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Abstract 
Introduction: Videoconferencing (VC) is useful for 
physicians who need to learn about many cases without 
moving from one institution to another. However, this 
advantage can be hampered by technical issues. This 
study aims to analyse the factors relating technical 
support that cause technical issues in regular multiparty 
medical VC to provide high-quality VC to meet 
participants’ demands. Methods: The study includes 
large multiparty VC between the Kyushu University 
Hospital Department of Paediatric Surgery and 
different institutions within Japan that were held from 
September 2014 to January 2017. Technical tests, a 
“previous-week test” and a “last-hour test,” were 
conducted for checking conditions prior to the VC. The 
chi-square test was used for factors: participation for 
previous-week and last-hour test, and attendance by an 
engineer VCs in each participating institution. A 
questionnaire survey was distributed among the 
participants to collect feedback on the quality of VC, 
ease of preparation and necessity of previous-week 
testing. Results: Participation in the last-hour test 
(P=0.002) and the presence of an engineer (P=0.049) 
significantly decreased overall technical issues. The 
last-hour tests significantly decreased disconnection 
(P=0.015) and audio (P=0.019) issues. The engineer’s 
attendance decreased content-sharing issues (P=0.027). 
Participants reporting “very good” and “good” audio 
and visual quality were 92% (109/118) and 96% 
(105/110). Eighty-three percent of participants (82/99) 
found the preparation “very easy” or “easy”; while 61% 
(63/103) found the previous-week test, “unnecessary.” 
Conclusions: Based on our study, “engineers’ 
attendance” and “last-hour” technical testing 
significantly reduced technical problems; these factors 
help provide high-quality output VC and meet the needs 
of the participants. 
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Introduction  
 
In comparison with in-person meeting, video-
conferencing (VC) provides benefits for participants in 
terms of saved time and expenses for transportation 
especially those in institutions with great geographical 
barriers.1-3 Participants do not need to travel away from 
their institutions to learn from the experts. In the 
medical field, this can be very useful for physicians’ 
education because they can share their knowledge and 
opinions, or even study and be reached with this kind of 
advanced technology that has developed remarkably in 
recent years.4-9 However, preparation for VC is more 
complicated than that for an in-person meeting because 
all participating institutions need to coordinate and 
maintain the videoconference equipment, Internet, and 
audio and visual devices which may be different 
between institutions for participating in VC.3,10 Lack of 
preparation will cause technical issues, and these 
“issues” affect the host and all the participating 
institutions. An example of this is when a loud noise 
from one site interferes with the discussion. Therefore, 
technical issues should be decreased or identified 
promptly and managed for the purpose of improving the 
quality of VC. 

Technical issues will be more serious when large 
multiparty VC is organised. Because each institution 
has the possibility to individually be the source of the 
technical issue, the risk of technical issues arising is 
related to the number of participating institutions.11 

Furthermore, it’s difficult for a remote support to grasp 
all technical situations in participating institutions due 
to the variety of hardware and Internet. The simplest 
solution for technical issues in VC could be decreasing 
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the number of participating institutions, but it spoils the 
benefits of VC. Therefore, the management of technical 
issues in large multiparty VC should be considered. 

The Telemedicine Development Center of Asia 
(TEMDEC) at Kyushu University Hospital has 
extensive experience in hosting high-quality VC. As of 
January 2017, TEMDEC has done 703 VCs between 57 
countries in the medical field.12,13 In this study, regular 
monthly VCs (connecting 21 Japanese institutions) 
were analysed to investigate the factors that contribute 
to technical issues, so as to prevent them. 

 

Methods 
 

The subject of this investigation was a regular monthly 
VC in the field of paediatric cancer that was held 30 
times from September 2014 to January 2017. These 
VCs were organised for the purpose of sharing the 
experiences of 21 institutions that cared for paediatric 
cancer patients in the Kyushu-Okinawa region. Kyushu 
University Hospital, one of the Paediatric Cancer Based 
Hospitals in Japan, was identified by the secretariat to 
lead other institutions. The VC was one of the activities 
of this secretariat. There was a demand for VC among 
these institutions for two reasons: first, paediatric 
cancer cases are rare, and only comprise 0.2 % of all 
cancers, and not all institutions in provincial cities had 
enough cases; second, there are geographic barriers 
between institutions - Okinawa Prefectural Nanbu 
Medical Centre and Children's Medical Centre, located 
in Okinawa Island (a separate island from Kyushu), 
more than 850 kilometres away from Kyushu 
University Hospital, was the farthest institution.14 This 
regular VC started with 19 institutions at the beginning. 
Two institutions joined it at the 11th and the 13th event, 
respectively. All these institutions were advised to 
participate in all events.  

 

Vidyo, which was developed based on H.264 
compression and scalable video coding by VidyoTM  

 

Table 1. Profile of the two different tests. 
 
 
 
 
 
 
 
 
 

(Hackensack, NJ) was used for this regular VC.4,15,16  
Each participating institution installed the Desktop 
videoconference software for the Vidyo system on their 
own personal computers (PCs). Individual accounts, 
which were allowed to access the videoconference 
server (VidyoPortal) located in Kyushu University 
Hospital, were issued to each participant. After login to 
VidyoPortal, participants could enter the virtual 
conference room for the VC. The Internet lines were 
commercial network or national research and education 
network (NREN) installed in each institution. The 
cameras used were commercially marketed webcams or 
laptop built-in cameras. The Vidyo recommended 
speakerphone, Chat 50 by ClearOne Communications 
Inc. (Salt Lake City, UT), was used by all participants 
as the audio device. All institutions were required to 
connect from a conference room and turn off 
microphones while they were not speaking to prevent 
any background noise. One or few physicians attended 
at each institution. Each institution was given the 
opportunity to moderate and present in the VC. 
Presentation materials were displayed in the VC via the 
“Content Sharing” function of Vidyo. In addition, all 
institutions were required to arrange for their engineer 
to provide support in setting up the needed equipment 
and connections during tests and VC. The engineers in 
this study were not necessarily specialists in 
videoconference or information technology; their main 
responsibility was to take care of the technical aspects 
of VC to ensure high quality and smooth flowing VC 
for the physicians.  

TEMDEC supported the testing at each institution, 
for both the “previous-week test” and the “last-hour 
test” as detailed in Table 1. Technical issues such as: 
“participants could not see or hear the VC at their 
institution,” “participants missed an opportunity to 
speak,” or “an institution disturbed the proceeding of 
VC,” were defined and listed in Table 2.4-6,10,11,17 
“Participation / absence” in VC, previous-week test and  

 
 
 
 
 
 
 
 
 
 

Support Item Detail 

Previous-week test  Two-hours’ test was held 1 week before each VC. 
 Purpose was to check that everything worked well and learn how to control the videoconference 

system. 
 Moderating institution for next conference was required to participate. 
 Participation by others was voluntary, but institutions that previously reported difficulty were 

invited. 
 Participants were required to connect from the same environment as the actual event. 

Last-hour test  All institutions were requested to start connection 1 hour before the VC. 
 Each engineer were required to check condition by communicating TEMDEC. 
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last-hour test in each event and technical issues during 
the VC were tallied. In addition to the classified 
technical issues, overall issue, which is when an 
institution had one or more types of technical issue 
during a VC, was defined.  
Table 2. Technical issues. 
 

 

The relationships between the previous-week test 
and technical issue and the last-hour test and technical 
issue were analysed. To analyse the relationship 
between the previous-week test and technical issue, 
institutions that participated in in each VC event were 
separated into two groups: “participation in the test” and 
“absence from the test.” The total number of “technical 
issues” and “non-issues” in the two groups were 
compared. 

 In the analysis of the relationship between last-hour 
test and technical issue, institutions that connected 
technical issue despite having announced their 
participation in the test, were counted as “participating 
in the test.” The total number of “technical issues” and 
“non-issues” in the two groups were compared.  

The total numbers of “technical issues” and “non-  
 

Table 3. Questionnaire survey. 
Although all sites were required to arrange with an 
engineer to attend every test and VC, because of 
organisational structure and situations some physicians 
took care of the technical matters by themselves. Given 

 

issues” were compared with attendance by an engineer. 
this background, attendance and non-attendance by an 
engineer were used as factors influencing on technical 
issues. 

Data were analysed using JMP Pro 11.0.0 by SAS 
Institute (Cary, NC) with the chi-square test. 
Significance was accepted at the p < 0.05 level. When 
an institution had a login issue and could not participate 
in the VC they were counted as having participated in 
the VC only for login and overall issue of previous-
week test and engineer attendance analysis. This is 
because they could participate if they did not have any 
technical issues. However, these cases weren’t counted 
for last-hour test analysis because there was no data on 
whether the login issue occurred during or after last-
hour test. The reason these cases were excluded from 
other issues was that there were no possibility for other 
issues to occur.  

A questionnaire survey was held at the first six 
events. Physicians and engineers answered questions 
and the results were analysed. Details are shown in 
Table 3, and all questions were optional. There was a 
free description in the option “other” for the last 
question. 
 

Results 
 
Participating institutions  
The number of participating institutions and 
participation ratio for the previous-week test and last-
hour test among institutions connecting for each VC is 
shown in Figure 1. A total of 30 VC were included in 
the study, and each event is labelled accordingly in 
Figure 1. At the same time, the number of participating 
institutions and participation ratio of previous-week test 
and last-hour test were also plotted in the graph. The 
average number of participating institutions was 16.7, 
wherein the maximum and minimum numbers were 19 
and 13, respectively.   

Although the “previous-week test” participation 
ratio shows 95% at the first event, which was held in 
July 2014, this dropped to as low as 44% at the second 
event, and remained lower than 40% after the third 
event, except for the 18th VC, in which all institutions  

 
 
 
 
 
 

Issue Detail 
Disconnection Sudden disconnection from virtual 

conference room. 
Visual Failure to transmit the camera image. 

No camera image from other 
institutions on the screen. 

Audio Sound feedback from other institutions. 
Too loud / low mic volume compared 
with other institutions. 
Noise over voice audio. 
Failure to transmit sound. 
No sound from all other institutions. 

Login Unavailable to login to VidyoPortal 
with non-server problem. 
Unavailable to find the virtual 
conference room. 

Content-
Sharing 

Not knowledgeable of how to share 
presentation material during the VC. 
Interference with other institutions’ 
Content Sharing. 
No presentation image from other 
institutions on the screen. 

Questions   
How was audio quality? very good good poor very poor 
How was image quality? very good good poor very poor 
How was the preparations? very easy easy hard very hard 
Is previous-week test necessary for future VCs? necessary unnecessary other  
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Figure 1. Number of participating institution for each 
event and participating ratio of the previous-week test 
and last-hour test. 
 

Table 4. Total number of each test and technical issue. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

were strongly urged to participate in the previous-week 
test because of changing specifications for VidyoPortal.  
Therefore, the ratio for the 18th VC was 71%. Some 
institutions participated the previous-week test 
spontaneously, especially when they made changes to 
their network, devices, or engineer.  

The participation rate in the last-hour test was more 
than 80% of institutions except for the 7th and 22nd VC. 
All institutions that did not participate in the last-hour 
test also did not participate in the previous-week test in 
the same month. 

Table 4 shows the total number of “participation / 
absence” in the previous-week test and last-hour test, 
and institutions which had or did not have technical 
issues during the VC. The ratio of overall (p = 0.002), 
disconnection (p = 0.015) and audio issues (p = 0.019) 
in the last-hour test “participation” group were 
significantly lower than in the “absence” group. 
Engineer attendance 
Table 5 shows the total number of institutions that had 
or did not have technical issues during VC, and 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type of issue 

 
Previous-week test Last-hour test  

Participation Absence p = Participation Absence p = 

Overall 
issue 18 (15%) 60 (16%) 

0.939 
65 (14%) 10 (34%) 

0.002 
non-issue 100 (85%) 326 (84%) 407 (86%) 19 (66%) 

Disconnection 
issue 4 (3%) 19 (5%) 

0.476 
19 (4%) 4 (14%) 

0.015 
non-issue 114 (97%) 364 (95%) 453 (96%) 25 (86%) 

Visual 
issue 1 (1%) 11 (3%) 

0.209 
10 (2%) 2 (7%) 

0.102 
non-issue 117 (99%) 372 (97%) 462 (98%) 27 (93%) 

Audio 
issue 7 (6%) 17 (4%) 

0.507 
20 (4%) 4 (14%) 

0.019 
non-issue 111 (94%) 366 (96%) 452 (96%) 25 (86%) 

Login 
issue 1 (1%) 13 (3%) 

0.145 
9 (2%) 2 (7%) 

0.075 
non-issue 117 (99%) 373 (97%) 463 (98%) 27 (93%) 

Content Sharing 
issue 6 (5%) 8 (2%) 

0.084 
14 (3%) 0 (0%) 

0.347 
non-issue 112 (95%) 375 (98%) 458 (97%) 29 (100%) 

 
Table 5. Total number of engineers in attendance and technical issues. (*=p<0.05) 

Type of  
Issue. 

 
Engineer  

Attendance Non-attendance p = 

Overall 
issue 47 (13%) 31 (20%) 

0.049* 
non-issue 304 (87%) 122 (80%) 

Disconnection 
issue 12 (3%) 11 (7%) 

0.062 
non-issue 337 (97%) 141 (93%) 

Visual 
issue 8 (2%) 4 (3%) 

0.819 
non-issue 341 (98%) 148 (97%) 

Audio 
issue 17 (5%) 7 (5%) 

0.898 
non-issue 332 (95%) 145 (95%) 

Login 
issue 10 (3%) 4 (3%) 

0.883 
non-issue 341 (97%) 149 (97%) 

Content Sharing 
issue 6 (2%) 8 (5%) 

0.027 
non-issue 343 (98%) 144 (95%) 
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engineer “attendance / non-attendance” in the VC. The 
ratio of overall issues (p = 0.049) and content-sharing 
issues (p = 0.027) in the engineer “attendance” group 
were significantly lower than in the “non-attendance” 
group. 
Questionnaire 
Results of questionnaires are shown in Figure 2 and 
Figure 3. There were 127 respondents throughout the 
first six events. The total number of “very good” and 
“good” were more than 90% for audio quality (92%, 
109/118) and visual quality (96%, 105/110). 
Furthermore, no one answered “very poor” to either 
question. Respondents answered that 83% (82/99) of 
answers were “very easy” or “easy” for preparation. 
Regarding the previous-week test, 61% (63/103) of 
participants answered that they were “unnecessary.” 
People who answered “other” left comments such as 
“It’s enough to participate in just the last-hour test” or 
“I need to participate when the environment on my site 
has changed.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Discussion 
 

This study evaluated three elements that can help to 
avoid various technical issues during VC. 

Overall issues with the last-hour test in the 
“participation” group was significantly lower. In the 
analysis of groups with individual technical issues, 
disconnection and audio issues were significantly lower 
when institutions participated in the last-hour test. 
Because most attendees answered that they found the 
preparation to be easy work, it was suggested that 
checking each institution’s condition just before the VC 
leads to quality improvement by decreasing overall 
technical issues with minimal problems. Disconnection 
issues seems to be decreased by the observation time of 
last-hour test. Running PC tasks by other applications 
or automatic operating system update, which does not 
always appear immediately, sometimes interferes with 
VidyoDesktop operation. If there is more time just 
before the actual VC, it is possible not only to find but  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Questionnaire responses on (a) audio quality and (b) image quality. 
 

 
Figure 3. Questionnaire responses on (c) difficulty of the preparation for event and (d) necessity of the previous-
week test. 
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also manage this kind of issue before the event starts. 
With regard to audio issues, it seems that active 
checking by each remote institution helped to decrease 
it. All attendees were always able to recognise whether 
their reception and image transmission during VC went 
well or not. However, there were no opportunities to 
check their audio transmission if attendees are only 
passive. If institutions failed to participate in the last-
hour test, the next chance to check their audio 
transmission was during the actual VC. Although 
content-sharing requires attendance for active checking 
as well, there was no significant difference between 
participation and absence groups of last-hour test. 
However, more information and analysis could better 
clarify these issues in future studies if the categories of 
transmission and reception were recorded for each 
classified issue as well as the incidence of content-
sharing issues between attending and non-attending 
engineers were gathered.  

Attendance by an engineer during a VC significantly 
decreased overall issues (p = 0.049). Separating the 
roles in a teleconference can help facilitate the smooth 
flow of VC and reduce interruptions. Simultaneously, 
the physician/speaker is able to focus more on their 
presentation, rather than worrying about 
troubleshooting, which in the end will benefit all VC 
participants. This may also have contributed to the 
significant decrease in content-sharing issues (p = 
0.027) because disruptions are lessened owing to the 
control by the skilled engineer during VC. Expertise 
and engineers’ resources are very useful, particularly 
when handling the technical aspects of a 
videoconference system, which may be too complicated 
for a physician or presenter.18 Dedicating an established 
team of network engineers or staff who are adept with 
the equipment or system of an institution is a more 
practical approach than training multiple staff for every 
department.  

For the previous-week test, no significant 
differences were obtained from the study. Furthermore, 
the participation ratio was lower compared with that of 
the last-hour test; while in the questionnaire study, the 
majority answered that the previous-week test was 
unnecessary for future VC. It is presumed that 
preparation for the previous-week testing might be too 
tedious for these centres, considering the availability of 
the requirements: venue, equipment, and manpower. It 
was also noted that some institutions participated in the 
previous-week test spontaneously whenever there were 
system or equipment changes at their institutions. The 

provision of additional opportunities for the institutions 
to freely participate and check their settings prior to the 
actual conference makes the previous-week test worth 
holding.6  

There are some limitations in this study. Although it 
is suggested that an engineer be present for technical 
support during VC, it is still the institution’s prerogative 
to establish such systems, bearing in mind that the 
organisational structures and circumstances are unique 
in each centre. The applicability of the approach 
depends on each centre; hence, it is still a debatable 
issue. In this study, the sample was a regular monthly 
VC with a fixed group of Japanese institutions. It is 
possible that the results would differ if the conditions of 
sample were changed. Are there any additional factors 
to consider when a VC is held between foreign 
countries, such as network conditions, time differences, 
or language barriers? 4, 19-21 Do participants remember 
how to set up and control the videoconference system if 
they use it only once a year? Is it possible to participate 
in tests or arrange for an engineer every time if the VC 
is held on short notice? These and other possible 
technical issues can be resolved by the best design and 
solutions in future studies and investigations.   

The effect of technical issues for interactive VC 
cannot be understated; the VC is interrupted easily by 
loud noises, even when originating from only one 
institution. Such issues have a variety of sources: 
accidents with devices, incorrect settings on the PC, 
network breakdown, or human factors. Because of 
multiple variations, each site has the potential to 
create/produce/cause technical issues. Therefore, there 
is an increased possibility of more technical issues 
when there is a larger number of connecting institutions. 
Interruptions caused by technical issues decrease the 
benefit of VC. Issues that can be anticipated should be 
prevented so as to increase the value of VC. Although 
the responses to the questionnaires about audio and 
image quality were mostly positive, there is much room 
such as previous-week test, last-hour test and engineer 
attendance for improvement with regard to quality of 
VC. 
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