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Figure 1: The Hub placed in
the office environment
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Abstract

Walking meetings are a promising means to improve
healthy behavior at work. By providing a physically
active way of working, walking meetings can reduce
our sitting time. Several obstacles that limit the social
acceptance and wider adoption of walking meeting
practice have been highlighted in previous research.
Amongst these, the difficulty to take notes or present
files is a recurring concern for office workers. To
address these barriers, we designed the Hub, a network
of stand-up meeting stations that accommodate
different work-related tasks during walking meetings.
We report on two pilot user tests investigating users’
experiences and ideas for improvement, and present
future research steps. We discuss the usefulness and
relevance of the Hub concept to overcome the
obstacles associated with walking meetings.
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Figure 2: Dutch ANWB
signpost

Figure 3: Fabrication of the
Hub

Introduction

Our increasingly sedentary lives are a major health risk
[3]. Physical inactivity is the fourth leading cause of
death worldwide and is associated with the
development of a wide variety of diseases such as type
II diabetes, cardiovascular diseases, colon- and breast
cancer [10,11,14,15]. Office work is particularly prone
to physically inactive behaviour, with office workers
spending the vast majority of their working hours
sitting [6]. In the past decade, a myriad of digital tools
has been developed to reduce sedentary time at work.
A common strategy to reduce sitting time is to
encourage people to take more breaks and interrupt
their work [9]. Very few tools, however, facilitate
physically active ways of working. In the field of Human
Computer Interaction (HCI), we can find a few notable
exceptions like the work of Tobiasson et al. [16] on
physical movement probes and dynamic workstations
by Probst et al. [13] and Choi et al. [5].

Walking to increase occupational health is studied from
a range of perspectives, with a dearth of research so
far on how technology can mediate the practice of
walking meetings [1,2,8,9]. Ahtinen et al. [1,2]
investigated the use of mobile technology to mediate
walking meetings, whereas Damen et al. [8,9] studied
a service design for walking meetings. According to
Damen et al., walking meetings offer a promising
means to integrate physical activity into daily office life.
Not only can it reduce sedentary time at work, walking
is also beneficial for physical health [4], mental health
[4] and work performance [7,12]. Although walking
meetings offer a promising solution to reduce and
prevent the negative effects of prolonged sitting, there
are several barriers that prevent office workers from
engaging in this practice. Damen et al. [9] have
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identified nine categories of barriers, amongst which
the most common are unpredictable weather, cultural
acceptance of this form of meeting and its integration
into daily routines and the lack of possibilities to take
notes or give a presentation [9]. Ahtinen et al. [2]
presented 10 implications for design grouped into the
following categories: designing for acceptability, non-
interrupting guidance, and discreet persuasion and
stimulation. Relevant examples include: (i) enabling the
walking meeting to “become an accepted way of work”
for instance by designing an ‘official’ tool to support
acceptance; (ii) utilizing digital UI features and physical
objects to motivate and support and (iii) guide but do
not interrupt. Following these implications, we focus on
the design and development of a network of interactive
devices that accommodates walking meetings.

Design of The Hub

Design Process

The design process of the Hub is based on a research-
through-design approach [18]. First, we gained insights
into the practice of walking meetings by adopting a
first-person perspective. Exploring different forms of
meetings (indoor vs. outdoor, 2 vs. 4 team members,
ideation vs. informal discussion), we experienced the
thresholds of walking meeting, specific to indoor walks.
We also explored how digital tools such as phones and
tablets and non-digital tools such as notebooks, could
facilitate note taking and presenting. We then
generated ideas, around four design requirements,
based on previous empirical studies identifying several
barriers related to the practice of walking meetings in
the office environment [2,9]. Our artefact should: (i)
facilitate the opportunity to present and/or take notes,
(ii) not interrupt the flow of the meeting, (iii)
accommodate different types of meetings and facilitate
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Figure 4: Pilot testing of the Hub
in an indoor office setting

open-ended use, (iv) accommodate indoor as well as
outdoor walking meetings.

Design Concept

The Hub (Figure 1) is a stand-up meeting station that
accommodates different work-related tasks during
walking meetings. Several Hubs are placed in series
and form a network of landmarks that guide the
meetings. A hub is equipped with one to four integrated
touchscreen-controlled laptops with RFID scanners that
connect to the employee card to a custom-made web
environment. The shape of the Hub is inspired by Dutch
ANWB signposts, which are commonly used to point
direction in the Netherlands (Figure 2). The basis of the
Hub is made of an MDF structure, wrapped with
adhesive PVC foil with wood effect. The top is designed
as a slanted cubic that can integrate four touchscreens.
The height (112cm) was defined to maintain the social
and informal aspect of a walking meeting while also
being a convenient surface to take manual notes or
place items like a coffee cup (Figure 3).

The Hub is controlled by an Arduino and Processing
sketch. The Arduino is connected to an RFID, reading
the tag id of the user’s card. The card’s value is sent
via USB to a Processing sketch which runs on the
computer(s) in the Hub. This will access a customised
web environment, where users can view the meeting’s
agenda and action points, show presentation material,
take notes, or browse the web. The screens on the Hub
can be used either independently or in a duplicate
mode. While features such as speech to text, audio
recording or an integrated receipt printer for meeting
notes were part of the ideation process, the first
version of the Hub act as a minimum viable product
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which will allow us to research and optimise the
experience of walking meetings with these devices.

Pilot Study

Two pilot tests (Figure 4) were conducted to improve
the concept of the Hub, focussing on an indoor
scenario. In the first test, a brief explanation of the
concept was given to seven target users, who were
asked about their first impression about the concept, its
perceived usefulness and the scenarios of use they
could think of. The second test included a 30-minutes
exploratory user test using the Hub with 10 participants
divided in groups of 2 to 4, followed by a 20-minutes
interview. For this test, participants were asked to
conduct a meeting that was already scheduled in their
agenda. After a short explanation of the study set-up,
the participants conducted their scheduled meeting
during an indoor walking meeting while making use of
the Hub. The Hub was relocated twice, so that
participants had three moments to interact with the
device. The results of the pilot tests revealed that the
placement of the Hub was important, since they did not
want to disturb other people during their meeting. Also,
privacy was considered an issue, especially when
discussing sensitive information. To further ensure
privacy, the slides on the Hub should disappear
immediately after leaving. The multiplicity of Hubs
served as a timing mechanism for the participants,
stimulating wrapping up a subject and continuing to the
next point on the agenda. On the aesthetical side,
participants also mentioned that the Hub should match
the look and feel of the built environment it is part of.
Finally, it was deemed important that the Hubs would
be inclusive for all types of users.
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N 4
Step 1: You are inviting a colleague to a
walking meeting by adding it as a
location to your meeting request. The

location of the meeting will show the
closest starting point.

Step 2: You meet-up with your
colleague at the starting point of the
walking meeting, equipped with a
‘Hub’ The Hub is an interactive device
with screens to support work related
tasks during a walking meeting.

Step 3: You go for a walking meeting
by following the network of Hubs.
The route is adjusted to your set
meeting time.

Figure 5: Scenario of the use of
the Hub for an upcoming
evaluation study

Future Work

Future work includes several user studies to explore the
most relevant use scenarios for the Hub both indoor
and outdoor: a) an online survey based on scenarios of
use and b) a series of ideation “walkshops” (i.e. walking
workshops) and user tests. First, we created four
storyboards representing office workers going for a
walking meeting using the Hub (Figure 5). Following
the method used by [17] the scenarios are incomplete:
it is up to our participants to imagine how they will use
the hubs depending on the number of people involved
in the meeting. This study will inform research on
walking meetings by providing insights on the influence
of the number of participants on the desirable uses of
the Hub. We will also refine the web platform and
features on the Hub, exploring creative proposals
beyond the pragmatic functionalities offered. Second,
we will conduct walkshops and user tests with groups of
participants to study the experience of the Hubs in-situ.
Our focus will be on the flow of the meeting, the
supportive role of the Hubs and the optimization of the
location and number of Hubs in a given workplace
environment. Technical solutions might later be sought
to make users aware of the position and availability of
Hubs during their walks, or even to suggest different
types of routes depending on the meeting type. In
addition, we will also research the ergonomics of the
Hub further, with a focus on accessibility.

Discussion and Conclusion

The Hub is developed as a network of interactive
devices to accommodate walking meeting practices and
overcome common barriers identified in empirical
studies. Throughout the design process and pilot
studies, we reflected upon our design choices.
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As a presenting artefact, the Hub firstly serves the very
pragmatic goal of supporting office workers in
presenting and taking notes during their meetings. This
was repetitively mentioned as an obstacle in previous
research [2,9] and the Hub surely seems to offer a
credible response to that concern. As an ecosystem of
devices clearly visible in the work environment, the Hub
constitutes an ‘official’ sign that walking meetings is an
accepted way of work in a specific company [2,9]. More
than the Workwalk concept [8] presented as a simple
dotted line on a campus, the Hub can support the
communication of a modern organizational cultural and
the social acceptance of the practice. Yet despite these
benefits in mind, both on the practical and the social
side, one could argue that the downside of the Hub is
to remove a part of the freedom that characterizes
walking meetings. The « freedom from computer » is
indeed highlighted by Ahtinen et al. [2] who argue that
« without the usual office tools (desk and computer)
one gets more space for thinking and concentration to
the actual topic. One gets freedom from all additional
stimuli and multitasking with the computer. ». Based
on our practice and previous studies conducted, we
tend to agree with this line of argumentation. We
attempted to reduce the distraction of digital tools by
limiting the number of features on the Hub as well as
presenting the Hub as a hop-on / hop-off device for
brief interactions only. Collected evidence also shows
[2,9] that social acceptance and adoption of walking
meetings as a routine work habit is a challenging
endeavor. Incremental changes in office workers’
routines might prove more effective and reassuring
than disruptions in the ways of working. With the Hub,
we thus hope to bridge the gap between mainstream
corporate culture and innovative work practices.

22



Provocations and WIPS: Digital Interactions for Health and Wellbeing

Acknowledgements
This project is supported by
the 4TU Pride and Prejudice
research project. We would
like to thank our colleague
Daphne Menheere for the
use scenarios storyboards.

References

[1]

(2]

(3]

(4]

(5]

(6]

(7]

Aino Ahtinen, Eeva Andrejeff, Kaisa Vaananen, and

Kaisa Vaananen. 2016. Brainwolk: A Mobile [8]
Technology Mediated Walking Meeting Concept for

Wellbeing and Creativity at Work. In Proceedings of

the 15th International Conference on Mobile and

Ubiquitous Multimedia (MUM ’16), ACM, New York,

NY, USA, 307-309.
DOI:https://doi.org/10.1145/3012709.3016062

Ahtinen, E Andrejeff, C Harris, and K Vaananen.

2017. Let's Walk at Work: Persuasion Through the [9]
Brainwolk Walking Meeting App. In Proceedings of

the 21st International Academic Mindtrek

Conference (AcademicMindtrek '17), ACM, New

York, NY, USA, 73-82.
DOI:https://doi.org/10.1145/3131085.3131098

John P. Buckley, Alan Hedge, Thomas Yates, [10]
Robert J. Copeland, Michael Loosemore, Mark
Hamer, Gavin Bradley, and David W. Dunstan.
2015. The sedentary office: An expert statement
on the growing case for change towards better
health and productivity. Br. J. Sports Med. 49, 21
(2015), 1357-1362.
DOI:https://doi.org/10.1136/bjsports-2015-
094618

C3 Collaborating for Health. 2012. The benefits of
regular walking for health, well-being and the
environment. benefits Regul. Walk. Heal. well-
being Environ. 8, September (2012), 48.

Woohyeok Choi, Aejin Song, Darren Edge, Masaaki
Fukumoto, and Uichin Lee. 2016. Exploring user
experiences of active workstations: a case study of
under desk elliptical trainers. Proc. 2016 ACM Int.
Jt. Conf. Pervasive Ubiquitous Comput. - UbiComp
‘16 (2016), 805-816.
DOI:https://doi.org/10.1145/2971648.2971756

Stacy Clemes, Sophie O’connell, and Charlotte

Edwardson. 2014. Office workers’ objectively

measured sedentary behavior and physical activity

during and outside working hours. J. Occup. [12]
Environ. Med. 56, 3 (2014), 298-303.

E. Courchesne and G. Allen. 1997. Prediction and

[11]

preparation, fundamental functions of the
cerebellum. Learn. Mem. 4, 1 (1997), 1-35.

Ida Damen, Rens Brankaert, Carl Megens, Pieter
van Wesemael, Aarnout Brombacher, and Steven
Vos. 2018. Let's Walk and Talk: A Design Case to
Integrate an Active Lifestyle in Daily Office Life. In
Extended Abstracts of the 2018 CHI Conference on
Human Factors in Computing Systems (CHI EA
'18), ACM, New York, NY, USA, 10:1-10:10.
DOI:https://doi.org/10.1145/3170427.3174353

Ida Damen, Carine Lallemand, Rens Brankaert, and
Aarnout Brombacher. 2020. Understanding Walking
Meetings : Drivers and Barriers. Proceeding CHI
Conf. Hum. Factors Comput. Syst. (2020), 1-14.
DOI:https://doi.org/https://doi.org/10.1145/33138
31.3376141

Bethany Barone Gibbs, Andrea L Hergenroeder,
Peter T Katzmarzyk, I-min Lee, and John M Jakicic.
2015. Definition, Measurement, and Health Risks
Associated with Sedentary Behavior. August 2014
(2015), 1295-1300.
DOI:https://doi.org/10.1249/MSS.0000000000000
517

Harold W. Kohl, Cora Lynn Craig, Estelle Victoria
Lambert, Shigeru Inoue, Jasem Ramadan
Alkandari, Grit Leetongin, Sonja Kahlmeier, Lars Bo
Andersen, Adrian E. Bauman, Steven N. Blair, Ross
C. Brownson, Fiona C. Bull, Ulf Ekelund, Shifalika
Goenka, Regina Guthold, Pedro C. Hallal, William L.
Haskell, Gregory W. Heath, Peter T. Katzmarzyk, I.
Min Lee, Felipe Lobelo, Ruth J F Loos, Bess Marcus,
Brian W. Martin, Neville Owen, Diana C. Parra,
Michael Pratt, Pekka Puska, David Ogilvie, Rodrigo
S. Reis, James F. Sallis, Olga Lucia Sarmiento, and
Jonathan C. Wells. 2012. The pandemic of physical
inactivity: Global action for public health. Lancet
380, 9838 (2012), 294-305.
DOI:https://doi.org/10.1016/S0140-
6736(12)60898-8

Marily Oppezzo and Daniel L Schwartz. 2014. Give
Your Ideas Some Legs: The Positive Effect of
Walking on Creative Thinking. 40, 4 (2014), 1142-

DIS ’20 Companion, July 6-10, 2020, Eindhoven, Netherlands

23



Provocations and WIPS: Digital Interactions for Health and Wellbeing

[13]

[14]

[15]

1152.

Kathrin Probst, Florian Perteneder, Jakob Leitner,
Michael Haller, Andreas Schrempf, and Josef
Glockl. 2012. Active Office: Towards an Activity-
promoting Office Workplace Design. In CHI 12
Extended Abstracts on Human Factors in
Computing Systems (CHI EA '12), ACM, New York,
NY, USA, 2165-2170.
DOI:https://doi.org/10.1145/2212776.2223770

Daniela Schmid, Cristian Ricci, and M.F. Michael
Leitzmann. 2015. Associations of Objectively
Assessed Physical Activity and Sedentary Time with
All-Cause Mortality in US Adults: The NHANES
Study. PLoS One 10, 3 (March 2015).
DOI:https://doi.org/10.1371/journal.pone.011959
1

I-Min Sesso, Howard D. ;Paffenbarger, Ralph S. Jr;
Lee. 2009. Physical Activity and Coronary Heart
Disease in Men. Amepre 37, 4 (2009), 293-298.

[16]

[17]

[18]

DIS ’20 Companion, July 6-10, 2020, Eindhoven, Netherlands

DOI:https://doi.org/10.1016/j.amepre.2009.06.00
7

Helena Tobiasson, A Hedman, and Yngve
Sundblad. 2014. Still at the office - designing for
physical movement- inclusion during office work.
Ihc’14 1, (2014), 130-139.

A. Walsh, T., Petrie, H., Zhang. 2015. Localization
of storyboards for cross- cultural user studies. In
Proceedings of the 14th International Conference
on Mobile and Ubiquitous Multimedia, 200-209.
DOI:https://doi.org/https://doi.org/10.1145/28360
41.2836061

John Zimmerman, Jodi Forlizzi, and Shelley
Evenson. 2007. Research Through Design as a
Method for Interaction Design Research in HCI.
(2007), 493-502.

24





