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Preface

The International Ergonomics Association (IEA) is the organization that unites
Human Factors and Ergonomics (HF/E) associations around the world. The mission
of the IEA is “to elaborate and advance ergonomics science and practice, and to
expand its scope of application and contribution to society to improve the quality of
life, working closely with its constituent societies and related international orga-
nizations” (IEA, 2021). The IEA hosts a world congress every three years creating
the single most important opportunity to exchange knowledge and ideas in the
discipline with practitioners and researchers from across the planet. Like other IEA
congresses, IEA2021 included an exciting range of research and professional
practice cases in the broadest range of Human Factors and Ergonomics (HF/E)
applications imaginable. While the conference was not able to host an in-person
meeting in Vancouver, Canada, as planned by the host Association of Canadian
Ergonomists/Association canadienne d’ergonomie, it still featured over 875 pre-
sentations and special events with the latest research and most innovative thinkers.
For this congress, authors could prepare a chapter for publication, and 60% chose to
do so. The breadth and quality of the work available at IEA2021 are second to
none—and the research of all authors who prepared their publication for this
congress is made available through the five volumes of these proceedings.

The International Ergonomics Association defines Human Factors and
Ergonomics (HF/E) synonymously as being:

The scientific discipline concerned with the understanding of interactions among humans
and other elements of a system, and the profession that applies theory, principles, data and
methods to design in order to optimize human well-being and overall system performance.

Practitioners of ergonomics and ergonomists contribute to the design and evaluation of
tasks, jobs, products, environments and systems in order to make them compatible with the
needs, abilities and limitations of people.

Ergonomics helps harmonize things that interact with people in terms of people’s needs,
abilities and limitations. (https://iea.cc/definition-and-domains-of-ergonomics/)
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The breadth of issues and disciplines suggested by this definition gives one pause
for thought: what aspect in our lives is not in some way affected by the design and
application of HF/E? For designers and managers around the world, a similar
realization is growing: every decision made in the design and application of
technology has implications for the humans that will interact with that system
across its lifecycle. While this can be daunting, the researchers and professionals
who participated in IEA2021 understand that, by working together across our
disciplines and roles, we can achieve these lofty ambitions. This is especially
relevant as we continue our collective journey into an increasingly “interconnected
world”—the theme for the 21st IEA Congress. With the rise of a myriad of tech-
nologies as promulgated by Industry 4.0 proponents, we need now, more than ever,
the skills and knowledge of HF/E researchers and practitioners to ensure that these
tools are applied in a human-centric way towards resilient and sustainable systems
that provide an enduring and sustainable road to prosperity—as advocated in the
new Industry 5.0 Paradigm (Breque et al. 2021). Where the trend of Industry 4.0
aims primarily at encouraging technology purchasing and application, Industry 5.0
includes goals of resiliency and sustainability for both humans and our planet.
These proceedings provide examples of research and development projects that
illustrate how this brighter, human-centred future can be pursued through
“Ergonomie 4.0”, as stated in the French theme of the Congress.

While the theme of the Congress concerns human interactions within a rapidly
evolving cyber-physical world, the devastating impact of the COVID-19 pandemic
has given an added dimension to the Congress theme and its delivery model. As the
pandemic began to engulf the world, the traditional in-person Congress became
increasingly less viable and gave way to the creation of a hybrid model as a means
to enhance international participation. In early 2021, it became clear that holding an
in-person event would not be possible; hence, the Congress was converted to a fully
virtual event. The uncertainty, mounting challenges and turbulent progression
actually created new possibilities to engage the global HF/E community in ways
that were never previously explored by the IEA. Indeed, one of the scientific tracks
of the congress focuses explicitly on HF/E contributions to cope with COVID-19,
and readers will find some submissions to other tracks similarly focus on what HF/E
practitioners and researchers bring to the world during this pandemic period. This
journey epitomizes broader transformative patterns now underway in society at
large and accentuates the urgency for resilience, sustainability, and healthy work-
places. No doubt, the notion of globalization will be redefined in the wake of the
pandemic and will have far-reaching implications for the connected world and for
future society, and with new paradigms emerge a host of new human factors
challenges. The breadth of topics and issues addressed in the proceedings suggests
that the HF/E community is already mobilizing and rising to these emerging
challenges in this, our connected world.

IEA2021 proceedings includes papers from 31 scientific tracks and includes
participants from 74 countries across 5 continents. The proceedings of the 21st
triennial congress of the IEA—IEA2021—exemplify the diversity of HF/E, and
of the association, in terms of geography, disciplines represented, application
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domains, and aspects of human life cycle and capability being considered. Our
diversity mirrors the diversity of humans generally and is a strength as we learn to
weave our knowledge, methods, and ideas together to create a more resilient and
stronger approach to design than is achievable individually. This is the strength
of the IEA congresses, in the past, in the current pandemic-affected 21st occasion,
and in the future. There is no other meeting like it.

A substantial number of works were submitted for publication across the
Scientific Tracks at IEA2021. This gave us the happy opportunity to group contents
by common threads. Each volume presents contents in sections with papers within
the track’s section presented in alphabetical order by the first author’s last name.
These proceedings are divided into five volumes as follows:

VOLUME 1: SYSTEMS AND MACROERGONOMICS (ISBN
978-3-030-74601-8)

Activity Theories for Work Analysis and Design (ATWAD)
Systems HF/E

Ergonomic Work Analysis and Training (EWAT)

HF/E Education and Professional Certification Development
Organisation Design and Management (ODAM)

VOLUME 2: INCLUSIVE AND SUSTAINABLE DESIGN (ISBN
978-3-030-74604-9)

Ageing and Work

Ergonomics for children and Educational Environments
Ergonomics in Design for All

Gender and Work

Human Factors and Sustainable Development

Slips Trips and Falls

Visual Ergonomics

VOLUME 3: SECTOR BASED ERGONOMICS (ISBN 978-3-030-74607-0)

Practitioner Case Studies

Aerospace Ergonomics

Agricultural Ergonomics

Building and Construction Ergonomics
Ergonomics in Manufacturing

HF/E in Supply Chain Design and Management
Transport Ergonomics and Human Factors

VOLUME 4: HEALTHCARE AND HEALTHY WORK (ISBN
978-3-030-74610-0)

Health and Safety
Healthcare Ergonomics
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HF/E Contribution to Cope with Covid-19
Musculoskeletal Disorders

VOLUME 5: METHODS & APPROACHES (ISBN 978-3-030-74613-1)

Advanced Imaging

Affective Design

Anthropometry

Biomechanics

Human Factors in Robotics
Human Modelling and Simulation
Neuroergonomics

Working with Computer Systems

These volumes are the result of many hours of work, for authors, Scientific
Track Managers and their reviewer teams, student volunteers, and editors. We are
grateful to Springer for making it available to you in book form and are confident
you will find these works informative and useful in your own efforts to create a
better, more human-centred future.
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Abstract. This article presents the path traveled by a team of ergonomists to adapt
the methods they used for ergonomic actions. New ways for performing ergonomic
actions were necessary due to the worldwide Covid-19 Pandemic. Face-to-face
observation of work activities in development was no longer possible. This study
presents the challenges, limitations, and achievements obtained by ergonomists
performing their work in a new way.

Activity Ergonomics constitutes the theoretical reference for this work. We
present the methodological association used to deal with the challenges derived
from the pandemic period. We show results from the association of the Ergonomic
Analysis of Work Activity (EAWA) with: the “paradigm of training in and by the
analysis of work, to and by action”; the Method of Collective Work Analysis
(CWA); and the Method of a Workshop of Photography. Those methods also align
with the bases of the field of Workers” Health.

We conclude that the strategies adopted were able to conduct a practice in
ergonomics that made it possible to achieve its main objectives.

Keywords: Activity ergonomics - Ergonomic analysis of work activity -
Worker’s health - Covid-19 pandemic - Virtual work

1 Introduction

1.1 The Reasons Why

This article reflects on the strategies developed by an Ergonomics Team facing the
impossibility of observing the work in the field, due to the Covid-19 pandemic. The
pandemic imposed a health crisis and many restrictions on the movement of people. It
generated a challenge to the methodology originally applied in ergonomic work analyses
based on activity analysis. This methodology prescribes that the ergonomist observes
work on-site and as it is carried out.

Thus, our team of ergonomists, which is a workers’ health care team, was in a
dilemma. How to access the work situation without infringing a biosecurity standard
based on the collective consciousness? How to maintain the dialogical action and
participant observation in the face of impediments to proximate contact?
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We, the Ergonomics Team, developed and adopted strategies to face the demands
placed upon us. Our team is part of a Worker’s Health service at a federal public institution
in Rio de Janeiro—Brazil.

The theoretical basis is Activity Ergonomics [1-4]. Its object is the situation where
work occurs, and its purpose, the transformation of the system for the better. Trans-
formation occurs through collective construction of proposals for the improvement of
working conditions aimed at workers’ health and safety [3, 5-7].

1.2 The Context

The year 2020 was marked by the global health crisis generated by the SARS-CoV-2
virus. Social distancing and lockdown brought a period of forced reduction in peoples’
circulation. This was achieved by the closure of commercial, educational, industrial,
banking and service establishments. These measures were necessary due to the high rate
of contagion of this virus.

The Pandemic imposed major transformations on production processes [8]. New
standards and care procedures were established in the face of increasing contagion:
team reduction; changes in workplace hygiene; safe distancing; social isolation; and
rotation among workers [9]. In turn, these caused changes to the work scenario, such as:
new ways of managing; alternating between remote and face-to-face work; changes in
work instruments; and new definitions of production rhythms. Thus, it became necessary
to use virtual technologies to maintain working relationships. While remote technologies
have become essential means to work, they can be associated with care, but they can
also produce illnesses.

Considering these conditions, ergonomic action has also suffered impacts and remod-
eling. Here we face the dichotomy between prescribed/real work in the ergonomist’s task.
This occurs because the development of an ergonomic analysis cannot happen under the
conditions originally envisaged. Thus, it is essential to develop innovative forms of action
with creativity, and to approach new technological resources.

2 The Ergonomist Work Transformation

Before the Covid-19 Pandemic, we developed ergonomic action on different fronts:
analysis and intervention in work situations; orientation and training of workers; man-
agement of indicators; care in the face of health problems. However, due to conditions
imposed by the Pandemic, we had to adapt our methodology. In this session, we present
our methodological path from pre-pandemic methods to adjustments to cope in the
pandemic period.

2.1 The Original Methodology

The field of Worker’s Health hinges on the concept of work processes as the focal point
for understanding the relationship between health and disease at work [10, 11]. This is
an advance on the concepts previously used for the study of the health-work relationship



