior, Compassion and Empathy, Maturity, Skillful Communication, Confidentiality and Privacy in all patient affairs, Self-directed learning and appraisal skills

	14
	Medical Student Learning Competency
	Bell H/ 2012[49]
	[bookmark: OLE_LINK4]United States
	15
	Self-assessment
	Regarding ethics 
Regarding sensitivity and compassion 
Regarding the ability to take responsibility

	15
	CanMEDS competency objectives
	Rademakers JJ/ 2007[50]
	the
Netherlands
	4
	Self-assessment
	Medical expert⁄ clinical decision maker, communicator, collaborator, manager, health advocate, scholar, professional

	16
	Mak-van's Unprofessional Behaviors inventory
	Mak-van/ 2016[51]
	the
Netherlands
	109
	Observer assessment
	37 behavioral themes

	17
	Objective-centered rubric professionalism evaluation tool
	Smith/ 2016[52]
	United States
	11
	Self-assessment
	None

	18
	NTU professionalism MSF (NTU P-MSF)
	Lee KL/ 2016[53]
	United States
	24
	Peer assessment and Self-assessment
	Clinical knowledge and skills, communication skills, ethics, excellence, humanism, accountability, altruism, and integrity

	19
	Professionalism and ethics questionnaire
	Yadav H/ 2019[54]
	Malaysia
	12
	Self-assessment
	Discipline, plagiarism and cheating, and sexual harassment

	20
	Indiana University School of Medicine Self- and Peer Assessments Instrument
	Hoffman LA/ 2017[55]
	[bookmark: OLE_LINK5]United States
	18
	peer assessment and self-assessment
	Work habits and interpersonal attributes

	21
	Vocational Identity Questionnaire
	Leffel GM/ 2018[56]
	United States
	9
	Self-assessment
	None

	22
	Tagawa's Professional identity formation scale
	Tagawa M/ 2019[57]; Tagawa M/ 2020[58]; Findyartini A/2022[59]
	[bookmark: OLE_LINK12]Japan; Indonesia
	Japan; Indonesia27/15
	Self-assessment
	[bookmark: OLE_LINK13]Development study:self-control as a professional, awareness of being a medical doctor, reflection as a medical doctor, execution of social responsibility, and external and internal self-harmonization; SAS-2, SAS-3, SAS-4, and SAS-h of Kegan’s model; 
Validation study:recognition and internalization of professional roles; self-control in professional behavior; reflections on professionalism; and thought processes as a medical/health professional

	23
	Scale of "Peer Nomination of Professionalism"
	Mullikin TC/ 2019[60]
	United States
	10
	Peer assessment
	Academic, Personal, and Future Potential as a Care Giver.

	24
	Students’ Inventory of Professionalism (SIP)
	Noguera A/ 2019[61]
	Spain
	33
	Self-assessment
	Holistic approach, caring for and understanding the patient, personal growth , teamwork, decision-making, patient assessment, and being a health care professional

	25
	Understandings of professionalism questionnaire
	Salman Yousug Guraya/ 2021[62]
	Saudi Arabia, Malaysia, Abu dhabi
	22
	Self-assessment
	None

	26
	Phase 2 Clinical Performance Evaluation - Surgery; Surgery CPE Form
	Holmstrom AL/ 2021[63]
	United States
	8
	Observer assessment
	None

	27
	Clerkship Evaluation Form
	Gorth DJ/ 2021[64]
	United States
	23
	Observer assessment
	None

	28
	Arnold’s Clerkship Professionalism Survey
	Biagioli FE/ 2013[65]; Sobani ZU/ 2013[66]; Askarian M/ 2015[67]; Ebrahimi S/ 2018[68]
	United States; Pakistan; Iran
	United States, Pakistan:12; Iran:17
	Self-assessment
	Excellence; Honor/integrity; Altruism/Respect

	29
	China Medical Student Survey (CMSS) Professionalism (PF)
	Xu X/ 2022[69]; Zhang G/ 2022[70]
	China
	10
	Self-assessment
	None

	30
	Salam A's medical professionalism assessment scale
	Haque M/ 2016[71]; Kebede S/ 2018[72]
	Malaysia; Ethiopia
	44
	Self-assessment
	Honesty, accountability, confidentiality, respectfulness, responsibility, compassion, 
communication, maturity, and self-directed learning

	31
	CMSS Professional identity scale
	Yu C/ 2022[73]
	China
	12
	Self-assessment
	Professional cognition, professional emotion, professional behavior, and professional expectation

	32
	Englander’s common taxonomy scale
	El Hage S/ 2022[74]
	Lebanon
	 6
	Self-assessment
	Patient care, knowledge for practice, practice-based learning and improvement, interpersonal and communication skills, professionalism, system-based practice, inter professional collaboration, and personal and professional development

	33
	Ten facets of competence scale
	Bußenius L/ 2022[75]
	Germany
	10
	Self-assessment
	Responsibility; Teamwork and collegiality; Empathy and openness; Knowing and maintaining own personal bounds and possibilities; Verbal communication with colleagues and supervisors; Structure, work planning and priorities; Empirically and scientifically grounded method of working; Active listening to patients; Coping with mistakes; Ethical awareness

	34
	Medical Professional Evaluation Scale (MPES)
	Yamamoto T/ 2019[76]
	Japan
	level 1:30;  level 2:31
	Self-assessment
	Level 1:Building interpersonal relationships, Planned learning, Interest in community health, Reflective practice, Knowledge and skills, Ethical and social
responsibility and Self-management; Level 2:Providing safe, quality care, Providing patient-centered care, Planned learning, Collaborative practice, Building interpersonal relationships, Interest in community health, Ethical and social responsibility and Reflective practice

	35
	EPMO
	Imm MR/ 2022[77]
	United States
	5
	Observer assessment
	None

	36
	Professional attitude scale
	Yavari N/ 2021[78]
	Iran
	17
	Self-assessment
	Patient-Centered Care; Prioritization of  Patients’ Interests; Honesty; Accountability; Dealing with Misconducts

	37
	Professionalism, communication and collaboration scale
	Ramakrishna J/ 2014[79]
	Canada
	10
	Observer assessment, peer assessment and self-assessment
	None

	38
	Digital Professionalism scale
	Mostaghimi A/ 2017[80]
	United States
	35
	Self-assessment
	Privacy, information security, communications, and social media, boundaries, and online tone

	39
	Unprofessional behavior inventory
	Jamalabadi Z/ 2018[81]
	Iran
	29
	Self-assessment
	none

	40
	Communication/professionalism form (patient version)
	Davis LE/ 2012[82]
	United States
	5
	Patients assess students
	None

	41
	Chisholm’s professionalism assessment tool
	AlKhater SA/ 2021[83]
	Saudi Arabia
	18
	Self-assessment
	Excellence, Respect for Others, Altruism, Duty, Accountability, Honour and Integrity 

	42
	Professional and unprofessional behaviors inventory
	Tabatabaei ZS/ 2022[84]
	Iran
	Professional 59; unprofessional 49
	Self-assessment
	Altruism Honor and Integrity Responsibility/ Conscientiousness Respect Justice Excellence

	43
	medical interns’ 
professionalism evaluation form”of CMB project committee
	Jiang S/2015[85]; Shi Y/2019[86]; Li Y /2015[87]; Liang J/ 2015[88]; Zhang W/ 2021[89]; Sun C/2018[90]; Li R/2016[91]
	China
	29
	Self-assessment/ observer assessment
	Altruism, honor and integrity, care and communication, respect, responsibility, pursuit of excellence, leadership

	44
	Zhang’s Medical students’ professional identity scale
	Zhang S/2009[92]; Zhang L /2016[93]
	China
	24
	Self-assessment
	Emotional recognition, ability recognition, professional will, professional expectations, professional values, professional recognition

	45
	Medical Ethics Standards and Implementation Measures for Medical Personnel
	Zhao X/2009[94]; Gao M/2003[95]
	China
	7; 8
	Self-assessment
	None

	46
	Medical students’ professionalism cognition scale
	Cai X / 2020[96]; Sun J /2018[97]; Yuan Y / 2022[98]
	China
	25; 27; 21
	Self-assessment
	Profession cognition, profession emotion, profession will

	47
	Sun’s medical students’ professionalism cognition scale
	Sun M/ 2021[99]
	China
	25
	Self-assessment
	Academic competence, communication and practice, respect and care, responsibility, self-development

	48
	Liu’s medical professional identity scale
	Liu W/2019[100]
	China
	22
	Self-assessment
	Vocational cognition, vocational commitment, vocational behavior, vocational emotion, vocational expectation and vocational values

	49
	Professional identity and professionalism questionnaire
	Deng Y/2020[101]
	China
	Professional identity:11; medical professionalism:25
	Self-assessment
	Professional identity: professional cognition, emotion, and matching; Medical professionalism: patient first, benevolence, equality, honesty, integrity, confidentiality, respect, peer treating, social responsibility, ideal and belief, lifelong learning

	50
	Perceptions on medical professionalism scale
	Fu Y/2016[102]
	China
	14
	Self-assessment
	None

	51
	Index System of Medical Students’ Professionalism Evaluation
	Li Y/2020[103]
	China
	27
	Self-assessment
	[bookmark: OLE_LINK16]Professional attitude; Professional ethics; Professional awareness; Professional style

	52
	Tracking Evaluation Index System of Clinical Medicine Graduates' Training Quality
	Xu Y/2020[104]
	China
	5
	Self-assessment
	Humanistic, ethics, empathy, teamwork, responsibility

	53
	Evaluation index system of post competence of 
clinical medical undergraduates
	Chen M/2018[105]
	China
	13
	Observer assessment
	Professional values; work adaptability; critical thinking ability

	54
	Chinese milestone standards for cultivating medical professionalism
	Song W/2020[106]
	China
	21
	Self-assessment
	Compassion, respect, communication and collaboration; Persuade excellent; Integrity, honest, and responsibility; The equitable distribution of medical resources, humanitarianism, and ethical standards

	55
	Clinical medical students’ professional identity scale
	Wang Y/2015[107]
	China
	38
	Self-assessment
	Motive, cognition, support, affection, anticipation, will

	56
	Medical students' e-professionalism behavior scale
	Lv J/2020[108]
	China
	10
	Self-assessment
	None

	57
	Medical students’ professional identity questionnaire
	Zhang L/2010[109]; Wu Y /2022[110]; Qiu S/2022[111]; Hao J/2021[112]; Guo Z/2018[113]; Lv Y/2020[114]; Zhu K/2021[115]; Pan L /2021[116]; Cao X /2017[117]; Wang F /2018[118]; Mei S /2019[119]; Yang Q /2018[120]; Wu J /2014[121]
	[bookmark: OLE_LINK6][bookmark: OLE_LINK9]China; China and America
	China:38; China and America:31
	Self-assessment
	[bookmark: OLE_LINK14]Vocational cognition, vocational commitment, vocational behavior, vocational emotion, vocational expectation and vocational values
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