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Abstract. The project Prevention of Occupational Disorders in Public
Administrations based on Artificial Intelligence (PrevOccupAl) aims to identify
and characterize profiles of work-related disorders (WRD) and daily working
activities profiles. WRD have major impacts on the well-being and quality of
life of individuals, as on productivity and absenteeism. Thus, to increase
individuals’ quality of life and productivity, a tool focusing on human attention
is being developed, integrating the insights of workers of AT (Autoridade
Tributaria) and the literature on attention and time management. By inputting
Human-Computer Interaction (HCI) and work-related variables into an
Artificial Intelligence (Al) layer, a dashboard system will provide workers’
information on causes of loss of focus they may not be aware of. Additionally,
another layer will provide Recommendations, such as mindfulness-based tips,
to assist in the management of feelings, emotions or work-related concerns,
possibly increasing awareness and focus on the present. This manuscript
presents the preliminary design of this tool.

Keywords: Artificial Intelligence, HCI, attention, work-related disorders,
occupational health

1 Introduction

Mental health and musculoskeletal disorders are currently the most prevalent work-
related disorders (WRD) [1], impacting the quality of life of workers, and the
organizational productivity and absenteeism [2]. Occupational hazards continue to be
a cause of disorders, with an effect on mortality worldwide, even with the significant
improvements due to technologies and measures introduced over the last decades in
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workplaces [2]. Presently, cognitive demands of working tasks are high due to
constant interruptions, ambient distractions, information overload, etc. [3]. The
literature available on these topics has underlined that providing meaningful feedback
to workers based on their personal data and delivering recommendations on ways to
improve work efficacy and well-being contribute to reducing risk factors of WRD
related to mental health difficulties and disorders. To the best of our knowledge, there
is a lack of scientifically validated tools able to collect variables related to attention
management at office environments, coupled with the delivery of personalised
feedback and recommendations.

This work is part of the project Prevention of Occupational Disorders in Public
Administrations based on Artificial Intelligence (PrevOccupAl) that aims to identify
and characterize profiles of work-related disorders (WRD) and daily working
activities profiles of individuals working in the Public Administration, in particular
AT (Autoridade Tributaria). In this project, both ergonomic and mental health risk
factors will be assessed by the group of researchers, though solely the latter will be
discussed in this manuscript.

The present paper is structured as follows: a brief literature review (Section 2) that
includes the role of attention and time management and links to work performance
and well-being; and the role of feedback and recommendations in the enhancement of
those variables; the framing of the current work with Al systems (Section 3); the
presentation of the concept of an attention promotion tool to assist public office
workers and its development roadmap (Section 4) through: (i) the selection of
measures to gather personal data from office workers and definition of variables; (ii) a
focus group to explore with the workers, the measures selected so the feedback
provided is meaningful and personalised, promoting workers’ self-awareness and self-
reflection on their work-related tasks; and to explore the display of personalised tips
to improve well-being and work performance; (iii) the validation of the tool; (3) a
brief conclusion and orientations regarding future work (Section 5).

2 Literature Review

2.1 Attention and Time Management at Work

Working implies to rely on executive functions, a set of mental processes that include
three core functions: inhibition control, working memory and cognitive flexibility [4].
Selective or focused attention (one of the mechanisms of inhibitory control), in
particular, enables individuals to attend to selected stimuli while suppressing attention
to other stimuli [4]. Some salient stimuli attract attention in an involuntary way, such
as loud noises, while others in a more voluntary way, based on personal goals or
intention [4]. In work performance, attention enables individuals to pursue goals
without getting distracted by alternative stimuli available in physical and virtual
environments [5]. However, constant interruptions, ambient distractions (e.g.,
doorbell rings in home office, nowadays more common due to the COVID-19
pandemic [6]), and information overload, are factors that contribute to create
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cognitive straining conditions, impairing task performance and diminishing the well-
being at work [3]. Indeed, work stress is at the top of the most commonly reported
causes of WRD and loss of work performance [7].

WRD, also named occupational disorders, are caused primarily as a consequence
of exposure to risk factors related to a work activity or job [1]. They have multiple
causes, with work environment variables (e.g., physical and psychosocial) playing a
role, together with other risk factors, such as personal determinants related to
demographic variables and medical history [1]. The most prevalent WRD worldwide
are musculoskeletal and mental health disorders (e.g., [8]) which, in recent studies
[91,[10], accounted for around 30% and 50% of occupational reports, respectively.
Moreover, work content, work relationships and work pace represented 40% of the
top risks identified [9].

Therefore, it is essential to manage cognitively straining factors and reduce their
harmful repercussions for individual workers, organizations, and society [3]. The
promotion of a healthy working environment must include temporal, spatial and
mental separation of work and private life components [11]. This can be done by
implementing time management strategies such as organizing the working time,
including breaks and quiet moments [12], and through the creation of an ergonomic
workplace and a working environment with reduced distractions [11]. In order to
foster attention and time management, solutions such as browser extensions and
mobile apps are available. For instance, TogglTrack [13] allows individuals to track
the time spent in activities such as emails, websites, etc. and block predefined
websites such as social media. Other solutions set limits to websites (e.g.,
RescueTime [14]) or remind individuals to take breaks (e.g., Time Out [15]). Within
the context of our project, these time management strategies will be explored and
coupled with feedback and recommendations so that self-knowledge and self-
awareness are enhanced in a more comprehensive and personalised manner, providing
a novel tool to support office workers.

2.2 Feedback and Recommendations

Enhancing self-knowledge in the work context can be achieved through the use of
digital solutions that track personal data, analyse it and provide feedback [16]. In fact,
receiving meaningful feedback enhances self-awareness regarding work performance,
which also impacts job motivation, as suggested by Hackman and Oldham (1975, cit.
by [16]). A recent study with factory workers has combined well-being metrics and
work performance-related metrics and presented them to workers via a Worker
Feedback Dashboard web application [16]. Moreover, this study highlighted three
key-design features feedback applications should provide: meaningful personal
overviews, guidelines to act on based on those overviews and consideration for
unquantified aspects relevant to work (e.g., social support).

Providing recommendations on how to act on (based on the feedback gathered) is
also key to support workers’ well-being and productivity [16]. Adopting strategies
towards attentional processes such as mindfulness [17] can be included in the
recommendations. Mindfulness is beneficial to help workers improving their attention
towards working tasks, to disconnect from work when they need to [6] and to assist in
the management of work-related concerns, while also enhancing self-awareness and



260 P. Gamboa et al.

positive emotional states [18]. Other tips that elicit behaviour change can also be
useful to promote healthy actions related to work aspects and well-being.

3 Relation to Applied Artificial Intelligence Systems

Work-related disorders are a major concern in working environments and solutions
that try to prevent them are limited by the variables that researchers are able to
monitor/extract and by the knowledge available (i.e., variables highlighted in the
literature review). By embedding Al into our tool, we will understand the variables
that are better appropriate to assess attention and the Al models will expand on the
previously programmed event detection by learning new sources of inattention/strain
that might not have been defined previously. Thus, Al will play a major role in
extending the prevention of WRD and in monitoring attention and cognitive
constraints in the workplace.

4 Tool Development

4.1 Concept

Our tool aims to combine variables from HCI with work-related variables that can be
associated with attention and known to have an effect on work performance and well-
being. The variables will be chosen taken into consideration both the literature review
and the focus group with a group of workers from AT (the number of participants and
departments as the protocol for data acquisition is not yet decided). The data collected
will be displayed into a Dashboard System and analysed in order to deliver
meaningful easy-to-interpret personal outcomes that facilitate self-awareness and self-
reflection regarding working aspects. The tool concept, illustrated in Figure 1,
consists of 4 main layers: 1 - interaction; 2 — acquisition; 3 - analysis and 4 — feedback
and recommendations. The interactive layer will gather data from the use of tools
(HCI) and from questionnaires to deliver data to layer 2. On layer 3, the data gathered
will be integrated and analysed (Al models will also be used) and subsequently
displayed into a Dashboard System in order to deliver meaningful easy-to-interpret
feedback on personal outcomes that facilitate self-awareness and self-reflection
regarding working aspects. Additionally, this integration will allow us to introduce
recommendations based on sound knowledge regarding the identified factors,
promoting targeted actions in working environments.
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4, Feedback and

1. Interaction 2. Acquisition 3. Analysis Recommendation

Fig. 1. Overview of the Tool Concept and its 4 layers - 1. Interaction, 2. Acquisition, 3. Analysis
and 4. Feedback and Recommendation.

4.2 Development Roadmap

Variables definition. As office workers have to rely on the use of a computer to
perform most of their work, their interaction with it is an important source of
information, enabling us to retrieve personal data related to work processes and tasks. In
that sense, HCI tools can be used to assess focused attention and human performance by
providing variables such as the time and success in task completion, among others [19].
HCI techniques have also been successfully used to measure human behaviour based on
their browser activity, namely by means of mouse pointer, keyboard, among other
measures. Understanding these variables can provide insights on workers’ mental state
and task engagement, being therefore relevant to assess focused attention [20]. Variables
contributing to cognitive strain and closely related to attention include those that directly
disrupt the primary task the worker is attending to, such as: interruptions from
colleagues [3], notifications [5] or environmental constraints [6]. Through HCI these
interruptions can be collected (e.g., the number of interruptions resulting from chats or
notifications). Regarding environmental constraints, this input may be directly
introduced by the worker into the dashboard tool, for example.

On the other hand, variables that can promote a balanced working life and attention
management, such as quiet working hours [12] and break times [11], can also be tracked
through HCI. Though the frequency and duration of breaks is not consensual in the
literature, we propose to collect this data in order to have a broad set of variables and to
meet this gap in the literature.

For other variables, we will develop specific measures based on questions eliciting
qualitative assessments by the workers. Important questions might be related to leisure
times during work hours (e.g., activities during breaks and social interactions), cognitive
information, overload perception, etc. Portuguese versions of scales for measuring
particular aspects of work productivity can also be used.

We will define a list of pertinent variables to track based on the literature available
and also use the Focus group with the workers to gather information on more pertinent
ones to add or remove.
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Focus Group. Focus group will be used as part of our research tools to capture
information that will assist the definition of the work-related variables and HCI to be
collected (e.g., detailed qualitative information on disruptions at work). This method
favours the acquisition of broader information, in a more economical way, while also
benefiting from insights on group interaction and non-verbal communication [21].
Understanding the cognitively demanding tasks and working conditions of these office
workers will be important to comprehend which personal data can be integrated into the
system and is perceived as useful, while also enabling insights regarding demands at an
organisational level.

The meaningful participation of workers has been linked to the effectiveness of safety
and health programs and workers are often the ones who know most about potential
hazards associated with their jobs [22] so, eliciting their insights is an essential part of
creating this tool. Moreover, we will add questions related to user acceptance and
experience in order to gather information relevant to consider for the design of the
dashboard system.

Validation. We will focus our research efforts on testing: (1) if the tool is able to

infer attention focus from the HCI and work-related variables chosen? (2) if the tool is
perceived as effective and generating positive impacts? (3) if using the tool produces
work performance enhancement? (4) if using the tool has an impact on well-being.
To answer these questions, we will need to operationalise variables, some of which have
to take into consideration work-related variables that are not measurable. In such cases,
questionnaires with rating scales can be useful tools. To assess the proposed tool, we
will develop a user experience questionnaire and gather information on users’ adherence
(e.g., tool metrics use such as days of use). To operationalize work performance, we will
collect input from workers about how their tasks are usually evaluated. This information
might also be gathered through focus group and interviews with managers. Regarding
the well-being assessment we will select, from previously validated measures, the
instruments that better capture key variables defined in our project.

5 Conclusion and Future Work

With the rise of prevalence of WRD (e.g.,[1])] and highly cognitive demanding
environments, particularly office workplaces (e.g., [3]), attention tools that promote
workers’ well-being and work performance are needed.

The present work focuses on the development of an innovative attention tool for
office workers. The proposed concept combines HCI and work-related variables
embedded into a dashboard system that, by using Al models, provides feedback on
meaningful personal data, enhancing self-awareness and self-reflection towards work
performance. Eliciting feedback has been found to impact well-being and work
performance, which in turn can lead to enhanced productivity [16]. On top of this, our
tool will display personalised recommendations, that will be automatically determined in
the Al layer, which has not been combined in other studies [16].

Promoting workers” well-being should be a top priority regarding occupational health
promotion since it benefits the worker and the organisation: by increasing workers’
health and reducing absenteeism, also enhancing organizational performance [23]. We
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believe that by integrating different dimensions of the workers’ experience and
presenting recommendations, such as mindfulness-based tips, we will be able to increase
office workers” well-being and work performance.

As highlighted in the previous section, future work on the development of the tool
will focus on the selection of variables that will be tracked as well as operationalizing
them and establishing how to measure them. The dashboard will be designed taking into
account the most relevant variables from both sources, i.e., HCI and work-related
parameters, together with workers’ insights (since involving them as co-constructors will
likely empower them). Finally, the tool will undergo a validation step with evaluation
regarding acceptance towards the tool and user experience in order to enhance it, as well
as measures pertaining to the validity and reliability of the tool.

Some of the expected limitations of the system relate to the collection of data
regarding important constructs to infer when investigating work and attention processes
that are not easy to measure using existing metrics or methods, such as motivation and
work relationships. This limitation can be overcome by including information retrieved
from other sources such as the COPSOQ (Copenhagen Psychosocial Questionnaire)
[24], a questionnaire that assesses psychosocial variables and risk factors at workplaces.

Questions regarding privacy concerns and the use of the application will also have to
be elicit during the tool development. Furthermore, we need to have a careful approach
in defining certain metrics as though users value positive feedback from the application
[16] if feedback confronts aspects of the self, such as self-image (e.g., lower work
performance measures than expected), feelings of self-competence and self-esteem may
decrease (Stiglbauer et al. 2019 cit. by [16]).

The presented concept is still an idea on its early stages of development, but it is our
contention that it will allow the collection of relevant data and its integration into a
system that has the worker at the core will allow a better understanding of variables
playing a role in attentional processes at work and ways to foster occupational health
promotion.
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