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Abstract

Background: Quality clinical care is supported by effective patient-centered communication. Health care professionals can
improve their communication skills through simulation-based training, but our knowledge about virtual simulation and its
effectiveness and use in training health professionals and students is still growing rapidly.

Objective: The objective of this study was to review the current academic literature to identify and evaluate the virtual
simulation tools used to train communication skills in health care students and professionals.

Methods: This review was carried out in June 2023 by collecting data from the MEDLINE/PubMed and Web of Science
electronic databases. Once applicable studies were identified, we recorded data related to type of technology used, learning
objectives, degree of learning autonomy, outcomes, and other details.

Results: We found 35 articles that had developed and/or applied a virtual environment for training communication skills
aimed at patients, in which 24 different learning tools were identified. Most had been developed to independently train
communication skills in English, either generally or in the specific context of medical history (anamnesis) interviews. Many
of these tools used a virtual patient that looked like a person and had the ability to vocally respond. Almost half of the tools
analyzed allowed the person being trained to respond orally using natural language. Of note, not all these studies described the
technology they had used in detail.

Conclusions: Many different learning tools with very heterogeneous characteristics are being used for the purposes of
communication skills training. Continued research will still be required to develop virtual tools that include the most advanced
features to achieve high-fidelity simulation training.
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Introduction

Effective patient-centered communication is one of the key
components of quality clinical care [1]. Thus, it is vital that
health care professionals adequately manage their communi-
cation skills. This involves mastering the transmission of
information; listening and comprehensively understanding
all the issues related to the health of each patient [2];
and responding appropriately to the physical and emotional
needs of patients [3]. Better communication when support-
ing decision-making means that patients are better able
to understand their situation, feel better informed, and are
more active in the decision-making process [4]. Hence,
acquiring good communication skills has been related to
improved health outcomes, general patient satisfaction [5],
better adherence to treatment plans [6], and positive effects on
health care costs and length of hospital stay [7].

However, despite recognizing the importance of commu-
nication, health professionals are not always sufficiently
skilled in this area [8]. Therefore, it is advisable that both
health and educational institutions introduce different means
of supporting the development of communication skills into
their training plans as a priority objective. Furthermore,
this training must also be implemented through effective
educational strategies [9]. It has previously been shown that
simulation-based learning is an effective means of acquir-
ing communication skills [9]. Specifically, simulation with
a standardized or simulated patient, which consists of using
trained people to realistically portray a patient within learning
contexts [10], is widely used to train communication skills

[1].

Nonetheless, although the use of simulation methodologies
has greatly advanced training in communication skills, its
implementation also has limitations. For example, in terms
of the human resources used in this type of training, it is
particularly difficult to recruit actors able to simulate patients
precisely and consistently in a completely standardized way
[11,12]. Other difficulties include temporal-spatial issues
because the availability of simulations with standardized
patients is limited to a specific physical space and time [13].
A training alternative that could overcome these limitations
is the use of standardized virtual patient programs that use
computerized characters rather than real actors [14].

Indeed, compared to standardized patients, there are
significant advantages to the use of virtual patients, includ-
ing the need for fewer staff and resources once developed
[15], unlimited availability, and the fact that they are highly
customizable [14]. Additionally, these tools provide highly
interactive, engaging, and more standardized experiences
because educators can control their design, programming,
delivery, and use [14]. It is also worth noting that these
solutions can be personalized according to specific individual
needs, given that they are not limited by time or space, so
students can repeatedly engage in training in more clinical
scenarios than is possible through traditional methods [15].
In addition, this technology also allows students to learn in a
safe environment with low levels of risk and anxiety, which
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encourages them to gain greater personal awareness of their
learning processes [16].

Virtual simulation has gained attention in recent years
as a promising tool for training both undergraduate and
graduate students, as well as health care professionals, in
various competencies, including nontechnical skills. This
growing interest is evident in an increasing number of studies
focused on its potential applications in health care education
[17]. However, despite this expanding body of research,
it is advisable to continue researching with the aim of
fully exploring and understanding which technological and
technical skills are more suitable to train in virtual simulation
[17]. Some reviews on virtual simulation and the learning
of nontechnical skills such as communication are available
[17-19]. For example, in their integrative review, Peddle et al
[19] examined how interactions with virtual patients impacted
nontechnical skills in general, without exclusively focusing
on communication skills or technical and instructional design
characteristics. Subsequently, both the systematic review by
Lee et al [18] and the literature review by Battegazzorre
et al [17] examined the technical characteristics of virtual
learning applications aimed at improving communication
skills. However, it is noteworthy that these reviews include
studies published only up to December 2018 and May 2020,
respectively, which highlights a gap in the literature regarding
recent advancements in virtual simulation technologies.

The development of communication skills is fundamen-
tal for the effective clinical practice of health care professio-
nals. However, the increasing diversity of virtual simulation
tools and the rapid pace of technological innovation pose
significant challenges to understanding which tools are most
effective for training these skills. This raises the following
key questions: what are the characteristics of the current
virtual simulation tools used for training communication
skills, and how effective are they in fostering realistic and
immersive learning experiences? To address these questions,
we conducted a systematic review of the virtual simulation
tools available to train communication skills in health care
professionals, analyzing their design, degree of immersion,
and autonomy to identify their strengths and limitations.

Therefore, the objective of this study was to review the
current academic literature to identify and evaluate the virtual
simulation tools used to train communication skills in health
care students and professionals and to assess their effective-
ness and limitations in training health care personnel.

Methods
Design

We completed a literature review to identify virtual sim-
ulation tools designed to train communication skills in
health care professionals, including students in training and
practicing professionals. The inclusion criteria were studies
that examined (1) virtual simulation tools and/or those
based on artificial intelligence (AI), (2) tools used to train
communication skills in health professionals, and (3) tools
targeting training in communication skills and/or therapeutic
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relationships with patients. Studies were excluded if (1) the
tools were designed to train interprofessional communication,
(2) the objective was noneducational, and (3) the tool was
designed to train patients in social and/or communication
skills. This systematic review was conducted in accordance
with the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) 2020 [20] guidelines to ensure
comprehensive and transparent reporting of the methodology
and findings.

Search Strategy

The search for studies was conducted in June 2023 in the
MEDLINE/PubMed and Web of Science electronic databa-
ses. As part of the search strategy, we consulted the PubMed
thesaurus using the following Medical Subject Headings
(MeSH) terms: “Artificial Intelligence,” “Machine learning,”
“virtual reality,” and “social skills.” The natural language
search terms included in the title and/or abstract fields were
“artificial intelligence,” “machine learning,” “virtual reality,”
“e-simulation,” “web-based simulation,” “virtual simulation,”
“virtual patient,” “social skills,” “interpersonal skills,” “social
ability,” “social competences,” and “communication skills.”
The complete search strategy was as follows: (((““Artificial
Intelligence”’[MeSH Terms] OR “Machine Learning”’[MeSH
Terms] OR “Artificial Intelligence”’[Title/Abstract] OR
“Machine  Learning”[Title/Abstract])) OR  ((“Virtual
Reality”’[MeSH Terms] OR “Virtual Reality”’[Title/Abstract]
OR “e-simulation”[Title/Abstract] OR “web-based simula-
tion”[Title/Abstract] OR “virtual simulation”[Title/Abstract])
OR (“virtual patient”’[Title/Abstract]))) AND ((“Social
Skills”[MeSH Terms] OR “Social Skills”[Title/Abstract] OR
“interpersonal  skills”[Title/Abstract] OR (“social abil-
ity”’[Title/Abstract] OR “social abilities”[Title/Abstract]) OR
(“social competence”[Title/Abstract] OR “social compe-
tences”’[Title/Abstract]) OR “communication skills”[Title/
Abstract])).

ELINT3

No temporal restrictions were applied in any of these
cases. Despite previous reviews focusing on similar topics
[17-19], it was decided not to base the current review on
them. This decision was due to differences in the search
strategy used, which did not account for the wide range
of synonyms associated with each term established for this
review. Furthermore, it is important to note that Lee et al
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[18] focused their strategy exclusively on communication
among medical students, while Peddle et al [19] directed their
attention to all nontechnical skills, not just communication
skills.

The eligibility of the studies was independently assessed
by 2 of the authors (MJCM and RJS) and any discrepancies
were resolved by another author (SE).

Data Extraction

Data related to the characteristics of the studies (publica-
tion year, country, language, objective, and type) as well as
data related to the outcome of the use of the digital/virtual
training tool for improving communication skills in health
care professionals were recorded. Specifically, we noted the
tool name, training language, learning objective, degree of
learning autonomy (fully autonomous vs instructor-mediated
training), patient type (avatar/doll, virtual patient with a
human-like appearance, real person, etc), type of answers
given by the trainee (written or oral conversation), and type of
technology used.

Results

Overview

The studies were manually screened and coded. Our search
of PubMed and the Web of Science produced 681 records,
of which 23 duplicates were eliminated. During the screen-
ing process, 2 of the authors independently analyzed 658
studies based on their titles and abstracts (Figure 1). After this
initial screening, the full texts of 61 records were obtained
for analysis. We requested the full texts of a further 2
articles from the corresponding authors by email and through
ResearchGate; of these, we included 1 in this review. Of these
60 studies, 25 were excluded because they did not meet the
inclusion criteria. Specifically, 11 articles had not directly
trained clinical communication skills with patients (criterion
1), 1 had not studied virtual training (criterion 2), and 13 had
not used a tool designed for training purposes (criterion 3).
Therefore, a total of 35 articles were included in the review.
Finally, one of the authors extracted the relevant data from
these 35 studies and entered them into a database following
the coding manual we had prepared for this purpose.
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Figure 1. PRISMA flowchart. Reason 1: articles not directly related to training clinical communication skills with patients; reason 2: did not study
virtual training; reason 3: did not use a tool designed for training purposes. Al: artificial intelligence; PRISMA: Preferred Reporting Items for
Systematic Reviews and Meta-Analyses.
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skills that would be directed toward patients; overall, 43%
(n=15) were articles published in the United States and 17%

Table 1. Description of the studies (N=35).
Articles Country Language Objective

Ali et al [21],2020 United States  English Describe the iterative participatory design of SOPHIE, an online virtual patient for “practice” based on feedback
from sensitive conversations between patients and clinicians and discuss an initial qualitative evaluation of the
system by professional end users.

Banszki et al [22], Australia English Explore a novice clinical educator’s experience in training essential communication and interpersonal skills using
2018 a virtual patient.
Bearman and Cesnik ~ Australia English Assess students’ attitudes toward learning communication skills through a virtual patient; compare the
[23]1,2001 acceptability of the 2 distinct types of virtual patient designs.
Bearman et al [24],  Australia English Compare 2 types of virtual patients to understand how different virtual patient designs affect the student learning
2001 experience.
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Articles Country Language Objective

Bearman [25],2003  Australia English Explore the students’ experience with the virtual patient.

Borja-Hart et al [26], United States ~ English Assess students’ confidence and impressions when using their communication skills with a virtual patient and

2019 evaluate their competencies in the use of this technology.

Chae et al [27],2023 Korea English The purpose of this study was to describe the development of SInCARE and evaluate the feasibility of its use in
nursing education.

Courteille et al [28], Sweden English To investigate the dynamics and congruence of interpersonal behaviors and socioemotional interaction exhibited

2014 during the learning experience in a virtual patient, and to evaluate which interaction design features contribute
most to behavioral and affective engagement in the medical student.

Deladisma et al [29], United States ~ English Develop a virtual training environment system that can be accessed independently.

2008

Dickerson et al [30], United States ~ English Provide information about the advantages and disadvantages of using synthesized speech and evaluate the

2006 fidelity necessary for the training of communication skills.

Duetal [31],2022 China English To evaluate the history-taking skills of nursing undergraduates using a virtual standardized patient, and to
explore its independent influencing factors.

Guetterman et al United States  English To investigate the differential effects of a virtual patient—based simulation developed to train health care

[32],2019 professionals in empathetic patient-provider and interprofessional communication.

Hwang et al [33], Taiwan, Japan  English A virtual patient-based social learning approach is proposed to enhance nursing students’ performance and

2022 clinical judgment in education programs.

Jacklin et al [34], United English Create a virtual patient that simulates a primary care consultation, offering the opportunity to practice decision-

2018 Kingdom making. A second objective was to involve patients in the design of a virtual patient simulation and inform the
design process.

Jacklin et al [35], United English This study aims to evaluate a virtual patient workshop for medical students aimed at developing the

2021 Kingdom communication skills required for shared decision-making.

Kleinsmith et al [2],  United States ~ English Develop an understanding of whether students can respond empathically to expressions of concern from a virtual

2015 patient.

Lok [36], 2006 United States  English Teach communication skills using virtual humans.

Maicher et al [37], United States  English Describe a virtual standardized patient system that allows students to practice their history-taking skills and

2019 receive immediate feedback.

Mayor Silva et al Spain English The objective was to develop a virtual reality simulator to improve communication skills and compare its results

[38],2023 with a traditional workshop based on cases and theoretical content explained through video.

Nakagawa et al [39], Japan English The objective structured clinical examination is among validated approaches used to assess clinical competence

2022 through structured and practical evaluation.

Ochs et al [40],2019  France English Evaluate the virtual reality training platform in which the user experience is analyzed based on the virtual
environment.

Perez et al [41],2022 United States ~ English The purpose of this study was to explore the use of virtual simulation to experience difficult conversations and to
evaluate differences in perceptions between nurse educator, family nurse practitioner, and nurse anesthesia
students.

Plass et al [42],2022 Germany English The purpose of this study is to evaluate the effectiveness of a brief virtual role-play motivational interviewing
training program on motivational interviewing knowledge and skills in first-year undergraduate medical students,
making use of both a pre-test and a then-test (retrospective pre-test) to check for response shift in evaluating the
educational intervention.

Quail et al [12],2016 Australia English Investigate students’ communication skills, knowledge, confidence, and empathy in simulated and traditional
learning environments.

Real et al [43],2017  United States  English Develop an immersive virtual reality curriculum on addressing flu vaccine hesitancy using Kern’s 6-step
approach to curriculum design. The goal of the program was to teach best communication practices in cases of
questions about the flu vaccine.

Real et al [44],2017  United States  English Create an immersive virtual reality curriculum to teach pediatric residents communication skills when discussing
flu vaccination. Compare effectiveness with a control group.

Real et al [45],2022  United States ~ English Examined the acceptability and tolerability of the approach and the impact of deliberate practice using virtual
reality simulations on clinicians’ confidence related to shared decision-making communication skills.

Rouleau et al [46], Canada English This study aimed to assess the acceptability of a virtual patient simulation to improve nurses’ relational skills in a

2022 continuing education context.

Sapkaroski et al [47], Australia English The aim of this study was to establish whether the mode of delivery, virtual reality simulated learning

2022 environments versus clinical role-play, could have a measurable effect on clinical empathic communication skills
for magnetic resonance imaging scenarios.

Sezer and Sezer [48], Turkey English Design, develop, and evaluate a 3D virtual patient application that can move, has voice and lip synchronization,

2019 allows written communication, and is supported by a solid scenario to improve students’ communication skills.

Simgek Cetinkaya et Turkey English This study aimed to determine the effectiveness of 2 simulation types used for family planning consultation of

al [49], 2022 midwifery students and to compare these methods.

Shorey et al [50], Singapore English Develop and evaluate the use of virtual patients to better prepare undergraduate nursing students to communicate

2019

with real-life patients, their families, and other health care professionals during their clinical stays.
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Articles Country Language Objective
Shorey et al [51], Singapore English To examine user attitudes and experiences and clinical facilitators’ perspectives on student performance in the
2020 clinical environment following virtual patient training.
Shorey et al [52], United States  English This study aimed to evaluate the effectiveness of this theory-based virtual intervention on nursing students’
2023 learning attitudes, communication self-efficacy, and clinical performance.
Stevens et al [53], United States English Create an interactive virtual clinical scenario of a patient with acute abdominal pain to teach medical students
2006 history-taking and communication techniques.

Features of the Virtual Tools

After reading the full text of the 35 articles, we identified
24 different learning tools that had been developed to train
communication skills in students or health professionals
(Table 2). Most of them (n=15; 62%) had provided train-
ing in English [2,21,22,24,26,28,29,32,34,37 41 43 46 47 52].
Regarding the learning objective of the virtual environment,
42% (n=10) aimed to train communication skills in the
specific contexts of a clinical history and/or anamnesis
interview [2,29,31,33,35,37,42,46,48,52], 42% (n=10) taught
general communication skills [22,24,26-28,38,39,41,47 49],
and 8% (n=2) covered giving bad news [21,40]. There was
also a tool that had been specifically developed to train
communication skills to address flu vaccination hesitancy
[43-45]. Another tool that had been used to train communica-
tion skills focused on empathy is also worth highlighting [32].
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Several major virtual tools were identified in this review for
training communication skills in health care professionals.
SOPHIE [21] is a tool designed to train the delivery of bad
news using a virtual patient that interacts through oral
conversations, leveraging Al. Shadow Health [26] focuses on
communication skills for pharmacy students, allowing both
written and spoken interactions with a virtual patient. Sim-
CARE [27] is a virtual reality—based tool aimed at nursing
students, training intercultural communication skills through
animated avatars. MPathic-VR [32] trains medical students in
empathic communication, featuring virtual patients that
respond with voice and detect nonverbal cues like gestures.
ACORFORMed [40] trains medical practitioners in deliver-
ing bad news through virtual reality interactions with a virtual
patient. Mursion [41] is designed for nursing students to
practice difficult conversations using natural language
processing for realistic interactions, while the Kognito
Conversation Platform [42] supports motivational interview-
ing through person-centered communication training with
virtual patients. VCAAI [50-52] trains basic communication
skills in nursing interviews. These tools highlight the diver-
sity of approaches in the use of virtual patients for communi-
cation training. Finally, 14 virtual tools did not specify their
name.

Some (n=19, 79%) of the tools allowed students to train
completely autonomously, whereas 21% (n=5) required an
online instructor to mediate the training and respond during
the interactions [22,39,40,44.49]. One of the tools could be
defined as partially autonomous because a trained instructor
had to perform some of the functions [40]. Regarding the
patient type used for the training, the vast majority of the
tools used virtual patients (n=19; 79%) with the appearance of
a real person [2,21,22,26,29,31-33,35,37,40-42,44 46-48 51].
Of these, 95% (18/19) responded with a voice (18/24, 75%),
except for the tool published by Du et al [46]. Two tools (8%)
used videos recorded with real people [24,28].

Regarding the types of responses the user could give
during the training, almost half of the tools analyzed (n=11,
45%) allowed the user to respond orally using natu-
ral language [21,22,26,29,31,32,37,39,41,44,49,51]. Shadow
Health [26], for example, offers both written and spoken
interactions, while SOPHIE [21] focuses solely on oral
communication.

Discussion

This study reviews and analyzes the 24 virtual simulation
tools available for training communication skills in health
care professionals, assessing their characteristics, levels of
immersion, and the autonomy they provide in learning
processes. Although virtual simulation tools have shown
significant growth in recent years, driven by technological
advances, the review identified a high degree of heterogene-
ity in the approaches, technologies, and interaction methods
used. This variety has made it challenging to standardize and
effectively integrate these tools into consistent training plans.
Most tools rely on virtual patients with a limited range of
interaction capabilities, and very few offer fully immersive
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experiences that mimic real-world clinical communication.
Furthermore, limited accessibility to tools in languages other
than English, as well as a lack of high-fidelity technologies
for simulating realistic, natural language—based conversa-
tions, continue to pose significant challenges. Considering
these challenges, this review highlights several key findings
regarding the applications of virtual environments to enhance
communication skills training that will be detailed in the
following paragraphs.

First, it is important to highlight the large number of
different applications we identified that have been used
to improve communication skills (either in basic or more
specific situations) through virtual environments. Similarly,
other reviews have also concluded that the use of vir-
tual patients for clinical communication training has grown
exponentially over the last decade [17,18], which has been
driven by rapid technological advances [54], also providing
further evidence of the benefits associated with this type of
resource [18]. In fact, this work has included 13 new virtual
simulation environments developed based on the published
review by Battegazzorre et al [17].

Most of the applications we considered in this review
used English, which could represent an obstacle for pro-
fessionals and students who do not know this language.
Indeed, only one of the tools identified used Spanish and
in this case, it was also mediated by an instructor, thereby
making it difficult for students to use it autonomously and
independently [38] Therefore, there is still a long way
to go to make these tools highly accessible at an interna-
tional level. Regarding the more technical characteristics, we
observed visible heterogeneity in the types of technologies
used, including in the different types of patients used for
training—for example, the use of chatbots, images, and/or
recordings of real people and virtual patients. However, our
results showed that almost all the applications we identi-
fied had designed virtual environments using virtual patients
that looked like a person and could vocally respond to
and receive oral responses to simulate a real conversation
[21,22,26,29,32,37,39,41,4449,51]. A key implementation
across the tools was the use of natural language processing
to simulate realistic conversations.

Training in simulation environments that assume an
appropriate level of fidelity (a 3D term that includes
physical/environmental, psychological, and conceptual
elements) increases realism [55] and influences learning
engagement [56]. For example, in their systematic review,
Kaplonyi et al [1] reflected how simulations with the use
of standardized patients are considered realistic environments
and an effective means for learning communication skills.
Indeed, the academic literature proposes that virtual patients
can be used as a complementary alternative to working
with standardized patients [57] and can represent patients
in a realistic clinical environment [17] to effectively help
students to acquire or improve their communication skills
[18]. Nonetheless, it will be important for future lines of
research to use standardized tests to evaluate the beneficial
effects of training with this type of virtual tool before fully
integrating them into training plans [18,54].
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In terms of the fidelity of these tools, increasing the
immersion of virtual simulations—defined as the psycholog-
ical state of the perception of being inside or surrounded
by something [58]—by using virtual patients with natural
language processing and auditory and visual behavior [17,59]
is positively related to better communication skills perform-
ance [17,19]. However, we must not forget that realism and
authenticity, which are both relevant factors in design, are
not only achieved through physical resemblance (physical
fidelity) but also require other fidelity factors [19]. Hence,
future research in this field should be designed to also
consider conceptual fidelity (scenarios and cases consistent
with reality) and psychological fidelity (the ability to provoke
emotional responses like reality) in the design of virtual
simulations [19], factors that were not considered in this
review.

Nevertheless, we identified 2 tools that had specifically
used recordings of real people in the clinical situations
being trained, which could have generated a greater feel-
ing of immersion among students because of the increased
physical, auditory, and visual fidelity of these tools. How-
ever, in the interactions with the simulation developed by
Bearman et al [23], users had to respond from a pool of
pre-established options, limiting the immersion experience
because the participant was unable to develop their own
communication skills in the way they would have to when
facing real situations. In a tool developed by Courteille et al
[28], although the user had been allowed to issue a natural
language response, this had to be done in writing, which
also reduced the degree of reality and spontaneity one would
expect from a real conversation. Therefore, highly immersive
technologies must be designed to overcome these ongoing
technological challenges, such as how to integrate effective
natural language processing systems and natural conversation
flows into these tools [60] and how to best capture nonver-
bal communication [17,18]. For example, in this review, we
only identified 2 applications that could detect gestures and/or
emotions [29,32].

Of note, most of the tools we identified were based
on autonomous learning and therefore represented promis-
ing applications with potential great benefits such as high
accessibility levels, the possibility of repeating the experience
multiple times, and cost reduction once running [16,17].
In this sense, technological advances that can integrate
systems that provide feedback to participants—such as Al and
machine learning (ML)—without the need for an instructor/
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teacher to mediate the learning stand out in particular [60].
For example, compared to a previous literature review [18],
we found more tools in which the feedback was provided
by the virtual system itself. However, as discussed, despite
cataloging the existence of various patient simulation tools
with interesting characteristics, we did not identify any
that simultaneously integrated the use of a real person (a
standardized patient) with the objective of increasing the
environmental fidelity to allow the user to train through an
oral conversation using natural language and using complex
technology, such as Al and ML, with the ability to detect,
encode, and respond to complex communication structures
[60].

Finally, it is important to note that there were several
limitations to this review. First, we only consulted 2 medical
databases—MEDLINE/PubMed and the Web of Science.
Despite being a health science—specific database and a
multidisciplinary database, respectively, having replicated the
search in more technological databases may have provided
some additional studies for consideration. Therefore, it is
possible we did not recover all the relevant records on
virtual simulation tools to train communication skills in
health care professionals registered in the academic literature.
Second, there is still inadequate standardization in academic
and scientific fields regarding the term “virtual simulation”
[16,55,61]. Thus, different terms in the academic literature are
all used to refer to the concept of virtual simulation includ-
ing “serious games,” “virtual worlds,” “virtual patients,” and
“virtual reality,” [55] which may have also caused us to miss
certain relevant records.

ELINT3

In conclusion, this review identified and analyzed the
24 main virtual tools described in the academic literature
that have been used to date to train communication skills
in the context of health sciences. The high heterogeneity
in terms of their characteristics means that tools based on
Al and ML that contribute to training both students and
practicing health professionals with as high a fidelity as
possible to real life remain to be developed. Although many
tools offer a degree of realism, few incorporate advanced
features like Al-driven conversational flows or nonverbal cue
detection, limiting the immersive experience. This highlights
a need for further development to create more effective
training environments. Addressing these gaps requires future
innovations that integrate natural language processing and
other advanced capabilities to enhance both the realism and
educational value of virtual simulations.

Acknowledgments

This study is an Erasmus project funded by the European Union (Strategic Partnerships in Higher Education [KA203],
in the Call for proposals Cooperation for Innovation and exchange of good practice 2020; grant agreement 2020--1-ESO1-

KA203-082566).

Conflicts of interest.
None declared.

Checklist 1

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist.

[PDF File (Adobe File), 90 KB-Checklist 1]

https://mededu.jmir.org/2025/1/63082

JMIR Med Educ 2025 | vol. 11 1e63082 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=mededu_v11i1e63082_app1.pdf
https://jmir.org/api/download?alt_name=mededu_v11i1e63082_app1.pdf
https://mededu.jmir.org/2025/1/e63082

JMIR MEDICAL EDUCATION Ferndndez-Alcantara et al

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kaplonyi J, Bowles KA, Nestel D, et al. Understanding the impact of simulated patients on health care learners’
communication skills: a systematic review. Med Educ. Dec 2017;51(12):1209-1219. [doi: 10.1111/medu.13387]
[Medline: 28833360]

Kleinsmith A, Rivera-Gutierrez D, Finney G, Cendan J, Lok B. Understanding empathy training with virtual patients.
Comput Human Behav. Nov 1, 2015;52:151-158. [doi: 10.1016/j.chb.2015.05.033] [Medline: 26166942]

Stehr P, Reifegerste D, Rossmann C, Caspar K, Schulze A, Lindemann AK. Effective communication with caregivers to
prevent unintentional injuries in children under seven years. A systematic review. Patient Educ Couns. Aug
2022;105(8):2721-2730. [doi: 10.1016/j.pec.2022.04.015] [Medline: 35537900]

Stacey D, Légaré F, Lewis K, et al. Decision aids for people facing health treatment or screening decisions. Cochrane
Database Syst Rev. Apr 12,2017;4(4):CD001431. [doi: 10.1002/14651858.CD001431.pub5] [Medline: 28402085]
Boissy A, Windover AK, Bokar D, et al. Communication skills training for physicians improves patient satisfaction. J
Gen Intern Med. Jul 2016;31(7):755-761. [doi: 10.1007/s11606-016-3597-2] [Medline: 26921153]

Ammentorp J, Graugaard LT, Lau ME, Andersen TP, Waidtlgw K, Kofoed PE. Mandatory communication training of all
employees with patient contact. Patient Educ Couns. Jun 2014;95(3):429-432. [doi: 10.1016/j.pec.2014.03.005]
[Medline: 24666773]

Agarwal R, Sands DZ, Schneider JD. Quantifying the economic impact of communication inefficiencies in U.S.
hospitals. J Healthc Manag. 2010;55(4):265-281. [Medline: 20812527]

Synnot A, Bragge P, Lowe D, et al. Research priorities in health communication and participation: international survey
of consumers and other stakeholders. BMJ Open. May 8, 2018;8(5):¢019481. [doi: 10.1136/bmjopen-2017-019481]
[Medline: 29739780]

Gutiérrez-Puertas L, Marquez-Hernandez VV, Gutiérrez-Puertas V, Granados-Gamez G, Aguilera-Manrique G.
Educational interventions for nursing students to develop communication skills with patients: a systematic review. Int J
Environ Res Public Health. Mar 26, 2020;17(7):2241. [doi: 10.3390/ijerph17072241] [Medline: 32225038]

Lewis KL, Bohnert CA, Gammon WL, et al. The Association of Standardized Patient Educators (ASPE) Standards of
Best Practice (SOBP). Adv Simul (Lond). 2017;2:10. [doi: 10.1186/s41077-017-0043-4] [Medline: 29450011]

Nestel D, Tabak D, Tierney T, et al. Key challenges in simulated patient programs: an international comparative case
study. BMC Med Educ. Sep 25,2011;11:69. [doi: 10.1186/1472-6920-11-69] [Medline: 21943295]

Quail M, Brundage SB, Spitalnick J, Allen PJ, Beilby J. Student self-reported communication skills, knowledge and
confidence across standardised patient, virtual and traditional clinical learning environments. BMC Med Educ. Feb 27,
2016;16(72):73. [doi: 10.1186/s12909-016-0577-5] [Medline: 26919838]

Padilha JM, Machado PP, Ribeiro AL, Ramos JL. Clinical virtual simulation in nursing education. Clin Simul Nurs. Feb
2018;15:13-18. [doi: 10.1016/j.ecns.2017.09.005]

Yang H, Xiao X, Wu X, et al. Virtual standardized patients versus traditional academic training for improving clinical
competence among traditional Chinese medicine students: prospective randomized controlled trial. ] Med Internet Res.
Sep 20, 2023;25:e43763. [doi: 10.2196/43763] [Medline: 37728989]

Urresti-Gundlach M, Tolks D, Kiessling C, Wagner-Menghin M, Hirtl A, Hege 1. Do virtual patients prepare medical
students for the real world? Development and application of a framework to compare a virtual patient collection with
population data. BMC Med Educ. Sep 22,2017;17(1):174. [doi: 10.1186/s12909-017-1013-1] [Medline: 28938884]
Plotzky C, Lindwedel U, Sorber M, et al. Virtual reality simulations in nurse education: a systematic mapping review.
Nurse Educ Today. Jun 2021;101:104868. [doi: 10.1016/j.nedt.2021.104868] [Medline: 33798987]

Battegazzorre E, Bottino A, Lamberti F. Training medical communication skills with virtual patients: literature review
and directions for future research. In: Intelligent Technologies for Interactive Entertainment. Springer International
Publishing; 2021:207-226. [doi: 10.1007/978-3-030-76426-5 14]

Lee J, Kim H, Kim KH, Jung D, Jowsey T, Webster CS. Effective virtual patient simulators for medical communication
training: a systematic review. Med Educ. Sep 2020;54(9):786-795. [doi: 10.1111/medu.14152] [Medline: 32162355]
Peddle M, Bearman M, Nestel D. Virtual patients and nontechnical skills in undergraduate health professional education:
an integrative review. Clin Simul Nurs. Sep 2016;12(9):400-410. [doi: 10.1016/j.ecns.2016.04.004]

Fuentes A. Resefia de sitio web: Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
Declaraciéon PRISMA 2020 [Article in Spanish]. R Est Inv Psico y Educ. 2022;9(2):323-327. [doi: 10.17979/reipe.2022.
9.2.9368]

Ali MR, Sen T, Kane B, et al. Novel computational linguistic measures, dialogue system and the development of

SOPHIE: standardized online patient for healthcare interaction education. IEEE Trans Affective Comput.
2020;14(1):223-235. [doi: 10.1109/TAFFC.2021.3054717]

https://mededu.jmir.org/2025/1/63082 JMIR Med Educ 2025 | vol. 11 1e63082 | p. 13

(page number not for citation purposes)


https://doi.org/10.1111/medu.13387
http://www.ncbi.nlm.nih.gov/pubmed/28833360
https://doi.org/10.1016/j.chb.2015.05.033
http://www.ncbi.nlm.nih.gov/pubmed/26166942
https://doi.org/10.1016/j.pec.2022.04.015
http://www.ncbi.nlm.nih.gov/pubmed/35537900
https://doi.org/10.1002/14651858.CD001431.pub5
http://www.ncbi.nlm.nih.gov/pubmed/28402085
https://doi.org/10.1007/s11606-016-3597-2
http://www.ncbi.nlm.nih.gov/pubmed/26921153
https://doi.org/10.1016/j.pec.2014.03.005
http://www.ncbi.nlm.nih.gov/pubmed/24666773
http://www.ncbi.nlm.nih.gov/pubmed/20812527
https://doi.org/10.1136/bmjopen-2017-019481
http://www.ncbi.nlm.nih.gov/pubmed/29739780
https://doi.org/10.3390/ijerph17072241
http://www.ncbi.nlm.nih.gov/pubmed/32225038
https://doi.org/10.1186/s41077-017-0043-4
http://www.ncbi.nlm.nih.gov/pubmed/29450011
https://doi.org/10.1186/1472-6920-11-69
http://www.ncbi.nlm.nih.gov/pubmed/21943295
https://doi.org/10.1186/s12909-016-0577-5
http://www.ncbi.nlm.nih.gov/pubmed/26919838
https://doi.org/10.1016/j.ecns.2017.09.005
https://doi.org/10.2196/43763
http://www.ncbi.nlm.nih.gov/pubmed/37728989
https://doi.org/10.1186/s12909-017-1013-1
http://www.ncbi.nlm.nih.gov/pubmed/28938884
https://doi.org/10.1016/j.nedt.2021.104868
http://www.ncbi.nlm.nih.gov/pubmed/33798987
https://doi.org/10.1007/978-3-030-76426-5_14
https://doi.org/10.1111/medu.14152
http://www.ncbi.nlm.nih.gov/pubmed/32162355
https://doi.org/10.1016/j.ecns.2016.04.004
https://doi.org/10.17979/reipe.2022.9.2.9368
https://doi.org/10.17979/reipe.2022.9.2.9368
https://doi.org/10.1109/TAFFC.2021.3054717
https://mededu.jmir.org/2025/1/e63082

JMIR MEDICAL EDUCATION Ferndndez-Alcantara et al

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Banszki F, Beilby J, Quail M, Allen P, Brundage S, Spitalnick J. A clinical educator’s experience using a virtual patient
to teach communication and interpersonal skills. AJET. 2018;34(3):60-73. [doi: 10.14742/ajet.3296]

Bearman M, Cesnik B. Comparing student attitudes to different models of the same virtual patient. Stud Health Technol
Inform. 2001;84(Pt 2):1004-1008. [Medline: 11604882]

Bearman M, Cesnik B, Liddell M. Random comparison of “virtual patient” models in the context of teaching clinical
communication skills. Med Educ. Sep 2001;35(9):824-832. [doi: 10.1046/j.1365-2923.2001.00999 x] [Medline:
11555219]

Bearman M. Is virtual the same as real? Medical students’ experiences of a virtual patient. Acad Med. May
2003;78(5):538-545. [doi: 10.1097/00001888-200305000-00021] [Medline: 12742794]

Borja-Hart NL, Spivey CA, George CM. Use of virtual patient software to assess student confidence and ability in
communication skills and virtual patient impression: a mixed-methods approach. Curr Pharm Teach Learn. Jul
2019;11(7):710-718. [doi: 10.1016/j.cptl.2019.03.009] [Medline: 31227094]

Chae D, Kim J, Kim K, Ryu J, Asami K, Doorenbos AZ. An immersive virtual reality simulation for cross-cultural
communication skills: development and feasibility. Clin Simul Nurs. Apr 2023;77:13-22. [doi: 10.1016/j.ecns.2023.01.
005]

Courteille O, Josephson A, Larsson LO. Interpersonal behaviors and socioemotional interaction of medical students in a
virtual clinical encounter. BMC Med Educ. Apr 1,2014;14(1):64. [doi: 10.1186/1472-6920-14-64] [Medline: 24685070]
Deladisma AM, Johnsen K, Raij A, et al. Medical student satisfaction using a virtual patient system to learn history-
taking communication skills. Stud Health Technol Inform. 2008;132:101-105. [Medline: 18391266]

Dickerson R, Johnsen K, Raij A, et al. Virtual patients: assessment of synthesized versus recorded speech. Stud Health
Technol Inform. 2006;119:114-119. [Medline: 16404028]

Du J, Zhu X, Wang J, et al. History-taking level and its influencing factors among nursing undergraduates based on the
virtual standardized patient testing results: cross sectional study. Nurse Educ Today. Apr 2022;111:105312. [doi: 10.
1016/j.nedt.2022.105312] [Medline: 35287063]

Guetterman TC, Sakakibara R, Baireddy S, et al. Medical students’ experiences and outcomes using a virtual human
simulation to improve communication skills: mixed methods study. J Med Internet Res. Nov 27,2019;21(11):e15459.
[doi: 10.2196/15459] [Medline: 31774400]

Hwang GJ, Chang CY, Ogata H. The effectiveness of the virtual patient-based social learning approach in undergraduate
nursing education: a quasi-experimental study. Nurse Educ Today. Jan 2022;108:105164. [doi: 10.1016/j.nedt.2021.
105164] [Medline: 34627030]

Jacklin S, Maskrey N, Chapman S. Improving shared decision making between patients and clinicians: design and
development of a virtual patient simulation tool. JMIR Med Educ. Nov 6, 2018;4(2):e10088. [doi: 10.2196/10088]
[Medline: 30401667]

Jacklin S, Maskrey N, Chapman S. Shared decision-making with a virtual patient in medical education: mixed methods
evaluation study. JMIR Med Educ. Jun 10, 2021;7(2):e22745. [doi: 10.2196/22745] [Medline: 34110299]

Lok B. Teaching communication skills with virtual humans. IEEE Comput Graph Appl. 2006;26(3):10-13. [doi: 10.
1109/mcg.2006.68] [Medline: 16711211]

Maicher KR, Zimmerman L, Wilcox B, et al. Using virtual standardized patients to accurately assess information
gathering skills in medical students. Med Teach. Sep 2019;41(9):1053-1059. [doi: 10.1080/0142159X.2019.1616683]
[Medline: 31230496]

Mayor Silva LI, Caballero de la Calle R, Cuevas-Budhart MA, Martin Martin JO, Blanco Rodriguez JM, Gémez Del
Pulgar Garcia Madrid M. Development of communication skills through virtual reality on nursing school students:
clinical trial. Comput Inform Nurs. Jan 1, 2023;41(1):24-30. [doi: 10.1097/CIN.0000000000000866] [Medline:
35363632]

Nakagawa N, Odanaka K, Ohara H, Kisara S. Communication training for pharmacy students with standard patients
using artificial intelligence. Curr Pharm Teach Learn. Jul 2022;14(7):854-862. [doi: 10.1016/j.cptl.2022.06.021]
[Medline: 35914846]

Ochs M, Mestre D, de Montcheuil G, et al. Training doctors’ social skills to break bad news: evaluation of the impact of
virtual environment displays on the sense of presence. J] Multimodal User Interfaces. Mar 2019;13(1):41-51. [doi: 10.
1007/s12193-018-0289-8]

Perez A, Gaehle K, Sobczak B, Stein K. Virtual simulation as a learning tool for teaching graduate nursing students to
manage difficult conversations. Clin Simul Nurs. Jan 2022;62:66-72. [doi: 10.1016/j.ecns.2021.10.003]

Plass AM, Covic A, Lohrberg L, Albright G, Goldman R, Von Steinbiichel N. Effectiveness of a minimal virtual
motivational interviewing training for first years medical students: differentiating between pre-test and then-test. Patient
Educ Couns. Jun 2022;105(6):1457-1462. [doi: 10.1016/j.pec.2021.09.020] [Medline: 34598801]

https://mededu.jmir.org/2025/1/e63082 JMIR Med Educ 2025 | vol. 11 1e63082 | p. 14

(page number not for citation purposes)


https://doi.org/10.14742/ajet.3296
http://www.ncbi.nlm.nih.gov/pubmed/11604882
https://doi.org/10.1046/j.1365-2923.2001.00999.x
http://www.ncbi.nlm.nih.gov/pubmed/11555219
https://doi.org/10.1097/00001888-200305000-00021
http://www.ncbi.nlm.nih.gov/pubmed/12742794
https://doi.org/10.1016/j.cptl.2019.03.009
http://www.ncbi.nlm.nih.gov/pubmed/31227094
https://doi.org/10.1016/j.ecns.2023.01.005
https://doi.org/10.1016/j.ecns.2023.01.005
https://doi.org/10.1186/1472-6920-14-64
http://www.ncbi.nlm.nih.gov/pubmed/24685070
http://www.ncbi.nlm.nih.gov/pubmed/18391266
http://www.ncbi.nlm.nih.gov/pubmed/16404028
https://doi.org/10.1016/j.nedt.2022.105312
https://doi.org/10.1016/j.nedt.2022.105312
http://www.ncbi.nlm.nih.gov/pubmed/35287063
https://doi.org/10.2196/15459
http://www.ncbi.nlm.nih.gov/pubmed/31774400
https://doi.org/10.1016/j.nedt.2021.105164
https://doi.org/10.1016/j.nedt.2021.105164
http://www.ncbi.nlm.nih.gov/pubmed/34627030
https://doi.org/10.2196/10088
http://www.ncbi.nlm.nih.gov/pubmed/30401667
https://doi.org/10.2196/22745
http://www.ncbi.nlm.nih.gov/pubmed/34110299
https://doi.org/10.1109/mcg.2006.68
https://doi.org/10.1109/mcg.2006.68
http://www.ncbi.nlm.nih.gov/pubmed/16711211
https://doi.org/10.1080/0142159X.2019.1616683
http://www.ncbi.nlm.nih.gov/pubmed/31230496
https://doi.org/10.1097/CIN.0000000000000866
http://www.ncbi.nlm.nih.gov/pubmed/35363632
https://doi.org/10.1016/j.cptl.2022.06.021
http://www.ncbi.nlm.nih.gov/pubmed/35914846
https://doi.org/10.1007/s12193-018-0289-8
https://doi.org/10.1007/s12193-018-0289-8
https://doi.org/10.1016/j.ecns.2021.10.003
https://doi.org/10.1016/j.pec.2021.09.020
http://www.ncbi.nlm.nih.gov/pubmed/34598801
https://mededu.jmir.org/2025/1/e63082

JMIR MEDICAL EDUCATION Ferndndez-Alcantara et al

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Real FJ, DeBlasio D, Ollberding NJ, et al. Resident perspectives on communication training that utilizes immersive
virtual reality. Educ Health (Abingdon). 2017;30(3):228-231. [doi: 10.4103/eth.EfH 9 17] [Medline: 29786025]

Real FJ, DeBlasio D, Beck AF, et al. A virtual reality curriculum for pediatric residents decreases rates of influenza
vaccine refusal. Acad Pediatr. 2017;17(4):431-435. [doi: 10.1016/j.acap.2017.01.010] [Medline: 28126612]

Real FJ, Hood AM, Davis D, et al. An immersive virtual reality curriculum for pediatric hematology clinicians on shared
decision-making for hydroxyurea in sickle cell anemia. J Pediatr Hematol Oncol. Apr 1,2022;44(3):€799-e803. [doi: 10.
1097/MPH .0000000000002289] [Medline: 35319512]

Rouleau G, Gagnon MP, C6té J, Richard L, Chicoine G, Pelletier J. Virtual patient simulation to improve nurses’
relational skills in a continuing education context: a convergent mixed methods study. BMC Nurs. Jan 4, 2022;21(1):1.
[doi: 10.1186/s12912-021-00740-x] [Medline: 34983509]

Sapkaroski D, Mundy M, Dimmock MR. Immersive virtual reality simulated learning environment versus role-play for
empathic clinical communication training. J Med Radiat Sci. Mar 2022;69(1):56-65. [doi: 10.1002/jmrs.555] [Medline:
34706398]

Sezer B, Sezer TA. Teaching communication skills with technology: creating a virtual patient for medical students.
AJET. 2019;35(5):183. [doi: 10.14742/ajet.4957]

Simsek Cetinkaya S, Gilimiis Calis G, Kibris S, Topal M. Effectiveness of virtual patient simulation versus peer
simulation in family planning training in midwifery students: a comparative educational intervention. Interactive
Learning Environments. Aug 28, 2022;32(3):942-951. [doi: 10.1080/10494820.2022.2105897]

Shorey S, Ang E, Yap J, Ng ED, Lau ST, Chui CK. A virtual counseling application using artificial intelligence for
communication skills training in nursing education: development study. J Med Internet Res. Oct 29,
2019;21(10):e14658. [doi: 10.2196/14658] [Medline: 31663857]

Shorey S, Ang E, Ng ED, Yap J, Lau LST, Chui CK. Communication skills training using virtual reality: a descriptive
qualitative study. Nurse Educ Today. Nov 2020;94:104592. [doi: 10.1016/j.nedt.2020.104592] [Medline: 32942248]
Shorey S, Ang ENK, Ng ED, et al. Evaluation of a theory-based virtual counseling application in nursing education.
Comput Inform Nurs. Jun 1, 2023;41(6):385-393. [doi: 10.1097/CIN.0000000000000999] [Medline: 36728150]
Stevens A, Hernandez J, Johnsen K, et al. The use of virtual patients to teach medical students history taking and
communication skills. Am J Surg. Jun 2006;191(6):806-811. [doi: 10.1016/j.amjsurg.2006.03.002] [Medline: 16720154]
Mendez KJW, Piasecki RJ, Hudson K, et al. Virtual and augmented reality: implications for the future of nursing
education. Nurse Educ Today. Oct 2020;93:104531. [doi: 10.1016/j.nedt.2020.104531] [Medline: 32711132]

Cant R, Cooper S, Sussex R, Bogossian F. What’s in a name? Clarifying the nomenclature of virtual simulation. Clin
Simul Nurs. Feb 2019;27:26-30. [doi: 10.1016/j.ecns.2018.11.003]

Watts PI, McDermott DS, Alinier G, et al. Healthcare Simulation Standards of Best PracticeTM simulation design. Clin
Simul Nurs. Sep 2021;58:14-21. [doi: 10.1016/j.ecns.2021.08.009]

Maicher K, Danforth D, Price A, et al. Developing a conversational virtual standardized patient to enable students to
practice history-taking skills. Sim Healthcare. 2017;12(2):124-131. [doi: 10.1097/STH.0000000000000195]

Witmer BG, Singer MJ. Measuring presence in virtual environments: a presence questionnaire. Presence (Camb). Jun
1998;7(3):225-240. [doi: 10.1162/105474698565686]

Zielke MA, Zakhidov D, Hardee G, et al. Developing virtual patients with VR/AR for a natural user interface in medical
teaching. In: 2017 IEEE 5th International Conference on Serious Games and Applications for Health (SeGAH). IEEE;
2017. [doi: 10.1109/SeGAH.2017.7939285]

Stamer T, Steinhduser J, Fldagel K. Artificial intelligence supporting the training of communication skills in the education
of health care professions: scoping review. J Med Internet Res. Jun 19, 2023;25(8):e43311. [doi: 10.2196/43311]
[Medline: 37335593]

Foronda CL, Fernandez-Burgos M, Nadeau C, Kelley CN, Henry MN. Virtual simulation in nursing education: a
systematic review spanning 1996 to 2018. Sim Healthcare. 2020;15(1):46-54. [doi: 10.1097/STH.0000000000000411]

Abbreviations

Al artificial intelligence

MeSH: Medical Subject Headings

ML: machine learning

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Edited by Blake Lesselroth; peer-reviewed by Ana Grilo, Juan Diego Ramos Pichardo; submitted 10.06.2024; final revised
version received 29.10.2024; accepted 02.01.2025; published 06.05.2025

https://mededu.jmir.org/2025/1/63082 JMIR Med Educ 2025 | vol. 11 1e63082 | p. 15

(page number not for citation purposes)


https://doi.org/10.4103/efh.EfH_9_17
http://www.ncbi.nlm.nih.gov/pubmed/29786025
https://doi.org/10.1016/j.acap.2017.01.010
http://www.ncbi.nlm.nih.gov/pubmed/28126612
https://doi.org/10.1097/MPH.0000000000002289
https://doi.org/10.1097/MPH.0000000000002289
http://www.ncbi.nlm.nih.gov/pubmed/35319512
https://doi.org/10.1186/s12912-021-00740-x
http://www.ncbi.nlm.nih.gov/pubmed/34983509
https://doi.org/10.1002/jmrs.555
http://www.ncbi.nlm.nih.gov/pubmed/34706398
https://doi.org/10.14742/ajet.4957
https://doi.org/10.1080/10494820.2022.2105897
https://doi.org/10.2196/14658
http://www.ncbi.nlm.nih.gov/pubmed/31663857
https://doi.org/10.1016/j.nedt.2020.104592
http://www.ncbi.nlm.nih.gov/pubmed/32942248
https://doi.org/10.1097/CIN.0000000000000999
http://www.ncbi.nlm.nih.gov/pubmed/36728150
https://doi.org/10.1016/j.amjsurg.2006.03.002
http://www.ncbi.nlm.nih.gov/pubmed/16720154
https://doi.org/10.1016/j.nedt.2020.104531
http://www.ncbi.nlm.nih.gov/pubmed/32711132
https://doi.org/10.1016/j.ecns.2018.11.003
https://doi.org/10.1016/j.ecns.2021.08.009
https://doi.org/10.1097/SIH.0000000000000195
https://doi.org/10.1162/105474698565686
https://doi.org/10.1109/SeGAH.2017.7939285
https://doi.org/10.2196/43311
http://www.ncbi.nlm.nih.gov/pubmed/37335593
https://doi.org/10.1097/SIH.0000000000000411
https://mededu.jmir.org/2025/1/e63082

JMIR MEDICAL EDUCATION Ferndndez-Alcantara et al

Please cite as:

Ferndndez-Alcdntara M, Escribano S, Julid-Sanchis R, Castillo-Lopez A, Pérez-Manzano A, Macur M, Kalender-Smajlovi¢
S, Garcia-Sanjudn S, Cabaiiero-Martinez MJ

Virtual Simulation Tools for Communication Skills Training in Health Care Professionals: Literature Review

JMIR Med Educ 2025;11:e63082

URL: hitps://mededu.jmir.org/2025/1/e63082

doi: 10.2196/63082

© Manuel Ferndndez-Alcdntara, Silvia Escribano, Rocio Julia-Sanchis, Ana Castillo-Lépez, Antonio Pérez-Manzano, M
Macur, Sedina Kalender-Smajlovic, Soffa Garcia-Sanjudn, Maria José Cabafiero-Martinez. Originally published in JMIR
Medical Education (https://mededu.jmir.org), 06.05.2025. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in JMIR Medical Education, is
properly cited. The complete bibliographic information, a link to the original publication on https://mededu.jmir.org/, as well as
this copyright and license information must be included.

https://mededu.jmir.org/2025/1/¢63082 JMIR Med Educ 2025 | vol. 11 1e63082 | p. 16
(page number not for citation purposes)


https://mededu.jmir.org/2025/1/e63082
https://doi.org/10.2196/63082
https://mededu.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://mededu.jmir.org/
https://mededu.jmir.org/2025/1/e63082

	Virtual Simulation Tools for Communication Skills Training in Health Care Professionals: Literature Review
	Introduction
	Methods
	Design
	Search Strategy
	Data Extraction

	Results
	Overview
	Characteristics of the Studies Included
	Features of the Virtual Tools

	Discussion


