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Abstract

Background: International clinical teleconferencing connecting hospitals contributes to the standardisation of medical
care. Introduction: The perception that participating in international teleconferences is easy while hosting and
coordinating them is difficult has limited the expansion of these kinds of programmes. We evaluated the effectiveness of a
Train-the-Trainer (TtT) programme on hosting international multiparty teleconferences targeted at hospital engineers.
Methods: From 2015 to 2017, 20 engineers and physicians from 17 institutions in 10 countries participated in Kyushu
University Hospital’s TtT programme. Hands-on training and hosting a Training Report Conference (TRC) were
conducted. The impact of the programme was assessed using questionnaires about the participants’ confidence, perception
of barriers, and teleconference activity before and one year after the training period. Results: The mean training period
was 16.7 days (median, 19 days). Twelve TRCs were hosted by trainees connecting 56 institutions in 11 countries. All
participants gave positive evaluations of the overall programme, 19 (95%) "very good"” and 1 (5%) "good", and the trainers
9 (90%) "very good” and 1 (10%) "good™). Following the TtT programme, the mean number of trainee-hosted events
increased significantly (0.8 to 1.3, p<0.001), and more respondents (12/17, 71%) reported barriers to hosting a programme
than participating in one (5/17, 29%, p<0.001). Trainee confidence in both hosting and participating in international
teleconferences was significantly higher after TtT. Conclusion: There are more barriers to hosting than participating in
international clinical teleconferences. This TtT programmes for engineers could contribute to more active hosting

engagement.
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Introduction

The quality of health and medical care varies by country. The
clinical situation of gastric cancer is a striking example.!?
Although the mortality rate of gastric cancer is less than half
of the incidence rate in Japan, the rates of mortality and
incidence of gastric cancer in other countries are almost
equal. International clinical teleconferencing that features
live demonstrations and connects multiple hospitals over the
Internet has contributed to the standardisation of medical
techniques  and knowledge.®**  Through  such
teleconferencing, gastroenterologists working in areas where
there is a high risk of gastric cancer are able to learn advanced

endoscopic  techniques  directly  from  Japanese
gastroenterologists. In addition, international clinical
teleconferencing offers a safe and effective learning

environment for large numbers of medical staff, particularly
during outbreaks of rare infectious diseases such as Zika
virus infection and Ebola haemorrhagic fever. Many doctors
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in low-prevalence areas can learn from the experiences of the
few in high-prevalence areas.>®

The worldwide adoption of full-scale telemedicine is
limited by the availability of dedicated technical support
staff.” Although participation of healthcare workers in these
kinds of international teleconferences is reasonably
achievable because of the recent development of information
and communication technologies, the perceived difficulties
associated with hosting these programmes remains a
problem.? The differences in technical engineer requirements
and duties for the “host” and “participant” parties involved in
an international clinical teleconference are shown in Figure
1. At the participant side, on-site engineers are mainly needed
to respond to requests initiated by the host. Hosts, however,
require a chief engineer to coordinate all technical matters,
such as checking the network, videoconference (VC) and
audio-visual systems, and aiding troubleshooting by the on-
site engineers. The chief engineer must also take into
consideration the time zone and network system differences
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Figure 1. Organisation of technical engineer requirements for hosting vs. participating in an international clinical teleconference.

among participating institutions.  Although training
programmes for remote medical education have been
implemented, there are very few reports on hosting
international multiparty teleconferences.®1°

Our hospital has conducted international clinical
teleconferences since 2002,** and by the end of 2015, 346
hospitals and universities in 51 nations/regions had
participated. Over 80% of our programmes were multiparty
(more than two sites), and over half of the programmes had
more than four participating sites, with about 20% of the
programmes having more than 10 participating sites.® We
developed an engineering training programme to assist with
the smooth operation of telemedicine through international
clinical teleconferences that has been implemented since
2015. The programme is based on a Train-the-Trainer (TtT)
model, which delivers efficient training and results in self-
sustaining activity.*>% The relationship between ‘“chief
engineer” and “on-site engineers” is similar to that between
“trainer” and “trainee”. A “chief engineer” will guide all “on-
site engineers” of connecting institutions in setup of VC
systems and transmission of medical contents, and give
hands-on training during connectivity tests. In this study, we
analysed the effectiveness of our TtT programme in terms of
participant confidence in technical support skills and
activated support of international clinical teleconferencing.

Methods

The targets of this survey were all trainees in the TtT
programme between July 2015 and February 2017. During
this period, TtT programmes were held six times with 20
participants from 17 institutions in 10 foreign countries. The
training periods were organised to include multiple
individuals, and ultimately adjusted to span between 2 and 5
weeks to accommodate the participants’ schedules.

The training programme was designed by the
Telemedicine Development Centre of Asia (TEMDEC) of
Kyushu University Hospital. The aim of this programme was
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to increase the participants’ confidence in telemedicine by
gaining skills and knowledge in the following subject areas:
1. Workflow of all staff required to set up an international
clinical teleconference
2. Quality level of audio-visual transmission required for
telemedicine
3. VC systems
4. Technical preparation
5. Troubleshooting.

The contents of the TtT programme were divided into
two, hands-on training on VC technical matters and hosting
a pilot programme (Table 1). Trainees independently carried
out installation, set-up and control of H.323 and Vidyo
(Vidyo™, Hackensack, NJ, US).*61” They were taught how
to share medical content with good image and sound quality,
and manage a multipoint control unit (MCU) for multiparty
connection. At the end of the programme, trainees were
assigned to host their own teleconference entitled “Training
Report Conference” (TRC), connecting hospitals and
universities in their home countries and other countries
depending on the conference programme. (Figure 2)

In the TRCs, the trainees acted as the chief engineer, and
presented and discussed their achievements during the
training period. Trainees designed their respective TRCs in
consultation with their colleagues, physicians and the staff of
Kyushu University Hospital, and announced the conference
programmes by email and posts on the website of TEMDEC
to promote participation. The technical coordination was
done as follows. Firstly, trainees contact participants and on-
site engineers in all connecting institutions about the VC
experience and local equipment. If all remote sites were
equipped with H.323 software or hardware codec connected
to the Internet, trainees chose H.323 for the whole connection
using MCU. If none of the remote sites were equipped with
a VC system, trainees chose Vidyo and on-site engineers
installed Vidyo on their computer connected to the Internet.
If some of remote sites were equipped with H.323 software
or hardware codec, the trainees chose to use VidyoGateway
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Table 1. Outline of the Train-the-Trainer (TtT) programme
content.
Hands-on training on VC techniques

General - Orientation
Guide - Sharing event schedule
- Point to point / multipoint connection
H.323 - Sharing medical content
- Conference management
- Participation
- Sharing medical content
Vidyo - Recording and live streaming
- H.323 gateway connection
- Conference management
Additional | - Annotation
tools - Online chat tool
- Operation room
Tours - Endoscopy simulator system

- Hospital information system
Hosting a Pilot Programme (TRC)
Week 1 - Workflow for hosting an international clinical
VC
- Drafting a conference programme
- Taking tests and attending pre-organised
conferences
- Drafting the conference programme and
mailing list
- Contacting the engineers and physicians in all
participating institutions regarding the
technical situation at each institution
- Selecting a VC system to accommaodate the
technical situations of all participating
institutions
- Technical announcement to all on-site
engineers
- Connectivity test and troubleshooting with all
on-site engineers
- Programme announcement to the mailing list
and website
- Organising a rehearsal with all institutions
- Gathering all presentation files for backup
- Delivering the TRC
- Sharing presentations
- Operating a multipoint control unit
- Communication with remote-site engineers
during the TRC
- Presentation on the achievements of the TtT
programme

Week 2

Week 3

Week 4

which enables the interconnection of H.323 and Vidyo
(H.264 and H.265-SVC).

Questionnaires were sent by email before and after the
training period to evaluate the TtT programme. Three types
of questions were formulated: 1) Pre/Post confidence; 2)
Training programme; 3) Follow-up. Section 1) was a self-
evaluation of the trainees’ confidence on items when
engineers support participating/hosting an international
telemedicine conference before and after TtT programme,
with the following answer options: 1 = “Definitely No”, 2 =
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Figure 2. Representative photos of the trainee-hosted
Training Report Conferences connecting hospitals and
universities within Indonesia, Malaysia, Thailand, Vietham
and Japan: (a) Brawijaya University, Indonesia; (b) Kyushu
University Hospital, Japan; (c) Prince of Songkla University,
Thailand; (d) University of Malaya, Malaysia; (e) Airlangga
University, Indonesia; (f) Harapan Kita Children and Mother
Hospital, Indonesia; and (g) NASATI Office, Vietnam.

“Probably No”, 3 = “Not Sure”, 4 = “Probably Yes”, and 5 =
“Definitely Yes”. In section 2), trainees were asked to
evaluate different aspects of the TtT programme as “Very
good”, “Good”, “Poor”, or “Very Poor”. Section 3) was a
yes/no question regarding the barrier(s) to participating in
and/or hosting future programmes. If respondents answered
“yes”, they were asked about the kinds of barriers and
supplied with multiple answer options.

The number of programmes carried out by the trainees for
the period from one year before the training to one year after
the training was investigated using an international
telemedicine conference management database system.*’ For
statistical analyses, we performed the Chi-squared and
Spearman’s rank correlation tests using JMP Pro (ver. 13.0.0)
and Microsoft Excel 2016, with statistical significance set at
p<0.05.

Results

The characteristics of the participants, all of whom were
working at key institutions such as a core hospital or
university, or an institution of research and education
network, in each country are shown in Table 2.

The training, trainees experience and work support are
shown in Table 2 and the the number of trainees per session,
their experience and work support, in Table 3.

Programme evaluation

The positive evaluation of the TtT programme overall
[19/20 (95%) "very good" and 1/20 (5%) "good"], and the
trainer [9/10 (90%) "very good" and 1/10 (10%) "good"] is
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Table 2.Characteristics of the Train-the-Trainer programme
participants (N = 20). (VC = videoconference)

Country

Indonesia 4 (20%)
Malaysia 3 (15%)
Vietnam 3 (15%)
Mexico 3 (15%)
Philippines 2 (10%)
Thailand, Brazil, Chile, Costa Rica, and Nepal 1 (5%) each
Gender

Male 18 (90%)
Female 2 (10%)
Age (years)

20-29 1 (5%)
30-39 11 (55%)
40-49 6 (30%)
50-59 2 (10%)
Occupation

Information Technology engineer 18 (90%)
Physician 2 (10%)
Affiliation

University hospital 11 (55%)
Non-university hospital 7 (35%)
Institution of research and education network 2 (10%)

Table 3. The training, experience and local support of
trainees.
Training Term

100%
90%
80%
70%
60% Very Poor

m Poor

0Good

W Very Good

50%
40%
30%
20%

10%

0%

(a) (b) (c) (d) (e)

Figure 3. Trainee respondents’ evaluation of different
aspects of the Train-the-Trainer programme: (a) programme
overall; (b) trainer; (c) H.323 hands-on; (d) Vidyo hands-on;
and (e) hosting a pilot programme (Training Report
Conference).

shown in figure 3. There were 10 non-respondents who were
excluded. Although 16/17 (94%) of the respondents
answered “very good” or “good” regarding each item in the

First (July-August, 2015) 6 (30%) training programme, one respondent 1/17 (6%) described the
Second (October—December, 2015) 3 (15%) H.323 hands-on item as “poor” and both the Vidyo hands-on
-llz-h'r(:h(F\?ﬁrlf";\nyatrC;dfgls) % (iOS/g) and Hosting a Pilot Programme items as “very poor”. The
FQ#; '\f Uy b UQL;S i ) > ( 1 0/0) trainee who gave the “poor” and “very poor” answers was the
S:xth ((J:r:/lje;?yflgeb?uaﬁgy, 30T : Ezg‘)/g first participant in the TtT programme, and had participated
Training Period alor]e_for 3 weeks before another five participants joined.
45 weeks 13 (65%) Training report conferences _ R
3 weeks 3 (15%) Twelve conferences were hosted connecting 56 institutions
2 weeks 4 (20%) in 11 countries in total. (Table 4)
Past Experience Participating in a Clinical VC Regarding the institutional location, the greatest number of
No experience 1 (5%) participating sites were from the Philippines (seven sites),
Some but not enough experience 13 (65%) followed by Vietnam (six sites), Malaysia (four sites),
Enough experience 3 (15%) Table 4. Details of 12 training report conferences.
No answer _ i _ 3 (15%) Number of Connecting Institutions
Past Experience Hosting a Clinical VC > 4 sites 6 (50%)
No experience 7 (35%) 34 sites 5 (42%)
Some but not gnough experience 6 (30%) 2 sites 1(8%)
Elr(l)O:r?Sf\lNifperlence g’ ggzﬁi Number of connecting Countries

— 2 countries 8 (67%)
To What Extent Does Participants’ Job Support -
Telemedicine 3-4 coun_trles 3 (25%)
No support at all 0 (0%) S 009”_‘“65 —— 1 (8%)
Little support 4 (20%) Pa_r'q(:lpatmg Insytutlons by Count_ry _
Partial support 7 (35%) Pr_nllppmes (7), Vietnam (6), Malaysia (4). Indonesia (4), Costa
Full support 6 (30%) Rica (3)
No answer 3 (15%) VC System
Number of Staff Supporting Telemedicine in Participants’ Vidyo 3 (25%)
Institution H.323 1(8%)
1-2 13 (65%) Both 7 (58%)
3-4 3 (15%) Live streaming
5-10 1 (5%) Yes 2 (17%)
No answer 3 (15%) No 12 (83%)
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Indonesia (four sites) and Costa Rica (three sites). Five
institutions in two countries were newly connected to our
hospital: San Juan de Dios Hospital (Costa Rica), Gastro
Clinica (Costa Rica), Baguio General Hospital (Philippines),
University of Cebu Medical Centre (Philippines) and Davao
Doctors Hospital (Philippines). Nearly all 19/20 (95%) of the
participants were able to connect their own institution to their
own TRC, with the exception of one trainee whose institution
lacked human resource of on-site engineer. Eight of the 12
conferences (67%) were conducted by a single trainee, two
(17%) were conducted by two trainees, one (8%) was
conducted by three trainees, and one (8%) was conducted by
five trainees.

Confidence in technical support for international clinical
teleconferencing

The participants’ self-assessment of confidence in offering
technical support for international clinical teleconferencing
before and after the training is shown in Table 5. The
majority of respondents answered ‘“Probably Yes” and
“Definitely Yes” to feeling confident about both participating
and hosting (score range, 4.2—-4.9) after the TtT programme;
all items were significantly higher post training.

Follow-up evaluation

The number of hosting programmes that were delivered by
the trainees 1 year before the TtT significantly increased in
the year following the TtT programme (0.8 + 4.1t0 1.3
6.0, p <0.001). The number of programmes in which the
trainees participated also increased, but the difference was
not significant (2.6 +9.7t0 4.1+ 7.7, p = 0.21).

The respondents’ answers to questions regarding barriers
to participating in and/or hosting future programmes are
shown in Figure 4. More respondents 12/17 (79%) had
barriers to hosting than participating 5/17 (29%), (p <0.001).
The barriers they selected are shown in Table 6.

JISHTer
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16
14

12

o N B o ®

Participating Hosting

HYes FINo

Figure 4. Number of trainee respondents who cited barrier(s)
to participating in and/or hosting future international clinical
teleconference programmes after attending the Train-the-
Trainer programme (N = 17).

Table 6. Barriers to hosting future telemedicine programmes.

Barriers n=
Lack of equipment 10 (23%)
Shortage of dedicated staff 6 (14%)
Shortage of funding 6 (14%)
Not understanding the supervisor 4 (9%)
Inconsistent with the policy of the faculty 4 (9%)
Time limitations 3 (7%)
English communication 3 (7%)
Time zone differences 2 (4%)
Low bandwidth 2 (4%)
Others 4 (9%)

The most common barrier cited was “lack of equipment”
10/44 (23%), followed by “shortage of dedicated staff” and
“shortage of funding” 6/44 (14%) each.

Table 5. Comparison of pre-training and post-training ratings of confidence in offering technical support of an international

clinical teleconference (N = 17).

Survey Item Pre TtT Post TtT p
Mean (SD) Mean (SD)

Confidence in technical support as a participant

Workflow as a local engineer 3.2(1.8) 4.5 (0.9) <0.001
Operating a VC endpoint system 3.1(2.4) 4.9 (0.1) <0.01
Operating audio equipment 3.5(1.9) 4.8 (0.3) 0.001
Operating visual equipment 3.4 (1.9) 4.7 (0.2) <0.001
Operating the network 3.5(2.4) 45 (1.1) <0.01
Sharing medical content 3.0(2.2) 4.5 (1.1) <0.001
Troubleshooting skills 2.9(1.9) 4.5 (0.5) <0.001
Confidence in technical support as a host

Workflow as the chief engineer 2.8 (1.8) 4.6 (0.5) <0.001
Selecting a system 2.9(1.8) 4.4 (0.7) <0.001
Required quality level for telemedicine 2.9 (2.6) 4.6 (0.5) <0.001
Operating a large multiparty conference 2.8 (2.8) 4.2 (0.7) <0.001
Workflow as the chief engineer 2.8 (1.8) 4.6 (0.5) <0.001

TtT, train the trainer programme; SD, standard deviation. Response scale: 1 = Definitely No, 2 = Probably No, 3 = Not Sure, 4 = Probably,

5=Yes.

Kudo K, et al. J Int Soc Telemed eHealth 2019;7:€16



JOURNAL OF THE INTERNATIONAL SOCIETY FOR TELEMEDICINE AND EHEALTH

Discussion

There is a common perception among both IT support staff
and healthcare workers/physicians that hosting an
international multiparty clinical teleconference is more
difficult than participating in one. Reasons for this include a
lack of equipment required to enable connection of multiple
international participating sites and a shortage of dedicated
staff who can coordinate between international institutions.
In this TtT programme, trainees were given an opportunity to
host an actual conference termed a TRC and invite multiple
hospitals from their own countries to attend using the
technical infrastructure of TEMDEC. Ultimately, all
participants were able to deliver their TRC, connecting 56
institutions in 11 countries in total.

The questionnaire results indicated that this TtT was a
useful tool to support hosting an international clinical
teleconference. The trainees’ confidence in their technical
support skills was significantly higher after the TtT
programme on hosting. All participants gave positive
evaluations of the overall programme 19/20 (95%) “very
good” and 1/20 (5%) "good", and the trainers 9/10 (90%)
"very good" and 1/10 (10%) "good". Furthermore, the mean
number of hosting events was significantly increased in the
year following the TtT programme (0.8 to 1.3, p <0.001). In
the Philippines, a surgery group established the Telemedicine
Network in Philippines (TNP) in May 2016, and started
hosting teleconferences on minimally invasive surgery that
connected hospitals in the Philippines, Thailand, Vietnam
and Japan every 3 months.*® Two TtT graduates stepped into
the role of chief engineer of telemedicine programmes at
their respective institutions. In one case, a TtT participant
from Indonesia took charge of a pan-Indonesian endoscopy
teleconference that began in October 2016 and has been held
monthly since then, connecting 13 national university
hospitals in Indonesia and Kyushu University Hospital. In
Mexico, a remote endoscopy lecture with Japan has been
initiated every 3 months since shortly after the participants
from Mexico finished the TtT programme.

Shortages in equipment, dedicated staff, and funding
were the main barriers to hosting, which requires a large
infrastructure that can connect multiple international
institutions, such as MCUs or VVC servers with stable network
connections with all participating institutions. However, the
institutions of many of the trainees were lacking in such
infrastructure. Furthermore, in many cases, the VC systems
in hospitals were designed for a fixed number of members,
networks and endpoints because of network security and ease
of maintenance, making it difficult to connect to outside
institutions. Updating the skills and knowledge base of
technical engineers could be one part of the solution to this
widespread challenge because graduates of our TtT
programme went on to host more clinical teleconferences
even with limitations in network infrastructure.
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We carefully considered the feedback on the detailed
programme, which was evaluated negatively by one
individual. Given that he was the first participant, and for a
time the only participant, of the programme, it is possible that
the orientation and content explanations were insufficient. As
we gained experience conducting the TtT programme, the
delivery of the programmes became smoother. Although
improvements based on feedback are important, we
recognise that the pre-programme preparations could have
been stronger.

There were also methodological limitations to this study.
Because the training period and timing of delivery were not
fixed, the programme was not unified among the participants.
The trainees were small in number and biased by having been
invited to participate in the training rather than selected
randomly. The results might have been more objective if the
participants had been scouted from a larger number of
regions and countries. However, to achieve the expansion of
teleconference activity domestically, it was important that
employees of the key hospitals in each country be involved,;
therefore, such biases were unavoidable. Secondly, the
questionnaire was too simple to evaluate the TtT programme
accurately. Additional questions would have allowed us to
evaluate how this programme affected the participants’
skills, knowledge and motivation for engineering
international clinical teleconferences. However, because all
of the trainees gave positive evaluations of the TtT
programme overall and its trainers, the usability of this TtT
programme is assured.

Recent innovations in technology allow anyone to use
mobile phones, tablets or SMS for accessing to telemedicine
without special helps of technician.’®2? Stolyar et al
introduced the implementation of an university curriculum
for medical students regarding telemedicine technologies and
practical skills on VC in their article.?® In future, more
physicians will be able to organise international
teleconference by themselves. However, the sharing of high-
quality medical images by audio-visual transmission across
multiple network units of countries, regions and facilities,
still requires cooperation between the on-site engineers and
administrators in charge of these units.?* This programme can
contribute to educating the engineers who support hosting of
international clinical teleconferences that connect institutions
throughout the world. To expand teleconferencing
internationally, this type of technical training should be
implemented across more hospitals worldwide.
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