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Abstract: The COVID-19 pandemic caused many scientific conferences to move online, posing a great
challenge for scientific communication. This change offers potential advantages and disadvantages
for inclusion, diversity, and scientific advancement. Here, we analyse participants’ experiences of the
Why Study Mammographic Density? Conference to explore some of these issues and identify key points
of contention between different stakeholders. We found that while increasing participant diversity
is facilitated by online conferencing, if the participants cannot interact informally with each other,
there is value which is lost. In returning to in-person conferences, it will be important not to “shut
the door” on those whose participation was enabled by the online format.

Keywords: COVID-19; conference; online; networking; diversity; scientific advancement

1. Introduction

The COVID-19 pandemic is changing the nature of scientific meetings. In 2020, many
scientific organisations moved from in-person meetings to online conference platforms as
their members were unable to travel internationally or gather in large groups. The sharing
of research through scientific meetings is widely acknowledged to have a significant role
in the research process [1], and as the vast majority of in-person meetings were cancelled,
virtual conferencing technologies came to the forefront out of necessity. This has been a
great challenge for the scientific community, and one which presents potential advantages
and disadvantages. On one hand, online conferencing removes barriers and facilitates
increased participation by groups unable to attend in-person meetings. On the other hand,
a major limitation of online conferencing is the ability to re-create an authentic environment
for scientists to interact and develop new ideas and collaborations.

An online conference enables participation from researchers and community members
who in the past did not have the opportunity to attend in-person. Inclusion of participants
from diverse cultural and experiential backgrounds at scientific conferences can foster a
better scientific environment and lead to improved research outcomes [2,3]. Indeed, there
is a growing call for inclusion of a wider variety of stakeholders in the research process
with consumer groups taking active roles in directing the research agenda, particularly
in health and medical research fields. How this sits alongside the need for scientific
conferences to be places where experts can meet and freely share ideas to advance their
research is unclear. There is an unexplored tension in the nature of scientific conferences,
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as conferences constitute a meeting place that facilitates both communication between
scientists and communication between scientists and other non-expert stakeholders.

Clearly, the forced move from in-person to virtual meetings has been a major challenge
for the scientific community, but it is one that brings with it opportunities to shape how
science is communicated in the future. Here, we use the Why Study Mammographic Density?
Conference as a case study of a scientific meeting that was moved to an online platform
in 2020. We explore some of the issues identified, both positive and negative, when this
traditionally in-person meeting moved to an online platform and identify key points of
contention between different stakeholders. By sharing, we aim to encourage others to
investigate stakeholders’ goals and perceptions as we move forward with conferencing
models that have been shaped by the unique situation caused by the COVID-19 pandemic.
We also highlight potential for further exploration of the role that scientific conferences
play in the communication of science as sites of dialogue between experts and non-experts.

2. Scientific Conferences

Although scientific conferences are considered an essential aspect of the scientific
enterprise and almost all scientists are expected to attend conferences as part of their work,
they have attracted little scholarly attention. In addition, there is limited examination of
the communication that occurs at conferences and the role this communication plays in
scientific advancement and dissemination of scientific knowledge. Scientific conferences
enable the creation and sharing of scientific knowledge between experts, they provide
opportunities to include non-expert stakeholders in the shaping of the research agenda, and
they can also provide educational opportunities for members of the community who hold
a stake in taxpayer and donor-funded research. Thus, scientific conferences can provide
critical links between scientists, and between scientists and stakeholders, that improve
science in many tangible ways.

From a “sociology of scientific knowledge” perspective, scientific conferences can
play a part in the interpretation of research outcomes, achieving consensus, and relating
the findings to broader interests [4]. In their study of the impact of “back-channel” tech-
nology on scientific conferences, Jacobs and McFarlane [4] conceptualised conferences by
drawing on both sociology of scientific knowledge as well as socio-cultural theories of
learning. They articulated eight aspects of scientific conferences that are critical in the
creation and sharing of scientific knowledge, including the formal presentation of recent
findings, (scientific) community evaluation of these findings, informal contributions from
participants, and discussion and settling disagreements over these findings. Importantly,
Jacobs and MacFarlane included “ensuring that, as a whole, research and/or professional
practice progresses both substantively and methodologically” [4] (p. 319) as a key func-
tion of scientific conferences. Meetings enable a research field to move forward through
a combination of formal presentations and informal discussions that enrich individual
and group knowledge. The social networking function of scientific conferences is also a
critical aspect of building collaborative relationships and trust between experts [5]. These
purposes of scientific conferences are based upon pre-pandemic models that are still highly
relevant today.

3. Public Participation in Scientific Conferences

Involving community members in research processes, such as setting research agen-
das, asking research questions, and communicating scientific research, is considered a
significant aspect of a growing movement to make science more open and democratic,
ultimately improving public trust in science [6,7]. This “participatory turn”, as Jasanoff
(2003) described it, sees the public as having an active role in research governance. This
involves “upstream engagement” or community engagement before significant research
and development has taken place and while public attitudes and representations of an
issue are still being formed. As a large amount of health and medical research is funded
through competitively awarded taxpayer-funded grants, there is an expectation that the
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research will benefit the public who paid for it. This is even more relevant for research
funded by donations from the public. However, the positive outcomes of research for a
community can take many years to achieve, and in the meantime, communities can become
disenfranchised through hearing mixed information from different sources. Opening up
scientific conferences to interested community members may give non-experts a chance
to hear the science first-hand and view the scientific process; however, the impact on the
scientific knowledge exchange functions of scientific conferences has not been explored.

Public participation in science and technology has the capacity to influence knowledge
generation and increase research impact and reach. Including “end-users” or “consumers”
(a term used more commonly in health science) and other non-expert stakeholders is
now widely acknowledged as important for successful research translation, especially in
health and medical research fields [8]. Where scientists can become focused on a research
question or a failed experiment, consumers can provide necessary optimism and focus on
community and patient outcomes and help to shape the research agenda [9]. Consumers can
also increase dissemination of research findings in the broader community [10]. However,
the interaction must occur in a meaningful way. Without direct engagement with experts,
community-centred conferences and forums rarely produce actionable research or policy
outcomes [11]. Therefore, non-expert community members rely on alliances with scientists
who are willing to facilitate their involvement in the research process [12]. Scientific
conferences offer a place where non-expert community members can be integrated with
experts and make a real contribution to scientific endeavour; however, whether this occurs
is yet to be determined.

4. COVID-19 and Scientific Conferences

The declaration of the pandemic by the World Health Organization in March 2020
came with growing COVID-19 case numbers around the world. Travel between and within
countries became increasingly restricted, and in-person meetings were not possible. Many
scientific meetings were cancelled outright; however, other conference organising commit-
tees chose to move their meetings to an online format rather than cancel altogether. Initially,
conference organisers were largely unprepared for the move to online meetings [13], the
technology was poorly implemented, and attendees and speakers lacked the necessary
skills to optimally use the online format [14]. However, with this challenge also came
new opportunities as the technology improved and so did the users’ skills and confidence.
Attendance was also facilitated for various groups who might otherwise be excluded from
attending in-person meetings, such as early career researchers, researchers from developing
countries, hospitalised patients, parents with small children, and people with chronic
illness. The conferences were cheaper to run, CO2 emissions were reduced due to less
long-distance air travel, and the general health and well-being of participants was increased
with less jet lag and exposure to respiratory infections [15].

The move to online conferencing may also have provided a new opportunity to
explore the role of conferences in the scientific endeavour. The traditional in-person mode
of conferencing, which is considered an essential activity in scientific communities, has
been disrupted, enabling a deeper analysis of its purpose. For example, many scientists use
conferences as holiday time to travel, and moving online removes this respite [16], which
could have longer-term consequences on scientific productivity and creativity. In addition,
online technology was adopted to enable the conference to proceed; it was not chosen as
the desirable platform because of benefits such as increased diversity of participants or
reduced CO2 emissions. Additionally, it was not optimised for all types of interaction that
occur at scientific conferences but was merely an attempt to mimic the interactions that
conference organisers perceived to be the most important. The absence of these other types
of interactions enables reflection on their importance, and hence analysis of the move to
online conferencing can provide a better understanding of the benefits and limitations of
formal and informal scientific interactions of both in-person and online conferences.
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Virtual conferences have been described as successful when they are well-attended,
the scientific program is of high quality, and there is some interaction among the re-
searchers [17]. Differences in attendance patterns have also been reported for virtual
conferences, which can attract attendees from a broader range of countries in comparison
to in-person conferences [13]. However, published analyses of online conferences are brief
and use shallow measures such as Likert scales to gauge responding participants’ opinions,
often resulting in a low response rate, and they are therefore vulnerable to bias [18]. There
appears to be inherent differences between online and physical mediums, and online con-
ferences are reported to limit engagement and networking [1,16]. Virtual meetings may not
focus on issues that require a high degree of trust, are controversial, or call for long-term
process transformation [19,20]. Currently, it is unclear whether these limitations are due to
poor technology implementation or inherent differences in the ability of people to interact
online versus in-person [1,14,21]. We are yet to fully explore the impact of the change from
in-person to online conferences, the value of formal versus informal interactions that occur
at conferences, and what constitutes “successful” online communication.

5. The Why Study Mammographic Density? Conference

The Why Study Mammographic Density? Conference is a 2-day scientific meeting that
has been held biennially since 2010. The conference fills a niche interest in mammographic
density research, which is both a risk factor for breast cancer and masks cancer on a mam-
mogram [22–24]. Within this specialist area, the conference is highly multidisciplinary;
scientists interested in mammographic density are from the fields of biology, epidemiology,
genetics, clinical medicine, and public health. Mammographic density is also a subject of
intense community interest, and there are existing tensions between community members,
scientists, and policy makers [25,26]. A number of consumer groups have formed interna-
tionally to lobby for policy changes, and therefore the conference attracts much interest
from participants with a diversity of experiences and backgrounds. The sixth meeting of
the Why Study Mammographic Density? Conference was scheduled to be held in Melbourne,
Australia, in October 2020. However, with growing COVID-19 case numbers and increasing
travel restrictions, it became clear that the conference was either to be cancelled or moved
to an online platform. In May 2020, the Organising Committee (including J.S., K.L.B, J.L.H.,
and W.V.I.) made the decision to conduct the conference as a series of webinars.

The conference organisers reasoned that although an online form of the conference
would be lacking in personal interactions, the webinar format offered a number of ad-
vantages that could be leveraged to increase overall conference attendance and maintain
momentum:

• As invited speakers did not need to leave their homes to present at the conference there
would be no travel costs incurred, providing greater flexibility in inviting international
speakers;

• Without costs associated with invited speaker travel, as well as no cost of venue hire
or catering, the webinars could be offered for free;

• The cost of participants attending the conference was further reduced as there was no
need to travel or pay accommodation fees;

• The lack of financial investment to attend the conference could make the conference
more appealing to community members and clinicians interested in learning about
mammographic density research directly from the experts;

• By removing cost and travel barriers, the conference might attract a larger international
audience.

Therefore, the COVID-19 travel restrictions had the potential to lead to a positive
impact on community participation in the Why Study Mammographic Density? Conference.

With the goal of engaging with a wider international audience consisting of scientists,
clinicians, and community members, the Organising Committee adjusted the content of the
conference accordingly. The 2-day conference was altered to run with 2.5 h sessions each day
over 4 days. This would enable on-screen breaks for participants to increase engagement
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and avoid “Zoom fatigue” [27]. The topics of the webinars were similar to the topics
of previous meetings and included biology, measurement and screening, epidemiology
and genetics, as well as an additional topic of public health policy and community. An
international panel of speakers was organised, and the timing of the webinar sessions was
adjusted to cater for international participants. Representatives from consumer groups
were also included as invited speakers. All speakers were advised that the audience would
be diverse and so they should avoid the use of jargon in their presentations where possible.

The ability to advertise the online conference to the international community was
enabled by the InforMD alliance, a group of Australian breast cancer researchers fostering
connections among scientists, clinicians, policy makers, and the community [28]. InforMD
has a website and social media platforms that were able to reach out to the community
and share information about the conference. A passionate core of community members
interested in mammographic density internationally were supportive of the online format
and helped to amplify the advertising on social media. The webinars were run using a
Zoom video conferencing subscription through the Sir Peter MacCallum Department of
Oncology, University of Melbourne. Speakers were invited to arrive 20 min prior to the
session commencement to troubleshoot any potential problems and were sent detailed
instructions on how to use Zoom and the share screen function 2 weeks prior to the
meeting. The Chair opened each webinar session with a consistent and short introduction to
mammographic density aimed at providing some background information for community
members. Questions were encouraged from the attendees through the “Chat” and “Raise
hand” functions, which have been successfully used in institute-run Zoom seminars.

The webinars commenced on the 12 October 2020 and were held over four consecutive
days. Overall, 237 people expressed an interest in the conference and 152 registered for
the webinars. Attendance over the course of the meeting was 111 people (73% of those
registered). This was an increase of over 60% from the previous in-person conference held
in Melbourne, Australia, in 2018. The composition of the participants was 59% academics,
10% public health/government/charity, 11% community, and 20% private industry. The
involvement of diverse cultural backgrounds and community voices was a highlight of
the conference. Presenters at the conference were from 11 different countries (Australia,
USA, Sweden, New Zealand, South Korea, Denmark, United Kingdom, Sri Lanka, Ireland,
China, Canada), and participants were from 16 countries, more than double what was
previously achieved. Overall, the webinar series attracted speakers and participants from
eight countries that had never before participated in the conference.

6. Aims and Research Questions

Conducting the Why Study Mammographic Density? Conference as a webinar series
led to the increased participation, inclusion, and diversity of both presenters and audience.
With the intense community interest in mammographic density research and the willingness
of the conference organisers to embrace new opportunities for increasing participant
diversity, this conference provided an excellent opportunity to delve into how online
conferencing is shaping science communication.

The aim of this research was to use the Why Study Mammographic Density? Conference
to explore how the move from in-person to online conferencing affected science communi-
cation between all stakeholders in research. The following questions were addressed:

(1) What were the Why Study Mammographic Density? Conference participants’ percep-
tions of the online conference?

(2) Given that online conferences allow more diverse participation, what were the Why
Study Mammographic Density? Conference participants’ perceptions of increasing
audience diversity?

This research was conducted so as to help the organisers of scientific meetings expand
their ideas of success to include broader science communication principles and improve
their evaluation processes. In addition, this research draws attention to the role that
scientific conferences play in the broader science communication landscape. This research
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also highlights the opportunities that conferences provide for participatory engagement
between stakeholders in the fundamental aspects of science that occur at conferences, given
that scientific meetings are moving towards including more diverse participants.

7. Methods

The research was approved by the University of Western Australia Human Research
Ethics Committee. One-on-one semi-structured interviews were conducted (by H.J.B.)
using Zoom with three conference attendees purposefully selected from different stake-
holder groups—a consumer representative, a keynote academic speaker, and a healthcare
professional—to inform the development of survey questions to capture feedback regarding
the participant’s experience of the 2020 Why Study Mammographic Density? Conference. The
healthcare professional and consumer representative were selected for interview based
on their high level of engagement with the conference on social media. The academic
speaker was selected as they had not attended the conference before, had not collaborated
with any of the study authors, and could provide an objective, independent view. The
interviews were transcribed but not subjected to thematic analysis. However, excerpts from
the interviews have been included in the presentation of the results as exemplars because
the interviewees gave much longer explanations than the survey respondents.

The interview script and the survey questions can be found in Supplementary Ma-
terials (Tables S1 and S2, respectively). All participants of the conference were invited to
complete the resulting survey via email and survey responses, which were anonymous.
The survey was hosted by Qualtrics and included basic demographic information as well
as agreement, short-answer, and open-answer questions. The survey took approximately
10–15 min to complete. Open-answer questions were coded using a conventional content
analysis approach [29] and analysed thematically using NVivo. Descriptive statistics were
used to describe the study results using Excel.

8. Results and Discussion
8.1. Survey Respondents

Twenty-seven conference attendees responded to the survey, which was a response
rate of 24%. Half (50%) of the survey respondents indicated they were researchers, with
those remaining indicating that they were from a private industry, were clinicians, were
community members, or had attended in a capacity other than those listed as shown in
Figure 1. This distribution of respondents was similar to the conference attendees. Almost
one-quarter (24%) of the survey respondents presented at the conference, and a similar
number (23%) had attended a Why Study Mammographic Density? Conference previously,
meaning that they would have attended an earlier conference in person. Of those who had
attended a previous meeting, only two responded positively that the audience was more
diverse than in previous years, with more members of the public, more policy makers, and
more international speakers as observed differences. Three participants responded that
it was not possible or not easy to have an appreciation of the audiences for the webinars.
Nineteen (70%) of the survey respondents indicated that the Why Study Mammographic
Density? Conference was not the first online conference that they had attended.

8.2. Perceptions of Online Conferences

Within the survey, respondents were asked to indicate whether they agreed or dis-
agreed with four statements about whether online conferences were better than in-person
conferences. Overall, there was strong agreement among the survey respondents that
online conferences are better for enabling attendance from a diversity of participants, with
72% either agreeing or strongly agreeing (see Figure 2). However, there was only 32%
agreement (either agree or strongly agree) with the statements that online conferences
are better for the community and online conferences are better for “me”. There was 52%
disagreement with the latter statement (either disagree or strongly disagree), indicating
that the survey respondents had a preference for in-person conferences. The respondents



Challenges 2022, 13, 7 7 of 13

agreed the least with the statement that “online conferences are better for scientific ad-
vancement” (12% agreed or strongly agreed), although there was less disagreement on this
statement (40% disagreed or strongly disagreed) than “online conferences are better for
me”. This suggests that although respondents feel more certain that they prefer in-person
conferences, they also feel that in-person conferences have aspects that are important for
scientific advancement that cannot be (or in this case were not) replicated within the online
conference experience, which we discuss further below.

Challenges 2022, 13, 7  7  of  14 
 

 

Figure 1. Capacity in which the survey respondents attended the Why Study Mammographic Den‐

sity Conference. 

8.2. Perceptions of Online Conferences 

Within the survey, respondents were asked to indicate whether they agreed or disa‐

greed with four statements about whether online conferences were better than in‐person 

conferences. Overall,  there was  strong  agreement  among  the  survey  respondents  that 

online conferences are better for enabling attendance from a diversity of participants, with 

72% either agreeing or strongly agreeing  (see Figure 2). However,  there was only 32% 

agreement (either agree or strongly agree) with the statements that online conferences are 

better for the community and online conferences are better for “me”. There was 52% dis‐

agreement with the latter statement (either disagree or strongly disagree), indicating that 

the  survey  respondents  had  a  preference  for  in‐person  conferences.  The  respondents 

agreed the least with the statement that “online conferences are better for scientific ad‐

vancement” (12% agreed or strongly agreed), although there was  less disagreement on 

this statement (40% disagreed or strongly disagreed) than “online conferences are better 

for me”. This suggests that although respondents feel more certain that they prefer  in‐

person conferences,  they also  feel  that  in‐person conferences have aspects  that are  im‐

portant  for  scientific advancement  that  cannot be  (or  in  this  case were not)  replicated 

within the online conference experience, which we discuss further below. 

Researcher 50%

Private Industry 17%

Clinician 17%

Other 8%

Community 

Member 8%

Figure 1. Capacity in which the survey respondents attended the Why Study Mammographic Density
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8.3. Benefits and Downsides to Online Conferences

Within the survey, respondents were invited to give longer answers to questions
about online conferences. Content analysis from these responses revealed that lower costs
was the benefit most frequently mentioned, followed by enabling a broader audience
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to attend, ease of attendance, time efficiency, and that the online environment may be
more accommodating to some people (see Table 1). Costs mentioned included travel costs,
scheduling issues, and ticket prices. Audience diversity was described in terms of both
roles within the breast density field and attendance from people of different backgrounds
and viewpoints as well as conference participant locations. Downsides most frequently
mentioned included the loss of networking, loss of informal interaction, poorer discussions,
and less idea exchange, time zone scheduling issues, and less community feeling (see
Table 2). Survey respondents commented that they missed the corridor conversations
and “one on one conversations” and “personal interactions beside the official program.”
Respondents also felt there was a “lack of secondary activities such as visiting nearly[sic]
laboratories”. One of the interviewees explained further: “[I miss] that ability to be able to
network and say, Hi, my name is such and such, this is what I do. Do you mind if I contact
you in the future . . . [with online] I would feel a bit cheekier, a bit more reserved about just
dropping someone and email saying oh you know, I saw your presentation . . . I would be
a little bit more hesitant had I not physically introduced myself to them”.

Table 1. Benefits to online conferences.

Code Count of Responses within the Code Examples of Responses within the Code

Lower costs to
me 16

“webinars are economical and time-efficient”
“Costs of attendance can be prohibitive for people.”

“It saves the travel costs and time.”

Broader
participation 12

“it would be very difficult for everyone around the world to attend the conference in
person.”

“there is no question that that provide an opportunity for broader participation and
involvement.”

“the online conference clearly allowed increased participation from overseas experts
which was great”

Easy to attend 9
“In person conferences can be impossible to reach”

“Online conferences are easy to attend, do not need to travel”
“Ease of attendance and no cost are an advantage”

Accommodating 5
“I can multitask while attending the conference.”

“Back to back talks at in person conferences only suit people with specific learning or
listening styles. It is beneficial to be able to either listen on demand or remotely drop in or

take focus breaks.”
“Some people might feel more comfortable interacting in that online environment”

Time efficient 5
“no travel, shorter days than if at an in person conference”

“take less time out,”
“I was able to fit it into my busy schedule”

Table 2. Downsides to online conferences.

Code Count of Responses within the Code Examples of Responses within the Code

Loss of
networking 15

“In webinars, there is limited chance to meet new people.”
“Missed networking opportunities and one on one conversations”

“not very good for discussion, networking, collaboration, etc.”

Loss of informal
interaction 14

“the informal conversations and interactions are hugely valuable for learning
opportunities; discussion of research ideas and for developing collaborations”

“you lose the important corridor and meal break interactions and the industry support”
“lack of secondary activities such as visiting nearly[sic] laboratories”

Lack of audience
observation 14

“We were unable to see the audience on the webinar”
“ . . . you tend not to know who is in the audience, whether you are a speaker or a

participant.”
“ . . . we do not even know who else is present. That may change over time..?”

Worse discussion 6
“The disadvantage is you can also get a lot of useless chit chat or rubbish.”

“less real human contact and discussion”
“Fewer opportunities to connect with peers for informal discussions.”

Time zone
scheduling 5

“time difference meaning some talks were in the middle of the night”
“I did have to miss some talks due them been very late in the evening in my time zone.”

“Time issue, if you live on the other side of the world.”

Most survey respondents who wrote about online modes of conferencing mentioned
both positives and negatives. This, in combination with the perceptions described in
7.2 above, suggests that there is a trade-off that the respondents framed as one that is
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positive for scientific communication and ease of access but negative for scientific advance-
ment. Respondents saw the most common reasons given for a negative opinion of online
conferences—loss of networking, loss of informal interactions, and loss of discussion—as
vital to scientific advancement. Many survey respondents—possibly due to the framing of
the questions—framed online conferencing’s problems as inherent to the medium but also
hindered by a lack of skills or organisational issues in addition to inherent technological
issues [14,18], leading to suggested technological–organisational solutions such as a hybrid
online and in-person model. A combination of both medium and personal skills was
reflected upon in a comment from one of the interviewees: “it’s quite a long time to type it
vs. speaking it. Additionally, . . . a lot can get lost in translation . . . you’re so quick to type
it you get really bad typos and then you know, well a wrongly spelled word could have a
completely different meaning to a correctly spelled word.” This interviewee also spoke of
their learning curve with online conferences since the Why Study Mammographic Density?
Conference was one of the first online conference they attended: “ . . . that was probably
one of the first ones that I did do online, whereas since then, I’ve done two or three more.
Additionally, I’ve actually realised that, wow, I can pause it and take a crisp screenshot . . .
so it’s been a real learning curve for me as a delegate as well.”

8.4. Participant Diversity and Online Conferences

As mentioned above, respondents agreed that online conferences enable a greater
diversity of participants, both in terms of geographical location and roles within the breast
density field, although it is the latter that is of most interest here. Respondents were asked to
expound upon what they felt were the benefits (see Table 3) and challenges (see Table 4) of
more diverse audiences in academic conferencing. Respondents primarily framed diverse
attendance as useful, and this utility is extended to the conference, to the researchers in
terms of message translation, and also to community acceptance. Respondents commented
that consumers could provide new perspectives to progress science. Some respondents
saw community participation as important to the translation and ultimate acceptance of
research. There was also a “public understanding of science” theme within the survey
responses. The other major theme regarding diverse attendance was that of obligation to the
community. Similar to the Mertonian norm of science communalism, participants framed
diverse attendance as fulfilling an obligation to make scientific knowledge known to the
public and to allow stakeholders access to the information and processes that affect them.

As shown in Table 4, some survey respondents commented that diverse participation
is not inherently better for scientific conferences, either in terms of geographically diverse
participation or participation by people with diverse roles. Other survey respondents
described the importance of addressing scientific needs ahead of “community” goals. The
effort required to translate messages to fit non-academic audiences was seen by some to
reduce the value of the conference as a space for experts to communicate in their own
language. One of the interviewees, a researcher, explained this further: “and so once you’re
around people who understand at that [expert] level, you talk about it at a different level
as well. Additionally, I think that is where you’re really pushing the envelope on your own
science as well . . . but typically those are in the smaller meetings, those are usually the
dinners at conferences, where you’re sitting around the table right. Additionally, that is
something that does not really happen at these online conferences.” Another challenge
mentioned by survey respondents was a feeling of a loss of “privacy”, and therefore some
topics were “skirted round.” These issues were also raised within the interviews, as noted
by the healthcare professional: “on the one hand you want patient advocates or the general
public to have access to information at the same time you do not want to scare them with
some of the cold hard facts we hear out of research.” This agrees with the findings of
Mader et al. (2020), who postulated that virtual conferences may not serve issues that
require a high degree of trust, are controversial, or call for long-term process transformation.
However, for another interviewee, a patient advocate and breast cancer survivor, being
“allowed in” made them feel a part of a global movement, and given that it was their choice
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to participate, they felt that topics should not be avoided: “I do not want to be protected
from it, if I am there . . . if I go to a conference, I am there because I am interested, so I do
not need to be shielded from it”.

Table 3. Benefits of diverse conference attendees.

Code Count of Responses within the Code Examples of Responses within the Code

Diversity is
useful for

conferences
26

“other points of view are valuable”
“An outside higher level objective perspective can alert to issues or considerations that
perhaps were not entertained due to the level of detail researchers usually operate in”

“better and more varied content.”

Obligation to
include 9

“Knowledge should be available to all—especially on important topics such as
breast density.”

“All stakeholders should be involved”
“Consumers and community members are partners in these issues.”

Facilitates
message

translation
5

“They need to understand and help us translate the critical messaging.”
“The clearer and simpler an idea can be communicated, the better it is.”

“it generally leads to more questions which need responses, and opens up a new channel
for enhanced communication. It helps break down jargon.”

Diversity has
inherent benefits 5

“Diversity is always enriching so any reduction of this would affect the value.”
“to keep the diversity which is so valuable.”
“Benefits in having broader representation.”

Diversity is
useful to public 4

“It would give them the chance to clarify if they have any questions of scientific
methods/policies and raise any concerns to the scientific community”

“It is important that scientific conferences are not limited to scientists but open to diverse
groups of participants and have the opportunity to experience and be a part of the

scientific journey.”

Social licence 3

“translation of findings will only happen if industry and end users (consumers) accept it.”
“The population health and medical needs as well as the communication to these domains

needs to be better communicated to the dominant cultures presenting their
scientific results.”

Table 4. Challenges with diverse conference attendees.

Code Count of Responses within the Code Examples of Responses within the Code

Diversity is not
inherently good 7

“the question assumes that the diversity of attendees is inherently always a good thing.”
“[diversity lowering quality] depends on the fallout rate and would have to be assessed at

an individual event level”
“it would improve the diversity of attendees, but whether or not that improved

attendance leads to increased value or not is not obvious.”

Message
translation 6

“presenting the message/scientific findings/arguments in a way that a diverse
community understands is a challenge.”

“Presentations need to be understood by most of the audience & that can be challenging
for the presenter when explaining medical/scientific information”

“Some talks are just way over some peoples heads (there were some of these for me).”

Lowers academic
standard 2

“I do not think the academic standard of the conference should be simplified to allow
participation by consumers or other participants such as GP’s”

“Sometimes a conference that is smaller with a more focused, expert group has
advantages over one with mixed attendance.”

“I do not think the academic standard of the conference should be simplified to allow
participation by consumers or other participants such as GP’s”

Need to avoid
topics 2

“[diversity in attendance] maybe skirted round more complex science v public
messaging stuff”

“Yes, wider exposure compared to privacy of a real in-person conference”

Too many people 2

“The challenge can be to ensure the intended program is fully covered while addressing
all relevant questions posed by participants.”

“Challenges in terms of time to participate (whether physical or virtual) but time economy
(and financial) with virtual”

Alignment with
conference goals 2

“I enjoyed [the conference] for the international aspect, but is that the right thing for this
meeting? Hmmm.”

“for science, you want international best. For community, you want local with
some experts”

9. Conclusions

The movement of scientific conferences from in-person events to online activities due
to the COVID-19 pandemic has brought with it an opportunity to explore how different
types of communication activities are valued by conference participants. Our study, based
on participants of the Why Study Mammographic Density? Conference, suggests that there
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are advantages and disadvantages associated with online conferences. While online confer-
ences have advantages related to costs and accessibility, survey respondents, of which half
were researchers, felt that the loss of the informal and spontaneous face-to-face interactions
that occurs at in-person conferences contributed to online conferences being both worse for
“them” as well as worse for “science”, suggesting that the participants see these types of
communication at scientific conferences as essential to scientific advancement. In addition,
although online conferences increase participant diversity and this was seen as a benefit by
survey respondents, diversity also brought with it additional challenges, namely making
the information accessible to a diverse audience and reducing opportunities for researchers
to speak to each other in their own language about sensitive topics.

This study highlights two tensions revealed by the disruption to scientific conferences
caused by the COVID-19 pandemic and subsequent move to an online environment. Here,
we mean tensions in the sense of being pulled in different directions and not in a sense of
conflicts or hostilities.

The first tension relates to the important role that informal communication at scientific
conferences plays in scientific advancement, in particular the “community of practice”
functions such as networking and discussion [4]. Here, online conferences allow more peo-
ple, experts and non-experts, industry and policy makers, to participate in the community
but reduce opportunities for communication between community members. The second
tension relates to the purpose of that community of practice: whether it is scientific progress,
or the communication and translation of science from experts to other types of participants
within the field. Although survey respondents agreed that having diverse participants
was beneficial in achieving some scientific goals, such as improved problem solving and
translation and acceptance of research outcomes, suggesting that the justification to include
diverse audiences relates to their usefulness, some respondents also articulated obligations
to share knowledge, particularly with regard to breast density. For some respondents,
however, diversity reduced the opportunity to communicate in their language and about
certain aspects of their research. It is likely that, had these researchers been able to meet
in-person during the conference, they would be able to converse in private, even with
diverse participants in attendance.

9.1. Limitations

This paper is based on a single case study, the Why Study Mammographic Density Con-
ference? of 2020. We acknowledge that there is a tradition of including various stakeholders
in the meeting that may not be applicable to other scientific organisations or conferences.

9.2. Implications and Recommendations

Although this study provides general support for hybrid conferences in the future,
it is clear that conference organisers need to consider the goals of both their meeting
and their community in evaluating the potential for trade-offs articulated within this
paper. While increasing participant diversity aligns with current thinking about public
participation in science and is facilitated by online conferencing, if the participants cannot
interact informally with each other, there is value which is lost. This type of conversation is
considered crucial to scientific advancement and is not replicated in other spaces. However,
in returning to in-person conferences, it will also be important not to “shut the door” on
those who have a vested interest in the research but can only attend online.
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