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Abstract: The global spread of COVID-19 pandemic forced the scientific community to identify new 
ways of exchanging and transferring the scientific knowledge, also considering that the measures 
taken to combat the pandemic, such as travel restrictions, closed borders and gathering bans, led 
to cancellations of many conferences, meetings and workshops. The enhancement of the existing 
digital platforms and the development of new systems to share scientific knowledge has allowed 
the scientific community to “meet” again in new virtual environments (e.g., Zoom, Cisco WebEx, 
Live Stream, Demio, GoToWebinar Seminar, Google Hangouts, Skype, Microsoft Teams, etc.), 
providing an unprecedented opportunity to reform methods of organizing academic conferences in 
all disciplines.Starting from the review of the existing literature, this study aimed at investigating 
the impact of the spreading of virtual conferences on the field of research. The SWOT analysis was 
used to identify strengths and weaknesses of the scientific conferences organized in the new format, 
as well as opportunities and threats created by the socio-economic and political context in the era of 
the COVID-19 pandemic.
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Introduction

In-person conferences, especially in biomedicine and 
human sciences, have always provided the scientific com-
munity with a unique opportunity for exchanging knowl-
edge and ideas, professional updating, disseminating scien-

tific findings, networking, and for developing policies and 
prevention strategies, which have had a great impact on the 
field of research over time. 

Since the Fifties, the occupational health community has 
gained distinction by the organization of many internation-
al congresses and conferences on specific topics of major 
scientific value. The evidence for this is provided by those 
congresses, which today are considered as the most import-
ant events in the field of occupational and safety (OSH) and 
represent a global forum for the exchange of information 
and opinion by experts in safety and health, representatives 



those at early stages of their careers, to present their work 
and attend top-quality seminars6). Online conferences are 
increasing the diversity of speakers allowing much higher 
levels of participation of researchers from all scientific sec-
tors internationally, in particular, researchers from under-
represented groups (Undergraduate trainees, graduate stu-
dents, postdoctoral researchers, and female academics), 
from countries with low-to-middle income economies, and 
early-career researchers7).

In April 2020, Zoom stated it had almost three hundred 
million meeting participants daily, while there were only 
ten million of them in December 20198); however, little is 
known about whether organizers of international academic 
conferences follow this trend and choose to go virtual in 
times of pandemics9). 

Despite the greater ease of access provided by virtual 
conferences, some major gaps still persist (computer tools, 
bandwidth for live streaming and related costs).

The aim of this study was to investigate the impact of the 
COVID-19 pandemic on the organization of scientific con-
ferences, in order to identify challenges and strategies for 
conference planning in the era of COVID-19.

Subjects and Methods

We searched for potentially eligible studies in grey and 
peer-reviewed literature databases, internet search engines, 
organizational websites and major electronic academic da-
tabases. Provided the syntax adaptation, PubMed and Sco-
pus databases were searched.

Two basic inclusion criteria were used. The first set in-
cluded criteria pertaining to publication characteristics, 
such as full-text article publication, peer-reviewed publica-
tion, English-language publication, and exclusion of dupli-
cate publications. The second set included criteria pertain-
ing to study design, study conduct and reporting, and study 
relevance to the key question(s) concerning the impact of 
the spreading of virtual conferences on the scientific com-
munication in the era of the COVID-19 pandemic. 

To achieve this objective, we adopted a stepwise ap-
proach. Initially, we analyzed the context of conferences 
before COVID-19. Then, we focused on the impact of the 
pandemic on the context of knowledge transfer and identi-
fied the proposed solutions. Finally, we conducted a critical 
analysis of the results. Particularly, the SWOT10) analysis 
was used to identify strengths, weaknesses, opportunities 
and threats of the scientific conferences organized virtually 
during the pandemic. The SWOT analysis is a framework 
generally used in business to evaluate a company’s compet-
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of companies and employees, decision-makers from gov-
ernment and public authorities, and social partners1). Above 
all, the World Congress on Safety and Health at Work, 
which takes place every three years, and the international 
congresses organized on a triennial basis by the Interna-
tional Commission on Occupational Health (ICOH). The 
ICOH is the oldest scientific association in the field of 
OSH, founded in Milan in 1906. Today, the ICOH has more 
than 2,000 members in over 100 countries. It is recognized 
by the United Nations and is in close working relationship 
with the International Labour Organization (ILO) and the 
World Health Organization (WHO)2).

The visibility offered by the thirty-two ICOH Congress-
es (starting from the first Congress held in Milan in1906) 
and the publication of the ICOH congress proceedings have 
boosted the international spread of scientific findings, con-
tributing to the scientific transferability of the research re-
sults and influencing the development of policies and pre-
vention interventions, which have had a great impact on 
global public health3).

The latest ICOH Congress, held in Dublin from April 29 
to May 4, 2018, was attended by 2,223 delegates from 114 
countries on 6 continents. As expected, Europe had the 
largest proportion of participants (49%); followed by Asia 
(23%); North America (9%); South America (8%); Africa 
(6%); and, Australia (5%). The scientific program included 
10 keynote plenary presentations, 32 keynote semi-plenary 
presentations, 196 special and oral abstract sessions, 852 
academic presentations in the parallel sessions and over 
330 hours of educational content4).

The global spread of COVID-19 pandemic forced the 
scientific community to identify new ways of exchanging 
and transferring the scientific knowledge, also considering 
that the measures taken to combat the pandemic, such as 
travel restrictions, closed borders and gathering bans, led to 
cancellations of many conferences, meetings and work-
shops5).

The enhancement of the existing digital platforms and 
the development of new systems to share scientific knowl-
edge has allowed the scientific community to “meet” again 
in new virtual environments (e.g., Zoom, Cisco WebEx, 
Live Stream, Demio, GoToWebinar Seminar, Google 
Hangouts, Skype, Teams, etc.), providing an unprecedented 
opportunity to reform methods of organizing academic 
conferences in all disciplines. On the one hand, virtual 
events can operate at negligible environmental and finan-
cial cost compared to traditional meetings. On the other 
hand, organizers have the capacity to significantly increase 
the number of opportunities for researchers, especially 



training module describing how to use the software for new 
users. In 2020, the recruitment of personnel was an effec-
tive strategy to temporize the increased workload21).

In addition to the presentation of scientific contributions 
during the virtual event sessions, some organizers made 
available virtual rooms for small groups of participants to 
encourage interactive discussion through live streaming 
chats in the case of real-time events and/or discussion fo-
rums available throughout the conference and beyond22).

Some conferences introduced a code of conduct for vir-
tual meetings and employed a ‘safety officer’ to ensure ad-
herence to the code of conduct and to mediate any conflict 
or inequality concerning the participation in the online 
event23).

Some of the selected studies presented the results of con-
ference satisfaction surveys, with questionnaires filled out 
by the participants, including the speakers24). Many orga-
nizers used satisfaction surveys to identify strengths and 
weaknesses of the event.

Besides the virtual format, many conferences held in 
2020 adopted a hybrid format25) made up of a virtual com-
ponent (platforms with different virtual rooms and hubs to 
follow live and scientific sessions remotely) and a face-to-
face component (e.g., in-person cultural events such as ex-
hibitions, etc.), including tutorial on topics of interest, spe-
cial sessions selecting fifty percent of the speakers, plenary 
session on the platform. The selection of virtual platforms 
implied the availability of virtual booths which were spe-
cifically set up to meet the exhibitors’ needs13).

A virtual conference specifically designed as “trainee-fo-
cused” meeting was also experienced. Such conference 
aimed at engaging trainees, as this category was likely to be 
the most affected, in terms of career advancement and net-
working opportunities, by the absence of traditional confer-
ences26).

The strengths of virtual conferences (Fig. 1) are that on-
line events eliminate travel, are faster to organize, provide 
more value at a fraction of cost, democratize education, 
help foster social and gender equity in participation, pro-
vide uninterrupted access across time zones, and are envi-
ronment friendly27). Another relevant aspect concerns the 
benefits of virtual conferences for work-life balance and 
workplace wellbeing28).

As additional benefit, virtual format improved confer-
ences thanks to the use of audio-visual technologies aimed 
at facilitating real-time communication, extended question 
and answer sessions, electronic posters with follow-up dis-
cussions, training workshops, informal networking, and 
brainstorming events. Furthermore, many conferences 

itive position and to develop strategic planning. This tech-
nique may be applied also to different kinds of projects 
outside the business context, in order to identify those fac-
tors that influence the development of a given context11).

Results

Out of 279 identified articles, 63 were selected as they 
fulfilled the inclusion criteria of this study. The selected ar-
ticles pertain to different fields, such as engineering, medi-
cine, environmental studies, and technology sector12–15). 
The majority of these articles highlighted that the interrup-
tion of traditional conferences due to the COVID-19 pan-
demic strongly proved the resilience of the scientific com-
munity members and necessarily led to the development of 
many virtual platforms, thus revolutionizing the standard 
paradigm of scientific communication16). 

Many of the selected articles pointed out, among the 
benefits of the online format, the reduction of environmen-
tal and economic costs connected to the international con-
gresses17, 32). Furthermore, as virtual conferences do not 
imply travel or logistical requirements, they offer more op-
portunities for researchers, particularly for junior scientists 
and trainees, to attend high level meetings. As a conse-
quence, virtual conferences quickly became a tool to break 
down economic, geographical, social, and also gender bar-
riers18). The organization of conferences in the era of the 
COVID-19 pandemic has determined new opportunities of 
inclusion for many categories of researchers: women often 
unable to travel due to family obligations, scientists with 
disabilities, researchers from developing countries, and all 
those, that are generally unable to attend international con-
ferences19). In order to organize virtual conferences during 
the pandemic, essential requirements were the presence of 
an experienced technology team, responsible for the choice 
of the virtual platform (based on time, costs and users’ fa-
miliarity) and providing technical support during the con-
ference. Relationships were built with different suppliers of 
goods and services: software developers, web-marketing 
consultants for the reshaping of website and app (differen-
tiated procedures for registration, download of information 
and documents, users’ tutorials and guidelines) and for the 
set-up of the scientific sessions in a virtual format (special 
sessions, keynotes, poster sessions and virtual social 
events)13, 20). Added to this are: use of social networks and 
established directories (e.g., Twitter, Facebook, etc.), en-
gaging alumni networks, exploring national, regional, or 
local meeting agendas, considering sharing grand rounds or 
other sessions between institutions, and creating a short 
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should not overlook is the accommodation of different time 
zones5), which in many cases can be a weak point in the 
event realization. Attention should also be paid to another 
aspect that, if neglected, could become an obstacle: the dig-
ital divide. Indeed, not all countries in the world have the 
same possibilities in terms of access to technological devic-
es and Internet connection. Such inequalities between 
high-income countries and medium or low-income coun-
tries determine “digital exclusion”: the groups that have 
remained excluded so far still continue to be marginalized 
today. Exclusion from the new forms of scientific commu-
nication represents another disadvantage for them.

Discussion

Face-to-face conferences have always been privileged 
spaces for the dissemination of scientific knowledge. With 
the spread of the COVID-19 pandemic, the scientific com-
munity of all academic disciplines (medical and applied 
sciences, natural sciences, humanities and social sciences, 
etc.) was forced to identify new ways of exchanging and 
transferring scientific knowledge. It thus became necessary 
to quickly adapt the planning of scientific events to a digital 
format using ad-hoc virtual platforms13).

This led to a careful exploration of the potential benefits 
of online conferences, compared to the characteristics of 
in-presence events organized in the past. In this view, we 
used the SWOT analysis to evaluate strengths, weaknesses, 
opportunities and threats of this new way of organizing sci-
entific conferences, as compared to face-to-face confer-
ences in terms of effectiveness of result dissemination, net-
working opportunities, policy development, etc.

While some previous surveys have shown that there is 
high appreciation for online conferences23), we believe that 
the most suitable format is the hybrid format, i.e. in-pres-
ence events in compliance with COVID-19 containment 
measures (social distancing, surgical face masks, limits to 
the number of people allowed in each room) and with on-
line sessions organized into rooms and hubs for remote par-
ticipation. Hybrid events allow to reach a broader audience 
and to extend the duration of the event through the use of 
different tools and formats, such as face-to-face meeting 
sessions, videoconference, and communication tools avail-
able before, during and after the event. The event website 
can also be used to host documents and audio-video mate-
rial27).

To conclude, we believe hat organizing virtual events 
does not mean concentrating only on the offline or the on-
line side of the events, but rather to integrate the two sides 

made use of virtual reality tools to create new conference 
environments, and apps and machine learning algorithms 
to match attendees of similar research interests into virtual 
discussion rooms to facilitate networking and collabora-
tion29).

Among the weaknesses revealed by the SWOT analysis, 
there are limited networking opportunities and fewer occa-
sions for social and cultural interaction. As observed by 
Erickson, “challenges of shifting large networking events 
online include the creation of similar cues and norms for 
communication that are commonly described as essential 
for the full value of in-person events”30). Virtual confer-
ences also eliminate the possibility of informal meetings 
such as “coffee breaks” or talks in the poster exhibition ar-
eas31), which are important occasions for scientific commu-
nication as they often facilitate the development of new 
projects and contacts.

Another possible critical aspect is connected to the limit-
ed local impact in terms of awareness and knowledge rais-
ing. This is particularly relevant for occupational safety and 
health, which requires face-to-face meetings among stake-
holders as in traditional in-presence conferences.

Another aspect that the organizers of online conferences 

STRENGTHS WEAKNESSES

Resources Less interaction

Time Limited networking capaci-
ties

Planning needs Strong reduction/elimina-
tion of social/cultural 
interactions

 Limited local impact

OPPORTUNITIES THREATS

Larger accessibility Reduction in network 
building

Equity Reduction of research 
capacity/cooperation

Environmental sustainabili-
ty

Less discussion

Better balance work-life Economic impact of Con-
gress productive industries

Shorter planning Lower interest of local 
stakeholders

Fig. 1. SWOT analysis on strengths, weaknesses, opportunities 
and threats of virtual Conferences
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in order to offer the participants the opportunity to choose 
how to participate. In this way, a positive effect can be pro-
duced on the participants’ satisfaction, which is a funda-
mental aspect for a successful event.
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