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Abstract
Owing to the coronavirus disease 2019 (COVID-19) pandemic, understanding how 
to hold future online academic conferences effectively is imperative. We assessed 
the impact of COVID-19 on academic conferences, including facilities and settings 
for attendance, participation status, cost burden, and preferences for future styles of 
holding conferences, through a web-based questionnaire survey of 2,739 Japanese 
medical professionals, from December 2020 to February 2021. Of the participants, 
28% preferred web conferences, 60% preferred a mix of web and on-site confer-
ences, and 12% preferred on-site conferences. Additionally, 27% of the presenters 
stopped presenting new findings at web conferences. The proportion of participants 
who audio-recorded or filmed the sessions, despite prohibition, was six times higher 
at web than face-to-face conferences. Since the COVID-19 outbreak, the percent-
age of participants attending general presentations decreased from 91 to 51%. While 
web conferencing offers advantages, these are offset by a decrease in presentations 
pertaining to novel findings and data.
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1 Introduction

In 2020, coronavirus disease 2019 (COVID-19), caused by severe acute respira-
tory syndrome coronavirus 2, spread worldwide (Bedford et al., 2020; Ong et al., 
2020), showing no signs of diminishing even after a year. In Japan, a state of 
emergency was declared on April 7, 2020 (Japan Society of Health Evaluation 
and Promotion [JHEP], 2020), after several people were infected and the disease 
eventually spread throughout the country. As a result, avoiding the “3 Cs”—
closed spaces, crowds, and contact—became standard, causing considerable 
change in individual lifestyles. One such common change is the web conferenc-
ing system. The increasing number of COVID-19 cases led to a rapid increase 
in non-face-to-face communication via web conferencing systems (Gates, 2020; 
Porpiglia et  al., 2020). Moreover, the use of such systems is also increasing in 
medical care (Gunasekeran et  al., 2020; Lonergan et  al., 2020; Salisbury et  al., 
2020; Vandekerckhove et al., 2020; Yagi et al., 2020).

It has become difficult to conduct academic conferences with a large number of 
people using the conventional face-to-face method because such events involve all 
3 Cs. Given that many types of medical professionals participate in medical care-
related academic conferences, the number of participants tends to be large. There 
are many instances where participation is required for gathering information and 
certification; thus, such conferences should be regularly conducted for maintain-
ing high standards of medical care and facilitating essential certifications. If par-
ticipation in academic conferences can lead to the spread of the infection, restric-
tions on medical workers’ employment can result in hospital closures, which in 
turn will lead to inadequate maintenance of the healthcare system. Therefore, 
academic conferences have been held via the Internet. Methods of holding these 
conferences vary depending on the type, and appropriate methods—such as ques-
tion and answer (Q&A) sessions—for conducting conferences during the pan-
demic period have not yet been identified. There are various problems that may 
arise when conducting online academic conferences (Angeli et al., 2003; Fulcher 
et al., 2020; Kies et al., 1997; Salomon & Feldman, 2020). Although there have 
been reports on the outcomes of several academic conferences (Antonoff et  al., 
2021; Castillo-Vilcahuaman et al., 2020; Forrest et al., 2020), no survey to date 
has investigated format preferences for academic conferences during a pandemic 
among medical professionals who have attended multiple academic conferences. 
It is not clear whether participants, including speakers, will prefer to conduct 
conferences online. Therefore, it is critical to clarify what measures are necessary 
to hold future online academic conferences effectively.

There have been studies on teaching in online environments, especially using 
Q&A sessions, which have been compared with online discussion forums (Jans-
son et al., 2021; Smith IV et al., 2020). Q&A sessions are shown to be helpful not 
only to the students asking questions, but also to their peers who review answers 
while problem-solving (Huang & Law, 2018). Q&A interaction has been found 
to be student-initiated (Smith IV et  al., 2020). Additionally, it has been shown 
that excessive instructor assistance may hinder student learning (Mazzolini & 
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Maddison, 2003, 2007). It is clear, therefore, that Q&A sessions help improve 
learning effectiveness. These effects can be achieved regardless of whether stu-
dents actively participate in Q&As (Bozkurt et al., 2020; Smith IV et al., 2020). 
There have been various reports on the effects of learning when there is a clear 
distinction between the instructor and learners. In contrast, participants in Q&A 
sessions at academic conferences are often each other’s peers; however, only a 
few Q&A sessions have been conducted in an online environment. As a result, 
few surveys have been administered to elicit participants’ opinions at online 
academic conferences. Additionally, since it is not possible to access previous 
material from face-to-face Q&A sessions, it is unclear whether the conference 
participants sought access to answers later. The extent to which this type of 
online environment will be adopted, willingness to participate, and the problems 
involved remain unknown as few surveys have been conducted in this regard.

To conduct a web conference, it is essential that a basic environment com-
prising the Internet and related devices be created. The cost of such imple-
mentation is not small. Compared with traditional face-to-face learning, online 
environments offer more convenience and flexibility for learners. The flex-
ibility is beneficial for people working full time or joining work after a career 
break due to other responsibilities, such as raising children (Barratt & Duran, 
2021). Academic conferences, however, offer more than just learning opportu-
nities. The most important aspects of a face-to-face format differ depending on 
the participants, and there is insufficient information available on the require-
ments for online conference environments due to the lack of relevant research. 
Web conferencing is still in its infancy, and various problems related to this 
have been highlighted (Angeli et al., 2003; Gates, 2020; Kies et al., 1997); how-
ever, no useful countermeasures have yet been identified. Web-based academic 
conferences may continue to be held even after the end of the COVID-19 pan-
demic. There are advantages and disadvantages to holding web-based academic 
conferences (Bottanelli et  al., 2020; Sarani et  al., 2021); thus, it is necessary 
to collect comprehensive data on web-based academic conferences to improve 
future events. In addition, medical-related academic conferences often provide 
training credits related to qualifications required for practicing medicine. Con-
sequently, people who do not conduct research in academic areas often attend 
such conferences; moreover, the background of participants in healthcare-
related academic conferences may differ from that of those in general academic 
conferences. For this purpose, we surveyed medical professionals from a vari-
ety of backgrounds and with diverse licensures, who participated in academic 
conferences, to gain information for future event planning.

In addition to determining whether holding web-based academic conferences 
is desirable in the future, this survey clarifies the environements made possible 
by such web-based conferences, such as chat communication and the protection 
of rights through recording and videotaping sessions. Furthermore, as this is a 
large-scale survey, we investigate the issue of cost burden among participants, 
which has not been explored in the case of web-based events and due to the lack 
of survey data regarding this issue.
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2  Material and methods

2.1  Questionnaire survey for medical professionals

We conducted a fact-finding survey using a web-based questionnaire about 
academic conferences on the Internet. The respondents were healthcare 
workers. Participants gave informed consent by completing a form before 
receiving the questionnaire. The survey was conducted approximately 
one year after the novel coronavirus was first reported (from the end of 
December 2020 to February 2021). The questionnaire used in this survey 
was created using Microsoft Forms, and the majority of the questions were 
choice-based to avoid variations in opinions. Additionally, a free-response 
text field was provided to collect the opinions of participants.

We contacted 73 academic societies, comprised of more than 1,000 mem-
bers registered with the University Hospital Medical Information Network, 
asking that they send out the survey request to medical workers via email, 
academic society websites, and postal mail. We also used social networking 
services (Facebook, Twitter, and Instagram) to spread information about the 
survey. Since various media were used to request response, the number of 
potential respondents contacted could not be calculated, and the response rate 
is unknown. All responses received were suitable for use. A total of 2,739 
individuals participated, and the average time to complete the survey was 
12 min and 3 s. No respondent was excluded from the analysis due to missing 
data. Table 1 presents the respondents’ information.

This survey did not require institutional review board approval because none 
of the questionnaire items involved personal information. This was not a ran-
domized controlled trial, and the Ethical Guidelines for Medical and Health 
Research Involving Human Subjects of the Japanese Government did not apply 
to this study.

2.2  Analysis

The period before March 2020 was defined as the “pre-outbreak period,” and 
the period from March 2020, when the Act on the Special Measures against new 
coronavirus variants was enacted in Japan, was defined as the “post-outbreak 
period.” Although there was a significant difference between this study and exist-
ing methods, we cannot declare that this method is optimal for all academic con-
ferences, as is the case with clinical trials. Fisher’s chi-square test was used for 
statistical analysis. To prevent statistical significance tests from omitting minority 
opinions and leading to arbitrary results, descriptive statistics were used for pre-
senting most of the results.
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3  Results

3.1  Participation and environment for web‑based academic conferences

We asked whether the participants needed to prepare their Internet environment 
to join web conferences (N = 2,394). Approximately 78% of the participants were 

Table 1  Demographic 
characteristics of the 
respondents (N = 2,739)

n (%)

Age range (years)
  20–24 10 (0.4)
  25–29 82 (3.0)
  30–34 223 (8.1)
  35–39 378 (13.8)
  40–44 471 (17.2)
  45–49 479(17.5)
  50–54 443(16.2)
  55–59 347 (12.7)
  60–64 195 (7.1)
  65–69 71 (2.6)
  ≥ 70 30 (1.1)
  None 10 (0.4)

Organization
  University hospital 436 (15.9)
  University (academic) 113 (4.1)
  Hospital (≥ 600 beds) 234 (8.5)
  Hospital (400–599 beds) 437 (16.0)
  Hospital (200–399 beds) 489 (17.9)
  Hospital (≤ 200 beds) 391 (14.3)
  Clinic 335 (12.2)
  Pharmacy 48 (1.8)
  Convalescent home 11 (0.4)
  Public organization (health center, ministry, and 

others)
24 (0.9)

  Other 221 (8.1)
Medical license

  Doctor 817 (29.8)
  Dentist 226 (8.3)
  Pharmacist 267(9.7)
  Nurse 391 (14.3)
  Clinical laboratory technician 877 (32.0)
  Radiology technician 62 (2.3)
  Nutritional therapist 30 (1.1)
  Others 69 (2.5)
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able to participate in the conference without purchasing any equipment or set-
ting up an Internet environment. Moreover, approximately 77% of the partici-
pants were able to attend the conference using their own devices (Table 2). Some 
respondents selected more than one participating device, resulting in a total of 
over 100%. There were many different combinations of responses, however, from 
those who had selected more than one participating device, 8% of respondents 
purchased the minimum necessary devices for participation, such as personal 
computers (PCs) and tablets, approximately 20% purchased peripherals such as 
earphones and microphones. Evidently, a greater number of people purchased 
new peripherals compared with those who purchased participating devices.

3.2  Preferred method of holding future academic conferences

Of all respondents, 28% preferred web conferences, 60% preferred a mix of online 
and on-site sessions, and 12% preferred on-site conferences. The answers differed 
depending on the age of the participants. The majority of participants (51%), who 
preferred web conferences, were aged 25–29 years, whereas 10% of the participants 
who preferred web conferences were aged over 70 years (Fig. 1a).

Next, we investigated the best method of Q&A (i.e., the most effective method for 
session-related discussion) for web-based sessions. The percentage of respondents 
who preferred to use the chat format was about 50% for discussion. In contrast, the 
percentage of respondents who preferred the voice dialogue format was 36%, which 
was much lower than those who preferred the chat format (Fig. 1b). Therefore, the 
majority of participants answered that the chat format was the most appropriate for 
the current Q&A method compared with face-to-face discussion and would be suit-
able for future use (Fig. 1c). Overall, 72% of the respondents preferred the chat for-
mat, and 19% were undecided about a preferred method.

Table 2  Participation method 
and environment for web 
conferences

Device purchased to participate
  Did not buy 1878 (78.4)
  Mobile phone 29 (1.2)
  Tablet 51 (2.1)
  Personal computer 118 (4.9)
  Web camera 106 (4.4)
  Microphone 91 (3.8)
  Earphones (headphones) 281 (11.7)
  Maintenance of home Internet environment 79 (3.3)
  Other 16 (0.7)

Device for participation
  Office PC* 768 (32.1)
  Own PC 1852 (77.4)
  Tablet 388 (16.2)
  Mobile phone 482 (20.1)
  Other 9 (3.8)
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3.3  Participation problems during academic conferences

In total, approximately 25% of the participants reported that they would have 
been unable to participate if the conference had not been held online (Fig. 2a). 
We investigated attendance rates for general sessions and changes in general 
abstract attendance before and after the COVID-19 outbreak from the same 
respondents. Before the outbreak, 91% of the participants attended general 
sessions. However, this decreased to about 50% post-outbreak. The percent-
age of those who did not attend the general sessions increased significantly 
from 8% before COVID-19 to 40.6% for online sessions and 29.5% for on-site 
sessions after the COVID-19 outbreak. In addition, the percentage of scien-
tific conferences that did not have a general abstract session was increased 
fivefold for online conferences and 15-fold for on-site conferences compared 
to before COVID-19 pandemic (Fig. 2b). Compared to on-site scientific con-
ferences, only about 9.2% of respondents increased their participation in ses-
sions they did not plan to attend and about 15% completely stopped attending 
except for scheduled sessions (Fig.  2c). The median time to attend the con-
ference also decreased by half, from 6 to 3  h before and after the outbreak, 
respectively (Fig. 2d).

Fig. 1  Desired method of holding academic conferences in the future. a Preferred method of holding 
future academic conferences. Participants who preferred to hold conferences online are shown in black, 
on-site are shown in gray, and a hybrid of the two methods are shown in white. b Ease of asking ques-
tions in the online Q&A session: Usability of Q&A in online conferences in an interactive or chat format 
compared with Q&A held on-site before the COVID-19 pandemic. c Desired Q&A method in the future
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3.4  Problems when presenting at a scientific conference

In web conferences, 27% of the presenters chose not to disclose new data (Fig. 3a). 
The proportion of participants who did not present new data differed depending on 
the presentation format, with the symposium being the format in which participants 
engaged most frequently (40%). In addition, for web conferences, 3% of the partici-
pants reported audio recording or filming the presentations, even when such record-
ing was not allowed. This figure was six times higher than that of those who recorded 
or filmed the presentations during face-to-face conferences. In instances when record-
ing was allowed, twice as many people recorded sessions online (Fig. 3b).

3.5  Characteristics of participants attending conferences

Of the total participants, 93.8% attended scientific conferences to obtain the lat-
est information, and 77.3% attended to obtain certification credits. However, 36% 
of the participants, who attended conferences to socialize with professionals from 
other facilities, reported that academic conferences play a role beyond self-study. 
In addition, 12.8% of the participants intended to travel. Although participants were 
allowed to select multiple options, at least one in three attended academic confer-
ences for purposes other than studying, such as obtaining the latest information or 

Fig. 2  Changes among conference participants before and after COVID-19. a Proportion of respond-
ents who could only participate in on-site events. b Changes in the audience for regular presentations. 
c Increase or decrease in time for sessions attended (Participation in sessions that were not scheduled in 
advance). d Duration of participation in conferences
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earning certification credits (Fig. 4a). In addition, 52% and 77% of the participants 
who did or did not present their study at a conference, respectively, had to bear at 
least some travel and accommodation expenses. The percentage of respondents 
who used research funds to pay for travel and accommodation expenses was low 
in both cases, that is, 6.4% if they had a presentation and 5.1% if they did not. This 
may be related to the fact that most respondents were medical professionals and few 
were researchers. The percentage of respondents whose organizations paid for all 
expenses was 41.8% if the respondent presented and 18.3% if they did not, which 
was less than the majority in both cases (Fig. 4b).

4  Discussion

In this study, we identified problems that need to be addressed for improving the 
implementation of web-based academic conferences in Japan. This study was the 
largest survey conducted in Japan to assess the impact of COVID-19 on academic 
conferences. We comprehensively collected the opinions of medical profession-
als, achieving a total response time exceeding 500 h. Respondents of this study 
belonged to a wide range of institutions, ages, and occupations. The generous 

Fig. 3  Problems that occur when presenting at a scientific conference. a Proportion of respondents who 
did not present new data because the academic conferences were held online. b Proportion of respond-
ents who recorded the sessions

10379Education and Information Technologies (2022) 27:10371–10386



1 3

collaboration of academic societies across many disciplines facilitated our obtain-
ing information from respondents with a wide variety of backgrounds in response 
to our requests. Institution types ranged from university hospitals to clinics and 
businesses, and the demographics of the respondents, such as age group and 
occupation, were diverse. The main age groups and occupations of the partici-
pants also differed depending on the type of academic conference. Therefore, fur-
ther analysis of the data obtained from this survey for each background factor 
may be useful as a reference point in determining the optimal reporting for each 
academic conference. Furthermore, a participation device and an Internet envi-
ronment were required to participate. As 78% of the participants did not need to 
pay “out of pocket” to participate, and 97% of the participants had an Internet 
environment (Table 2), it can be inferred that the necessary equipment to partici-
pate in a web-based academic conference was already in place.

We found that some medical professionals preferred future academic confer-
ences that would combine web and face-to-face meetings, whereas younger indi-
viduals preferred online conferences. This is similar to data shown by the Min-
istry of Internal Affairs and Communications’ “Survey of Telecommunications 

Fig. 4  Participation characteristics of conference attendees. a Purpose of respondents attending a sci-
entific conference (multiple choices allowed). b Expense burdens of participants attending an academic 
conference
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Usage Trends,” which reported that smartphone usage differed by age, indicating 
a possible relationship between age and preference for digital devices and applica-
tions. Additionally, most respondents from our survey participated using either an 
office PC, their own PC, a tablet, or a cell phone, although the percentage of use 
varied by age (data not provided). Currently, only a few participants used tablets 
and cell phones. Although the organizers of online academic conferences mainly 
target PC users, as the number of users of these devices increase in the future, 
further research on this subject may be necessary. However, whether this differ-
ence is dependent on affinity for digital devices or on age requires further study as 
the current, younger generation ages. The web facilitates on-demand delivery of 
content. The chat format was preferred for the Q&A sessions (Fig. 2c), although 
the request ratio for receiving answers in real time or at a later date was the same. 
The number of respondents who found the voice dialogue format for Q&A ses-
sions inconvenient was approximately 10% higher than those who found the chat 
format inconvenient. The results of this study suggest that voice interaction is 
not always necessary, although the decision on when to respond to real-time chat 
needs to be made in consultation with the speaker and management. However, by 
holding Q&A sessions via chat, people who were previously unable to participate 
now may do so, which may contribute to increasing both the number of questions 
from new perspectives and useful opinions for the presenter’s future research. As 
it is not necessary to allot additional time for Q&A sessions, this above recom-
mendation can contribute to the smooth operation of the conference. In addition 
to controlling infection rates by preventing overcrowding, web conferences allow 
people to participate from anywhere, reducing travel time and cost, especially 
for those living in rural areas. For several participants, it enabled participation in 
new groups, such as those in locations with poor access to such venues and those 
who cannot leave home for long periods (e.g., those raising children).

Approximately 75% of web conference participants reported they could not 
participate in on-site conferences. These results indicate that web conferences can 
increase the number of medical professional attendees who previously were hin-
dered from participating. Nevertheless, web conference attendance has inherent 
problems. The number of people who attended general presentations and poster 
sessions decreased by 51% in web-based conferences post-outbreak than before the 
COVID-19 outbreak (Fig. 2b). A decrease was observed in the ratio of participants 
who attended a conference for a session other than the one they had intended to 
attend (Fig.  2c) and in the amount of time spent attending academic conferences 
(Fig. 2d). Thus, while web conferences do not exclude anyone from main lectures, 
attention to posters and other media by those normally excluded from on-site confer-
ences declined. This is an important issue that needs to be addressed when discuss-
ing the future of web-based academic conferences. However, as the number of peo-
ple who viewed general and poster presentations in face-to-face meetings has also 
decreased since the COVID-19 outbreak (Fig.  2b), further investigation is needed 
to determine whether this trend is a feature of all web-based meetings or whether it 
was specific to those during the COVID-19 outbreak. It is important to tackle these 
problems comprehensively and maintain the quality of academic conferences even 
in the online environment. If online academic conference quality can be maintained, 
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the number of participants—for whom face-to-face participation is difficult—may 
increase, giving medical professionals more self-study opportunities. Thus, the 
overall quality of medical care may improve because a greater number of medical 
professionals may deepen their knowledge by attending more conferences. In fact, 
because many individuals have given up on their future careers due to family-related 
factors (Jolly et al., 2014), web conferences could help recover competent medical 
personnel.

Some researchers reported not presenting data at web conferences. This may be 
because of anxiety that disclosing data to an unspecified number of people on the 
web may lead to stolen data or undermine the novelty of individual research. Moreo-
ver, it is easy to record web-based events. In particular, for symposiums, 40% of the 
respondents did not present their data (Fig. 3a). This may be due to the six times 
more frequent filming and recording during web-based events compared with face-
to-face events (Fig.  3b). However, it would be meaningless if presenters decided 
rarely or never to disclose their data at online academic conferences because of the 
risk of data leakage. Participants primarily attend conferences to gather the latest 
information and approaches from other institutions, which are more challenging to 
access otherwise. A web conference with a large audience and excellent informa-
tion dissemination capabilities may be suitable for circulating information that has 
already been published (Forrest et al., 2020). However, we need to find appropriate 
ways to protect unpublished data. The number of people recording and filming the 
conference when it was permitted increased to approximately twice as many online 
compared with on-site. This indicates that the state of being online without the oth-
ers’ physical presence encouraged participants to record and film. It also became 
clear that recording and filming were occurring even when prohibited. It is impos-
sible, however, to check whether the ban on recording and filming is as strictly 
enforced online as it is on-site. Therefore, it is necessary to determine which types 
of data were withheld by data researchers who refrained from disclosing new data in 
their presentations and to find effective methods that allow safe data disclosure for 
both online and on-site presentations.

Participants reported attending conferences to obtain certification credits, and a 
majority attended at their own expense. Maintaining these certifications is often a 
professional necessity. Thus, academic conference participation may lead to finan-
cial burden. It is believed that researchers are required to pay for their own partici-
pation in academic conferences (Sarabipour et al., 2021); this study has shown that 
the same is also the case for medical professionals. Changing this system immedi-
ately is difficult but warranted. Furthermore, the fact that travel and participation 
costs are often paid out-of-pocket in Japan may influence web conference demand. 
Online academic conferences, which significantly reduce the cost burden on partici-
pants and organizers (Bottanelli et al., 2020; Sarani et al., 2021) may be a valuable 
way to reduce the economic uncertainty related to the cost of attending academic 
conferences. As the respondents of this survey were medical professionals, the per-
centage of those who used research funds to pay for their expenses was only 5%. 
This percentage may change for academic conferences on subjects other than medi-
cine where the majority of participants are researchers. To address these financial 
problems, further research is needed to determine whether participation in academic 
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conferences is for self-study purposes or required by an organization as continuing 
education is considered essential for medical professionals. In addition, nearly half 
of the participants attended the conference for the purpose of communicating with 
peers from other institutions (Fig. 4a), which is different from the intention of teach-
ing and learning in an online environment. As the number of web-based academic 
conferences is likely to increase in the future, it may be necessary to consider the 
perspective of person-to-person communication in the process of determining the 
ideal web-based academic conference. Nearly two years have passed since online 
academic conferences became mainstream. In open-ended responses to this survey, 
some participants highlighted that personnel exchange has become more difficult 
owing to the decrease in exchange between facilities. The long-term effects of not 
holding local academic conferences are unknown. It may be necessary to conduct 
further research on personnel exchange, which is one of the purposes that academic 
conferences serve, apart from studying. Research needs to be conducted over time to 
determine the various issues that may arise because of the change in the design of 
academic conferences to web-based conferences.

This study clarified medical professionals’ preferences for conducting future aca-
demic conferences. In addition, we determined which Q&A method would be useful 
for discussion. Results showed that web-based academic conferences may not pro-
tect researchers presenting unpublished data or promote attendance at presentations 
other than those for important discoveries.

In the future, it is necessary to improve the quality of web-based academic con-
ferences by developing measures to address these problems. It also became apparent 
that financial burden might be imposed on individuals regardless of the COVID-19 
pandemic. In addition, the results of our study can be used as a basis to examine 
how future academic conferences—both online and offline—can be conducted after 
the COVID-19 pandemic.

4.1  Study strengths and limitations

Although there are available reports on the status of specific academic conferences 
under COVID-19, a key strength of this study is its large sample size and the repre-
sentativeness of the collected data for diverse academic societies, occupations, and 
regions. This survey was also conducted without funding from any particular organi-
zation, which reduces potential biases. Although the survey data were collected from 
73 Japanese medical societies and the number of respondents was approximately 
2,400 (approximately 0.1% of the total 3 million healthcare professionals), the num-
ber of healthcare professionals who attend academic conferences is much smaller 
than this. Therefore, the actual response rate is unknown; thus, we should be cau-
tious before generalizing the study results to all Japanese healthcare professionals.

In addition, as the evolution of the pandemic was not predictable, it was difficult 
to collect data on the situation before the outbreak in advance. Therefore, the com-
parative data before and after the outbreak were collected after the pandemic, raising 
the possibility of it being biased.

10383Education and Information Technologies (2022) 27:10371–10386



1 3

Nonetheless, this study was conducted among medical professionals in Japan. 
Since conference environments vary by country, findings may not generalize effec-
tively to other locations. Further studies should explore if these findings are appli-
cable to web-based meetings under all conditions or are specific to the COVID-19 
outbreak.
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