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Abstract

Introduction: Telemedicine is a remote medical practice that is progressively expanding in France. In 2018, regulatory

changes authorised telemedicine to become part of daily clinical practice. Telemedicine education and training (ET),

however, has not been widespread, despite its integration in the medical curriculum since 2009. The objective of this

study was to examine the self-perceived knowledge, attitudes and practices (KAP) and ET of telemedicine ET from

medical students and residents in France.

Methods: A national survey was distributed online (15 December 2018 to 3 March 2019) to approximately 135,000

medical students and residents in medical schools (n¼ 38). The survey consisted of a total of 24 binary and Likert-scale

questions covering telemedicine ET and KAP.

Results: In total, 3,312 medical students and residents completed the survey. Synchronous video consultation was the

most well-known telemedicine activity (86.9%); asynchronous tele-expertise was the least recognised (40.3%). Most

respondents (84.8%) stated they were not familiar with telemedicine regulations. The relevance of telemedicine for

improving access to care was acknowledged by 82.8% of students and residents; 14% of respondents stated they had

previously practised telemedicine during their studies; 14.5% stated they had received telemedicine ET; however, 97.9%

stated they were not sufficiently trained.

Discussion: This is the first national scale study on telemedecine ET by medical students and residents, to date. Despite

positive attitudes, participants were found to have limited telemedicine ET, knowledge and practices. The demand for

telemedicine ET is increasing. Such studies that incorporate the perspectives of medical students and residents may

strengthen the implementation of telemedicine ET in the future.
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Introduction

Telemedicine is a remote medical practice that is pro-
gressively expanding across a range of medical special-
ties.1 In the last 10 years, there has been a focus on
including telemedicine in medical education.2–4 In
France, telemedicine has been integrated nationally in
the medical curriculum since 2009 and, more recently,
in the residency programme in 2017.5

Implementation of telemedicine education and train-
ing (ET) within medical schools, however, has been
limited, as shown by a study conducted among medical
school deans and associate deans in 2017.5 This study
found that telemedicine ET was not widespread in
medical schools across France, despite positive knowl-
edge, attitudes and practices (KAP) of medical school
decision-makers. The need for telemedicine ET imple-
mentation as part of the medical curriculum is essen-
tial, not only to promote stronger adoption, but also to
improve the quality and safety of its practice.6,7

Reimbursement for teleconsultations and tele-
expertise, initiated in 2018 by the national health insur-
ance, l’Assurance Maladie, authorised telemedicine to
play an increasing role in the daily clinical practice of
doctors, including graduates of academic year 2018/
2019.8 To date, there are no data on KAP and ET of
telemedicine from medical students’ or residents’ per-
spectives. The objective of this study was therefore to
examine self-perceived KAP and ET of telemedicine of
French medical students and residents.

Methods

A national, descriptive questionnaire-based survey was
conducted from 15 December 2018 to 3 March 2019.
The online survey was anonymous and voluntary.

Sample

There were approximately 135,000 medical students
and residents in the 2018/2019 academic year in
France. Respondents were required to be a student or
resident at a medical school (n¼ 38), studying and/or
completing their medical education in France. Survey
participants that did not match these criteria were not
included in the results.

Data were categorised according to whether partic-
ipants were medical students or residents. In the 2018/
2019 academic year, 59,753 students were enrolled in
the first-year programme in France, known as
PACES. First-year students were not included in the
medical students’ response rate. The rate including
PACES would not have been representative of medical
students and residents due to the programme’s very
high enrolment numbers. Completion of the residency
programme in France, at the time of the survey, was

dependent on the years required to complete the medi-
cal training of a given speciality. For example, a general
practitioner required 3 years’ residency whereas a sur-
geon required 5 years. The sixth year of residency
(TCEM6) was not integrated into the response rate
under ‘medical residents’ because it is an elective year
in medical studies and there were no national data avail-
able for residents completing the TCEM6 in France.

Survey recruitment

The survey was conducted using three national organ-
isations in France: i) French Society of Telemedicine
(SFTelemed), ii) National Association of French
Medical Students (ANEMF), and iii) National Union
of Medical Residents (ISNI). SFTelemed, ANEMF
and ISNI participated in the preparation, organisation
and distribution of the survey.

A nominative list of participants did not exist at
both local and national levels at the time of the
study, and thus could not be sent individually to each
medical student and resident. The survey was distrib-
uted, upon availability of an email address provided by
the national medical students’ and residents’ associa-
tions, school administration and corresponding official
social media pages of the three national organisations.

Questionnaire

There were 24 questions in total. The survey consisted
of 11 binary, 11 multiple choice and 2 Likert-scale
questions. Four questions covered telemedicine ET
and 20 questions related to KAP of telemedicine.
Telemedicine was defined according to its legal defini-
tion in France. The types of telemedicine activity
explored in the survey were i) synchronous video tele-
consultations (TLC); ii) asynchronous tele-expertise
(TLE), otherwise referred to as eConsult or store and
forward; iii) remote patient monitoring (TLS); iv) tele-
assistance (TLA); and v) medical regulation (MR),
which is a type of telemedicine activity defined as emer-
gency triage by phone. (See Appendix for further
details on the questions.)

Knowledge items were defined as the self-perceived
knowledge of telemedicine. Regarding telemedicine
definitions, respondents were asked whether they
knew the legal definitions of the types of telemedicine.
The types of telemedicine ET were categorised under
theoretical education, hospital training, and medical
simulation.

Analysis

The analysis performed included descriptive rates for
each question and comparisons where relevant by
chi-square test. Data were collected and analysed
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directly from the online software. Ethnicity was not

collected in the survey to abide by French legislation.

For this type of study to be conducted, ethical approval

was not required according to French legislation.

Results

In total, 3,329 responses were retrieved, with 3,312

medical students and residents completing the survey.

As shown in Table 1, 69.8% of respondents were med-

ical students attending the first 6 years of medical

school, and 30.2% were medical residents completing

the six years of the residency programme.
The response rate was 5.3% for medical students,

excluding first-year students (PACES) and 3.1% for

residents, excluding TCEM6. The highest participation

was from third-year medical students (549 students

from 8533 officially registered; 6.4% response rate).

Population

The most prevalent participant age range was 20–25

years (55.3%). Respondent gender breakdown was

female: 67.5%, male: 32.5%.
A proportion of medical students and residents from

all medical schools in France (n¼ 38) participated in

the survey. The medical schools with the highest par-

ticipation rates were Caen, Montpellier, and Saint-

Etienne, representing 9.2%, 8.4% and 5.9% of the

total, respectively. The highest medical resident partic-

ipation rates were from the specialties of general prac-

tice, psychiatry, and public health, at 43.9%, 13.1%

and 7.4% respectively.

Knowledge of telemedicine definitions

The most well-known telemedicine activity definition

was TLC (86.9% of medical students and 87% of res-

idents) (see Table 2). The least recognised was TLE

(39.9% of medical students and 41.2% of residents).

Knowledge of TLC was significantly higher for both

medical students and residents who had previously

practised (95.2%). Knowledge of TLE was significantly

higher for both medical students and residents who had

practised (52.0%) and were trained (66.9%) in TLE.

Knowledge of TLS was significantly higher for medical

students overall (61.5%), and for both medical students

and residents who had received training on it (79.0%).

Knowledge of telemedicine regulations

Only 1% of medical students and residents stated they

had a good knowledge of telemedicine regulations;

14.1% stated they had a little knowledge of telemedi-

cine regulations (Table 3). Most respondents stated

they were not at all familiar with the regulations

(84.8%); more specifically, this broke down as 77.0%

of those who had previously practised telemedicine and

67.9% of those who had telemedicine ET.

Attitudes

Attitudes towards the relevance of telemedicine

improving patient care were positive (60.8%), where

medical students and residents agreed and completely

agreed to this statement (69.6% of participants who

had practised previously and 78.1% of those who had

received telemedicine ET).

Table 1. Response rate and participation for the knowledge, attitudes and practices of telemedicine education and training of medical
students and residents in France.

Year type Year number Year name

Registered

(N)

Response

(N)

Response

rate (%)

Survey

participation (%)

Medical student 1st PACES 59,753 265 0.4 8

2nd DFGSM2 9,007 465 5.2 14

3rd DFGSM3 8,533 549 6.4 16.6

4th DFASM1 8,492 335 3.9 10.1

5th DFASM2 8,489 322 3.8 9.7

6th DFASM3 8,500 375 4.4 11.3

Total medical students 43,021 (excluding PACES) 2,311 5.3 69.8

Resident 7th TCEM1 8,646 221 2.6 6.7

8th TCEM2 8,065 218 2.7 6.6

9th TCEM3 8,122 284 3.5 8.6

10th TCEM4 5,494 159 2.9 4.8

11th TCEM5 2,302 64 2.8 1.9

12th TCEM6 N/A 55 1.7

Total residents 32,629 (excluding TCEM6) 1,001 3.1 30.2

Total 3,312 100

Yaghobian et al. 3



Respondents who agreed or completely agreed on

the relevance of telemedicine to improving access to

care amounted to 82.8% (Table 4). However, 30.7%

of respondents regarded telemedicine as a threat to

medical practice (19.8% of those that had practised

and 23.3% for those that had previous telemedicine

ET). More than half regarded telemedicine as an

opportunity to improve medical practice (64.3% of

those that had practised and 68.1% of those that had

previous ET).
A combined 36.6% of medical students and resi-

dents agreed or completely agreed that they would

want to practise telemedicine in the future (47.4% of

those that had practised and 44.3% of those that had

previous ET). Over half the respondents agreed or

completely agreed (50.7%) that patients were in

favour of telemedicine.

Practices

14% of respondents stated they had practised telemed-

icine previously: 7% of medical students and 30% of

residents (n¼ 455). There was an increasing trend

towards the practice of telemedicine by academic year

in medical schools and/or residency programmes

(Figure 1). The most practised telemedicine activity

was MR (34.2%) followed by TLE (29.3%) and TLC

(24.1%). The two least practised telemedicine activities

among medical students and residents in France were

TLS (6.5%) and TLA (5.8%).
A combined 77.4% of respondents were satisfied or

very satisfied with the practice of telemedicine (see

Figure 2). Some 60.2% stated having practised tele-

medicine on fewer than 5 occasions; 20.6% of respond-

ents stated having practised telemedicine on between 5

and 20 occasions and 19.2% stated they had practised

telemedicine more than 20 times; no significant differ-

ences were found between medical student and resident

experiences.
Most respondents (82.6% in total: 84.7% of medical

students and 76.4% of residents) who had not practised

telemedicine stated they would like to before the end of

their studies. 6.7% of medical students and residents

stated they had used telemedicine as a patient (8.4%

medical students and 2.7% residents).
The channels for non-secured remote medical prac-

tice included telephone, text, email and video during

hospital rotations. The primary form of professional

communication was telephone, with 70.3% using this

to communicate with a healthcare professional (HCP),

and 60.4% to communicate with a patient (Figure 3).

Only 0.8% of medical students and residents had pre-

viously used video with patients as a channel of non-

secured remote medical practice.

Table 2. Self-perceived knowledge of telemedicine definitions per activity type in France, by medical students and residents in 2019.

Category

Teleconsultation

(TLC) (%)

Tele-expertise

(TLE) (%)

Remote patient

monitoring (TLS) (%)

Tele-assistance

(TLA) (%)

Medical regulation

(MR) (%)

Medical student 86.9 39.9 61.5* 54.1* 42.9*

Medical resident 87.0 41.2 48.8 42.1 70.6

Practised 95.2* 52.0* 60.2 51.0 80.9*

Not practised 85.5 38.4 57.2 50.4 46.5

Trained 88.4 66.9* 79.0* 68.8* 55.2

Not trained 86.7 35.8 54.0 47.4 50.6

Total 86.9 40.3 57.6 50.5 51.3

*p< 0.01.

Table 3. Self-perceived knowledge of telemedicine regulations in France by medical students and residents in 2019.

Category

I know the telemedicine

regulations well (%)

I know the telemedicine

regulations a little (%)

I do not know the

telemedicine regulations (%)

Medical student 0.7 13.7 85.6

Medical resident 1.7 15.2 83.1

Practised 2.2 20.9 77.0

Not practised 0.8 13.0 86.2

Trained 0.8 31.2 67.9

Not trained 1.1 11.2 87.7

Total 1.0 14.1 84.8

4 Journal of Telemedicine and Telecare 0(0)



Education and Training

In total, 14.5% of medical students and residents stated
they had received previous telemedicine training
(16.9% of medical students and 7% of residents).
Training was shown to be most prominent during the
first 4 years of medical studies (Figure 1). Among those
that received telemedicine training, 92.3% were medi-
cal students and those that were trained in the first year
of their studies (67.9%).

The main form of telemedicine ET was theoretical

education (79.8%), followed by hospital training and

medical simulation, 13.1% and 2.4% respectively.

Knowledge about the integration of telemedicine ET

into the medical curriculum was low, at 5.7% for ET

delivered in the first 6 years of medical school and 9.9%

during the residency programme. Most respondents

(97.9%) stated they had not received sufficient telemed-

icine ET. A total of 77.4% stated that they would like

telemedicine ET to be increased at their medical school.

Table 4. Survey results for the attitudes of medical students and residents on telemedicine in France.

Category

Completely

agree (%)

Agree

(%)

Do not

know (%)

Disagree

(%)

Completely

disagree (%)

Relevance for patient 16.5 44.3 6.9 25.6 6.7

Medical student 16.4 44.1 6.9 25.7 6.9

Resident 16.5 45.0 7.0 25.3 6.3

Pactised 21.9 47.7 4.9 20 5.4

Not practised 15.6 43.8 7.3 26.5 6.9

Trained 26.2 51.9 3.3 15.6 2.9

Not trained 14.8 43.0 7.6 27.3 7.3

Improved access to care 31.8 51.0 3.3 10.9 3.0

Medical student 30.9 51.6 3.7 10.9 2.9

Resident 33.9 49.8 2.3 11.0 3.1

Practised 40.0 45.4 1.9 9.0 3.7

Not practised 30.5 51.9 3.5 11.2 2.8

Trained 42.1 45.2 1.5 9.4 1.9

Not trained 30.0 52.0 3.6 11.2 3.1

Threat to medical practice 9.2 21.5 9.2 46.2 13.9

Medical student 10.9 23.8 10.2 43.5 11.5

Resident 5.2 16.2 6.9 52.2 19.5

Practised 6.0 13.8 8.8 51.8 19.6

Not practised 9.7 22.8 9.3 45.2 13.0

Trained 7.5 15.8 6.9 52 .1 17.7

Not trained 9.5 22.5 9.6 45.2 13.3

Opportunity to improve medical practice 11.9 45.2 10.3 25.1 7.5

Student 10.9 45.6 10.9 24.7 7.9

Resident 14.1 44.3 9.0 26.1 6.6

Practised 16.6 47.7 9.5 20.9 5.4

Not practised 11.1 44.8 10.4 25.8 7.8

Trained 16.2 51.9 7.3 20.2 4.4

Not trained 11.2 44.1 10.8 26.2 8.0

Would like to practise in the future 8.4 28.4 21.6 27.1 14.6

Student 7.1 28.9 22.3 26.9 14.7

Resident 11.4 27.3 19.8 27.4 14.2

Practised 16.6 30.8 20.2 23 9.5

Not practised 7.1 28.1 21.8 27.7 15.4

Trained 8.3 36 18.8 26.7 10.2

Not trained 8.4 27.2 22.0 27.1 15.3

Patients in favour of telemedicine 9.9 40.8 18.2 25.8 5.3

Student 9.6 38.3 18.7 27.4 6.0

Resident 10.7 46.6 17.0 22.0 3.8

Practised 14.0 48.2 15.1 18.9 3.9

Not practised 9.2 39.6 18.7 26.9 5.6

Trained 10.4 41.0 18.8 24.0 5.8

Not trained 9.8 40.8 18.1 26.1 5.3

Yaghobian et al. 5



Discussion

This was the first national-scale study on telemedicine

ET of medical students and residents. KAP of medical

students and residents was evaluated to better under-

stand the telemedicine ET landscape and its accessibil-

ity in medical schools.

Knowledge

In this study, self-perceived medical student and resi-

dent knowledge of telemedicine varied among the types

of telemedicine activity. The high familiarity observed

for TLC among medical students and residents may

have occurred due to the extensive national medical

and non-medical media discussions that took place

before and during the release of the survey. Limited

professional and public communication about TLE,

as well as limited practice amongst students may

have contributed to the lack of knowledge of this activ-

ity type.
Self-perceived knowledge of telemedicine regula-

tions including ET was extremely low and should be

a matter of concern for future practice in France if not

rectified. Similar results were observed in the United

States, where the complex legislative landscape contrib-

uted to a poor understanding of telemedicine regula-

tions.9 The significant differences found between

students and residents that were trained and/or had

practised telemedicine previously may indicate the

impact of telemedicine ET on the knowledge of its

practice by doctors, as shown in Table 2. These results

demonstrate the necessity of including terminology,

definitions and regulations in the core components of

telemedicine ET in the medical curriculum.9–11

Attitudes

Positive attitudes towards telemedicine, particularly in

relation to improving ‘patients’ access to care’ were

observed in this study. However, 50.7% of French stu-

dents and residents were in favour of telemedicine,

whereas in the 2017 study of deans, associate deans

and medical school decision-makers, 97.7% were in

favour. Almost a third (30.7%) of medical students

and residents considered telemedicine a threat to
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Figure 1. Percentage (%) of medical students and residents that had telemedicine training and practices during the 12-year period of
their medical education and residency programme in France.
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medical practice, compared with 18.8% of medical

school decision-makers in the 2017 survey. These dif-

ferences in attitudes towards telemedicine may repre-

sent the low experience with and use of telemedicine

(14%) compared with the more senior academic

respondents (56.2%) of the 2017 study.

Practices

Telemedicine practice by medical students and resi-

dents was limited, however there was a trend indicating

its use increased consecutively per medical school year,

with an overall high satisfaction rate (Figure 2). The

low rate of telemedicine practice from first- to third-

year medical students may have occurred because in

the preclinical settings in the initial years of medical

school, greater focus is placed on theoretical education

and there are limited clinical roles in the second and

third years of hospital rotations. Conversely, increased

telemedicine practice from the fourth to the sixth year

of studies, could similarly be explained by the increase

in clinical activities during hospital-based training

rotations.
The most practised telemedicine activity was MR,

and experience in medical emergency rotations may

have contributed to this. A low rate of practice for

TLS was observed. The initiation of TLS as a telemed-

icine practice at university hospitals and clinical man-

agement in France by senior HCPs may have

contributed these results (Table 4).
Non-secured medical practice was investigated in

the survey because of its common usage amongst the

‘digitally native’ generation. This study showed that the

telephone remained the most common form of non-

secured professional practice between medical students

and residents to HCPs or patients. Professional use of

video was very low compared with texts and emails,

and texts and emails were used more frequently by

medical students and residents with HCPs than with

patients (Figure 3). Similar results for non-secured

communication between HCPs were also found in the

2017 study.5 These findings may indicate the need to

promote tele-expertise with secure care-coordination

software solutions in the future.

Education and training

Both medical students and residents declared very little

training experience in telemedicine. However, the

increasing trend by academic year may reflect the

increased implementation of telemedicine ET since

the introduction of the legislation in 2009. In a recent

study in the United States, the rate of telemedicine ET

adoption by medical schools during the preclinical and

clerkship phases was higher than in France.12 The low

rate of training for residents in our study, could have

been due to the low participation of medical specialties

with declared telemedicine training and the higher par-

ticipation of residents with medical specialties that did

not have implemented telemedicine training. In addi-

tion, the ET type mostly remained, as theoretical edu-

cation with limited medical simulation and hospital-

based training on telemedicine, which should be

encouraged in the future.13

Differences between the results of medical school

decision-makers and medical students in the last 3

years of medical school were found. These differences

may have been influenced by the nature of the
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medical students and residents during hospital rotations to communicate professionally with patients and/or healthcare professionals
(HCPs) in 2019.
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questions in the respective surveys. Questions regarding
training for medical students asked whether respond-
ents ‘had previously trained in telemedicine’, whereas
in the 2017 study, medical school decision-makers were
asked whether ‘telemedicine training was available per
year in the medical curriculum’. Students from the ini-
tial years of medical school, who practised more and
were trained less, were found to have received more
training than residents. The gradual and progressive
expansion of telemedicine ET in medical schools,
which parallels the implementation of telemedicine
practices in daily hospital activities, may explain these
findings.

Awareness of telemedicine ET in the medical cur-
riculum was very low. However, the majority of med-
ical students and residents were aware that they were
not trained enough and would like to see telemedicine
ET increased. Similar results were found in a study
published in the United States in 2016, where students
acknowledged the relevance of and need for telemedi-
cine ET in the undergraduate medical curriculum.14

The high demand shown by medial students and resi-
dents in the current survey, which matched the results
of medical school decision-makers, may encourage fur-
ther implementation of telemedicine ET in medical
schools in France; it is possible that the low implemen-
tation observed may have been due to organisational
rather than motivational factors. Similarly, in
Australia, eHealth and, telehealth ET was identified
as a priority by medical schools but was not imple-
mented due to other priorities and organisational mat-
ters.15 Studies on telehealth use was, however, explored
in primary school settings in Australia.16 External sup-
port from organisations such as SFTelemed, the
Conf�erence des Doyens des facult�es de M�edecine,
ANEMF, ISNI, and the Ministry of Health may pro-
vide assistance in designing, preparing, and implement-
ing nationally standardised and evidence-based
telemedicine ET, adapted to each year of medical
school and per medical speciality.

Limitations

Participation rates were a limitation in this study. A
lack of priority for telemedicine ET compared with
the context of multiple medical curriculum reforms in
France may have influenced the low participation.
Furthermore, a national database of all students and
residents with accompanying contact information, did
not exist at the time of the study; this should be
addressed to improve the quality of national-scale stud-
ies in the future.

In conclusion, despite the very low participation rate
and a possible participation bias due to the over repre-
sentation of informed students, this study remains the

largest medical student and residents survey on tele-

medicine ET published, to date.10 This study could be

conducted in all countries and for all HCPs to increase
understanding of telemedicine ET.

In France, such studies could be applied in dentistry

and midwifery, as the practice of tele-dentistry was sim-
ilarly legally endorsed in 2009; however its adoption

has remained very limited in comparison to telemedi-

cine.17 Furthermore, the adoption of a new health law

in 2019, allowing telecare practices for professionals
such as nurses, pharmacists and physiotherapists may

also present an opportunity for future research.18
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tion et à la transformation du syst�eme de sant�e. JORF

n�0172 du 26 Juillet 2019, https://www.legifrance.gouv.fr/
affichTexte.do?cidTexte=JORFTEXT000038821260&
categorieLien=id (2019, accessed 25 October 2019).

Appendix

Question topic Question type Other information

Questions for the self-perceived

knowledge of telemedicine defini-

tions by activity type (Table 2)

Binary questions Types of telemedicine activity investigated were i)

synchronous video teleconsultations (TLC); ii)

asynchronous tele-expertise (TLE), otherwise

referred to as eConsult or store and forward;

iii) remote patient monitoring (TLS); iv) tele-

assistance (TLA); and v) medical regulation

(MR), which is a type of telemedicine activity

defined as emergency triage by phone

Questions about the self-perceived

knowledge of telemedicine regula-

tions (Table 3)

Likert-scale multiple choice Questions were categorised under I know the

telemedicine regulations well, a little, or have

no knowledge

Questions relating to the attitudes of

medical students and residents

(Table 4)

Likert-scale multiple choice Questions were categorised under i) relevance

for patient, ii) improved access to care, iii)

threat to medical practice, iv) would like to

practise in the future, and v) patients in favour

of telemedicine

Questions on telemedicine training and

practices during medical school and

residency programme (Figure 1)

Binary questions –

Satisfaction rates for telemedicine

practices of medical students and

residents (Figure 2)

Likert-scale multiple choice –

(continued)
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Continued.

Question topic Question type Other information

Rate for the use of non-secured chan-

nels for remote medical practice by

medical students and residents

during hospital rotations to commu-

nicate professionally with patients

and/or healthcare professionals

(HCPs)

Binary questions Questions were categorised as medical student

to HCP or patient, and resident to HCP or

patient. Non-secured channels of remote

medical practice were via telephone, text,

email and video
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