JOURNAL OF MEDICAL INTERNET RESEARCH Stamer et a

Review

Artificial Intelligence Supporting the Training of Communication
Skills in the Education of Health Care Professions: Scoping Review

Tjorven Stamer, MSc; Jost Steinhduser, Prof Dr; Kristina Flagel, MD
Ingtitute of Family Medicine, University Hospital Schieswig-Holstein Luebeck Campus, L uebeck, Germany

Corresponding Author:

Tjorven Stamer, MSc

Ingtitute of Family Medicine

University Hospital Schleswig-Holstein Luebeck Campus
Ratzeburger Allee 160

Luebeck, 23562

Germany

Phone: 49 451 3101 8013

Email: t.stamer@uni-luebeck.de

Abstract

Background: Communicationisacrucial element of every health care profession, rendering communication skillstraining in
all health care professions asbeing of great importance. Technological advances such asartificial intelligence (Al) and particularly
machine learning (ML) may support this cause: it may provide students with an opportunity for easily accessible and readily
available communication training.

Objective:  This scoping review aimed to summarize the status quo regarding the use of Al or ML in the acquisition of
communication skills in academic health care professions.

Methods: We conducted a comprehensive literature search across the PubMed, Scopus, Cochrane Library, Web of Science
Core Collection, and CINAHL databases to identify articles that covered the use of Al or ML in communication skills training
of undergraduate students pursuing health care profession education. Using an inductive approach, the included studies were
organized into distinct categories. The specific characteristics of the studies, methods and techniques used by Al or ML applications,
and main outcomes of the studies were evaluated. Furthermore, supporting and hindering factors in the use of Al and ML for
communication skills training of health care professionals were outlined.

Results: Thetitlesand abstracts of 385 studieswereidentified, of which 29 (7.5%) underwent full-text review. Of the 29 studies,
based on the inclusion and exclusion criteria, 12 (3.1%) were included. The studies were organized into 3 distinct categories:
studies using Al and ML for text analysis and information extraction, studies using Al and ML and virtual reality, and studies
using Al and ML and the simulation of virtual patients, each within the academic training of the communication skills of health
care professionals. Within these thematic domains, Al was also used for the provision of feedback. The motivation of theinvolved
agents played a major role in the implementation process. Reported barriers to the use of Al and ML in communication skills
training revolved around the lack of authenticity and limited natura flow of language exhibited by the Al- and ML-based virtual
patient systems. Furthermore, the use of educational Al- and ML-based systemsin communication skillstraining for health care
professionalsis currently limited to only afew cases, topics, and clinical domains.

Conclusions: The use of Al and ML in communication skills training for health care professionalsis clearly a growing and
promising field with apotential to render training more cost-effective and less time-consuming. Furthermore, it may servelearners
as an individualized and readily available exercise method. However, in most cases, the outlined applications and technical
solutions are limited in terms of access, possible scenarios, the natural flow of a conversation, and authenticity. These issues still
stand in the way of any widespread implementation ambitions.

(J Med Internet Res 2023;25:e43311) doi: 10.2196/43311
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Introduction

Communication Skillsin Health Care

In any health care profession, proficient communication skills
are of great importance for the patient-health care provider
relationship [1-5]. Effective communication has been directly
associated with high patient satisfaction, a positive individual
patient outcome[6,7], and asuccessful shared decision-making
process[8]. In addition, the patient’s adherenceto treatment [9]
and adoptive preventive health behaviors[10] have been found
to benefit substantialy if they perceive their communication
with the health care provider as pleasant.

Good communication skills can be acquired but need to be
practiced continuously to be preserved [11,12]. To address both
learning and maintaining these skills, communication skills
training is provided in most health care education programs
[13]. However, the study and practice of communication skills
can be costly (eg, in terms of staff and materials) and
time-consuming (eg, in terms of organization and scheduling)
[14,15]. Furthermore, individuals who serve as actors for
standardized patient-medical practitioner role-plays may
experience feelings of anxiety, fatigue, or physical and mental
discomfort [16,17]. Although these drawbacks have been
reported to last for a short duration and have relatively few
long-term negative consequences [ 18], technological advances
such as artificial intelligence (Al), machine learning (ML),
virtual reality, and virtual patients have become viable as
supplements to traditional communication training for health
professionals.

Definitions of Al and ML

The exact definition of Al isstill discussed [19,20]. In practice,
the term is used as an umbrellaterm for all situationsin which
a system or machine makes a decision that requires some kind
of intelligence. Asvague asthis definition may be, it also seems
to be closely linked to the period it was used in [19,20]. Just a
few years ago, even navigation systems and devices were
considered Al. Today, if one says Al, one usualy means
autonomous vehicles, for instance. In a decade, it might mean
something entirely different. Alternative definitionsof Al often
comprise the requirement that an intelligent system has to
interact with its corresponding environment. Thus, the system
hasto be ableto gather information about its periphery, act upon
the gathered information, learn from it, and derive appropriate
behavior from it [19,20].

ML is asubset of Al and is mostly used as a blanket term for
all computer programs and machinesthat operate automatically
and autonomously without being explicitly programmed to
behavein aspecific manner. How these programs and machines
learn from data is predetermined, directing them toward a
desired direction. As such, ML is a popular method of
establishing a system that incorporates Al [19,20].

In this study, we used the aforementioned definitions of the 2
terms.
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Virtual Reality and Virtual Patients

The use of Al systems in health care is often accompanied by
the use of virtual reality and virtual patients. Virtual reality was
introduced to health care some time ago and has since been
established as an effective means to counter symptoms of pain
and anxiety [21,22]. It was also found to be associated with an
improvement of gait and balance in the rehabilitation training
of patients with Parkinson disease [23]. The use of virtual
patients in simulations is a promising approach because these
programs tend to possess a high degree of flexibility, are
uniform, and can easily be standardized [24,25]. Furthermore,
they are repeatable and practically tailorable to any given
scenario and context [25,26]. In addition, simulated
patient—medical practitioner conversationsusing virtual patients
may add authenticity to the conversations in comparison with
any analog or digital format that lacks a real or simulated
face-to-face talk [26].

Al and Communication SkillsTrainingin Health Care

The aim of this scoping review was to evaluate how Al may
support communication skillstraining in the academic training
of health care professionals. Specifically, this review aimed to
answer the following two questions: (1) How can Al support
communication skillstraining for students pursuing health care
profession education? and (2) What are the determinants
(supporting and hindering factors) for the use of Al in
communication skillstraining for students pursuing health care
profession education?

Methods

Design and Search Strategy

This scoping review used the PRISMA-ScR (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
extension for Scoping Reviews) guidelines as well as the
corresponding checklist (Multimedia Appendix 1) [27]. The
protocol for this scoping review has not been registered or
published.

A comprehensive literature search was performed in October
2022 using the PubMed, Scopus, Cochrane Library, Web of
Science Core Collection, and CINAHL databases. The complete
search strategy is presented in Multimedia Appendix 2. An
update of thisinitial search was performed in February 2023.

Ethical Considerations

Asthe scoping review focused on previously published literature
and did not include any human participants, approval by an
institutional review board was not required.

Inclusion and Exclusion Criteria

Studies that covered either communication training per se or
support for the improvement of communication skills training
in health care profession education were included. In addition,
to be included, these studies were required to comprise the use
of either Al or ML. Furthermore, a detailed description of the
corresponding application or use needed to be apart of the paper
for it to beincluded. Owing to itseducational setting, the study’s
target population had to be undergraduate students pursuing
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health care profession education. Studies that targeted a
population other than undergraduate health care students were
excluded. Accordingly, papers that did not include
communication skillstraining, academic health care professions,
or the use of Al or ML and papers that lacked a description of
the corresponding application were excluded. Reviewsthat met
theinclusion criteriawere screened for original research articles,
which were then included instead of the reviews themselves.

Screening

The screening process took place in two stages. (1) title and
abstract screening and (2) full-text screening based on the
aforementioned inclusion and exclusion criteria. In addition,
reference lists of the retrieved full texts were hand searched for
further eligible publications. The screening was performed by
2 independent researchers (TS and KF) who examined the
studies in the first and the second stages. Any conflicts that
arose were resolved through discussion and the intervention of
athird researcher (JS) who acted as an independent supervisor.
Upon reaching consensus, the respective publications were
either included or excluded. The screening process was
facilitated by using the Covidence web tool (Veritas Health
Innovation) [28].

Data Extraction Process

The aforementioned 2 independent screenerswent on to extract
the data from the included papers using a modified version of
the Cochrane data collection form for intervention reviews:
randomized controlled trials (RCTs) and non-RCTs (version
3). After careful consideration, the authors of this study agreed
on using a modified version of the Cochrane data collection
form owing to the heterogeneous nature of the included
publications with respect to design and method. Any conflicts
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that arose were resolved through discussion until a consensus
was reached. The extracted data included study characteristics
(eg, the study’saim, design, and unit of allocation), information
about the participants or target group (if applicable, eg,
population description, setting, and inclusion and exclusion
criteria), the description of theintervention (eg, theoretical basis
and the description of the intervention itself), and the study’s
key conclusions.

Using an inductive approach, the included studies were
organized into different categories. The categorieswere derived
from the topics addressed in the included publications. The
grouping of the articles was determined using a consensus
approach.

We decided to provide information on the quality of evidence
in the included papers because of the topicality of the research
question [29,30]. Accordingly, and to provide recommendations
for practice, we assigned the included studies to the levels of
research evidence as established by Grove[31]. Inthisapproach,
level | represents the highest level of evidence, whereas level
VI represents the lowest level of evidence.

Results

Paper Selection

The database searches identified a total of 385 publications.
Upon removing 17.9% (69/385) duplicates, the titles and
abstracts of 82.1% (316/385) of publicationswere screened. On
the basis of the inclusion and exclusion criteria, the full texts
of 7.5% (29/385) of publications were reviewed. Intotal, 3.1%
(12/385) of studieswereincluded in this scoping review (Figure
1).
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Figurel. PRISMA (Preferred Reporting Itemsfor Systematic Reviews and Meta-Analyses) flowchart for the identification of studies via databases.
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Thematic Categories

A frequency table provides an overview of the 3 final categories
and sorting that was agreed upon (Table 1).

Table 1. Studiesincluded in thematic categories.

Theme Author, year of publication Publications (n=12), n (%)
Al2and MLP for text analysisand information Jani et al [32], 2020 1(®

extraction

Al, ML, and virtual reality in communication Liaw et a [33], 2023 1(8)

skillstraining for students pursuing health care
profession education

Al, ML, and virtua patientsincommunication Carnell et al [34], 2019; Furlan et al [35], 2021; Hamdy et a [36], 2017; 10 (83)
skillstraining for students pursuing health care  Kobayashi et al [37,38], 2022; Maicher et al [39], 2019; Maicher et &
profession education [40], 2023; Shorey et a [41], 2019; Shorey et al [42], 2020; Shorey et

al [43], 2023; Tavarnesi et a [44], 2018

Al artificial intelligence.
ML machine learning.

. . . descriptive in nature. Moreover, Table 2 shows the aim of the
Study Design, Research Evidence, and Aim of the research with respect to the targeted Al- and ML-enabled
Research applications, along with the categories framed by von Gerich
Table 2 depicts the assignment of the publicationsto thelevels et al [45]. Asfor the aim of the research, most of the included
of research evidence established by Grove [31]. The studies publications dealt with the development of Al- and ML-driven
included in our review were mainly allocated to the level VI applications (10/12, 83%).
evidence (10/12, 83%) because most of the studies were
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Table 2. Study design, level of research evidence, and aim of the research.

Stamer et d

Characteristic Author, year of publication

Publications (n=12), n (%)

Study design by thelevel of research evidence

Level | (eg, meta-analysis) N/A2

Level Il (eg, randomized controlled Kobayashi et al [37,38], 2022

trial)

Level 111 (eg, quasi-experimental
study)

Shorey et al [43], 2023

Level IV (eg, descriptivecorrelation-  N/A

a study)

Level V (eg, quditativemeta-synthe- N/A

sis)

Level VI (eg, descriptive study)

Carnell et al [34], 2019; Furlan et al [35], 2021; Hamdy et al [36], 2017; Jani

0(0)

1(8)

1(8)

0(0)

0(0)

10 (83)

et al [32], 2020; Liaw et al [33], 2023; Maicher et al [39], 2019; Maicher et al
[40], 2023; Shorey et d [41], 2019; Shorey et a [42], 2020; Tavarnesi et a

[44], 2018

Level VII (eg, opinions of expert N/A

committees and authorities)

Aim of theresearch

To develop AlP- or ML -enabled
technologies

Furlan et a [35], 2021; Hamdy et al [36], 2017; Kobayashi et al [37,38], 2022;
Liaw et a [33], 2023; Maicher et a [39], 2019; Maicher et a [40], 2023; Shorey

0(0)

10 (83)

et al [41], 2019; Shorey et al [42], 2020; Shorey et a [43], 2023; Tavarnesi et

al [44], 2018

To improve the accuracy and effi- ~ Carnell et a [34], 2019
ciency of Al- or ML-enabled tech-

nologies

To test different algorithms or Al-
or ML-enabled technologies

Jani et al [32], 2020

To assessand evaluate or validate  N/A
the existing Al- or ML-enabled

technologies

1(8)

1(8)

0(0)

3N/A: not applicable.
BAI: artificial intelligence.
®ML: machine learning.

Useof Al and ML

In the context of using virtual patients, Al and ML are used to
simulate virtual patients who interact with learners. In such
cases, Al and ML are used to either predict students success
in domain-based skills while interacting with virtual patients
[34] or generate natural language and natural conversation flow
[36,39,41-43]. The second purpose of using Al and ML in the
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context of communication skills training is to analyze
communication data in textual or audio format and provide
feedback on them [33,36-39,41-43]. Here, Al and ML
automatically scan atext or an audio source for predetermined
chunks of information, factors, and aspects. More detailed
information on the characteristics of the included studies and
their corresponding technological applications is presented in
Table 3.
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Table 3. Characteristics of the included publications.
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Category and author,
year of publication

Intervention or technological
application

Participants and target group

Main outcomes

Key conclusions

Al%and ML for text analysis and information extraction

Jani et al [32],
2020

ML asatool for extracting
information and content with
respect to communication and

history-taking skillsin OSCE®

transcripts

121 transcripts of 2 OSCE
scenarios were analyzed for
communication skills and
specific communication and
history-taking content do-
mains.

Theused ML modelswereable

to successfully label the OSCE
transcripts for predetermined
communication and history-
taking factors.

The presented M L -based model
represents one of thefirst appli-
cationsof ML intheframework
of an automatized analysis of
medical OSCE conversations.
In addition, the ML-based
model showed a great degree
of transferability acrossdistinct
scenarios.

Al and ML and virtual reality in communication skillstraining for students pursuing health care profession education

Liaw et al [33],
2023

An Al-driven virtua reality

32 nursing students in their

The Al-enabled virtual reality

simulation system, by means final year of nursing courses  simulation system proved effec-

of which nursing students can
practice interprofessional
communication skillswith an
Al physician

took part in the study.

tive. Participants showed sub-

stantial improvementsin com-
muni cation skills upon practic-
ing with the system.

The Al-driven virtua reality
simulation system possesses
great potential to advanceinter-
professional communication
skillstraining in nursing educa-
tion.

Al and ML and virtual patientsin communication skillstraining for students pursuing health care profession education

Carnell et a Automated communication 464 transcripts of speech The results supported thehy-  Theused interpretable The ML
[34], 2019 skills assessment by meansof  language pathology stu- pothesisthat communication ~ model, Bayesian rulelists, was
Al and ML and virtual pa- dents’ interactionswith vir-  skillsand success of aninter- ~ shown to be viable in term of
tients. Of note, an inter- tual patients showing symp- viewer in agiven skill domain  the prediction of students’ suc-
pretableML model, Bayesian tomsof dysphagiawereana-  (eg, transfer of medical knowl-  cessin communication skills
rule lists, was used. lyzed. edge) are closely linked. The  learning scenarios with virtual
Bayesian rule lists proved patients.
competitivein comparison with
common ML algorithms.
Furlanet a An Al-driven virtual patient 15 undergraduate medical ~ “Hepius,” an Al-enabled virtual  The developed virtual patient
[35], 2021 simulator for diagnosticrea-  studentsintheir fifthyear at patient simulator system, was  simulator “Hepius’ may pro-
soning that incorporatesnatu- HumanitasUniversity Medi-  developed; it provides students  vide medical students with a
ral language processingand  cal School in Italy whore-  withatool to practicethecollec-  learning instrument for the
an intelligent tutoring system  ceived introductory lectures tion of clinical information training of diagnostic reason-
onthesimulator and were  from the patient’s medical his-  ing. Most notableisthe combi-
able to use it beforehand. tory and physical examination. nation of natural language pro-
By means of thesimulator,a  cessing and intelligent tutoring
differential diagnosis can be system aspects to provide
reached. In addition, “Hepius’ learners with a comprehensive
functionsasanintelligent tutor-  practice tool.
ing system that is able to pro-
vide step-by-step feedback to
the student.
Hamdy et al Al-and ML-based web-based  Students and faculty staff Itisreported from first-hand  Virtual patient learning is be-
[36], 2017 communication simulation using virtual patient learning  experience that most students  lieved to gradually replace

system with virtual patients
using prerecorded movies

for the enhancement of
problem-based learning

and faculty staff would enjoy
using the tool, which would
encourage them to be more fo-
cused and systematic through-
out the medical interview. Stu-
dentswould feel more account-
able for their decisions and
moreinvolved in deciding how
to manage the patient’s prob-
lem.

problem-based learning in
medical communication train-
ing.

https://www.jmir.org/2023/1/e43311 JMed Internet Res 2023 | vol. 25 | e43311 | p. 6

(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Stamer et d

Category and author, Intervention or technological Participantsand target group  Main outcomes Key conclusions
year of publication  application
Kobayashi etal A simulated communication 25 nursing students partici- The studentswho received an ~ The Al-driven communication

[37,38], 2022

Maicher et al
[39], 2019

Maicher et al
[40], 2023

Shorey et a
[41], 2019

Shorey et a
[42], 2020

Shorey et a
[43], 2023

skillstraining for nursing stu-

dents by means of AR with
real-time Al-driven feedback

AnAl-drivenvirtual standard-
ized patient system that uses
emotionally responsive 3D
characters that interact with
students on the basis of natu-
ral language processing

An Al-enabled virtua stan-
dardized patient system con-
sisting of automated speech
recognition, 2 distinct Al sys-
tems, aclassifier to choose
between the 2 systems, and
automated speech generation

A virtual counseling applica-
tion using Al and a3D avatar
for the training of nursing
communication skills

A virtual counseling applica-
tion using Al and a3D avatar
for the training of nursing
communication skills

A virtual counseling applica-
tionusing Al and a 3D avatar
for the training of nursing
communication skills

pated in the study and were
randomly allocated to 1 of 2
conditions: AR-training or
conventional nursing man-
nequin training.

102 first- and second-year
medical students volun-
teered tointerview thevirtu-
al standardized patient with
acomplaint of back pain.

620 first-year medical stu-
dents of the years 2018,
2019, and 2021, whose data
were analyzed.

N/A®

24 nursing students (n=6,
25% men and n=18, 75%
women) aged 20to 33 years
aswell as6 clinical facilita-
tors (all women) aged 32 to
58 years participated in the
study.

93 undergraduate nursing
students

intervention with the simulated
communication skills training
showed an improvement in
terms of empathy toward pa-
tients, whereas the studentsin
the control condition showed a
deterioration in this regard. In
addition, the proportion of time
spent in eye contact with the
patient was shown to be higher
for the AR group than for the
control group.

Scores calculated by the com-
puter system did not differ from
the scores given by the human
raters. The overall accuracy of
the computer system was 87%,
not differing much from the
90% accuracy of the human
raters.

Conversational accuracy was
improved by the hybrid nature
of the new Al-driven system.

A virtual counseling application
using Al for communication
skillstraining in nursing educa-
tion was created.

Results revealed severa bene-
fitsand shortcomings of theuse
of virtual patientsin nursing
students’ learning.

Practicing with the virtual
counseling application im-
proved students' learning atti-
tudes toward communication
skills and increased perceived
self-efficacy.

skills training simulation was
associated with increased inter-
active communication skills
and higher empathy toward pa-
tience.

The system proved viable and
enabled studentsto practiceand
receive feedback in an always-
accessible risk-free environ-
ment.

A novel hybrid Al-driven dia-
logue system incorporating vir-
tual standardized patients was
developed. Learners may use
this system to practice and re-
fine their history-taking and
communication skillsto prepare
for real-world scenarios.

A corresponding application
will provide huge, cost-effi-
cient, ways-accessible support
for communication skillstrain-
ing in health care education. A
longitudinal quasi-experimental
follow-up study over the course
of 2 yearswas planned.

Student usersand clinical facil-
itators showed positive attitudes
toward the Al-based virtua
counseling application. Factors
that till have to undergo im-
provements have been identi-
fied.

Generally speaking, the devel-
oped virtua counseling applica
tion may provide learners with
aworthwhile and cost-effective
way of practicing nursing com-
munication skills.
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Category and author,

year of publication  application

Intervention or technological  Participantsand target group

Main outcomes Key conclusions

Tavarnesi eta  Introduction to avirtual pa- 118 medical studentsintheir A virtual patient simulator sys- The virtual patient simulator
[44], 2018 tient learning system, aweb-  second year of the study tem was developed and estab-  system showed great potential
based simulation system de-  program and 59 medical tu- lished based on prerecorded for enhancing thelearning expe-

signed to train and assess
learning scenarios in medical
communication skills educa-
tion

tors completed a survey.

clipswith real actors. The sys-
tem was specifically designed

to improve users' effectiveness
inthe areas of anamnesis, diag-
nosis, treatment, and follow-up.

rience and promoting discus-
sion among students and poten-
tial for helping with informa-
tion and content retention.

Al artificial intelligence.

BML: machine learning.

COSCE: objective structured clinical examination.
dAR: augmented reality.

EN/A: not applicable.

Determinantsfor the Use of Al and ML in
Communication SkillsTraining for StudentsPursuing
Health Care Profession Education

Factorsthat were described as supporting the use of Al and ML
in communication skills training were motivated educators,
instructional designers, and health care students[35,36,41-44].
The motivation of these agentswas especially enhanced through
user-friendly interfaces [40,44] or a positive evaluation of the
virtual learning environment [33]. Factors that were described
as hindering the use of Al and ML in communication skills
training were the facts that technological performance lags
behind human performance and that the possible uses were
restricced because of the complex nature of human

https://www.jmir.org/2023/1/e43311

RenderX

communication in health care [32,34,35,39,41-43].
Correspondingly, the experience with virtual patients was
described as “not meaningful,” among others, owing to the
limitation and predictability of the virtual patient’s responses
[43]. It was a so reported that practicing with the virtual patient
system required a higher degree of self-discipline and
enthusiasm compared with conventional communication skills
training [32,40,43]. In addition, the implementation of Al- and
ML-driven systems is accompanied by a requirement for a
certain investment in terms of time and cost, which may pose
abarrier [32,35,40]. Table 4 shows the enablers of and barriers
to the use of Al and ML in communication skills training for
health care professionalsin more detail.
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Table 4. Supporting and hindering factors for the use of artificia intelligence (Al) and machine learning (ML) in communication skills training for
students pursuing health care profession education.

Author, year of publica-
tion

Supporting factors

Hindering factors

Carnell et al [34], 2019

Furlan et al [35], 2021

Hamdy et al [36], 2017

Jani et al [32], 2020

Kobayashi et d [37,38],
2022

Liaw et al [33], 2023

Maicher etal [39], 2019

Maicher et a [40], 2023

Shorey et al [41], 2019,
and Shorey et a [42],
2020

Shorey et al [43], 2023

Tavarnesi et al [44],
2018

No information

Especially in times such as the current pandemic, the need
for automated clinical training methods designed for distant
learning functions asafostering factor for theimplementation
of ML-based smulator systems such as“Hepius’ and increas-
es the motivation of the involved staff.

The motivation of the students and faculty who used the tool
was a facilitating factor for the widespread implementation

of the VPL®system.

No information

No information

The acceptability, feasibility, and usability of the Al-driven
virtual reality simulation were favorable based on students’
positive eval uations of thevirtual learning environment. The
virtua reality smulation was especially approved by students
if it was offered as an alternative to the existing practicing
modalities, particularly amid the COVID-19 pandemic. There
isaneed to build and integrate agents controlled by computer
algorithms because of unequal cohort sizes across different
health care courses (eg, 300 medical studentsvs 1500 nursing
students), which impede the creation of interprofessional
teams to engage in physician-nursing team training.

No information

No information

The development and introduction of the virtual patient
learning system was boosted by highly motivated staff and
stakeholders who found the traditional methods of commu-
nication skillstraining (eg, employing standardized patients)
too expensive and resource demanding.

No information

The successful implementation of the Al- and ML-based
learning system depended on whether the interface was per-
ceived asuser-friendly (eg, “clear and clean” and “no doubts
about how to start the simulator...”), which, in turn, led the
learners to rate the system as enjoyable and increased their
motivation for useiit.

Theuseof Al and ML to predict medical interviewing compe-
tenciesis currently limited to asmall array of conversational
features.

A potential barrier may be imposed by the learning curve
typical to “Hepius.” Usersfirst have to get accustomed to the
system before its full potential can be developed.

No information

Despite the circumstance that ML could potentially reduce
training costs and provide atime-efficient method of practice,
at first, it comes with its own costs in terms of development,
deployment, and implementation.

No information

No information

The current system isrestricted to the evaluation of informa-
tion within aspecific domain. Variousfactors such as empathy,
nonverbal communication, and physical examinations are
currently not controlled for. In addition, the system lacks
flexibility.

Usualy, for an ML model to perform well, it needs adequate
and comprehensive training. This may pose as abarrier in
terms of time and cost.

The virtual patient system was incapable of adapting to the
context of the conversation; acting authentically on conversa-
tional intentions that went beyond the guidelines, such asin-
dulging in small talk and providing advice; and showcasing
anatural flow of language.

Using the virtual patient simulation system came along with
unique challenges due to the limitations and predictability of
the virtual patient’s responses. Furthermore, the experiences
with the virtual patient were described as “not meaningful.”
Finally, it was reported that practicing with the virtual patient
system required a higher degree of self-discipline and enthu-
siasm compared with conventional communication skills
training.

Current barriers revolve around the fact that the Al- and ML-
based virtual patient system islimited to specific cases, topics,
guidelines, patient personalities, relational styles, outcomes,
and clinicians (eg, nurses, pharmacists, and caregivers).

3/PL: virtual patients learning.
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Discussion

Principal Findings

This scoping review provides acomprehensive overview of the
status quo regarding the application of Al- and ML-enabled
technologiesin the communication skillstraining in health care
profession education. Most studies at this point in time dedl
with the devel opment of Al- and ML-driven systems, showing
once again that these technologies are still in their infancy. The
most frequently drawn conclusionsin the examined publications
werethat Al and ML possesses great potential inthefield under
consideration. Theinterventionswere predominantly evaluated
as working as intended. Enabling factors such as motivation
and barriers such as technological limitations are to be
considered on the path from the blueprint to the practice.

How Can Al Support the Training of Communication
Skills?

Many of the included publications addressed the use of Al and
ML to generate natural language within the context of virtual
patient conversations [36,39,41-44]. The evidence collected
rated this use of Al and ML in communication skills training
as viable and highly promising because it has the potential to
create various training scenarios that can be customized to
specific real-world situations [39-43]. Learners may greatly
benefit from practicing simulated patient encounters that are
tailored to the challenges they face in their everyday clinical
practice. This approach emphasizes the role of linguistic
authenticity in the context of communication skillstraining for
medical professionals using virtua patient systems, as the
authenticity of speech and language was identified as a core
component of a successful patient encounter with Al- and
ML-simulated virtual patients [36,39-44]. However, according
to the current state of research that we investigated, the
generation of natural and authentic language still poses a huge
challenge in the introduction of virtual patients to
communication skillstraining [36,39-44,46,47]. Thismay bea
starting point for further research.

The second main finding wasthat Al and ML may be efficiently
used for text analysis, processing spoken language, and
identifying prespecified factors in recorded patient-health care
provider conversations [36,39,41-43]. At this point in time, it
is already possible for an Al or ML system to scan spoken
language or written text (eg, transcripts) for predetermined
aspects and pieces of information [32,37,38]. Thereby, the
examined communication can be evaluated, and feedback can
be provided to the learner [36-39,41-43]. In addition to this
practical use, the Al or ML system itself may betrained to give
the learner feedback instead of having athird party be involved
inthe process, thus saving time and resources. Thisisespecially
helpful for repeated run-throughs of cases that are associated
with a higher risk of potential malpractice claims [39,48]. In
addition, alearner may hesitate to reach out to a human trainer
or supervisor owing to limited time or possible stigmainvolved
in seeking help [49], both of which can be addressed by using
an Al and ML system. Although Al- and ML-based text and
speech analysis systems are still in the early stages of their
implementation, they are already considered beneficia in
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everyday practice by many [48,50]. However, although several
natural language processing systems specifically devel oped for
thehealth care domain are available[51], they are predominantly
used in areas such as pharmacogenomics, diagnosis
categorization, and novel phenotype discovery [52]. Therefore,
a prospective next step in the field of communication skills
training for health care professions would be to further apply
these systems to the realm of communication skills education.
One of the possible and already practiced ways of introducing
natural language processing systems to communication skills
training for health care professions is the aforementioned
generation of natural language in the context of virtual patient
simulations.

In conclusion, both the generation of natural language in the
context of simulated virtual patient-health care provider
encounters and the Al- and ML -based analyses of language and
speech to provide learners with feedback were evaluated as
viable and promising for practical use. On the basis of this
assessment, both approaches to using Al and ML in
communication skills training should be upheld and are
recommended to be further integrated and disseminated in
communication skillstraining for students pursuing health care
profession education. The combination of both methods can
already befound in practicein theform of virtua patientswhose
communication with students is mainly based on natural
language processing systems [41-43,49]. Further steps toward
a broad-scale implementation would include corresponding
analyses of the demand for these systems, the use of specific
interventions when introducing these systems, and an ongoing
summative evaluation of their use [53,54].

Determinantsfor the Use of Al and ML in
Communication Skills Training

One aspect worth mentioning in relation to the enablersis the
factor of motivation. It can be derived from the literature
included in this review that motivation can be considered the
most important factor in the implementation of Al- and
ML-based systemsin communication skills training for health
care professions[35,36,41-44]. Thisis particularly interesting,
as the ongoing COVID-19 pandemic as well as the general
digitalization in health care provides incentives to further
implement new technologies such as Al [33,35]. In line with
this reasoning, the use of Al and ML is politically broadly
endorsed [55]. Furthermore, learners’ motivationto use Al- and
ML-enabled systems seems to be influenced by whether they
evaluate the virtual simulation environment as positive [33] or
the system as user-friendly [44].

With regard to the hindering factors and especidly in light of
the current devel opments and breakthroughs in the domain of
Al and ML such as ChatGPT [56], it should be noted that the
technological performance of Al- and ML-based communication
tools and conversation simulation systems still seems to lag
behind human performance[32,34,35,39,41-44]. Of course, Al-
and ML-based technologies vary in their functions as
communicative unit [46], thus rendering general statements
about Al- and ML-based technological performance rather
vague. After all, the nature of human expression within a
conversation with itsfunctional aswell asrelational dimensions
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and dynamics still constitutes an obstaclefor Al- and ML-based
communication systems [43,46,47]. Thisisin line with users
of virtual simulation systems describing their encounters with
Al-driven patients as“ not meaningful,” asthe responses of these
patients are as limited as predictable [43]. Finaly, the
implementation of Al- and ML-enabled systems requires an
investment of time and cost, which is not to be underestimated
[32,35,40].

General Findings

Our scoping review discovered that the current focus in terms
of the use of Al and ML in the area of undergraduate
communication skillstraining in health care profession education
is placed on medical [32,35,36,39,40,44] and nursing students
[33,37,38,41-43]. Students pursuing education in other health
care professions were targeted by only 1 (8%) of 12 included
studies, namely speech language pathology students[34]. This
may be associated with the absolute number of health care
workers who are foremost physicians and nurses [57] and the
accompanying long tradition in education and research in these
2 professions in general and in regard to patient-health care
provider communication [58].

Of the 12 included studies, 1 (8%) did not focus on
patient-health care provider communication but on
interprofessional nurse-physician communication [33]. This
approach seems especially promising in terms of the reported
barriersto interprofessional education [59]. Al agentsin virtual
reality that substitute other professionsin the training scenario
respond to the ingtitutional barriers of interprofessional
education, for example, the scheduling of interprofessional
education initiatives with different course timetabl es, condensed
curricula, and different cohort sizes, which was mentioned by
Liaw et al [33] asamotivation for their innovative approach in
virtual reality. Such training programs might also reduce barriers
on a personal level because biases or a lack of respect toward
one's own profession or a higher workload can be considered
in the development phase.

A potential transfer of the Al- and ML-driven applications to
be used in other health professions would have to be mainly
based on the analyses of the demand for these systems within
the specific health care domain as the current demand for Al-
and ML-based systems in other health care professions is yet
to be determined [60,61]. Once a specific need has been
identified, a tailored intervention to implement a designed
system or application would have to be developed. In
conclusion, a continuous summative evaluation during
implementation will ensureasuccessful implementation [54,62].
From a technical point of view and as deduced from the
examined literature, a transfer of Al- and ML-based virtua
patient simulation systems to other health care areas would be
viable because the use of Al- and ML-based virtual patientsis
heavily based on learning specific vocabulary for aprespecified
scenario [32,44]. Accordingly, itisconsidered possibleto teach
Al- and ML-based systems different vocabulary, that is, for a
different scenario.
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Web-Based Consultations

Current literature suggests an increasing demand for web-based
consultations [63-66]. On the basis of this evidence, it is
reasonable and efficient to equip undergraduates in
communication skillstraining for health care professionalswith
the possibility to practice with virtual patient-health care
provider encounters. Accordingly, with the rise in video
consultations, the use of simulated virtual patients may gain
additiona |egitimacy, asit provideslearnerswith a cost-efficient
and readily available means to practice video consultations, in
accordance with the best practices for the provision of virtual
care[67].

Comparison With Prior Work

As the last reviews broaching the area of Al-supported
communication skillstraining [48,49], theuse of Al and ML in
the communication skills training of students pursuing health
care profession education has proven to possess great potential
in several aspects. As proposed by Ryan et al [46], Al and ML
could successfully be implemented in the analytics of
communication with the possibility of providing learners with
routine feedback on their skills. Specifically, methods for
analyzing factors such as turn-taking, pronunciation, and the
identification of prespecified keywords have been devel oped
and brought to use. In addition, caretakers as well as trainers
and communication professionals have been found to accept
the implementation of Al and ML in the feedback processes of
communication skills training in health care profession
education. In comparison with Butow and Hoque [49], it is
especially interesting that most uses of Al and ML inthedomain
of communication skills training are till limited to a few
specific concepts and training cases. Expanding the use of Al
and ML to other domains is yet to be done. Furthermore, it
remains important to generate evidence for the feasibility,
reliability, acceptability, and effectiveness of theimplementation
of Al and ML in the area of communication skills training.
However, some studies on this matter have already been
conducted.

L evels of Research Evidence

Within the framework of this scoping review, we could only
identify 1 RCT in the current literature that addressed the use
of Al and ML in the communication skills training for
patient-health care provider encounters [37,38]. Most of the
included studieswere of descriptive nature [32-36,39-44]. This
may be because Al- and M L-based technologies are till in their
infant stage when it comesto their transfer into common practice
in health care professions, specifically in medical education
[49,62,68]. As these modern technologies and novel systems
are advancing and progressively finding their way into direct
use and practice, the number of RCTsis estimated to increase
[32]. The evaluation of particular uses upon broad-scale
implementation may provide fruitful soil for RCT-focused
research within thisrealm. In conclusion, the quality of evidence
regarding the effects of Al- and ML-supported communication
skills training on the communication skills of undergraduate
health care students is relatively low and needs improvement
to make recommendations about the use of Al-supported
communication skills training.
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Ethical and Epistemological Considerationsin the
Application of Al-Based Systems

Asderived from thelatest research, the use of Al-based systems
in medicine may come with a certain risk of bias with regard
to ethical and epistemological factors [68,69]. Such factors as
well asthe consideration of theintelligibility and accountability
of Al-based medical technology are not covered sufficiently in
the current literature, that is, the publications included in this
review. This may also entail abarrier to the implementation of
Al-based systems, as opaque algorithms, often referred to as
black box, are widely considered unacceptable [70]. An
exception to thisis constituted by the study by Jani et al [32],
which discusses these aspects and implications for humanity in
medicine in the discussion section. Carnell et al [34] acted on
these considerations by explicitly using interpretable Al models.

Limitations

With regard to the limitations of this scoping review, different
terms or synonyms may have been used in the existing literature
to describe Al and ML systems [49,68]. Therefore, there may
be relevant studies that our search strategy could not identify
and, therefore, were not included in this review.

Another limitation may be constituted by the circumstance that
this review deals with undergraduate health care education.
Accordingly, any research that was conducted on postgraduate
level of health care education was excluded from this work.
However, the Al- and M L-driven interventions and applications
used in these studies may potentially be adapted to
undergraduate education to enhance the richness of feedback
on communication skills and on the performance in
workplace-based assessments [ 71,72]. The same appliesto Al-
and ML-enabled text analysis systems that are currently being
researched but have not been applied to the context of
communication skills training yet [73-75].
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Finally, the term artificial intelligence has recently become
more popular, evolving around an abundance of varying
definitions and wordings [45,68]. Older publications using
outdated terminologies or technologies that we consider as Al
without naming it Al may, therefore, not have been identified
by our search.

Conclusions

In conclusion, our scoping review identified 2 main forms of
Al- and ML-driven applications that are currently used in the
field of communication skills training in the health care
profession education: the Al- and ML-driven simulation of
virtual patients to provide learners with a tool to practice
communication and the Al- and ML-driven analysis of
communication by means of text or audio to provide learners
with feedback on their communication performance. In the
process of implementing these technol ogies, motivation plays
amajor role as an enabler, whereas the fact that technological
performance still lags behind human performancein most cases,
especialy when it comes to the authenticity of patient
simulations, is considered a hinderance.

Future Works

The possibility to provide learners with a cost-efficient and
personalized option for practicing communication skillsthat is
readily available, gives feedback immediately after the
conversation with a simulated realistic virtual patient, and is
based on natural language processing seems highly promising.
Asthe quality of such simulated encounters highly depends on
whether they are perceived as authentic, future research may
want to focus more specifically on the generation of natural and
authentic language in the context of the aforementioned way of
using Al and ML. Furthermore, the current implementation
science may be used to appropriately and efficiently implement
the existing and upcoming Al- and ML-driven systems in
practice. More RCTs are needed to make assumptions about
the effectiveness of Al-supported communication training.
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