Supplementary Files
Supplementary File S1. Independent Prompt and GPT Responses

Independent Prompt
Acts as an expert reviewer of scientific articles.

Create a table with this 9 columns:
| Article title | Summary | Software/Al used | Software/Al Description | Participants |
Control and other groups | Hospital Area | Learning Impact | Student Satisfaction |

| am going to attach a scientific article to you and | need to extract the following
information:

1- Article title

2- Summarize the article in less than 200 words.

3- What software, type of software, Al or Al algorithm do you use? Indicate only the
answer, if it is not available also indicate it.

4- Brief description of the software or Al used

5- Indicates the number of participants in the study.

6- Indicates if there is a control group. What other groups are there?

7- Inwhich hospital area is it performed: nursing, medicine, or others?

8- What is the result that the use of the virtual patient causes on learning? List itin
different points.

9- Is the degree of satisfaction of the students in the study mentioned? If yes, indicate
which one itis.

Do not give redundant or unnecessary information.



GPT4 Responses

Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
The useofa virtual This pilot study evaluated theintegration of a virtual patient (VP) |ISP system 118 No control group mentioned, other | Medicine VP can reliably differentiate
patient casein an OSCE- into an OSCE exam to assess medical students' clinical reasoning groups not specified student performance.
based exam ~Apilot |and problem-solving skils. 118 fourth-year medical studentsat - It provides arealistic testing
study Karolinska Institutet participated. The study found that VPs scenario.

might be useful for assessments in medical education, suggesting -Encourages active and reflective
they can reliably differentiate student performance and provide learning.
arealistic and engaging testing environment. However, the study
also recognized theinfluence of human assistants on student
outcomes and emphasized the necessity for proper training and
system familiarity among students to effectively use VP systems
like ISP for assessments.
The ISP system helped in assessing|
clinical reasoningand problem-
This study evaluated the use of avirtual patient (VP) simulation i e S
tool, the ISP system, in an OSCE-based clinical reasoningand . a:‘fsm:mdm TRl Student satisfaction varied, with a
S problem-solving assessment among 118 fourth-year medical Medical education, |'THoe 2 e LCES general positive response towards the
A students at Karolinska Institutet. The VP aimed to test clinical 118 fourth-year | No specific control group mentioned, within engaging and realistic nature of the
patient casein an OSCE- performance reliably
; skillsin arealistic yet controlled environment, enhancing. of Patients (1SP) medical but students were divided into asurgical courseat e simulation. Somestudents highlighted
based exam ~A pilot -Highlighting the need for !
Iearning through intera students b four hospitals. ' concerns about the systemsinterface
study L student familiarization with the
the SP's potential in differentiating student performances Institutet iy and the limited interactive dialogue
effectively, although adjustments for assistant influence and A . with the virtual patient.
-Suggesting potential for high-
student training on the system were recommended. )
stakes exams with further
development
This study evaluated the use of avirtual patient (VP) in an OSCE- VP was effective in differentiating
based exam among 118 fourth-year medical students at Medicine, within | Petween students'performances
The useofa virtual Karolinska Institutet. It aimed to assess VP asa tool for clinical Not explicitly a control group but g and provided a realistic, engaging | Mixed results; while students found the
3 . ; : 118 fourth-year 5 the surgery course rovided :
patient casein an OSCE- |reasoning and problem-solving assessment. The study observed et comparisons were made between oot learning . However, [VP useful,
based exam ~Apilot |students'interactions with the ISP system for history taking, of s different student groupsbased onthe (€ %' i ededin |limitationsin interaction and system
study physical examination, and diagnosing. indicated that VPs i i o system familiarity and reducing ilari
could di i D though pltals. theinfluence of human
logistical and technical adj Y. assistants.

Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
The virtual patientasa _|Thisstudy investigates the effectiveness of Virtual Patients (VPs) |Virtual Patient: Simulator of Clinical |20 medical | No control group; study group of 20 | Medicine igni in_|High with students finding
learning tool as low-fidelity simulators for improving clinical reasoning and | Cases (Web-based) students undergraduate medical students from history taking and clinical the VP easy to use, motivating, and

history taking skills in undergraduate medical studentsat first to fifth academic periods. ills, confirmed by preq{ beneficial for e stress,
Universidad del Rosario. i Vpsina and post-course evaluations. | particularly at the start of their careers.
framework,
medical ithout patient risk.
Results showed significant improvement in students’ skills from
pre-top ived,
i i i for error, promoting self-
directed learning, and facilitating a deeper understanding o
medical practices through repetitive, focused practice.
The study explores the effectiveness of a low-fidelity simulator, Significant improvements were
) . ; h ; : ‘ " High student satisfaction reported;
The virtual patientasa  |Virtual Patient (VP), in developing clinical reasoning and history- 20 noted in students'interview
; ; : : No specific control group; pre-and-post ° VP easy to use, stress-
learning tool: amixed medical students. e undergraduate skills, physical examination,
o : : | [Virtual Patient (Web-based software) : course evaluations wereused forall | Medicine N reducing, and helpful in making
showed significant improvements n students' medical clinical judgment, relevance of
i " : " participants. mistakes without real-world

study abilities across various clinical skills through amix of students medical exams, and case el

quantitative and qualitative methods. presentation abilities. e

1. Enhanced interview

The study evaluated the effectiveness ofa Virtual Patient (VP skills<br>2. Improved physical
Thevirtual patientasa [y - the et ° . gk 20 o nprove Py
e ey |simulatorin reasoning and history-taking skills exam skills<br>3. Enhanced e

BEERamic: i g a low-fidelity Virtual Patient (Web-based tool) N ioned Medicine clinical judgment<br>4. g !
quantitative qualitative " 7 . medical free and motivating learning tool.
o] The VP was used in learning s Improved relevance of medical

g environment to improve essential medical skills. exams<br>s. Better case
presentation skills

Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Learning clinical This study evaluates a virtual patient (VP) system integrated with |Al with natural language processing |112 medical | Not explicitly mentioned Medicine Enhanced clinical reasoning, | High student satisfaction; 80% reported
reasoningwithvirtual | Al and natural language processing, aimed at teaching medical students confidencein handling real increased confidence and proficiency,
patients tudents clinical reasoning. It involves students interacting with patients, and structured thought |with a preference for more VP-based

VP simulating medical issues, helping them build clinical patterns. learning experiences.
reasoning by based on the VP's responses. The
system provided feedback and performance scores, enhancing
self-directed learning and clinical competence. The methodology,
was tested on 112 medical studentsat Kaohsiung Medical
University and E-Da Hospital in Taiwan, showing that it
effectively ! clinical probl ing skills and
confidence.
- Early clinical exposure to
This study addresses the challenges of teaching clinical reasoning patient scenarios<br>-
in medical education, traditionally handled through lectures Opportunities for repetitive
and case studies. With theintroduction of advanced technology, practiceand immediate . ,
-High for the system’s
Learning clinical avirtual patient (VP) system util tificial and | Virtual patient (VP) system with Medical r>- Enhan of A ]
contribution to competencein problem.
reasoningwithvirtual | natural language processing was developed to enhance learning ~[artificial intelligence and natural 112 Not specified Medical University [self-directed learning and °
solving<br>-80% reported increased
patients through simulated clinical encounters. The study evaluated the [language processing and E-Da Hospital) [knowledgestructure "
fthis VP system with 112 medical students at I P v
Kaohsiung Medical University and E-Da Hospital, focusing on its confidenceand proficiency in
impact on students'clinical reasoning skills and confidence. clinical problem-solving among
students
This study virtual patient (VP) sy: hanced by
artificial intelli natural ingto - - Facilitates self-directed learning.
; : : Medicine
Learning clinical facilitate clinical reasoningin medical students. It imulates o : [ <br>-Enhances in  |-80%of ted increased
neene : L ; ! Artificial intelligence and natural : Medical [ A
reasoningwithvirtual |clinical encounters, allowing students to interact with a VP, 112 No control group specified onsiu clinical problem solving. <br>- |confidence. <br>-Students expressed a
ne TR language processing University and E-Da "
patients make decisions, and receive immediate feedback. The system was =] Improves knowledgestructure | desire for more VP-based experiences.
tested with 112 medical studentsin Taiwan, showing benefitsin 2 and decision-making confidence.
clinical problem solving and learning effectiveness.

Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Using a Virtual Patient | This study evaluates theimpact of avirtual patient Al chatbot on |Dialogflow® 193 fourth and | No specific control group; study Dental education |-Enhanced diagnostic High satisfaction reported, with an
viaan Artificial dental students' diagnostic skillsat the Universidad Europea de fifth-year participants used the chatbot in a competence<br>-Increased average rating of 4.36 out of 5,
Intelligence Chatbot to | Madrid. The Al chatbot, named Julia, simulated a patient with dentistry descriptive cross-sectional study exposureto clinical cases<br>- indicating positive reception and
Develop Dental reversible pulpitis, providing a safe and controlled environment students format. Improved self-evaluationand | perceived usefulness of the Al tool in
Students’ Diagnostic  [for students to practice and improve their diagnostic abilities. their learning process.

Skills The chatbot was accessed via Telegram, allowing flexible student
interaction. The study found that the use of the chatbot
improved students' diagnostic skills and was well-received,
suggesting potential for wider curriculum integration.
The study explores the use of an Al chatbot as avirtual patient
(named Julia) to enhance diagnostic skillsin dental students. It
UsingaVirtual patient | Rl ohancedixe ! Thevirtual patient (Al chatbot) | -
focused on integrating this technology into the dental 193 dental High overall atisfaction with mean
viaan Artificial : ’ . Dentistry effectively enhanced diagnostic | & :
assessingit: in improving diagnostic students from ratings around 4.36 on a 5-point scale,
Chatbot to et ! A : ’ ; No control group; study participants | (specifically dental |skills and allowed studentsto ; .
accuracy and student satisfaction through interaction with the [ Dialogflow® application the Universidad ’ indicating positive student feedback on
Develop Dental ) e : were fourth and fifth year students | students practicein arisk-free et
? virtual patient in a controlled, stress-free environment. The Europeade their learning experience with the Al
Students’ Diagnostic 4 N N thereby
findings suggested overall positive student reception and Madrid chatbot.
Skills ’ their learning experience.
improved diagnostic competencies, recommending further
integration of Al into dental training.
The study explored the impact ofan Al chatbot, simulating a
Usinga Virtual patient _|Virtual patient, on the diagnostic skils of dental students. It
N involved 193 students from the Universidad Europea de Madrid, - Enhanced diagnostic skills .
viaan Artificial A A ‘ e 193 students ) ) o ' ~Overall high satisfaction with the Al
! who interacted with the chatbot to improve their diagnostic No specific control group mentioned. . through repetitive practiceand |, )
Intelligence Chatbot to |~ ! Sl : from 4th and < Dental Education "® [interaction (mean score of4.36 out of
abilities. The chatbot, designed with Dialogflow, used Dialogflow Stu and 5th feedback. - Improved adaptation ) ean ¢
Develop Dental ’ : e ’ ) Sth year ( v) A 5). - Higher satisfaction noted among
e A d provide e Vear dental students. to technological advancements |21," 6" 1
B < feedback on student diagnoses. The study showed high student 1/ in dental education. u .
satisfaction and suggested integrating similar technologies into
dental education to enhance learning.
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction




Affect and Cognitive
Closurein Students—A

This study examines how affect and cognitive closureinfluence
the acquisition of clinical interview and reasoning skills among

Step to
Education of Clinical

students, (SP)and virtual patients
(VP). With 56 fifth-year clinical psychology students

The study used the authors own SP and
VP tools to facilitate and measure
learningin clinical psychology settings.

56 fifth-year
clinical
psychology
students

Control groups are not explicitly
mentioned, but the study involved both
SP and VP groups, suggestinga

h.

Not specified as
conducted withina
hospital setting; it

involved university

[P enhanced interview skills
effectively. VP was beneficial for
most clinical reasoning skills,
helping those with low efficacy in

Not explicitly mentioned, though the
study discusses the effectiveness of
teaching methods, implying some level
of attention to student experience and

in thestudy explored the ofthese participated. psychology fulfilling their need for closure |satisfaction.
Psychology with the Use |teaching methods. SP was found more beneficial for enhancing students. (low EFNC).
of Simulated and Virtual [interview skills, whereas VP was more effective for clinical
Patients reasoning skills. The study aimsto tailor educational approaches
toindividual learning capabilities, improving both the
d student out clinical
psychology.
Affect and Cognitive  [This study i theimpact of affect and
Closurein on learning clinical psychology students using | The study used specific software tools [iechies [l it e i)
: ; A ; : 56 fifth-year conducted within | patients more effective for
Step to Personalised |simulated and virtual patients. It examined how different levels |developed by the authors o virtual |°" 1" particinants were divided it o et e e tenl
Education of Clinical  |of need for closure affect the development of clinical interview |and simulated patient interactions, RISUEECNEE DEEE | ittt RIS TEHIEDEITE ML Student satisfaction was not explicitly
Assessment in and reasoning skills. The results indicate that simulated patients |aimed at teaching and evaluating i e prdEE b e | e s
gy with the Use ive for view skills, while virtual interview Y paticn SV eI
patients helped in learning clinical reasoning skills, especially for CETHE not IwEiEs

of Simulated and Virtual
Patients

students with lower efficacy i fulfilling their need for closure.

clinical reasoning.

ahospital area.

fulfilling their need for closure.

Affect and Cognitive
Closurein Students—A

The study explored the role of affect and cognitive closurein
learning clinical assessment skills using simulated and virtual

This study was
conducted at the

Simulated patientsimproved
interview skills. Virtual patients

Step to Personalised atients among 56 fifth-year clinical psychology students. The 56 fifth-year University of Social
D) o1 G E GRS . The study utilized the authors'toolsfor [0 ' There were two groups: one group P were beneficial for clinical Not specifically mentioned; the focus
Education of Clinical | research found that simulated patients were moreeffectivefor | ! clinical ; ‘ sciences and ‘ " °
N N N Lo N N simulated patient (SP) and virtual trained with simulated patients and the reasoning skills, especially for was on learning outcomes rather than
Assessment in interview skills while virtual patients were beneficial for clinical A psychology . nota !
- N - N N . patient (VP) sessions. other with virtual patients. N N lower efficacyin  [satisfaction.
Psychology with the Use This highlights how affect and cog d students hospital, focusing ; ‘
: : fulfilling the need for cognitive
and Virtual methods, approach on psychology i
Patients to teaching clinical skills. education. [REEE
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Learning |Thi useof the Digital Clinical Experience _|Shadow Health Digital Clinical 130 MsN No specific control group; thestudyis | Nursing 1. Enhanced critical self- Not specifically mentioned, but the
through Virtual Patient ~|(DCE) simulation software by master of science in nursing Experience (DCE) students based on the performance and self- reflection. 2. Positive correlation [study impliesafocus on the educational
Predicting through structured reflections of students using the DCE. between the exploration of effectiveness rather than direct student
Critical Student self-reflections. The study employed a within-stage mixed-model secondary clinical findingsand | satisfaction metrics.
Reflections design analyzing students' performance based on theamount of critical reflection.
dialogueand clinical items discovered during the simulation.
Results suggest that critical self-reflection, indicative of
transformative learning, correlates positively with the
exploration of secondary clinical findings, whilefocus on
primary findings alone had a negative correlation with the depth
of reflection.
This study theimpact of virtual patient The study found that critical self-
on the critical self-reflections of 130 Master of Sciencein Nursing reflection, indicative of
) | (MsN) students using the Digital Clinical Experience (DCE) transformative learning, was
Transformative Learning
(hrough Virtual patient. |$OWare: Itexplores how the depth of clinical findings more likely when students
M
i Ry | s e MU AU CREREREED |y e srimmss(es) EDLEY Not specified ey || MOty Not explicitly mentioned
ntiet Stodent employinga framework of situated cognition and transformative students clinical items during simulations.
refloctions Iearning theory. The findings suggest that more in-depth This suggests that deeper
exploration of clinical topicsin simulations can enhance the exploration of patient histories
quality of students' reflections, potentially leading to and conditionsin simulations
transformative learning experiences. can enhance earning outcomes.
This study utilized the Shadow Health Digital Clinical Experience
(DCE), avirtual patient simulation, to assess theimpact on
Transformative Learning |nursing students'critical self-reflection. It involved MSN 1. Enhanced clinical reasoning
through Virtual Patient | students who engaged invirtual patient interactionsaimed at |\ Digital Clinical CEOED skills through interactive - v
Simulations: Predicting [enhancing their clinical reasoning and reflective journaling skills. |2 O Not specified 2. Deeper self- Not explicitly mentioned
" @ "8 KIS | experience (DCE) students )
Critical Student The study’ that deeper with varied reflection linked to handling
Reflections clinical imulati iti complex patient cases.
self-reflections, which is crucial for transformative learning
experiences.
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Hospital nurses’ This study examines how hospital Virtual Human Toolkit 27anurses | Not applicable Medical and The simulation exposed a Not explicitly mentioned in the
of ively impaired elderly patients, specifically whether they surgical settingsin |significant gap in recognizing and |provided details
inolder cognitively |can identify pain-related causes. Nurses often rely on hospitals managing pain-related agitation,
impaired patients:do |antipsychotics rather than recognizing and treating the demonstrating an over-reliance
they i pain. Thestudy gap in current nursing on antipsychotics.
related agitation? i d for better pain
strategies in hospital settings.
This study investigates how hospital nurses manage agitation in
older cognitively impaired patients, focusing on whether they
Hospital nurses’ recognize agitation caused by pain. Avirtual simulation was used a
) P . ) : Not explicitly however, the
of assess nurses' managing patient agitation without No specific control group; the study significant gap in the practice of y
: : : o ! ) : Medical and : ; simulation'sreliability and immersion
inolder cognitively |prior information about the patient's pain condition. The 274 registered |involved various nurse participants recognizing pain-related
; : Virtual Human Toolkit nursep surgical settingsin wererated highly, which could
impaired patients:do |findings revealed that most nurses (95%) did not identify pain as nurses undergoing the simulation agitation, with only 5% of nurses
; o ’ ’ public hospitals j indirectly indicate participant
they recognisepain-  [a cause of agitation and predominantly used antipsychotics for independently . identifying pain asa source of
; engagement and satisfaction .
related agitation? The study gapin agitation correctly
pain-related agitation, suggesting a need for
improved training and awareness.
Hospital nurses’ This descriptive correlational study investigates how hospital The study illuminated the gap in
" of } fon In older cognitively impaired patients No control group; the study was cross- | Medical and practiceand poor managerent 5 ey
inolder cognitively |experiencing pain, usingavirtual simulation. It revealed a ) -ontie € nes cros ’ .. |ofpain-related agitation by Not explicitly mentioned in the
I ! P A ! : Virtual Human Toolkit 274nurses |sectional with multivariate descriptive |surgical settingsin atec
impaired patients: do significant reliance on antipsychotics with inadequate patient design. hospitals nurses, which is often summary provided
they re i ighti i i iz = 4 mismanaged as behavioral issues
related agitation? managing pain-related agitation. rather than pain.
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
User Responsetothe | Thestudy evaluated the effectiveness of the Neurological NERVE 69 No specific control group mentioned | Not specified “Improved identification of
i ofaVirtual Rehearsal Virtual (NERVE) in cranial nervelesions, especially
Patient with Cranial  |simulatinga cranial nerve exam for medical students, residents, with repeated exposure.
Nerve Injury and clinicians. It assessed their ability to identify cranial nerve
I d gauged their with
D limitation tohave
value, p y for benefited from
repeated exposure .
The study evaluated the effectiveness of the Neurological NERVE was found to be beneficial
: ’ in enhancing examination skills, [The students reported a positive
Examination Rehearsal Virtual Environment (NERVE) tool, which
) e 69 participants: Not specifiedasa |especially for identifying cranial | educational experience with NERVE
User Responsetothe  [isavirtual patient simulation designed to help medical students,
- ) : i 9clinicians, 7 |No control group; participant groups |specific hospital  [nerve deficits. The ool was despite some technical limitations.
Simulation of aVirtual |residents, and cliniciansimprove their skills in diagnosing cranial
P ’ ’ i 4 NERVE residents,and _|includeclinicians, residents, and area, used broadly |particularly useful for residents, | Overall satisfaction with the tool was
Patient with Cranial D limitations,
’ : j 53medical | medical studentsat various levels. for medical who had the lowest initial moderateto high across different
Nerve Injury the tool beneficial for learning. The study involved various
orns : students education. successin correct diagnosisbut | groups, with specific praise for its
metrics to assess learning, satisfaction, and the realism of the
benefited from repeated educational value.
simulation.
exposure.
The study evaluatesthe effectiveness of the NERVE tool, avirtual e e
patient simulation developed for cranial nerve examination ; !
; } its educational valuein
training. The simulation was used by medical students, residents, - (— o ) -
) AULELT L Students, 69 participants improving examination Mixed: Overall, participants
Neurological and clinicians to improve neurological examination skills. . . ' A
e neure A Not specifically mentioned as a control - |techniques, though technical [acknowledged the educational benefits,
Rehearsal | D limitations, such ith the ‘ : Medical education |; e
NERVE residents, 53 |group; the study appearsto involve only| issues were noted. Benefits though they noted technical limitations
Virtual speech software, found NERVE ] : in neurology ; e ] o
! LS une medical one group sing the NERVE system. included enhanced familiarity  [and varyinglevels of realism in the
(NERVE) beneficial for learning, although satisfaction levels varied with ) A
° o ; students) with exams and the
sometechnical criticisms. The research aims o enhance o : o
oM ot ability to practice rare clinical
neurological diagnostic skills through repetitive exposure and anorion
improved simulation technology. B
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Developinga ofavirtual ChatScript S2medical | No control group specified Not specified The system demonstrated ahigh | Not specifically mentioned
Conversational VSP patient (VSP) system intended to train medical studentsin students degree of conversational

history-taking skills. The VSP engages studentsin natural

simulating real-lif
The study tests the system's conversational accuracy and its
impact on student learning and diagnostic skills.

accuracy with responses deemed
accurate between 79% to 86% of
the time, depending on the case
complexity. Students were able
to practice and improve their
differential diagnosis skills
effectively.




Developinga

Th

and ofa
virtual standardized patient (VSP) system to enhance medical
students' history-taking skills. The VSP system utilizes a natural
language processing dialogue management system integrated
with 3D characters to simulate realistic patient interactions. This

ChatScript and Unity 3D

52 students (18
third year, 34

Control group not specified. Third-year
and first-year medical students

Not specified, likely
medical education

- Improved diagnostic accuracy. -
Enhanced clinical reasoning. -

Not explicitly mentioned in the text, but
implied positive based on system

Conversational VP articipated in different complexity  [or clinical

allows students to practice clinical reasoning and differential first year) FEMEL Rty ErelE Better history-taking skills. feedback improvements.

scenarios. simulation.

d ith real patients. The

system’s feedback aims to improve students’ diagnostic accuracy

and communication skills.

andi ofa

virtual atient , which integrat :

: B e (Choeent P The use of VSP improved
o inga a high-fideli ine (Unity) to si i laenogticaccuracyend High satisfaction reported amony
Conversational Virtual | & 7 18 third-year | Thestudyinvolved acontrol group of confidencein history-taking B & S

. interactions for medical students. The system, tested with . . N N students due to theimmersive and

Standardized Patientto [ - EL ) and34first- | third-year medical studentsand other : before real patient interactions. |*r- o1\ cheimi ¢

medical students at the Ohio State University College of Chatscript " € Not specified ! realistic interaction with VSP, which
Enable Students to e e = year medical |groups of first-year medical students for It allowsfor practicein anon- ; !

e Stu | Medicine, allows students to practice history-taking skillsin a g " "™ |helpsin better preparation for actual
Practice History-Taking " R students different complexity levels of cases. threatening environment, aiding | <"
° controlled environment. The VSP system aims to improve X patient encounters.

Skills o environ ; in the development of

students' diagnostic accuracy and reduce faculty time and (I

; Ao : communication skills.

resources, enhancing early skill acquisition before real-ife

patient encounters.

Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
AStudy to Design a The study developed and designed a software-based virtual Oculus Quest 91 students and | No explicit control group mentioned, |Physiotherapyat _|Thevirtual patient scenario helps | The feedback analysis from students and
Learning Tool “Virtual |patient for learning functional diagnosis with clinical reasoning 15faculty  |butthestudyinvolves feedbackfrom |Ravi Nair in developing functional faculty suggests that the virtual patient
Patient” for Functional |ofrespiratory dysfunction. It assessed and analyzed the need for members both faculty and student the clinical reasoning [scenario is engaging, interesting, and
Diagnosisand Clinical |virtual patient simulation through interviews, designed a use of thevirtual patient i their College, Datta  [skills. Itis structured and provides avaluable learning experience.

piratory [respiratory , and evaluated the utility of the curriculum. Meghe Institute of [organized, which aidsin the
Dysfunction in the prototypein teaching physiotherapy students Medical Sciences  |quick understanding of diseases.
Undergraduate
Physiotherapy
Curriculum
AStudy to Design a
Learning Tool “Virtual | The study developed a virtual patient in a VR platform to
Patient” for Functional learning of respirator - Enhances clinical reasonin
: ‘ ° ‘ g0 respiratory h 106 (91 ) Physiotherapyat | ) € |High; thestudy reported positive
Diagnosisand Clinical | diagnosis and clinical reasoning in physiotherapy education. No control group was mentioned. The skills - Improves clinical
° : ’ students, 15 : DattaMeghe ' |feedback from both students and faculty
Reasoning of Respiratory |Using Oculus Quest, the virtual environment allowed studentsto [Oculus Quest study included physiotherapy students judgment and decision-making
: q faculty Institute of Medical | . on the utility of the virtual patient
Dysfunction in the interact with a simulated patient, enhancing learning through and faculty members only. abilities - Provides organized and
; ! : members) Sciences ; system in learning clinical procedures.
L cenarios that integrated vari ] logical sequence learning
d diagnoses.
Curriculum
AStudy to Design a
U pE This study aimed to develop a virtual patient software tool to aid
Learning Tool “Virtual || . 8 3 : .
Ot h inthelearning of functional diagnosis and clinical reasoning The use of the virtual patient tool
Patient” for Functional respiraton Itinvolved ion ofa improved students'clinical
Diagnosis and Clinical piratory ! 98 prov ¢ High, with feedback showing that it was
; ! virtual using Oculus Quest, where physiotherapy ) ) reasoning and decision-making with feedbac -
piratory : : Oculus Quest 15faculty  |Notspecified Physiotherapy " engaging, interesting, and a convenient
o students could interact with avirtual patient. The study assessed skills. Itis structured and N
Dysfunction in the members tool oncetrained.

the utility of this tool in teaching by gathering feedback from

organized, enhancing the

Und duat
NEECERRERS students and faculty, which indicated that the tool effectively understanding of diseases.
Physiotherapy . A
; enhanced learning and clinical reasoning skills.
Curriculum
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
Learningand clinical | The study explores the perceived usefulness of avirtual case | OpenLabyrinth 19 students and| No control group; the study was a single | Medical 1. Enhanced readiness for real-life | High; both students and teachers found
i e of loped and delivered through the OpenLabyrinth 12 teachers  |group study. pharmacology |patient care. 2. Improved thevirtual scenarios authentic and

second-year medical
pharmacology students
and teachers with virtual
patients developed using
OpenLabyrinth

platform among medical studentsand teachersin India. It
focused on enhancing clinical reasoning and decision-making
skills usingvirtual patients. This educational tool was well
received, especially for ts real-life decision-making simulations,
though ted more on phar

understanding of
interdisciplinary roles. 3.
Increased engagement in clinical
reasoning.

engaging.

Learning and clinical
eof

This study explored the effectiveness of virtual patients
developed using OpenLabyrinth software to enhance clinical

year medical phar
and teachers. It focused on providing a realistic clinical decision-

second-year medical
pharmacology students
and teachers with virtual
patients developed using
OpenLabyrinth

making that mimics real-ife medical situations.
Participants, both students and teachers, reported that the
virtual effectively mimicked real ki

&

d provided a risk-fr to practice
clinical skills. Feedback indicated that while the tool was well-
received and beneficial for understanding patient care from

in theinclusion of phar
the clarity of user interface navigation.

OpenLabyrinth

19 studentsand
12 teachers

Not applicable, asthiswasnota
comparative study but a feedback-
oriented pilot study on the use of a
virtual patient system

-Participants felt it provided a
realistic simulation of clinical
decision-making. - Highlighted

v
(Medical College)

for repeated, risk-
free practice. - Feedback

indicated improved readiness for
real-ife clinical scenarios among

- High overall satisfaction with the
realism and educational potential of the
virtual patients. - Some students
expressed aneed for better integration
of pharmacotherapy and clearer
navigational cuesin thesoftware.

Learning and clinical
reasoning experience of
second-year medical
pharmacology students
and teachers with virtual

This study evaluated the use of irtual patient case scenarios on
the OpenLabyrinth platform among second-year medical

teachers. ted

with a clinical scenario and provided feedback on its
authenticity, engagement, and learning impact. Feedback was

OpenLabyrinth

31 (19 students
and12
teachers)

No control group was mentioned. All
participants engaged with the same
virtual case scenario, which was
intentionally devoid of

Pharmacology

1. Improved understanding of
patient interaction. 2. Exposure
to multiple perspectives. 3.
Emphasized ethical and
behavioral aspects of care. 4.
Highlighted theimportance of

74% of students and all teachers found
the experience worthwhile. Students
noted the lack of pharmacotherapy
content, whileteachers valued the case
for illustrating real-life medical

using positive, to real-life pharmacotherapy aspects to avoid bias. o€ e mport scenarios and emphasizing
3 . 2l . communication in patient . )
OpenLabyrinth medical decision-making. communication skills.
management.
Articletitle Summary Software/Al used Participants Control and other groups Hospital Area Learning Impact Student Satisfaction
D an Artificial_[Th ofadeep learningbased | Nottingham Physiology Simulator; |Not specified |Not mentioned Intensive Care Unit | Thesurrogate model developed | Not mentioned
Based ur for real fA i MATLAB, Python, TensorFlow, Keras, (icv) mimics the performance of the

ofa

¥
Dist DS) using the Physiology

Virtual Patient Model for
Real-Time Di f

simulator. The process involved using high-performance
)toct modelsthat efficiently

, achieving accuracy

Ray Tune

original NPS, showing high
predictive accuracy and enabling
faster diagnosis, thus potentially
improving treatment outcomes.

Disti di lex systems. The project demonstrated the utility of
HPCin rapidly developing and deploying diagnostic support
tools in clinical settings.

AStudy to Design a The study aimed to develop a virtual patient for diagnosing.

Learning Tool “Virtual
Patient” for Functional

P and teacl | reasoningin
undergraduate physiotherapy. It involved creating a virtual case

No specific control group. The study

Improved clinical reasoning,

Yes, students reported high levels of

Diagnosisand Clinical |scenario using VR (Oculus Quest) and obtaining feedback from 98 students, 15 clinical judgment, decision- A
included faculty and final-year satisfaction, with 80% agreeing it was
Reasoning of Respiratory |studentsand faculty. Thevirtual patient helped improve clinical |Oculus Quest, IBM Watson faculty 3 makingskills, logical sequencing, :
tested the more engaging than traditional
Dysfunction in the reasoning, decision-making skills, and diagnosis, based on members 5 A h and better understanding of
virtual patient and provided feedback. methods.
Undergraduate organized patient interactionsin asimulated environment respiratory dysfunctions.
Physiotherapy Faculty and it engaging, it
Curriculum inclusion in the curriculum.
AStudy to Design a
Learning Tool “Virtual | Thestudy aimed to develop avirtual patient tool for teaching
Patient” for Functional | functional diagnosisand clinical reasoning for respiratory 98 students, 15 ; ; T S N S S S
Di Clinical in 1t using faculty No specific control group mentioned. ’ s "
- » " N skills. - Enhances clinical expressed positive feedback. Students
Reasoning of Respiratory |virtual reality (VR) on Oculus Quest. Faculty and student Oculus Quest and IBM Watson members, and ubject experts, ; 2
et N judgment. found it engaging, realistic, and helpful
Dysfunction in the feedback was gathered to evaluateits educational impact. The 14subject |students, and faculty members. men [ ;
¢ _ b one ; making skills. in clinical learning.
Undergraduate resultsindicated that thevirtual tool is effective in developing experts
Physiotherapy clinical skillsand could beavaluable teaching id.

Curriculum




GPT40 Responses

Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student Satisfaction
Virtual Fuirtual patient tal Clinical b-based virtual patient | 130 MSNstudents | No specific control group; study Nursing , critical self- m , but
2 tical L (oce) simulation software that allows focused on different levels of clinical
Student Reflections Clinical 3 nursingstudents o interview, findings discovered by students. student
If 130 examine, document, and reflect abilityto apply knowledgeto |engagement and learning,
students. The results show that critical self-reflection, indicating on virtual patient interactions. different contexts
transformative learnin, is predicted by the number of secondary
clinicalitems discovered by students during their virtual patient
interviews.
of virtual
ransformative learning among nursing students It utilized ths
transformative learning among nursing students. It utilized the. A web-based virtualpatient
Shadow Health Digital Clinical Experience (DCE) to allow 1. Enhanced critical self-
Transformative Learning through Virtual simulation softwarethat allows No control group; analyzed
students o ineract with vitual patientsan perform cincal [ Shadow Health Digtal reflection 2. Improved clinical
Patient Simulations: Predicting Critical = B o [nursingstudentstointerview, 130 MsNstudents  [performance within asinglegroup of  |Nursing e Not explicitly mentioned
Student Reflections examine, and reflect on virtual students using the DCE g
ffctively the simulation faclltate crticlreflection and S engagement in self-assessment
transformative learning. It found that deeper exploration of B
secondary clinical items led to higher levels of critical reflection.
the hadow Health Diital [Aweb-based virtual simulation
Clinical Flon j i software that allows nursing .
- Encourages deeper exploration
Iearing. Tneresearch evaluateshow the number ofclinicl tems studentstointerview, examine, o
Virtual di patient Shadou et MI and reflect on their experience No control group; comparison based Pr:m‘esmuc:('sevrreﬂmm
tical of critical to oo £ with virtual patients. It includes [130 MSNstudents [on different levels of linicalitem | Nursing ; ; Not explicitly mentioned
Student Reflections heir various modules for different aiscovery i s
simulation performance. Results ndicate that discovering health assessments and provides e o e 8!
for deeper structured selfreflection i &
transformative learning. prompts.
Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student Satisfaction
Hospital nurses’ f in |1 o in_|Virtual Human Toolkit _|Asuite ofmodulesand toolsfor |274 registered medical |No specific control group. Thestudy | Medicine 1 Thestudy
older cognitively impaired patients: do they _[older cognitively impaired patients experiencing pain. Using creatinginteractivevirtual |and surgical nurses from [involved different groups of nurses g2p in recognizing and managing |focused more on the effectiveness of
recognise pain-related agitation? virtual simulation, the study aimed to identify the gap in nurses' human conversational agents |10 public hospitalsin  [based on demographics, seniority, pain-related agitation.<br>2.  [simulation and the gap in clinical
recognition and treatment of pain-related agitation. The results developed by the Instituteof | Queensland, Australia. ~|workplace, training, experience, and Highlighting the need for better | practice,
indicated that amajority of nurses administered antipsychotics Creative Technologies at the
instead of with only 4.7% University of Southern nurses to address pain asa
managing the agitation as pain-related. california potential cause of agitation
Thisstud) P jtation in
Ider
PEECE HE L Asuiteof modulesfrom the
s L ey el i ¢ e e o e - Most nurses missed pain asa
Hospital nurses’ ofagitation in : y hat most No control group mentioned. Groups -
Technologies at the University of Not explicitly mentioned in the
yimpaired p y gpain. |Virtual Human Toolkit 274 registered nurses | based on hospital relianceon ~Need
Southern California, designed for| extracted text.
recognise pain-related agitation? The simulation included branching pathways, video scenarios, e surgical, dementia, and delirium units. [settings) for improved pain recognition
and an avatar to mimic real-ife interactions. The results . training.
highlighted significant gapsin practice, with only 4.7% of nurses &
recognizing pain-related agitation
y hospital
(ST AT e Avalidated vignette-based -Revealed a gap in practice
Hospua\nu,%r ofsgtationin. [pr iy i fren without No control group mentioned; study
. . i simulation including branching |274 registered medical Medical and
Ider Virtual simulat ! - includes nurses from different units < !
i pathways, video scenarios, and _|and surgical nurses surgical units |Identified reliance on
T virtual simulation to assess nurses'decision-makingand such as dementia and surgical units
e it ) . an interactive avatar. antipsychotics
identifies gapsin practice, with only 4.7% of nurses recognizing
pain-related agitation.
Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student Satisfaction
P Favirtual y Examination Rehearsal | NERVE, Nintendo NERVE simulates alife-ize virtual |9 clinicians, 7 residents, |No control group, various groupsof | Medicine ~Identified cranial nerve deficits - | Overall positive reception, residents
Patient with Cranial Nerve Injury Virtual (NERVE) t t Wiimote® patient for cranial nerve exams, |8 MS3 and 4s, 20 MS2s, |medical students and residents Practiced history takingand | found it most resembling an actual
patient with cranial nerve injury using speech recognition and a utilizing speech recognition and [and 25 Ms1s i patient th
It bility to identify motion tracking with a Nintendo! showed nee rates
cranial nerve lesions, and overall satisfaction among medical Wiimote® as avirtual hand, for repeat exposure.
students, residents, and clinicians. ophthalmoscope, and eyechart.
The study evaluates the reception, ability to identify CN lesions, Avirtual patient system
and preference of the NERVE tool among medical students, simulatingaife-sized patient
residents, and clinicians. NERVE simulates avirtual patient with with cranial nerve deficits. It 1. Improved practical clinical
69 participants: 9 Overall positive but not overwhelming;
cranial tion and aNintendo. uses speech recognition and No control group; groupsinclude sills<br>2. Consistent
User Response to the Simulation of aVirtual clinicians, 7 residents, 8 frustrations with technical limitations;
Wiimote®. y N Rehearsal [motion aNintendo clinicians, residents, and medical [ Medicine evaluation<br>3. Potentially
Patient with Cranial Nerve Injury Ms3 and 4s, 20 Ms2s, highest approval for
with significant Virtual Wiimote® toactasavirtual |50 2 students across different years beneficia for repeated exposure, |1~ <" "%
performance, but indicating educational value. Residents had hand, ophthalmoscope, or eye especially for residents &
the lowest correct identification rates, suggesting they might chart during a simulated medical
benefit the most from repeated exposure. interview and examination.
This study evaluates the responses of medical students, residents,
il s theNeurologi el Bt Rohesl
i) e - improvement n practical Mentioned. Overall positive experience|
reception, y fy Alife-sizevirtual patient (VP) .
: 69 participants: 9 clnica gand [butvaried
d user preference. ) No control group. Other groups:
User Response to the Simulation of aVirtual . X clinicians, 7 residents, 8 > ] - f
avirtual NERVE recogni aNintendo Clinicians, Residents, Medical
Patient with Cranial Nerve Injury MS3 and ds, 20 Ms2s, d exp
b recognition Wimotes asavirtua hand, [ (MS1, MS2, MS3, and Ms4) i
indi i i ophthalmoscope, and eye chart. e e
technology usage, or satisfaction, though medical studentsand g
to residents.
Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student Satisfaction
Virtual avirtual [Chatscript, Unity Chatscript:an NLP enginefor | Third-year students: 18, |Different levels of medical students, no | edicine, General |-Improved accuracy in history- [Nt specifically mentioned.
Patient patient (VSP) system students managing doctor-patient First-year students: 34 |specific control group mentioned.  [Internal Medicine [taking skills.<br>- Ability to
i natural dialogues. Unity: a high-fidelity develop appropriate differential

language interactions. The VSPs are created using ChatScript for
mamgue management and Unity for 3D character simulation
S e E A R e
student-VSP interactions. Future improvements include

game engine for creating 3D
characters.

diagnoses.<br>- Enhanced
practice before real patient
interactions.

Developing a Conversational Virtual
Standardized Patient to Enable Studentsto

Virtua Standardized Patient (VS?) system that uses natural
allow medical

history-taking skills. The VSP system integrates ChatScript for
D

and Unity 30 for
characters. The system was tested with medical students at Ohio
state University College of Medicine, showing high accuracy in
responseand differential diagnosis.

Chatscript, Unity 3D

ChatScript: Open-source natural
language processing engine for
managing doctor-patient
dialogues. Unity 3D: High-
fidelity game engine for creating
3D characters.

52 students (18 third-
year and 34 first-year
students)

No control group mentioned. Groups:
Third-year and first-year students.

General Internal
Medicine, Family.
Medicine,
Emergency
Medicine

-High accuracy in developing
differential diagnoses (79%-86%) |
Effective practicefor history-
taking before real patient
encounters- Enhanced learning
of clinical decision-making skills

Not explicitly mentioned.

Developinga Conversational Virtual
Standardized Patient to Enable Studentsto

avirtual
allowing medical students o practicehistory akingsils
through natural language interactions. This system integrates
ChatScript for dialogue management and Unity for creating

Chatscript, Unity

ChatScript is an open-source NLP

engine used for
patient conversations. Unity isa

52 students (18 third-

No explicit control group. First-year
and third-year students were tested

General Internal

1. Improved history-taking
skills.<br>2. Accurate

ducted at hie ear and 34
Practice History Taking Skils 5. The study, 1 e T ) B [l diagnoses.<br>3. Enhanced
ollege of Medicine, that create emotionally responsive complexities. enhanced
students could take histories, develop differential iagnoses, and 30 characters.
[document encounters accurately.
Articletitie Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student satisfaction
et and Cosntve ClourelnSudents=A y of affect and [1BMSPss 25 Statistical analysis software used |56 fifth-year clinical | No control group; participants were _|Clinical ~SP improved interview skills. _|Yes, detailed analysis showed positive
inical ~ [on P psychology divided into SP and VP groups psychology <br>-VP enhanced clinical feedback on both SP and VP methods,
AssessmemmPSV:hc\OgYW\(h(heUseaf virtual patients (VP) among 56 fifth-year clinical psychology <br>-sP i
Simulated and Virtual Patients students. The study aims to measure the effectiveness of SP and beneficialfor high EFNC students. |EFNC levels,
VP in teaching psychological interview techniques and clinical <br>-VP beneficial for low EFNC
reasoning. The results indicate that SP was more effective for students.
reasoning sills. The findings suggest that affect and cognitive
closure can be used to tailor personalized education for
psychology students
This study investigated the learning performance of fifth-year
clnical psychology students using simulated patients (S?) and A computer-based tool that .
virtual patients (VP) to enhance clinical assessment skils. It assesses clinical interview skills
ifctan CognitiveClosureinsudents—A enhanced most clinical reasoning
examined the roles of affect and cognitive closurein developing through short recordings of
step fClinical ol e | b computer rogram | sieonin snortrecordines 56 fifth-yearclinical [P group (25 initia, 24 final), VP group [, sils VP provided structurefor [\ L
Assessment in Psychology with the Use of GRS SRR L L psychology students |(31initial, 27 final) FELT students with low EFNC, while s G
for , whil r clinical consultations, providing
Simulated and Virtual Patients , helped those with high EFNC
i T e e feedback and assessing students'
build on structuringskils.
on these psychological variables can enhance student clinical reasoning skill.
performance.
The VP tool i t
SRS - spsimproved interview skill. -
program that simulates patient e
interactions, while the SP tool e =
T TR RIS || o e e e (e (s ] involves role-playing by trained e e e ped)
Step to Personalised Education of Clnical . . 56 fifth-year clinical Tow EFNC by
. ; that : VP and 5P tools individuals. Both tools are used 5 group and VP group psychology o .
Assessment in Psychology with the Use of e ot oo psychology students providing structure. - P training
simulated and Virtual Patients. e YT e imteryi benefited students with high
psychological interview
choloical variables. techniques and clinical el e
peycholog! q advanced structuring skills.
reasoning.
Articletitie Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student satisfaction
The study evaluates the use of an Al chatbot, named Julia,asa | Dialogflow Dialogflow® isan intutive Al | 193 students (58 fourth-| No explicit control group mentioned. _|Dentistry “Improved communication skills { e, high satisfaction reported,

Usinga Virtual Patient via an Artificial
hatbot

Students’

virtual patient studentsat

P! pulp
pathology. The study involved fourth and fifth-year dental
students who interacted with Julia via Telegram over several

eks and high
satisfaction among students, particularly those i their ffth year,
and those who madea correct diagnosis rated the technology

application used to create
conversational chatbot flows

P
language nuances through
natural language processing and
machine learning

year, 135 fifth-year)

Groups compared by year (fourth vs.
fifth-year) and sex.

Increased confidenceand
security - Enhanced
professionalism - Effectivein

High recommendation for
inclusion in the curriculum

particularly by fifth-year students, with
amean satisfaction score of 4.36.




Using a Virtual Patient via an Artificial

The study explores the implementation of an Al chatbot, named
ulia, as avirtual patient to enhance the diagnostic skills of
fourth and fifth-year dental students. The chatbot simulatesa
patient with reversible pulpitis, engaging students in diagnostic

Dialogflow is an intuitive Al
application capable of
understandingand processing

193 dental students

No control group; fourth and fifth-year

reported, with fifth-

Intelligence Ch velop Dental ialogflow ntistry b
St':djfs,‘:l: :;l:zz‘smi Ecebea dialogues. Tnestucy messures thesatisfacton and perceived PIEESE natural language to create (109 females, 84 males) [student groups REntisy in patient interactions - satisfaction (mean score 4.36)
& chatbot conversational flows for Promotes professional growth  |compared to fourth-year students.
high satisfaction amongstudents, pamcu\arwmmw chatbots.
students, who found the tool more beneficial
satisfaction after an Aconversational chatbot named
A-based virtualpatient chatbot named Julia. The tudy involved Julia, created using Al to .
Usinga Virtual Patient viaan Artificial 193 fourth and ifhyear dental students at the Universidad simulatea virtual patient EhllucTere CienED)
8 i Artificial Intelligence (Al) : e . ’ Positive evaluation of Al score of 4.36. Fifth-year students
hatbot high satisfaction levels, suffering from reversible 193 students No control group specified Dentistry
; ! Chatbot integration 3. Enhanced expressed higher satsfaction than
Students’ P y students pulpitis, enabling interactive > ’
confidencein clinical practice  [fourth-year students.
chatbotsin dental cumculaw mprove ntal
students
Articletitie Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student satisfaction
virtual reasoning |Aland Natural Language |Avirtual patient with Aland |12 medical students _|Not specified Medicine ~Early clinical exposure- Ves, up to 80% of students reported
patients by introducing a virtual patient (vP) system that uses artificial _ [Processing natural language processing Repetitive practice with feedback |increased confidence and proficiency,
intelligence (A and natural language processing. This ystem capabilitiesthat recognizes and - Improved and found the esting
tudentsto interact lated patient in respondsto students'verbal Increased confidenceand
il el e i) questions, providing real-time proficiency
edback. feedback and modifying
medical students st Kaohsiung Medica Univerity and ior responses based on students
Hospital in Taiwan. The findings indicated high appreciation decisions.
among students for the VP system, with reported increases in
confidence, proficiency, and organized thought processes
This study developed avirtual patient (VP)system utilizing
arificial natural (NLP) AVP system that recognizes and 1. Early clinical exposure 2 High saisfaction reported with 80%of
T —— to enhance clinical reasoningskillsin medical students. The VP [Artficia intelligenceand |responds to student queries in No control group mentioned. Only the confidence
e u natural language real-time, providing multimedia [112 medical students | experimental group usingthe VP Pediatrics immediate feedback 3. Self- |and proficiency. Students found the
P request exams, and receive real-time feedback. The system processing feedback and performance system. directed learning 4. Improved | learning experience interesting and
d scores. knowledge structure wanted more VP-based simulations.
expert-defined standards.
.
virtual patient (VP) system utilizing Al and natural language ISR L= .
respondsto students'verbal 1. Early clinical exposure o
PEE= uestions in real-time, providiny atients<br>2. Repetitive iesplshecpsiatont o
students. The system simulates real-life patient encounters, Virtual patient (VP)with |7 o 8 I3 - Repd with 80% of users noting increased
- . P multimediaresponsesfor omed. Fi practice with feedback<br>3.
irtual artificial . por . No control group mentioned. Field " confidenceand proficiency. Students
physical examinations,Iab tests, [112 medical students Medicine
patients instant feedback. Field testinginvolved 112 students rom natural language e gonly :
b and imaging studies. It displays structure<brod. Increased k )
EDaHospital. " processing interesting and expressed a desire for
expert-derived schemata and confidenceand proficiencyin
learning, e h more VP-based tr
° iearnin generates performance scores realife patient scenarios
. with feedback
problem-solving.
Articletitie Summary Software/A used Software/Al Description Participants Control and other groups Hospital Area ¥ Student satisfaction
Thevirtual pati mixed alow Virtual Patient (vP) b-based tool that simulat trol group mentioned. The | Medicine in|Ves bean
quantitative qualitativestudy patient in real clinical scenarios, allowing | medical students study involved the same group of interview skills, physical exams, | easy-to-use, motivating, and stress-free
students. A students tointeract through students evaluated before and after the clinical judgment, relevanceof | learningtool, especially useful at the
& typed questions and access intervention medical exams, and case: beginning of their careers. They
and student performance was assessed through amix of physical exam findings. ~Enhanced loical theability to make
quantitative and qualtative methods before and after the and structured thinking mistakes without real consequences.
course. Significant improvements were observed in all evaluated processes. - Increased ability to
aspects. review and reassess information
This study investigates the effectiveness of a low-fidelity [Aweb-based tool that simulates
simulator called Virtual Patient (VP in developing clinical real clinical scenarios for
h educational purposes. It allows FliE " CRiley
s No control group specified; all history taking, clinical reasoning, to use, motivating, and helpful in
Thevirtual patient mixed [students. design with clinical
Virtual Patient (vP) participants used the VP tool within [ Medicine physical exams, relevanceof | creating logical and structured
quantitative qualitative study ore-and post-course assessments nvolving standarcized cases and studentstointeract | medical students
the course. medical exams, and case processes without thestress of real
patients. The VP tool allowed students to engage n interactive through questions, physical
presentation. patient interaction
clinical scenarios and was found to improve their skills exam findings, and additional
significantly. studies.
-Significant improvement in
AWeb-based tool that simulates interview, physical exam, clinical
thevirtual patent (), in developing clinical reasoningand real clinical scenarios, allowing judgment, relevance of medical
students. professors to design clinical exams, and casepresentation |\ e eting
Thevirtual design, y SNt | ent () casesforteaching purposes. It |, No control group; singlegroupof ||\ sills<br>- Encouraged logical |1 *97"= OUn e B MOTATE
itati after the course, i helps students interact with undergraduate medical students. and structured processes.<br>- wwz" h especially early
Thevp stressree, virtual patients through typed Allowed practice without
d easy I that allowed studentsto learn without fear questions, physical exam consequences and enabled
of making mistakes. findings, and additional studies review and reassessment of
information.
Articletitie Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area ¥ Student satisfaction
patient y of of patient-| 118 students [Two subgroups per hospital; groups | Medicine Differentiated student ~63% found the system engaging - 78%
system (1SP)in an OSCE clinical assessment | Patients((SP)in an OSCE exam with 118 fourth-year medical  [Patients ISP) based learning tool designed to compared within each hospital performance - Enhanced clinical |found it realistic
students. The P system was integrated as oneof the twelve help medical students practice reasoning skills
roblem- clinical reasoning skills,
solving abilities. Results showed that the ISP could differentiate resembling arealistc patient
! , though encounter.
assistants affected outcomes.
This pilot study aimed to evaluate the potential of using avirtual ISP s comprehensivevirtual
patient (VP) case in an Objective Structured Clinical Examination patient-based learning tool
(0SCE)for assessing clinical reasoning and problem-solving skills designed to help medical
among medica students The study nvolved 110 fourth-year students practiceclinical :\\E'\T:\::rk;“;:l?:‘z:e Yes, 78% found the VP engaging and
The use of a virtual patient casein an OSCE- [ medical four Theresults of Itallows b 63% found it realstic. Most students
110 No control group mentioned. Medicine clinical reasoning skils. 3. Better
based exam ~ A pilot study indicated that students to take medical history, saw potential in using VP systems in
engagement with realistic
had on student perform physical examinations, future exams.
scenarios,
engagement and realismin clinical scenarios. However, the request lab tests, and suggest
, highlighting diagnoses in an unscripted,
o o e el authentic case interaction.
avirtual patient 15P is: high-fidelity virtual
15Pin an OSCE base exa It im0 ases thestucdents e Ves, students were divided into 1. ; overall hesurgery
. [ctinica P Interactive simulation of |70 : 1 four hospitals (1, 12, | e cine surgen 2 G i
fhevseot that VP sy - :a\ ressoning through enrolled, 8 were H3, Ha) and rotated through different <Y |positiveimpact of high-quality [than theISP program. Students from
e ey Patients((SP) coursel
but also highlight theinfluence of human assistants on realistic patient interactions,  [excused) 3 assistance. 3. Engaging and some hospitals rated ISP lower dueto

outcomes. Training and validation of assessment tools are
necessary for future use.

including history taking,
physical exams, and lab tests.

patients.

realistic learning tool.

first-time use and quality of assistance.

Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area [t Student Satisfaction
[AStudy to Design a Learning Tool “Virtual v devel based "virtual patient” for AVR platform used to createan |9 15 ] the 1 clinical [Hi thevirtual
Patient” for Functional linical di d clinical reasoning of patient y reasoning skills2. Improved | patient tool for clinical postings,
piratory Dysfunction in the in feedback Enhanced |clinical r and
Undergraduate Physiotherapy Curriculum |students. Thestudy assesed then e for such atool, designed a probl
prototype, and evaluated its efectiveness through feedback from tracking technology. Facilitated analytical thinking
faculty. hat thevirtual
e
used as  teaching and learning tool.
The study aimed to develop a software-based virtual patient for
dlinica Blender was used for modeling
Astudy to Design al Tool “Virtual p in The study and aimation, 18V Watson N —— High satisfaction; 56%found it easy to
Patient” for Functional finical |included and |Blender, 1BMWatson [ Model for 9 15 feedback collection i (on® |use 6a% feltitennanced
Reasoning of Respiratory Dysfunction in the |assessing v feedback from faculty. |Model, Unity interaction, and Unity for faculty members from both students and faculty understanding, 57% supported its
thinking, communication skills
urriculum , assembling the virtual inclusion in the curriculum
and well-received by environment
participants.
based "irtual
patient" for learning functional diagnosis and clinical reasoning
A Study to Design aLearning Tool Virtual of respiratory dysfunction. Thestudy involved need analysis, AVR pltform used for cresting \mproved clnicalreasoning_|FOStive feedback: engaging,
Patient'for Functional linical |d , and feedback from . 9 15 interesting, convenient, and helpful in
. . "’ virtual for th No control skills, clinical judgment, and .
p the v reducing anxiety and fear of dealing
¥ ; virtual patient case scenario. decision-making skills.
urriculum with real patients.
reasoning
skillsin undergraduate physiotherapy students.
Articletitle Summary Software/Al used Software/Al Description Participants Control and other groups Hospital Area [t Student Satisfaction
clinical y theuseofvirtual Labyrinth (OpenLabyrinth isaserver-based |32 (20 students, 12 [No control 1. Improved Yes, both
second-year medical pharmacology students uslngOpenLabvrmlh among 20 second-year medical tudents softwareplatform that enables |teachers) students and teachers patient interaction<br>2. students and teachers
and virtual teachers. high the creation and use of Enhanced decision-making
using OpenLabyrinth e e et e reaifemedical decision interactive virtual patient skills<br>3. Better preparedness.
making. for g scenarios. It allows for remote for real-ife scenarios
access and includes tools for
experience. The study concluded that virtual patient scenarios incorporating multimedia
are well-received and useful in medical education, particularly in elements and branched decision-
resource limited settings. making paths.
4 virtual OpenLabyrinth based
OpenLabyrinth linical e e b - improved understanding of
second-year medical pharmacology students and their teachers. patient interaction<br>-
and playing of virtual patient
L d clinical ucational impact of Enhanced interprofessional Yes, positive feedback from both
scenarios. It supports 20 second-year medical
second-year medical y 12teachers, | o [N—, rovideda d teachers. 95% of students
and virtual and asthe " broader patient |and all faculty felt the virtual scenarios
using OpenLabyrinth b d proper d I

Overall, the study found that virtual case scenarios were
positively received and beneficial in providing clinical experience
in aresource-limited setting,

paths, providingarisk-free
environment for medical
training

communication and ethical
behavior
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GPT4 Responses

Articetitle Summary Software/Al used Software/A Description Participants Controland other groups Fospital Area Learning Impact Student Satistaction
Digita Clinical Experience™
explored secondary clinicalitems predicted critical slf-reflection, indicating
P examinevirtual patients and reflect on transformativelearning. Primary clinical
Refiections lexploration of secondary clinical items correlates with their performance. only primary clnical findings. indings alone did not lead to this level of
higher levelsof student self-refection refiection.
Toolkt
gnitively focusis Creative Technologies that includes. was cross-sectional with hich could
wt Nurses tools for creating nteractive, [ multivariate descriptive design and tat
conversational virtual human agents. involved various nurse participants on antipsychotics, with only S%of nurses |satisfaction.
treating theunderlying pain. Avirtual simulation was used Used to construct asimulation for nurse undergoingthe simulation dentifying pain s asource ofagitation
o assess nurses'responses in managing patient agitation training, it provides modules for independently. correctly.
[without pior information about the patient's pain creating interactivevirtual human
condition. The findings revealed that most nurses did not conversational agents. It was used to
construct an avatar for thevirtual
(antipsychoticsfor management. The study highiighted a simulation, enabling conversation-ike
[significant gap in recognizing pain-related agitation, interactions with the participants
suggestinga need for improved training and awareness.
NERVE 7 Tomiliarity
of aVirtual Patient with Cranial | Examination Rehearsal Virtual Environment (NERVE) in d
Nerve Injury training medical students,residents, and cliniciansto and motion tracking via aNintendo sing the NERVE system. The tool was
dentify cranial nerve lesions. Despite some technical issues, Wiimote*, used asa virtual hand, particularly useful for residents. realism.
such as problems with speech recognition, the tool was ophthalmoscope, and eye-chart.
benefcialfor earning, improving identification of cranial Developed by the University of Florida,
nervelesions, especially with repeated exposure. University of Georgia, and the Medical
College of Georgia, it ims to enhance:
clinical skills training and provide
r self
i engine c medical |Notspecified, with
(ofaVirtualStandardized Patient (VSP) system designed to ted for |year,
train medical students n history-taking skils. The VsP.
s medical history-taking. Unity 30 |Medicine scenarios differential diagnosis and clinical reasoning. |VSP.
sl
the system's conversational accuracy and ts effects on these nteractions.
student learning, diagnostic sklls, and clinical reasoning.
56 fifthyear
 whilevirtual mentioned in the results. The focus was on learning,
Education of andvirtual patients (VP), There were [department,
students. interacti develop no explicit control groups reasoning skills, especially for students with
Simulated and Virtual Patients  |effectively, reasoning, [mentioned, but thestudy involved lower eficacy in fulfiling their need for
il both 5P and VP groups, suggestinga closure.
). comparative approach.
personalized education approaches can be tailored to
individual learning abilties, improving educational
loutcomesin clinical psychology.
Patientviaan Dialogiow® Dialog Dental
hatbot t red ulia, on th Goog!
clinical cases, selfevaluation, and h udents, indicati
language understanding to comprehend format
user intent behind text inputs, makingt
[chatbot was accessed via Telegram and integrated into the suitable for buildinginteractive to practicein arisk free environment
(dental curriculum, aimingto enhance learning through chatbots like ulia, designed to simulate
interaction in astress-free environment. It emphasized Gental patient interactions and assstin
repetitive practice and feedback, suggesting the potential medical training.
for wider curriculum integration and highlighting the
importance of adapting to technological advancements in
dental education.
Teasoning with 1T
virtual patients with artificial Da Hospital) directed learning. proficiency in handling real patients,
Thevp o v
system simulates clnical scenarios, allowing students to reasoning skils through immediate
feedback and dynamic problem-solving ~Enhances competencein clinical problem-
provided to improve earning outcomes. Tested with 112 scenarios. solving, knowledgestructure, and decision-
i making confidence.
Hospitalin Taiwan, the study almed to improveclinical
|competenceand canfidencein diagnosis.
Patient Medicine VP easyto use,
tool) creation and modification of clinical students post course evaluations were used 1. Interview skills motivating, stress-reducing, and benefcialfor learning
scenarios for educational purposes. It for all participants. 2. Physical exam skl without stress, especially at the beginning of their
medical students at Universidad del Rosario. Using amixed enables students o engagen simulated 3. Clinical judgment careers. Helpful in making mistakes without real-world
methods approach, the courseintegrated VPsina clinicalinteractions and decision- a.
constructivit learning environment, allowing for practice: [making without isk to real patients. 5. Case presentation ablities
K
skilsfrom pre-to post-course assessments and faclitated
| deeper understanding of medical practices through
medical but ed 5
an Osc patients (15P) earning tool designed for medical students reliably. the VP engaging and realistic. Somestudents noted
study clinical reasoning and problem-solving skills at Karolinska students to practice clinical reasoning comparison based on assistance
Insttutet. The VP was used to test clinical skillsina skils. It provides an authentic received. scenario. interactive dialogue.
controlled environment, aimingto enhance learning. experience by allowing students to -Emphasizes the need for proper training
through realistic simulation. The study observed navigate freely, take patient histories, and system familiarity.
interactions with VPs, the ability to differentiate tudent perform physical examinations, and -Suggests VPs might be useful or highstakes|
performance, and the impact of human assstants on suggest diagnoses using extensive exams with further development.
suggested potential for VPs n high.-stakes assessments, with
recommendations fo further development and student
training.
Tool (Oculus Quest Utilizing a VR platform, a prototypewas |01 studentsand 15 faculty | Not specified Physiotherapy
Virtual Patient” for Functional  [simulation for learning functional diagnosis with clinical i d teresti
linical Reasoning i py College, Datta and functioning clasification training, learning
potentially useful for preclinical exposure.
Quest. toking, examination, and diagnosis |sciences
Curiculum lorganized, sequenced, and could replace the need for within ahand-tracking environment.
extensive nfrastructuren teaching functional diagnosis
Jand clinical reasoning skils.
patients T2 teachers
patient authoring and playing system comparative study but  feedback- - |educationalp patients.-Some
medical that allows for the creation and oriented pilot study on theuseofa epeated, egration of
Itfo execution of case-based scenarios It virtual patient system. free practice.
rovidesaplatform for medical training readiness for realifeclinical scenarios [software.
that mimics real-ife medical stuations. Participants, both that can simulate various patient among some participants.
studentsand teachers,reported that thevirtual scenarios interactions and clnical situations,
enabling users to make decisions that
provided arisk-free environment to practice clinicalskils. affect the outcomes of virtual patients
Feedback indicated that while the tool was well-recelved
professional perspectives, there were suggestions for
(and the clarity of user interface navigation.
Not specified V]
for 8, Python, performance of the original NPS, showing
[TensorFlow, Keras, Ray Tune: Ihigh predictive accuracy and enabling faster
1 and Keras for deep learning tasks, and diagnosis, thus potentially improving
Ray Tune for hyperparameter tuning. treatment outcomes.
hi within an HPC environment to develop
accuracy comparable to more complex systems. The project and test the model.
| demonstrated theutility of HPC in rapidly developing and
| deploying diagnostic support toolsin clinical settings.
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Atice title Summary. Software/Al used Software/Al Description Participants Control and other groups Hospital Area Student Satisfaction
No specific control group; | Nursing, tical
| simulation software that allows
Student Reflections 3 nursing students to nterview, levels of clinical findings learning,
self-reflections of 130 Master o Science in Nursing (MSN) examine, document, and reflect on discovered by students. abilty o apply knowledge to
students. The results show that ritcal self-reflection, ndicating virtual patient nteractions. It different contexts <br> - Improved
includes various mod cinical reasoning skils <br>- Greater
P different health assessments and engagement in self-assessment <br>
interviews. The study found that deeper exploration of secondary provides structured self-rflection Enhances clinical reasoning and
clinical items led to higher levels of critcal rflection. prompts. application to practice
Toolit 10 Medich 1
Using Austral Medical and
surgial units Highlighting | practice
recognition and treatment of pain-related agitation. The results by the Institute of Creative. based on demographics, the need for better training and
ipsychoti Technologies at the University of seniority, workplace, awareness among nurses to address
instead oftreating pain, with only 4.7% correctly identifying and Southern California. T training, experience, and pain asa potential cause of
managing the agitation as pain-relate simulation included branching erontology-specific agitation.<br>- Revealed a gap in
pathways, video scenarios, and an knowledge. practice regardin
avatarto mimic real lfe recognition.<br>- Identified reliance
interactions. on antipsychotis,
Rehearsal | NERVE, NERVE Virtal .7 residents, 8 MS3and | No control group. Groups | Medicine
patient for cranial nerve exams, |45, 20 MS2s, and 25 Ml include clinicians, 3
utilizing speech recogition and residents, and medical
motion tracking with a Nintendo students across different showed the most significant need for
imote® as  virtal har years repeat exposure
students, residents, and clnicians. ophthalmoscope, and eye-chat.
Chatscript, Unity 3afrstyear) General Farmi
managing doctor-patient mentioned. Groups: P
dialogues. Unity: a high-fidelity Vear and fist year
The game engine for creating 30 udents were tested diagnoses,<br>- Enhanced practice
The! characters. separately ith different before real patient nteractions.<br>-
case complenities
P  wit making skils.<br>- Enhanced
VSP interactions (79%-86%). Future improvements include. documentation skilsin an EMR.
automatic assessment modules for immediate feedback.
15 5955 25, puter program, 5P 56 fifth 7 Pychology |- detailed

Step to Persanalised Education of Clinical final), VP group (31 intial, both 5

A computer-based tool that 27 final) tills<br> - 5P beneficial for high [ based on EFNC levels. Not explicily mentioned.
Pin assesses dlinical Interview skills EFNC students.<br> - VP beneficial for

teaching psychological interview techniques and dlinical i recordings o low EFNC students.<br> - VP provi

reasoning, The results indicate that P was more effective for diagnostic psychological structure for students with low EFNC,

interview skill, while VP was beneficialfor most clinical consultations, providing feedback those!

and assessing students'cinical build on structring sils.
closure can be used to tailor personalized education for
psychology students. trained individuals to teach and
=T Dialogfiow ol 2 Dentistry by fifthyear

i application used to create females, 84 males) mentioned. Groups students,
Students pulp conversational chatbot flows compared by year (fourth Enhanced professionalism - Effective

pathology. The study involved fourth and fifth-year dental capable of understanding human vs. ith-year) and sex. in completing diagnostic questions -

students who interacted with Jula via Telegram over several language nuances through natural Positive evaluation of Al integration -

weeks and then completed a survey. Resuls showed high language processing and machine.

: learning. the curiculum
1 Pediatrcs

patients virtual patient (VP)system utilizing Al and natural language natural language processing oy involved medical i

brocessing to enhance dlinical reasoning skill in medical capabiliies that recognizes and students.

<tudents. The VP system allows students to interact with respondsto students'verbal
questions, providing real-time and proficiency in reallfe patient  [simulations.
feedback and modifying responses.

Kaohsiung Medical Universty and €-Da Hospital in Taiwan. The based on students'decisions. It

findings indicated high appreciation among students, vith displays expert-derived schemata

reported increases in confidence, proficiency, and organized and generates performance scores

thought processes. with feedback.

[The virtual patient a5 learning tool: a Medicine Y
eal clinicalscenarios, allowing. mentioned. The study . physical exams, tivat Jal
students to interact through typed involved the same group I " el They
questions and access physical of students evaluated , and case

and student performance was assessed through a mix of exam findings. Students to interact before and after the presentation.
quantitative and qualitative methods before and after the through typed questions and intervention < [easytouse, High:
aspects. Sgnificant | helpful
clinicalreasoning, physical exams,
relevance of medical exams, and case.
presentation. - Encouraged logical
and structured processes. - Allowet
practice without consequences and
enabled review and reassessment of
high-fdelity | 118 students (1
medical virtual patient-based learning tool into subgroups at four £
designed to help medical students hospitals 1, K2, H3, Ha) engagement Some
one of the twelve examination modules to assess clinical practice clinical reasoning sils. It and rotated through
includes functions for medical different sations, qualiy of assistance
history taking, physical exams, ab including 5P and
of assistants affected outcomes. Students showed enhanced tests, and diagnos's suggestions in standardized patients.
clinical reasoning sills and found the system engaging and unseripted, authentic interactions.
realstic
Tool Virtual “Virtual patient” | Oculus Quest, Blender, 1BM Watson platiorm, Physiotherapy nterest
Patient” for Functional Diagnosis and for teaching functional diagnosis and clinical reasoning of Model, Unity. Blender for modeling and feedback collection from Positive
p animation, [8M Watson Model for students and faculty d decision-

Physiotherapy Curriculum

students.
I

text to-speech interaction, an
Unityfor assembling the virtual
environment

il

thinking, problem-solving skills,and
reduced aniety.

of second-year medical pharmacology.

The software allowed for branched decision-making paths in
cinicalcase scenarios, enhancing the learning experience. The

settins.

software platform that enables the
creation and use of nteractive:
virtual patient scenarios. It allows
for remote access and includes
ool for incorporating multimedia
elements and branched decision-
making paths, providing arisk-free
environment for medical training,

32 (20 students, 12 teachers)

o control group; only

teachers

Pharmacology

Ber
preparedness for realife
scenarios<br>d. Enhanced

Provided a broader perspective on
patient care<br>. Encouraged
proper communication and ethical
behavior




