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	PICOTS framework for the research question

	Population
	Preclinical medical students.

	Intervention
	Educational interventions aimed to support empathy. 

	Comparison
	Not applicable

	Outcomes
	Empathy can be assessed through any validated scale. 

	Study Design
	Intervention studies. 

	Time Frame
	January 2002 to October 2025

	Keywords

	Determinants or related
	Factor, feature, dimension

	AND
	

	Medical student  or related
	Medical faculty, medical school, medical education, teaching, medicine, Educational programs

	AND 
	

	Empathy  or related
	Compassion, emotional intelligence




Table 2 - Determinants of empathy in empathy teaching for medical students
	Study ID
	Teaching intervention
	Length of intervention
	Time of assessment
	Effect on empathy
	Control group
	Determinant

	
	
	
	
	
	
	PSD
	EFC
	PE
	CSS
	CTCE

	Abrams 2022 (54)
	Peer Interaction Mental Health Promotion Program
	Recurrent interventions over one academic year
	End of program
	↑
	❌
	✅
	
	
	
	

	Airagnes 2014 (55)
	Groups of 8 to 10 people supervised by a facilitator trained in Balint groups
	10 weekly sessions of 2 hours
	End of the program
	?
	✅
	✅
	
	
	
	

	Buffel du Vaure 2017 (56)
	2-month training including 7 weekly Balint sessions of 1.5 hours
	2 months
	One week after
	↑
	✅
	✅
	
	
	
	

	Chen 2016 (57)
	Experiential introduction to meditation, guided imagery, and reflective writing in small groups
	1 week
	End of the academic year
	?
	✅
	✅
	
	
	
	

	Danilewitz 2018 (58)
	Seven online modules on mindfulness principles and medical students' experiences
	7 modules of 30 minutes over 7 weeks to 4 months
	Immediately
	?
	❌
	✅
	
	
	
	

	Demiroren 2016 (59)
	Written and oral reflections of students on their interviews with psychiatric patients
	50-minute sessions
	Immediately after
	?
	✅
	✅
	
	
	
	

	Duke 2015 (60)
	Balint groups with authentic situations (stress, adaptation, unprofessional behavior, burnout, end-of-life, etc.)
	75 minutes every 8–12 weeks over one year
	Immediately
	?
	❌
	✅
	
	
	
	

	Epinat-Duclos 2021 (61)
	Training in non-violent communication
	Five half-days
	Three months after
	↑
	✅
	✅
	
	
	
	

	Iaconisi 2019 (62)
	Viewing a film about body donors
	26 minutes
	60 days after (IG2) and 120 days after (IG1)
	?
	✅
	✅
	
	
	
	

	Imperato 2021 (63)
	Small groups of 60 minutes to share reflections and emotions on clinical experiences, with peer and facilitator support
	60-minute sessions over the year
	End of the year
	↑
	❌
	✅
	
	
	
	

	Kanagasabai 2024 (64)
	Women with metrorrhagia sharing their stories live (group 1) or via a 10-minute video (group 2)
	Approximately 2 hours
	Immediately after
	↑ no statistics
	❌
	✅
	
	
	
	

	Kruse 2025 (65)
	2-hour session of observing artworks using Visual Thinking Strategies (VTS) method, in groups, in person at the museum or online
	Single 2-hour session
	In the week following the session
	?
	❌
	✅
	
	
	
	

	Lemogne 2020 (66)
	Balint group (group 1) or introduction to narrative medicine, followed by five weekly sessions of reflective reading/writing (group 2)
	Seven weekly sessions of 1.5 hours
	One week after
	↑ for Balint
? for Narrative medicine
	✅
	✅
	
	
	
	

	LoSasso 2017 (44)
	One hour on communication related to electronic medical records + usual clinical training on EMR during a 6-week internship
	1 hour + clinical training over 6 weeks  
	Immediately after
	?
	✅
	✅
	
	
	
	

	McManus 2020 (67)
	Balint group
	1 hour per week for 6 weeks 
	one week after
	↑
	❌
	✅
	
	
	
	

	Meirovich 2016 (68)
	Balint group
	Weekly for 3 years (one semester per year)
	 At the end of 3 years
	?
	✅
	✅
	
	
	
	

	Pierce 2025 (69)
	6-week seminar including analysis of films, literature, and visual arts on mental health themes, with a final art therapy session
	5 × 1.5 hours over 6 weeks 
	Immediately after
	↑
	✅
	✅
	
	
	
	

	Potash 2014 (70)
	Creation of artworks and poems followed by discussions in small and large groups
	3 hours 
	Immediately after
	↑
	✅
	✅
	
	
	
	

	Scullion 2023 (71)
	Weekly sessions presenting MBM techniques (mindfulness, guided imagery, relaxation)
	Ten weekly sessions of 2 hours
	 Immediately after
	?
	❌
	✅
	
	
	
	

	Shapiro 2004 (72)
	Reading and discussion sessions in groups (physician-patient relationship, EC, listening, pain, sexuality, cultural issues, lifestyle, geriatrics)
	1 hour twice a month for a total of 8 hours 
	Immediately after
	↑
	✅
	✅
	
	
	
	

	Singh 2017 (73)
	Video group on infection prevention (6 videos) followed by case discussions in small groups with reflection
	Intervention + 4-hour module
	 Immediately after
	↑
	✅
	✅
	
	
	
	

	Van Dijk 2017 (74)
	Eight weekly sessions of 2 hours of mindfulness-based stress reduction
	8 weeks (2 hours per week) 
	At months 3, 7, 12, 15, and 20
	?
	✅
	✅
	
	
	
	

	Archer 2023 (75)
	2 new interventions during the curriculum: Simulation and non-verbal communication
	4 years of curriculum
	At the end of each academic year
	↑  during intervention
?  at the end of the curriculum
	❌
	
	✅
	
	
	

	Ayub 2017 (13)
	Program focused on ethics and professionalism
	Entire curriculum
	At the end of the curriculum
	↑
	✅
	
	✅
	
	
	

	Chen 2022 (76)
	Program based on medical humanism
	9 months
	At 3 months of intervention and immediately at the end
	↑
	✅
	
	✅
	
	
	

	Del Barrio 2024 (42)
	Program on medical professionalism
	4 hours each semester
	At the end of the last course
	↑
	✅
	
	✅
	
	
	

	Jacoby 2021 (77)
	SELECT program based on emotional intelligence, leadership, and patient-centered care
	4 years of curriculum
	At the end of each academic year
	?
	❌
	
	✅
	
	
	

	McGeehan 2013 (78)
	Curriculum including 3 annual week-long community experiences
	4 years of curriculum
	At the end of year 1 and 2
	↑  
no statistical test
	❌
	
	✅
	
	
	

	San-Martín 2017 (79)
	Curriculum integrating medical semiotics
	4 months
	Immediately at the end of 4 months
	↑
	✅
	
	✅
	
	
	

	Santiago 2020 (80)
	Learning based on information 'storage' vs Problem-based learning / Self-directed learning
	Entire curriculum
	End of 1st, 3rd, and 6th year
	↑ for problem based learning / selfdirected 
	✅
	
	✅
	
	
	

	Zgheib 2020 (81)
	New curriculum with Balint groups / ethics courses / medical history / art / literature
	4 years of curriculum
	At the end of each academic year
	↑
	✅
	
	✅
	
	
	

	Banerjee 2021 (82)
	Visit to a person with dementia and their family
	2-hour sessions every 3–4 months over 2 years
	Evaluations at the end of the intervention and at 1 year
	?
	✅
	
	
	✅
	
	

	Collins 2023 (83)
	Home visit during a geriatrics internship
	During 4 weeks
	Evaluations at the end of the internship and at 3 months
	?
	❌
	
	
	✅
	
	

	Fowler 2019 (84)
	12-hour shift in a pre-hospital emergency service
	12 hours
	Immediate evaluation after the intervention
	↓
	❌
	
	
	✅
	
	

	Givron 2020 (85)
	3-week ambulatory internship in primary care
	3 weeks
	Immediate evaluation after the intervention
	↓
	❌
	
	
	✅
	
	

	Hojat 2020 (86)
	NODA program ('No One Dies Alone'), visiting a terminally ill patient for at least 1 hour
	One session
	Evaluation 3 days after the visit
	?
	✅
	
	
	✅
	
	

	Modi 2017 (87)
	Volunteering in free student-run clinics
	Weekly engagement for 3 years
	Evaluation at the end of 3 years
	?
	✅
	
	
	✅
	
	

	Candido 2025 (88)
	One-week trip to a medically underserved area to provide primary care
	1 week
	Immediate evaluation after the intervention
	?
	❌
	
	
	✅
	
	

	Dodsworth 2025 (89)
	Longitudinal internships with tutors over 7 months, allowing extended patient follow-up
	7 months
	Time of assessment not specified
	↑
	✅
	
	
	✅
	
	

	Winter 2025 (90)
	Lecture course with intervention by patients suffering from diseases related to the course
	9 modules during the year
	Immediately after the 9 modules
	↓ / ?
	❌
	
	
	✅
	
	

	Bagacean 2020 (91)
	Role-play between students vs simulated patient played by an actor
	6 hours for SRP and 4 hours for ASP
	Evaluation during the sessions
	?/?
	✅
	
	
	
	✅
	

	Balez 2014 (92)
	Simulation where students play the role of a doctor announcing lymphoma
	Duration not specified
	Immediately after
	↑
	❌
	
	
	
	✅
	

	Bunn 2009 (93)
	Simulated presentation of auditory hallucinations for 40 minutes
	40 minutes
	Immediately after
	↑
	✅
	
	
	
	✅
	

	Chen 2018 (94)
	Immersive video game telling the story of a child with a tumor who died at age 4
	Not specified, during the psychiatry internship
	At the end of the internship
	↑
	❌
	
	
	
	✅
	

	DelPrete 2016 (95)
	Putting oneself in the shoes of a diabetic patient by following their medical constraints for a week, followed by small group discussion
	1 week
	Just after
	?
	❌
	
	
	
	✅
	

	Foster 2016 (43)
	Comparison of two types of virtual patients (empathic feedback vs personal story)
	4-hour session
	During the intervention
	↑
	✅
	
	
	
	✅
	

	Zare-Bidaki 2022 (96)
	Virtual reality simulation of psychosis
	Single 4 min 30 session
	At 1 week and 1 month
	↑
	✅
	
	
	
	✅
	

	Kohn 2025 (97)
	Participation in two virtual reality situation simulations in one day
	Duration non specified
	Immediate evaluation after
	↑ 
No statistical test
	❌
	
	
	
	✅
	

	D'souza 2020 (98)
	Theoretical course on communication skills
	2-hour session
	Immediately after and 3 weeks later
	↑
	✅
	
	
	
	
	✅

	Graham 2016 (99)
	Theoretical course on humanities in medicine
	10 hours spread over one year
	At the end of the academic year
	↑
	✅
	
	
	
	
	✅

	Yuen 2023 (100)
	Theoretical course on communication skills in serious illness, online module + lecture
	5-hour session
	2 weeks later and 3 to 6 months later
	↑
	❌
	
	
	
	
	✅

	Granero Lucchetti 2018 (101)
	Lecture course vs Flipped classroom vs no intervention
	4 hours per week, 16 weeks
	Immediately at the end
	?
	✅
	
	
	
	
	✅

	Avlogiari 2021 (102)
	Program including 30% theory and 70% experiential role-play exercises
	3 consecutive days (8 hours the first two days, 4 hours the third)
	Immediately after and at 6 months
	↑
	❌
	
	
	
	✅
	✅

	Bond 2013 (103)
	1.5-hour weekly course with yoga/meditation/deep breathing + 30 minutes of neuroscience
	11 weeks
	Immediately after
	?
	❌
	✅
	
	
	
	✅

	Brown 2022 (104)
	Daily 15–20 minute training over 12 days in the form of a guided reflective journal inspired by Stoic philosophy
	12 days
	Immediately after
	↑
	❌
	✅
	
	
	
	✅

	Cecchetti 2021 (105)
	'Disability' module with 12 weeks of courses and a visit to the rehabilitation hospital to conduct patient interviews
	12 weeks
	Immediately after
	↑ Immediately after ↓ for later assessment 
	❌
	
	
	✅
	
	✅

	Chauvel 2023 (106)
	Role-playing 5×1.5 hours (delivering bad news, chronic illness support, reluctant patient, inappropriate requests, aggressive patients) + Balint groups 6×1.5 hours + OSCE-type simulation
	9 months
	Immediately after the end of the module
	↑
	❌
	✅
	
	
	✅
	

	Chéret 2018 (40)
	Three 4-hour sessions of Motivational Interviewing basics training over one week
	1 week
	Three weeks after
	↑
	✅
	✅
	
	
	✅
	✅

	Daeppen 2012 (45)
	Motivational Interviewing training with practical exercises and role-playing + 2×4 hours + two 15-minute encounters with a standardized patient
	2×4 hours + 2×15 minutes
	During the intervention
	↑
	✅
	✅
	
	
	✅
	

	De Oliveira 2019 (107)
	Case-based learning with analysis of clinical situations worked on at home then discussed and deepened in class
	8 modules totaling 28 hours (8×3.5 hours)
	Immediately after
	?
	❌
	✅
	
	
	
	✅

	Duggirala 2023 (108)
	Educational course on the stigmatization of mental disorders in medical students with interactive sessions and video support
	Single 90-minute session
	Immediately after and at 1 year
	?
	✅
	✅
	
	
	
	✅

	Dyrbye 2017 (109)
	SMART program for stress management and resilience development with reflective exercises, guided discussions, and tool acquisition in small groups
	12 hours for the first cohort and 10 hours for the second
	Immediately after
	↓ Cohort 1
? Cohort 2
	❌
	✅
	
	
	
	✅

	Fukuyasu 2021 (110)
	Combined program including: 1) Simulated medical interview, 2) Multimodal training in Humanitude-centered communication (posture, gaze, touch, verbalization)
	4-hour workshop for intervention 1 and 8-hour workshop for intervention 2
	Measurements taken during the intervention and at later times
	↑ Immediately after ↔ for later assessment
	❌
	✅
	
	
	✅
	✅

	G 2022 (111)
	'Medical Humanities' module including small group discussions, presentations, poster creation, and theatrical performances (drama)
	16 hours over 18 weeks
	Immediately after
	↑
	❌
	✅
	✅
	
	✅
	✅

	Harlak 2008 (112)
	Interactive presentations, exercises, role-playing, pair work, and group discussions
	30 hours in the first year
	At the end of the first year
	↑ for those with a low first score
↔
	❌
	✅
	✅
	
	✅
	✅

	Hilton 2025 (113)
	Theoretical courses followed by longitudinal observations of patients with chronic diseases from their home to the end of their care
	2 hours
	Immediately after
	↑
	❌
	
	
	✅
	
	✅

	Hojat 2013 (25)
	Viewing 22 short videos of patient-doctor encounters, followed 10 weeks later by a lecture with a presentation on the importance of empathy in care and discussion
	Two 30-minute sessions separated by 10 weeks
	At the end of each session
	↑
	✅
	✅
	
	
	
	✅

	Kagawa 2023 (114)
	10-minute introductory course, 30-minute patient experience narrative, 20-minute group discussion, 20-minute Q&A
	80 minutes
	Immediately after and at 6 months
	↑
	❌
	✅
	
	
	
	✅

	Kataoka 2019 (115)
	Communication training workshop with standardized patients
	4 hours
	Immediately after and at 5–6 years of curriculum
	↑ Immediately after ? After 5.6 years
	❌
	
	
	
	✅
	✅

	Kim 2020 (116)
	Training including theoretical course on empathy and case discussion
	8-hour program spread over 2 consecutive weeks
	Immediately after
	↑JSE 
 ? IRI
	❌
	✅
	
	
	
	✅

	Kim 2020 (15)
	Theoretical course, small group activities, interviews with people from different backgrounds, then creation of a video project
	NS (project spans two semesters)
	At the end of the second semester
	↑ for those with a low first score
?
	❌
	✅
	
	✅
	
	✅

	Lim 2011 (117)
	Seminar on brief intervention and motivational interviewing with examples of doctor-patient exchanges, followed by a role-playing workshop
	Organized 6 times during the year
	At the end of the year
	↑
	✅
	✅
	
	
	✅
	✅

	Lynch 2019 (118)
	Module including weekly courses by healthcare professionals, researchers, and representatives of disabled patients, practical anatomy sessions, a one-day visit to a rehabilitation center, and case presentations
	12-week module with weekly interventions
	Mid-intervention and at the end
	↑
? Depending on the time of the intervention
	✅
	✅
	
	✅
	
	✅

	MacLean 2020 (119)
	Longitudinal mindfulness curriculum including guided meditation sessions, introspective reflection, mindful communication exercises, group discussions, and application of mindfulness to the doctor-patient relationship and emotional resilience
	10.5 hours total over 3 years
	At the end of the first, second, and third year
	↑ si > 2h/w of practice 
? others
	❌
	✅
	✅
	
	
	✅

	Ozan 2022 (120)
	Online training in communication skills in small groups (14–15 students) with video excerpts, instant questionnaires, Q&A activities, interactive supports, and subgroup presentations
	2×45 minutes
	One week after
	↑
	❌
	✅
	
	
	
	✅

	Potts 2022 (121)
	Analysis of discrimination experiences by patients, study of stigmatization among caregivers, and educational approaches to reducing intergroup prejudices
	2 sessions (1.5 hours + 1 hour)
	Immediately after
	↑
No statistical test
	✅
	✅
	
	
	
	✅

	Praharaj 2021 (122)
	1-hour interactive lecture in a large group, followed by a 3-hour small group session to explore beliefs about mental illness, understand associated stigma, and enhance empathy towards people with mental disorders (with simulated situation)
	1 hour + 3 hours
	Immediately after
	?
	❌
	✅
	
	
	
	✅

	Rosenthal 2011 (123)
	'Patient-centered medicine' course including early clinical experiences, seminars with mentors, large group discussions, and longitudinal clinical experience
	15×1 hour
	At the end of the academic year
	?
	❌
	✅
	
	
	✅
	✅

	Sarkis 2025 (124)
	Reflection and role-play group including critical analysis of videos, group discussions, role-playing, and interactive courses to structure knowledge
	3.5 hours (spread over 4 weeks, 3 sessions)
	Immediately after the intervention
	↑
	✅
	✅
	
	
	✅
	✅

	Schweller 2014 (125)
	Simulation with standardized patient (SP) followed by a discussion
	4 weekly sessions over 30 days
	Evaluation 3 months after the intervention
	↑
	❌
	✅
	
	
	✅
	

	Schweller 2017 (126)
	'Health and Medicine' program including sharing experiences between doctors and patients, supervised hospital visits, viewing simulated consultations by teachers/actors, and analysis of poor consultation caricatures
	Interventions spread over 4 months
	Evaluation on the last day of the program
	↑
	❌
	✅
	✅
	✅
	✅
	✅

	Sevrain-Goideau 2020 (127)
	Forum theater sessions where students re-enact problematic clinical situations and can intervene, test, and experiment with different communication attitudes
	12 hours (2×4 hours + 4 additional hours)
	After each session
	↑
	❌
	✅
	
	
	✅
	

	Shapiro 2019 (128)
	Curriculum in 4 groups combining clinical scenarios, theater exercises, meditation, simulated patient experience, and 'Empathetics' video program
	4×90 minute HK sessions (plus other curriculum activities)
	After the HK curriculum
	↑
	❌
	✅
	
	✅
	✅
	✅

	Srivastava 2017 (129)
	Interactive audio-visual session on clinical empathy followed by a Q&A exchange
	Single session
	Evaluation one month after
	↑
	❌
	✅
	
	
	
	✅

	Tanriverdi 2022 (130)
	Announcing bad news to a simulated patient in five scenarios / single session
	
	Immediate evaluation after the session
	?
	❌
	
	
	
	✅
	✅

	Thng 2022 (131)
	Discussion after viewing 2 VR scenarios from a child's perspective + 'Teddy Bear Hospital' workshop with 5 scenarios
	Approximately 2 hours
	Immediately after the TBH session and at 1 year
	↑
	❌
	✅
	
	
	✅
	

	Tisdale 2020 (132)
	Interaction with 2 patients with neurological disorders (30 minutes each) + 2-hour debriefing
	30 minutes + 30 minutes + 2 hours
	Immediately after and 5 weeks after
	↑
	❌
	✅
	
	✅
	
	

	Vilar Queirós 2021 (133)
	Theoretical course on psychiatric pathophysiology + weekly practical sessions with patient interviews and interactions
	Weekly during the 4th year
	At the end of the 4th year
	?
	❌
	
	
	✅
	
	✅

	Williams 2014 (134)
	2-hour interactive workshop on empathy after viewing a 20-minute video simulation
	20 minutes + 2 hours
	5 weeks after
	↑
	❌
	✅
	
	
	
	✅

	Wündrich 2017 (135)
	Introduction to empathy + empathy skills training with simulated psychiatric patients
	2×2 hours 15 minutes
	Immediately at the end of the intervention
	↑
	✅
	
	
	✅
	✅
	✅

	Ye 2020 (136)
	1 week of theoretical courses on empathy and narrative medicine + 2 weeks of clinical practice with empathy-centered training, patient interviews, and reflective writing
	3 weeks
	Immediately after
	↑
	❌
	✅
	
	
	
	✅

	Yuan 2023 (137)
	Theoretical teaching in narrative medicine (NM) associated with practical methods to develop the humanistic quality of the student in medical situations
	8×2 hours
	Immediately after
	↑
	✅
	
	
	
	✅
	✅

	Yun 2018 (138)
	Small group activities focused on empathic communication in various everyday life situations and in the doctor-patient relationship, with peer discussions, mini-lectures, role-playing, and real-time feedback
	5 consecutive weekly sessions
	Immediately after the intervention
	?
	❌
	✅
	
	
	✅
	✅
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