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ABSTRACT

Background: Involving patients and carers in medical education centralises their voice in
healthcare and supports students to develop key professional and person-centred skills.
Medical schools are increasingly using technology to deliver educational activities. No
review currently exists to establish the variety of technologies and their uses in
undergraduate medical education when patients and/or carers are involved.

Methods: Ovid MEDLINE, Ovid EMBASE and medRxiv were searched in October 2020 and
reference lists of key articles were hand searched. Eligible studies reported technology-
assisted education, in any setting, involving authentic patients and/or carers. Studies in
foreign languages, or describing actors or non-authentic patients were excluded. Study
guality was assessed using the Mixed Methods Appraisal Tool (MMAT). Levels of patient
involvement were assessed using Towle et al's (2010) taxonomy.

Results: Twenty studies were included. The majority involved patients and/or carers via
pre-recorded videos or online scenarios, with no student-interaction. Four studies evaluated
remote consultations using telehealth technology, involving real-time interactions with
authentic patients. Technology-supported teaching sessions involving patients and/or
carers were found to be acceptable to students, educationally valuable (to students and
educators), and enhanced student engagement, patient-centred attitudes, knowledge of
specific patient groups, and communication and clinical skills. Two studies describing real-
time remote interactions with authentic patients indicated potential barriers for students
(reduced ability to build relationship with patients and examine them), educators (reduced
ability to build rapport with students) and patients (issues with using or accessing

telehealth).
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Conclusions: No studies directly measured the perspective of patients or carers involved in
technology-delivered medical education. Future research should establish barriers and
facilitators to patients and carers taking up a role in medical students’ education when
technology is used, and evaluate PPI activities at Levels 3 and above as described by Towle
et al's taxonomy.

Keywords Medical education, patient and public involvement, remote learning, patient

educators
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1. INTRODUCTION

Patient-centred healthcare is now at the forefront of the NHS, and personalised care
is central to the NHS Long Term Plan [1]. To achieve this, it is important that medical
education centralises the experiences and perspectives of patients and their carers. Patient
and public involvement (PPI) in undergraduate medical education is recommended by the
General Medical Council (GMC), in roles including teaching, assessment, feedback, and
curriculum development [2]. PPl in medical teaching can be a driver towards more person-
centred care as students move into professional practice [3]. Other widely reported benefits
include: improved professional attitudes and empathic communication skills among
students, improved clinical performance as both students and medical professionals, as well

as professional, personal, and emotional benefits for involved patients and carers [3-4].

PPl is an increasingly common feature of healthcare education, however what is
considered “involvement” varies widely. A recent taxonomy of involvement in health
education defines active PPl as a spectrum, from featuring in case studies (“Level 1”) to
involvement at an institutional level, and involved in decision-making (“Level 6”) [5].
Historically, patients and the public have held relatively passive roles in the education of
medical students, but examples of good practice have increased over recent years [6]. Other
than examples relating to electronic case studies, or pre-recorded videos of patients or
carers viewed by healthcare students [5-7], the variety of uses of technology in the delivery

of medical education has not been widely considered by recent PPl frameworks.

The ongoing COVID-19 pandemic has presented challenges for medical teaching;
newly implemented rules regarding social distancing has led to a reduction of in-person

teaching and an increase in remote learning [8]. Despite this shift, the involvement of
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patients and carers should continue to support students’ professional and communication
skills, help them respond to the evolving needs of patient groups [9], and develop skills in
consulting remotely; a key requirement for the future healthcare workforce [10, 11].
However, barriers might arise from this new way of working, for example where patients or
carers do not have access to a reliable internet connection [12]. “Digital exclusion” describes
the consequences of barriers to accessing remotely-delivered healthcare. For example,
mental health service users report being unable to access necessary technology, and finding

connecting remotely more difficult due to their symptoms, in recent research [13].

As far as we are aware, no existing reviews have reported the variety of technologies
and their uses to deliver educational activities involving patients and carers in
undergraduate medical education. Two recent systematic reviews have described active PPI
in medical education broadly [3, 14], however these reviews were not focused on the use of
technology. Another recent scoping review found telephone and internet technologies were
the most commonly utilised forms of technology when involving patients in rural healthcare
education settings [15], where patients were consulted about new curricula, evaluated
programmes and their views about the use of healthcare technology were measured [15].
However, this scoping review was limited to rural healthcare and was not specific to
undergraduate medical education. The aims of the present review were to 1) identify the
use and evaluation of technology in undergraduate medical teaching when patients and/or
carers have been involved, encompassing all educational settings and geographical
locations; 2) identify the levels of patient and/or carer involvement when technology is
used, and 3) identify reported barriers and facilitators to PPl when technology has been

used.
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2. METHODS

Rapid systematic review methods were employed. Rapid reviews follow standard
systematic review procedures, whilst providing timely evidence and maintaining rigour [16].
Rapid methods were chosen to provide teaching teams with timely evidence for the uses of
technology to support continued PPI in undergraduate medical education after the rapid

shift to remote working during the COVID-19 pandemic.
2.1 Protocol

The protocol has been registered on PROSPERO Ref. CRD42021243279.
2.2 Search strategy and selection criteria

Searches for published and unpublished studies were performed from database
inception to 27" October 2020 using MEDLINE (OvidSP), EMBASE (OvidSP) and medRXiv

Preprints (https://www.medrxiv.org/). The search strategy is available as a supplementary

file (Supplementary File 1). Searches were not limited by language or publication date.
Retrieved references were initially de-duplicated in Endnote before being exported into
Rayyan [17] and titles and abstracts were screened. Ten percent of titles and abstracts were
screened independently by two authors and any disagreements were discussed until

consensus was reached.

Primary studies evaluating undergraduate medical education activities, using any
type of technology (e.g. video, telephone, video-conferencing software, website) to involve
patients and/or carers at any level [5], and employing any study design, were eligible.
Eligible studies also reported student-, educator- and/or patient-related outcome data.

Studies describing the use of actors (without experience of the medical problem they were
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presenting with) or other persons not presenting as authentic patients or carers were
excluded. Non-English language articles were excluded due to the rapid nature of this
review and a lack of resources to translate studies. Attempts were made to retrieve articles
from authors’ institutions but if unsuccessful the article was excluded, due to time and
funding restrictions. Reviews were excluded, but reference lists were hand searched for

additional studies.

2.3 Data extraction and analysis

A data extraction form was developed by the authors based on the Sample,
Phenomenon of Interest, Design, Evaluation, Research type (SPIDER) criteria, developed for
reviewing qualitative and mixed methods studies [18]. A narrative synthesis was performed.
A taxonomy of active PPI in healthcare education [5] was used to categorise the level of
patient and/or carer involvement in the educational activity described by study authors.
Categories range from patients being involved in developing a case study/ scenario - but had
no overall influence on the theme of the content, nor on curriculum development (Level 1) -

to patients being involved at the institutional level (Level 6) [5].

2.4 Quality assessment

The Mixed Methods Appraisal Tool (MMAT [19]) was used to assess study quality.
The MMAT has been used for most common study methodologies and in a variety of
contexts including health sciences, education, information sciences and psychology [19].
Two authors were independently involved in the appraisal process. MMAT scores were
categorised as low, moderate or high-quality using criteria employed for two recent rapid
systematic reviews of public health interventions [20, 21]; a score of 0-1 was categorised as

low quality, 2-3 moderate quality, and 4-5 high quality.
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3. PATIENT AND PUBLIC INVOLVEMENT (PPI) IN THE RESEARCH TEAM

The review team included two public contributors (JHH, NY), who joined the team at
the stage of planning (after the research question had already been defined) and supported
the review processes including literature screening, data extractions, and preparing the
manuscript for publication. PPI contributors informed decisions about our inclusion criteria,

ensuring the review considered involved carers (and not just patients).

4. RESULTS

4.1 Study selection

The full texts of 216 potentially relevant articles were screened for eligibility. A total

of 20 studies were identified as eligible and included in the review (Figure 1).

[INSERT FIGURE 1 HERE]

4.2 Study characteristics

Characteristics of the articles included in the review and the types of technology-

supported educational interventions involving patients and carers are presented in Table 1.

[INSERT TABLE 1 HERE]

4.2.1 Types of technology used

Ten out of the 20 included studies used pre-recorded videos to provide the patient’s
perspective on their illness or demonstrate doctor-patient consultations [22-31]. Four
studies involved remote consultation technology for student involvement in clinical
consultations using telehealth platforms, video-conferencing software, and telephone [32-
35]. Three studies used online technology, including an online medical e-forum where

registered patients submitted questions [36], an online interactive patient simulation tool
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[37], and online didactic training [38]. One study compared the educational benefits of a
video-lecture (the technology arm) to the use of “simulated” patients, where it is unclear
what type of technology was used to simulate patients [39]. One study involved a class
delivered via video-conferencing software where “simulated” patients were invited to
feature in role plays with students [40]. One study used computer-based digital story boards

to present common paediatric problems [41].

4.2.2 Description of patients and carers involved in medical education

Two of the final 20 studies described using “simulated” or “virtual” patients, [39-40]
but did not clarify what these terms meant. Two studies described patient-focused videos
[26, 38], however a lack of description inhibited establishing whether patients were
authentic. The remaining sixteen studies involved authentic patients [22-25, 27-37, 41]. One
study, by Harless et al [23] employed professional actors and non-actors who all had
experience with the health problems they were portraying in patient roles. Four studies
evaluating remote consultations using telehealth technology involved “live” interactions
with authentic patients [32-35]. The remaining studies involved patients in the development
of materials that featured later in medical teaching {via technology). Two studies included
the perspective of family members, one involved authentic family members [30] and one

did not provide enough detail to determine if caregivers were authentic [38].

4.2.3 Levels of patient and public involvement (PPI) in medical education

In the majority of cases, students viewed a pre-recorded video or completed online
material that involved no real-time encounters with patients. These fourteen studies
described patient and carer involvement categorised at Level 1 of Towle and colleagues’ [5]
taxonomy [22-31, 36-38, 41]. Six studies involved patients in real-time clinical or educational

10
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encounters led or observed by students [32-35, 39-40], reflecting Level 2 of Towle et al's
taxonomy, although in two of these studies the authenticity of the patients is unclear [39-

40]. No study reported patient and/or carer involvement above Level 2.

4.3 Quality assessment

The MMAT score distribution for the included studies were summarised as follows:
low quality n=3 papers [29, 34, 37], moderate quality n=2 [22,41] and high quality n=15
papers [23-28, 30-32, 33, 35, 36, 38, 39, 40]. The two mixed-methods studies scored 5/5 and
3/5 respectively in the quality criteria for their qualitative and quantitative components

respectively [28, 33].

4.4 Synthesis of results

A summary of the main results is reported in Table 2. The results have been
synthesised in relation to the impact of technology-supported educational activities
involving patients and/or carers, on medical students, educators, and patients/ carers
themselves. The results are reported in the context of whether studies were low, moderate,

or high quality.

[INSERT TABLE 2 HERE]

4.4.1 Impact on medical students’ learning and attitudes

Nineteen of the 20 articles reported the impact of the technology-supported
educational activity on students’ learning and attitudes. Two of these studies included
mixed samples of medical students, residents [30, 38] as well as nursing and pharmacy
students [30]. We could not differentiate the outcomes for medical students from other

healthcare students and so their findings have not been reported in the results described

11
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below. The remaining 17 studies measured a variety of medical student-related outcomes,
including acceptability and general attitudes towards the educational activity, attitudes
towards patients and/or carers, knowledge {(of a condition, treatment, or patient group),

and clinical and communication skills.

4.4.1.1 Acceptability and general attitudes towards educational activity

Six studies of low to high quality described students reporting technology-supported
activities involving patients and/or carers to be educationally valuable [23, 25, 27, 34, 35,
41]. Including an internet-delivered digital story-telling system based on stories and photos
shared by patients and families with common paediatric issues [41], a virtual outpatient
telehealth clinic delivered by students during the COVID-19 pandemic [34], video-recorded
GP consultations [35], videos of patients and caregivers sharing their stories [23, 25, 27].
Two high quality studies reported students found the educational activity acceptable [23,
33]. One high quality study investigating student-led remote consultations found the
educational value and acceptability to students was mixed, with some reporting a
preference for face to face consultations (e.g. due to being unable to perform a physical

examination), while others found the experience valuable [32].

In one high quality study, students reported positive attitudes towards video
libraries featuring authentic patient cases [24] . Another high quality study found 79% of
students reported that a 13 minute video of a patient’s perspective of fibromyalgia was

superior to a traditional face to face lecture [26].

4.4.1.2 Attitudes towards involved patients

12
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Four out of the 20 articles reported students’ attitudes towards patients after the
educational activity involving patients or carers. Harless and colleagues [23] found patients
featuring in video simulations (where actors had experiences of the issues presented) were
perceived by students to be realistic. Two high quality studies found improvement in
students’ patient-centred attitudes after watching videos of patients discussing their
condition or hospital experiences [26, 28] Yoon and colleagues, however, in a high quality
study reported traditional “simulated” patients for problem-based learning led to
significantly improved attitude towards patients, compared to a video [39]. However, the
reporting of the methods by Yoon and colleagues were limited so it is unclear if patients

were authentic in either the standardised or video-delivered approach.

4.4.1.3 Knowledge of condition or treatment featuring in educational activity

Out of six articles reporting students’ knowledge about the condition, treatment, or
patient group featuring in technology-supported activities, five reported gains in students’
knowledge. A high quality study reported significant gains in clinical knowledge after
viewing a video of simulated patients (based on real patient cases) [23]. A low quality study
reported improved knowledge of patient diversity and cultural sensitivity after viewing an
online, interactive video of an Arab American Muslim woman receiving care by a white-male
GP [37]. Knight and colleagues, in a high quality study, reported the use of telehealth
consultations as an educational tool enhanced students’ learning about telepsychiatry as
well as their understanding of consulting practices [33]. Two high quality studies reported
improved students’ knowledge of patients’ conditions [26-27]. One high quality study
reported no differences in self-reported knowledge about cervical screening when students

viewed a video involving patients, versus a video featuring a clinician [31].

13
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4.4.1.4 Clinical and communication skills

Six studies reported improvements in students’ communication skills after
participating in technology-supported teaching involving patients and/or carers. One high
quality qualitative study reported a class delivered via video-conferencing with “simulated”
patients helped students develop skills in exploring patient’s perceptions, sharing
information with patients, and checking understanding [40]. Participants exposed to an
online educational tool featuring a Muslim woman reported greater self-efficacy in being
able to communicate with Arab American patients than participants in the control condition
[37]. In their high quality qualitative study, Dow and colleagues [35] reported videos helped
medical students understand how to adapt their history taking skills and vary their approach
based on patient’s needs. Coret and colleagues [25], in a high quality study, reported higher
communication scores when students received a blended educational activity versus a
standard lecture setting. Students reported introducing themselves more often, and taking
measures to make patients feel more at ease, after watching videos of patients discussing
their hospital experiences in a high quality study by Sweeney et al [28]. Snow et al [31]
reported students felt more confident communicating with patients about cervical
screening, and more comfortable responding to patients’ emotional reactions, after
watching a video of patients sharing their experiences of colposcopy, compared to their

peers who watched a video featuring a clinician only.

One low quality study found a student-led hotline for patients with COVID-19
increased students’ remote clinical skills in screening, assessment, and triaging patients [29].
Snow and colleagues [31] reported higher student OSCE scores after watching the patient

video, compared with students who watched the clinician-only video.

14
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However, the traditional standardised patient simulation employed by Yoon and
colleagues [39] was found to be significantly more beneficial to students in their
collaborative learning, reflective thinking, and patient-doctor communication, than the
video-delivered simulation. Further, student-led remote consultations were reported by
some students to inhibit rapport-building with patients versus traditional face to face

consultations [32].

4.4.2 Perspective of medical educators

4.4.2.1 Acceptability and value of educational activity

In Dow and colleagues’ study of video-recorded GP consultations, medical teachers
reported the recordings facilitated discussions with students and provided an interactive
teaching session [35]. Shapiro et al [27] found films made by students about the impact of
living with chronic conditions to be compelling and informative from the perspective of their
tutors. While GP supervisors observing student-led remote patient consultations were
satisfied with how students set up and maintained appropriate environments for
consultations, the physical distance between them and the student made it more difficult to

build rapport with students, with fewer opportunities to offer students feedback [32].

4.4.2.2 Perceptions of students’ skills

One high quality study developed a new tool for educators to assess students’
communication skills on medical questions asked by patients in a virtual setting (internet e-
forum) [36], finding the e-forum questions from patients to be a suitable learning tool for

assessing clinical decision-making in medical students [36].

4.4.3 Perspective of patients and/ or carers

15
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4.4.3.1 Acceptability of educational activity

Darnton and colleagues [32] reported that student-led remote consultations were
acceptable to patients, although this was anecdotal evidence from the perspective of

students and educators.

4.4.3.2 Barriers to participating in educational activity

Weber and colleagues [34] reported some difficulties for patients in attempting to
participate in student-led telehealth consultations, via the students who took part. Out of
222 encounters, 46.5% of patients requested a traditional telephone call (over the
telehealth consultation), 32.7% reported not having access to a compatible smartphone
and/or computer and 18.4% had difficulty with the technology and were unable to join the

virtual waiting room [34].
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5. DISCUSSION

5.1 Main findings

The aim of this rapid systematic review was to identify evidence for the use of
technology in undergraduate medical education when patients and/or carers were involved,
the levels of involvement in this context, and what barriers and facilitators to their
involvement have been reported. Twenty articles met the eligibility criteria and
demonstrated a variety of undergraduate medical education settings in which technology
can be used, without excluding the involvement of patients and caregivers. However, levels

of involvement were generally low and no study reported involvement above Level 2.

The review found that technology-supported teaching sessions involving patients
and/or carers were found to be educationally valuable to students and educators, were
acceptable to students, and increased students’ knowledge of patient groups, as well as
their communication and clinical skills. Limited evidence also demonstrated enhanced
student engagement, and improved patient-centred attitudes. Two studies highlighted the
challenges associated with technology-delivered medical education when students were
involved in remote clinical encounters including difficulty building rapport with patients, and
between GP supervisors and students [32], and the potential for patients to lack access to

suitable technology to be able to engage in telehealth when students are involved [34].

5.2 Links to previous research

No study directly captured the views of patients or carers participating in
technology-delivered medical education. This lack of insight from patients and carers is

unusual in the context of a growing body of literature reporting PPl in medical education

17
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generally [3]. Such research has highlighted ways patients and carers wish to be involved,
including wanting clear information before any student encounter and a desire for their
consent to be taken at each stage (e.g. may consent to student being present, but not taking
a clinical examination) [42, 43]. The use of technology as an educational tool has
significantly increased since the beginning of the COVID-19 pandemic [8, 11, 44]. Interactive
technologies (e.g. video-conferencing software) provide students with valuable experiences
interacting with patients and carers in real-time [11, 44]. It would therefore be beneficial to
understand patients’ opinions about taking part in remote interactions with students, to
understand further how their involvement can be supported, fully consented, and what
challenges or opportunities may arise when technology is used. One study in our review
highlighted the potential for patients and carers to be digitally excluded from medical

education when sessions involve technology [34], which is in line with recent research [13].

There was poor consistency in the use of terminology to describe involved patients
and carers. Studies using the terms “virtual patient”, “simulated patient”, or “standardized
patient” tended to assume meaning was understood and no description was offered.
Previous authors have highlighted the inconsistencies in meaning within and between these
common terms [45, 46]. This has implications for the replicability of medical education
research evaluating the involvement of patients and/or carers. Going forward, we
recommend that researchers and educationalists standardise the use of terms using
available definitions. For instance, Towle and colleagues clearly differentiate “patients”
(who have a medical problem), from “simulated/ standardised” patients who role play
symptoms and signs they do not actually have [5]. We would argue as these are not

patients, the term “patients” should be avoided, instead using more descriptive terms e.g.

“actors”.
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Finding low levels of involvement in the studies reviewed is also inconsistent with
literature evaluating PPI in undergraduate medical education within in-person settings. The
majority of studies in a recent systematic review described patients as educators and
assessors, reflecting Level 4 of Towle’s taxonomy [3, 5]. Some studies in our review involved
patients with real experience of the medical problems they portrayed, but scripted their
role, supposedly with the aim of standardising students’ learning experience [23]. A
potential benefit of doing this might be to provide students with a “safe” environment in
which to make mistakes [47]. Whilst this may be a valid approach to use in early years of

III

student training, scripted, “virtual” or “simulated” patients can be perceived as formulaic by
medical students, failing to prepare them well for dealing with issues beyond the clinical
presentation, such as unemployment, disability, or other life circumstances [48]. Remote
teaching opportunities with authentic patients would ensure medical students gain remote
consultation skills, and prepare them for the wider issues that real patient encounters bring.
Future research should capture the demographic of patients or carers who are willing and

able to use the technology to ensure patient encounters are representative of the

populations medical students serve.

5.4 Limitations

This was a rapid systematic review, conducted under time constraints and we
acknowledge the potential to have excluded some relevant research, e.g. foreign language
articles. We acknowledge the inclusion of four studies where it remains unclear whether
authentic patients or carers were involved, due to poor describing of methods. We decided
to retain these studies as there was also no indication that patients and/or carers were not

authentic. This raises an important issue within the literature whereby a lack of description
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inhibits a thorough assessment and, indeed, replication, of the study methods. We
acknowledge that our PPl contributors were not involved in refining the research question,
however their contribution to the review processes, and to our understanding of issues
related to whether “authentic” patients were involved in educational activities or not, as

described by study authors, was invaluable.

6. CONCLUSIONS

Medical schools should ensure students’ learning is reflective of everyday healthcare
practice during the COVID-19 pandemic and beyond, by incorporating patient and carer
involvement in remote teaching sessions using a broad array of technologies. Technology-
supported teaching sessions involving patients and/or carers were found to be acceptable
to students, improved their patient-centred attitudes and skills, as well as their knowledge
of patient groups. Limited evidence highlighted challenges associated with remote medical
education when students were involved in clinical encounters, including difficulty building
rapport between students and patients, and GP supervisors and students, and the potential
for patients to lack access to suitable technology to be able to engage in the interaction.
With the majority of studies describing patient and carer involvement at low levels, there is
a need for medical education teams to evaluate higher levels of patient and carer
involvement (e.g. design, delivery and evaluation of medical curricula), and to capture
patients’ perceptions of being involved in teaching (including barriers and facilitators) when
using technologies related to recent advances in healthcare delivery (e.g. telehealth).
Overall, quality of the studies included in this review was moderate to high; the results of
studies of poor quality and those lacking clear descriptions of patients and carers should be

viewed with caution.
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Figure 1. PRISMA Flow Chart
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Table 1. Characteristics of included studies

Authors, Study Design Sample Description of educational activity | Technology Description of involved Description of study
year, size (n) and study aims used patients/ carers and their | participants (students,
country role educators, patients)
Newcomb et Cross-sectional 5 students | Fourth year medical students attended | Video "Simulated patients” with Students: fourth year
al. 2020, USA | survey, a 2-hour class virtually where they conferencing actor training (unclear if real | medical students
[40] Qualitative learned skills about building rapport software (Zoom) patients) featured “live” in

and trust with patients and their role plays during remote

families. They subsequently practiced class.

these skills with simulated patients.

The aim of the study was to pilot a

class for teaching video-based

communication skills.
Colonnello et | Cross-sectional 130 Medical students watched two video Videos from Real patients undergoing Students: second year
al. 2020, Italy | survey; students clips of patients undergoing surgery. online medical surgery featured in videos medical students, 72F,
[22] Quantitative One of the videos had a narrative education 58M

research describing the patient’s emotional platforms

state before the video was played. The

aim was to establish if incorporating

such information enhanced students

attitudes towards educational videos

and whether it was educationally

advantageous in terms of learning

surgical techniques.
Harless et al. Single-arm pre- | 306 An interactive videodisc was created Video Professional actors and non- | Students: second-year
1990, USA post study; students and then presented to a classroom. actors with experience of medical students
[23] Quantitative The lecturer (in consort with the the health problems they

research medical students) could verbally were portraying in their

interact with the videodisc as though it
was a real patient, thus playing the
role of physician. The aim of the study
was to assess the believability of such
a simulation and whether students

patient roles featured in the
video
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learned essential knowledge as a result
of the learning experience.

D'Alessandro | Longitudinal 79 medical | Patients and family experiences of Computer-based Real patients and their Students: 79 medical
et al. 2004, survey; students common paediatric problems were digital story- families experiencing a students (other non-
USA [41] Quantitative transformed into a holistic digital telling scenarios common paediatric problem | medical students also
research story-line. These were then uploaded featured in the digital involved in the study but
to the internet for anyone to access, scenarios via interviews, their results are not being
including medical students. The aim of photographs and growth- considered)
the study was to assess the benefits of charts
using patient-centred computer based
learning.
Yoon et al. Cross sectional 99 Students had a video-based problem Video-recordings | Unclear if real patients were | Students: second-year
2016, South survey; students based learning (PBL) experience. They involved in videos or as medical students
Korea [39] Quantitative subsequently underwent a PBL “simulated patients”
research experience involving a simulated
patient. The aim of the study was to
compare the use of simulated patients
PBL to video-cased PBL.
Fog-Petersen | Longitudinal 12 Students were given access toavideo | Avideo-library of | Real patient clinical Students: fifth year
et al. 2020, ethnographical students library of interviews with psychiatric psychiatric- interactions featured in the | medical students (7F, 5M)
Denmark [24] | study; patients by a doctor, along with the patient/doctor videos
Qualitative MSE report. The aim of the study was interactions
research to assess students use of the video
library to supplement their learning
Smith et al. RCT; 199 Students were shown a video of a Online interactive | Real patients and Arab Students: second year
2011, USA Quantitative students simulated female Arab-American- patient- American Muslim medical students (99F,
[37] research Muslim patient receiving care by a simulation community members took 100M; Caucasian n=156,
white-male GP with the aim of part in focus groups on Asian-American n=24
improving their cross-cultural which simulation content other ethnic groups n=19
sensitivity was based
Snow et al. RCT 88 medical | Students were randomised to either Video Authentic patients who had | Students: fifth year
2016, UK [31] students watch a video of a consultant previously undergone a medical students

describing a colposcopy, or patients
describing their colposcopy. The aim of
the study was to assess if providing
students with the patients-perspective

colposcopy described their
experience of having a
colposcopy

23

‘uoissiwiad INOYNIM Pamo|[e asnal oN "pPanIasal siybu ||y

‘Aimadiad ul udaid ayy Aejdsip 01 asuadl| e Alxygpaw pajuelb sey oym ‘lapuny/ioyine ayl si (Malnal Jaad AQ paliad Jou Sem Yydiym)
wudald siyi Joy sapjoy ybuAdos ay) Tzoz ‘2T AelN paisod uoisian SIUl ‘2T8952T2 20°S0° T202/TOTT 0T/B410°10p//:sdny :1op undaid Axypaw


https://doi.org/10.1101/2021.05.07.21256812

had positive outcomes on examination
performance

Darnton et al. | Cross sectional 13 As a result of Covid19, student-patient | Remote Real “live” patient Students: second year
2020, UK [32] | study; students, interaction in the primary care setting | consultations encounters over remote graduate-entry medical
Qualitative 10GP was restricted. The study aimed to (AccuRx, technology students (9F, 4M)
research tutors assess the acceptability and ease of Microsoft teams Doctors: 7 GP practices
remote consulting. Students took part | and telephone) linked with the University
in 3 remote clinics with patients of Cambridge medical
(supervised by GPs) school (6F, 4M; 6 were GP
practice partners; 5 were
approved to supervise
trainees)
Klemenc-Ketis | Cross-sectional 147 Students completed a 3-hour problem- | Online medical Real patients submitted Students: Fourth-year
etal. 2013, survey study; students based learning assignment at the end forum clinical problems in an e- medical students (95F;
Slovenia [36] | Quantitative of the seventh semester (Year 4). (“Med.Over.Net”) | forum 52M)
research Virtual clinical cases are used for
students to make clinical decisions
(interventions, referrals etc). The
clinical cases were taken from a freely
available e-forum, moderated by a
specialist in family medicine, and
where registered patients can submit
guestions. The medical educators
chose the appropriate virtual clinical
cases for the students to use in their
assignment.
Kindrattetal. | Single arm pre- | 28 Students participated in a blended Online diadactic Online training was based Students: 28 medical
2019, USA post study; students learning experience (online diadactic training on a national training students (out of a group of
[38] Quantitative training, classroom based session and programme featuring real 94 students overall)
research clinical examinations) to enhance their patients in videos (unclear if

ability to promote early literacy and
school readiness when doing well-child
visits. The online training included four
modules: (1) benefits of Reach Out and
Read; (2) ways to incorporate books in
children’s lives; (3) teachable

real patients featured in the
adapted version)

Further demographics are
reported but are not
broken down to separate
medical from non-medical
students
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moments/techniques for clinical
settings; and (4) research.

Coret et al. RCT; mixed 27 First year medical students were Videos taken Real patients featured in Students: First-year
2018, Canada | quantitative/qu | students randomly assigned to either watch a from the online videos of patient discussing | medical students (23F,
[25] alitative video lecture about patients with Curriculum of their experiences of hospital | 4M)
research intellectual and developmental Caring “Voices of | and interactions with
disabilities (IDD) or watch the lecture experience” clinicians
and subsequently watch reflective series
discussion of videos featuring people (https://machealt
with IDD. The experimental group also | h.ca/https://mac
then participated in an interactive health.ca/)
patient simulation. The aim of the
study was to assess the benefits of
using a blended learning experience.
Leeds et al. Cross-sectional 54 Medical students were shown a 13- Video Patient narratives informed | Students: Third-year
2020, USA survey, students minute, patient-centred narrative the video content (unclear if | medical students 29F,
[26] Quantitative video entitled “Fibromyalgia: A real patients featured in 23M
Patient’s Perspective (FPP)” featuring video)
patients suffering from fibromyalgia.
Shapiro etal. | Cross-sectional 32 Students filmed their encounters with | Video Real patients featured in Students: 10 first-year
2009, USA survey; mixed students patients during home-visits over a videos medical students, 22
[27] quantitative/qu period of 8 months and subsequently second-year medical
alitative edited the film-material down to a 10 students (18F, 14M, aged
minute presentation. They presented between 22-30)
their presentation to an audience of
students and faculty.
Knight et al. Mixed methods | 150 Telehealth technology was used to Telehealth Real “live” patient Students: 150 medical
2016, study; medical help encourage consultations between | remote encounters over remote students from University
Australia [33] | Qualitative/qua | students; patients in a primary care with a technology technology of Wollongong
ntitative 10 medical | specialist consultant. In addition to Doctors: 9 medical
practices providing benefits to the patient, the practices in rural areas
in New aim of the study was to evaluate the and one in an urban-based
South clinical and educational outcomes of Aboriginal setting
Wales, this experience by medical students.
Australia
Sweeney et Single arm pre- | 48 Videos of patients discussing their Videos Real patients featured in Students: medical
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al. 2018, UK post study; students hospital experiences were shown to a videos students at the end of
[28] Quantitative group of medical students. Students their first year of clinical
then had discussions, in small groups, placements (third-year
around themes of communication and medical students)
patient experience.
Weber et al. Cross sectional 64 A four-week virtual elective was Telephone and Real “live” patient Students: fourth-year
2020, USA feasibility study; | students designed to allow students to continue | video encounters over remote medical students
[34] Mixed with patient interactions virtually as a conferencing technology
quantitative/qu result of reduced patient contact (“Doxy.me”,
alitative because of the Covid19 pandemic. The | Facetime)
research aim was to ensure satisfactory
completion of curricular
competencies.
Carson et al. Single arm pre- | 17 GP-patient consultations were pre- Video Real patients featured in Students: Fourth-year
2020, USA post study; students recorded and then shown to year 1 videos medical students
[29] Quantitative medical students to establish the
research educational value of demonstrating
clinical interactions to them in this way
Dow et al. Cross sectional 11 Medical students staffed a Covid19 Panopto ® Video Real “live” patient Students: First-year
2020, UK [35] | survey study; studentsin | hotline and provided patient- platform encounters over remote medical students
Qualitative the focus counselling and education technology
research group; 162 | telephonically. They learned audio-
students only examination skills, clinical
gave decision making skills and triaging
feedback skills. Their comfort level with
forms undertaking these tasks was assessed
retrospectively using a pre- and post-
assessment
Gorniewiczet | RCT; 18 Semi-structured interviews were Video Real patients and family Students: 18 medical
al. 2013, USA | Quantitative students conducted with patients suffering from members featured in videos | students (the
[30] cancer. Themes emerging from these demographics for medical

interviews, relating to cancer-care,
were used to develop educational
training modules. Students were also
shown snippets from these interviews
as part of the module. The aim was to

students is not broken
down further; other study
participants are excluded
from this systematic
review)
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test the effectiveness of such a model
to deliver breaking-bad news training
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Table 2. Results of the included studies

Authors, Patient outcomes
year,

country

Colonnello
et al. 2020,
Italy [22]

Not reported

D'Alessandr
oetal.
2004, USA
[41]

Not reported

Student outcomes —
Acceptability &
attitude towards
activity

Incorporating patient’s
emotional state into
surgical videos enhanced
students’ engagement
with the video (p=0.02)
and motivation to watch
the video again
(p<0.001)

Students found the
digital story-telling
system to be of
educational value. 98.8%
of medical students felt
they would be able to
evaluate a similar
patient problem and
91% felt they would
remember at least some
aspect of the digital
stories in the future.
Some students,
however, would have
appreciated more
interactivity.

Student outcomes —
Attitude towards
patients/
perceptions of
involvement

Not reported

Not reported

Student outcomes —
Knowledge of
condition,
treatment, patient
group

Not reported

Not reported

28

Student outcomes —
Clinical &
communication
skills

Not reported

Not reported

Educator
outcomes

Not reported

Not reported

Study
quality

Moderate

Moderate
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Newcomb
et al. 2020,
USA [40]

Weber et al.
2020, USA
[34]

Not reported

Most patients from
222 encounters

specifically
requested transition
to a traditional
phone call (101,
46.5%) or reported
inability to access a
compatible
smartphone and/or
computer at the time
(71, 32.7%). Despite
assistance from

Not reported Not reported Not reported

Students felt that
interviewing patients,
collecting the history
and documenting the
encounter provided
significant educational
value to themselves.

Not reported Not reported

29

Students felt they
developed new skills
and reinformed
current skills including
self-confidence in
exploring patient’s
perceptions, sharing
information with
patients and checking
understanding with
patients. Students
were particularly
appreciative of the
opportunity for direct
observation of their
communication skills
and the ability to
receive immediate
faculty feedback

Not reported

Not reported

Not reported

High

Low
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students, 40 (18.4%)
patients were not
able to enter the

virtual waiting room.

Not reported

Students felt
emotionally and
intellectually involved
and challenged by the
patient simulation video
cases. The majority of
students indicated
support for the use of
the video-simulated
patient case in their
education. The video-
simulated patients were
perceived as
acceptability by students
—they preferred this
method to traditional
lectures

The patients featured
in the video-
simulations were
perceived as realistic

Students learned core
clinical content by
watching the
Technological
Innovations in Medical
Education (TIME)
videos. Significant gain
in knowledge (p <
0.02) of “essential
clinical content”

Not reported

Not reported

Yoon et al. Not reported Students showed Significantly higher Not reported Students perceived Not reported High
2016, South improved motivation scores for attitude simulated patients led
Korea [39] scores from interacting towards patients to significantly better

with standardised
patients than using
video materials
(p<0.001).

(p<0.001) in problem-
based learning using
simulated patients
than using video

collaborative learning,
(p<0.01), reflective
thinking (p<0.001) and

patient-doctor

communication
(p<0.001) in problem-
based learning than

30

‘uoissiwiad INOYNIM Pamo|[e asnal oN "pPanIasal siybu ||y

‘Aimadiad ul udaid ayy Aejdsip 01 asuadl| e Alxygpaw pajuelb sey oym ‘lapuny/ioyine ayl si (Malnal Jaad AQ paliad Jou Sem Yydiym)
wudald siyi Joy sapjoy ybuAdos ay) Tzoz ‘2T AelN paisod uoisian SIUl ‘2T8952T2 20°S0° T202/TOTT 0T/B410°10p//:sdny :1op undaid Axypaw


https://doi.org/10.1101/2021.05.07.21256812

Fog-
Petersen et
al. 2020,
Denmark
[24]

Smith et al.
2011, USA
[37]

Snow et al.
2016, UK
[31]

Not reported The video library helped
compensate for the
limited amount of
patient contact.
However, shortcomings
included not being able
to question the
Professors MSE
assessment when they
disagreed with it and not
being correct by their
supervisor when their
MSE contained mistakes

Not reported Not reported

Not reported Not reported

Not reported

Not reported

Not reported

Not reported

Students who watched
the interactive patient
simulation had
improved diversity
knowledge, cultural
sensitivity and cross-
cultural comfort than
those participants in
the control arm of the
study

No statistical
difference in self-
reported improvement
of knowledge about
cervical cancer
screening between the

using video

Not reported

participants who were

exposed to an online
educational tool
reported greater self-
efficacy

in being able to
communicate with

Arab Americans than
participants in the
control condition.

Students in the
experimental arm
scored higher in the
OSCE examinations,
were more confident
in their understanding

Not reported

Not reported

Not reported

High

Low

High
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Darnton et
al. 2020, UK
[32]

Remote consulting
was acceptable to
patients (according
to the interviewees)

(1) Students were
satisfied with no travel
time required, and less
"dead time" however
some had to go to great
lengths to ensure the
environment was
suitable

Not reported

(2) There was a general
anxiety about
technology failure
among both supervisors
and students. Observing
students/doctors were
uneasy about stepping
in when there were
glitches to confirm what
had been said / might

32

two groups

Not reported

of how to
communicate with
patients about cervical
screening, were more
comfortable in
discussing cervical
cancer screening with
patients and were also
more comfortable
responding to patients
emotional reactions
after viewing video
featuring patients.

More difficult to
develop a good patient
rapport

(1) Supervisors were | High
satisfied with how

students had set up

and maintained an
appropriate

environment for the

consult.

(2) Supervisors found
it more difficult to
built rapport with
students, making it
harder to give
feedback

(3) Supervisors found
it more difficult to do
a pre- and post-
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Carson et al.
2020, USA
[29]

Not reported

have been missed in the
Illldown_timellll

(3) Mixed views on
educational value - most
felt it was beneficial, but
some thought it was
second-best. However
others thought it was an
essential skill due to the
evolving nature of
medicine as a result of
the pandemic

Not reported Not reported

33

Not reported

consultation chat
with students

(4) Remote
consulting resulted in
reduced informal
contact between
supervisor/students -
this made it harder
to give critical
feedback for some
students

Students reported
increased comfort with

Not reported

(a) answering
guestions related to
Covid-19 (p=0.006) and
screening patients for
Covid19 (p=0.0446)

(b) assessing exam
findings over the
phone (p=0.0429)

(c) triaging patients
(p=0.0103) and

(d) addressing rural

Low
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Dow et al. Not reported
2020, UK
[35]

Klemenc- Not reported
Ketis et al.

2013,

Slovenia

[36]

Coret et al. Not reported
2018,
Canada [25]

93% of students felt the | Not reported
experience was

educationally valuable.

They also appreciated

watching patient-doctor

consultations in a non-

simulated, realistic set

up

Not reported

Not reported Not reported Not reported

All students thought that | Not reported
the blended educational

experience including

video narratives of and

direct interactions with

people affected by IDD

was valuable and

enjoyable.

Not reported

34

financial challenges
(p=0.0127).

Focus-group students
felt the videos helped
them understand how
to apply their learning
to real-life medicine,
how they need to
adapt their history
taking skills to meet
the 10-minute time
pressure and how to
vary their approach
based on patient
needs.

Not reported

Students had higher
mean communication
performance scores
across all patient
educator interview
stations when they
had received the
blended educational

This method worked | High
well for both the GPs
recording the

consultation and the
teaching team - the
facilitated

discussions with

students were

enthusiastic and

interactive

Factor analysis of High
new assessment tool

to evaluate students’
communication skills.
Student’s can only be
reliably assessed by a

single assessor

Not reported High
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Leeds et al.

2020, USA
[26]

Shapiro et
al. 2009,
USA [27]

Not reported

Not reported

87% of students felt the
video was helpful to
learners and 79% felt it
was superiortoa
lecture.

Students rated the
project highly for its
impact on their

Students’ attitudes
towards fibromyalgia
and patients with
fibromyalgia

increased significantly
from pre-video to

post-video (P<.0001).
Post-video students
were more likely to
report empathy for
patients with
fibromyalgia, as well as
positive feelings about
treating them in the
future.

Not reported

35

There was a significant
improvement in the
student knowledge of
fibromyalgia
(p<0.0001) after
watching the
educational video
“Fibromyalgia: A
Patient’s Perspective”

Student filmmakers
reported learning
about the impact of

activity versus the
control activity
(completing a quizina
standard lecture
setting). Students
involved in the
blended educational
experience reported
greater self-rated
measures of
confidence, and
competence compared

to control;
Not reported Not reported High
Not reported Faculty members High

also found the
student-films
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Knightetal. = Notreported
2016,

Australia

(33]

Sweeney et | Notreported
al. 2018, UK
[28]

education. Student
viewers found the films
compelling and
informative

Students commented
that their involvement
enhanced their learning.

Not reported

chronic illnesses on
relationships, the
psychological impact
of chronicillnesses,
the roles of allied
health professionals,
the availability (or lack
thereof) of some
community resources,
and, to a lesser degree,
about insurance
challenges, adherence
issues, and the
financial impact of care

The experience
allowed students to
appreciate the
difference in
consulting practices
between both GPs and
hospital consultants.
There were also
benefits in terms of
learning about tele-
psychiatry, and
enhancing job
readiness.

compelling and

There was an
improvement in
patient-practitioner
orientation scores
(indicating an

Not reported Not reported

36

informative
Not reported Not reported High
Students reported Not reported High

changes in their
approach to patients,
including introducing
themselves more
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