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A Design Exploration of Health-Related Community
Displays

DANIEL GOOCH and BLAINE A. PRICE, School of Computing and Communications, The Open
University, UK
ANNA KLIS-DAVIES and JULIE WEBB, Community Action: MK, UK

The global population is ageing, leading to shifts in healthcare needs. It is well established that increased
physical activity can improve the health and wellbeing of many older adults. However, motivation remains
a prime concern. We report findings from a series of focus groups where we explored the concept of using
community displays to promote physical activity to a local neighborhood. In doing so, we contribute both
an understanding of the design space for community displays, as well as a discussion of the implications
of our work for the broader CSCW community. We conclude that our work demonstrates the potential for
developing community displays for increasing physical activity amongst older adults.
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1 INTRODUCTION
Older adults can face multiple age-related health challenges. In the UK, obesity is a grave concern
with 42% of older adults1 deemed to be overweight and 26% classed as being obese [51]. The UK
National Health Service (NHS) notes that obesity can lead to an increased risk of diabetes, coronary
heart disease, some forms of cancer and stroke. Obesity in older adults is also associated with a
number of mental health challenges, particularly reduced feelings of quality of life, life satisfaction,
and depressive symptoms [34].
In addition to the impact on the individual, treating obesity and obesity-related conditions is

expensive. Across the UK population, in 1998 the total cost was around £2.58 billion. In 2015, it was
believed to be around £19.50 billion; by 2050, it is estimated to reach £22.90 billion [2].

One approach to reducing the risk of obesity is to promote regular physical activity [52]. Exercise
has multiple health benefits; improving physiological function and improving mental wellbeing
[48]. Increasing physical exercise amongst older adults not only improves physical health but also
reduces feelings of social isolation and improves their mental health [29].
1Following Age UK and NHS guidelines, we define older adults as being over 60 years old.
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Research shows that tracking health through technology can lead to increased activity [53, 55].
However, the evidence for the efficacy of digital activity trackers for increasing activity amongst
older adults is still emerging [45]. Some researchers have questioned the current design of the
technology, arguing that a variety of design factors limit their acceptability to older adults [57].

Furthermore, the main body of research into health tracking using technology has focussed on
the individual. This is clearly important but disregards the impact of social factors on physical
activity. For example, approximately half of people who start exercise programmes will dropout
within the first six months [15, 36] whereas reviews of community-based group exercise for older
adults have shown adherence rates of around 70%-75% [17, 73]. Such figures demonstrate the
importance of community in supporting older adults to undertake physical activity; something that
many digital activity trackers do not support. Those that do provide a social element (e.g. Strava),
focus on a curated social network rather than an open community-based framing.
We wanted to explore the design possibilities of using digital activity trackers in a community

setting. We took inspiration from research into community displays that has demonstrated that
they can be effective in changing behaviours and bringing communities together [70]. We therefore
have focussed on supplementing existing activity trackers with a community display.
In exploring this design space we can better understand what factors make a difference with

regards to the efficacy of public displays for impacting community-level health and what could
motivate whole communities to increase their activity. We draw on this analysis to discuss the
implications for the broader CSCW community of moving towards a more community-centric
approach to health.
We conducted 4 focus group workshops with 25 older adults. We contribute an exploration of

the limits of acceptability within the design space of community displays for physical activity.
We argue that our results provide a strong foundation for supporting the design of platforms for
evaluation in the field.

2 LITERATURE REVIEW
Health tracking technology has become hugely popular amongst the population as a whole. One of
the largest health tracking technology companies, Fitbit, reported revenue of $314 million in the
second quarter of 20192. What evidence is there for the efficacy of this technology?
Some small-scale randomized clinical trials have indicated that the use of health trackers can

lead to an increase in step count (e.g. [13, 55]). Lim et al., have analysed data from the national-scale
intervention program “National Steps Challenge” organized by the Singapore Health Promotion
Board. Running from 1 October 2015 to 8 May 2016, participants were offered a free activity
tracker and mobile app to track their daily step count, coupled with a structured incentive scheme
[42]. Their research focuses on analysing the daily step counts of 140,000 individuals. While their
contribution focusses more on the analysis techniques they developed, they also note that while
the technology helped some user groups, overweight users generally had a lower adherence than
average and non-notable change in steps level [42].
Beyond efficacy, the HCI community has also studied a variety of behavioural factors around

health tracking, particularly the adoption, engagement and abandonment of trackers (e.g. [3, 24, 26,
37, 77]), suggesting that the current design of tracking technology is only appropriate for certain
populations.

2https://investor.fitbit.com/press/press-releases/press-release-details/2019/Fitbit-Reports-Second-Quarter-Results-for-the-
Three-Months-Ended-June-29-2019/default.aspx
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Given the potential of self-tracking to aid with health outcomes amongst older adults, it is
unsurprising that there has been a great deal of interest in exploring both the efficacy and important
design characteristics of self-tracking technology specifically designed for or used by older adults.

2.1 Self-tracking and older adults
In the USA, survey data indicates that while older adults use health-related self-tracking behaviours
more than any other age group, they rarely use self-tracking technology [18]. Given that there is a
widespread belief that self-tracking technology can help improve outcomes, a variety of studies
have explored older adults’ attitudes towards and usage of this technology, to better understand
the gap between expectation and reality.
Caldeira et al. explored self-tracking behaviour amongst older adults through eight qualitative

interviews [10]. Noting that the majority of respondents did not use technology, they also found
that older adults were more focussed on identifying changes in health rather than in making
targeted improvement. This suggests they are looking to the tracking technology as a diagnostic
aid, rather than as a motivating tool. Caldeira et al. concluded that involving older adults in the
design process is essential to ensure that the tools developed are designed to meet their needs.

In a substantial field trial with 95 participants using activity trackers over 10-weeks, McMahon
et al. found that questionnaire responses indicated that their participants perceived self-monitoring
technology for physical activity as useful [46]. This is a positive result, indicating a perceived
recognised need and benefit in self-tracking technology. However, without qualitative data into the
views of these older adults, it is hard to understand what value participants felt that the tracking
technology held for them.

This perceived need amongst older adults for tracking physical activity is supported by a range
of other studies. In a telephone survey of 1,013 older adults in Switzerland, Seifert et al., found that
from 5 pre-selected reasons to track physical activity, the most common reasons were “‘to track
daily physical activity’ (65.8%), followed by ‘to motivate myself to remain healthy’ (58.9%), [and]
‘to exchange data on physical activity and health with friends’ (21.5%)” [67]. However, they also
found that only 10% of respondents used a mobile health tracker, despite widespread technology
use amongst their study population.
Through the use of a custom smartphone application, Steinert et al. investigated how adults

over 60 with no smartphone experience engaged with technology-mediated tracking. Users could
choose to monitor medication intake, nutrition, water intake, and physical or recreational activity.
Participants were visited three times over the 4 week study. 21 of the 30 participants chose to focus
at least in part on physical activity, again indicating a perceived need. However, the data collected
through the study showed no significant change in the level of physical activity amongst those
who were tracking it [68].

Moving beyond individual studies, Caldeira and Chen present an excellent review of the HCI and
Medical Informatics literature on self-tracking amongst older adults [11]. Their findings correspond
to the course we have noted through our literature review: that there is a wide range of studies
that have established an interest amongst older adults in using technology to track health-related
behaviour, but that there is much more mixed evidence regarding the efficacy of tracking technology
[45]. Some studies find clear benefits and increased motivation to undertake physical activity (e.g.
[57, 58, 64]) while other studies find no change in outcomes (e.g. [47, 72]).
Caldeira and Chen’s review begins to unpick why there is a gap between the established per-

ceived need for self-tracking technology for older adults, and the lack of efficacy and use amongst
older adults. Partially this is a design issue, with a focus on designing for younger adults resulting
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in tools which are not appropriate, an argument also made by Seifert et al. [67]. The other identi-
fied shortcoming is the lack of an effective age-appropriate motivation strategy used within the
technology, a consistent concern across much of the self-tracking technology (e.g. [1]).

2.2 Motivation strategies and older adults
Supporting motivation and encouraging behaviour change is complex, and the details of the various
psychology theories are beyond the scope of this paper. Helpfully, Rodriguez et al. detail four of
the most commonly used persuasion techniques used in tracking technology for older adults [60]:
(1) Abstraction. using “abstract representations based on metaphors to increase the users con-

sciousness”
(2) Trigger the physical activity. “A trigger is defined as an alert that should be presented to

users at a moment when they can perform the behavior”
(3) Historical information and reflection. Providing an “awareness of [their] past behavior as it

relates to [their] goals”
(4) Positive and playful reinforcement. “If users perform the desired behavior, they should be

rewarded; on the contrary, they should not receive rewards or information that makes them
feel punished”

How these underlying techniques are implemented vary widely. Direito et al. analysed the top
40 smartphone apps aimed at modifying various health behaviours. Unsurprisingly, providing
instruction, setting graded tasks and prompting self-monitoring were all heavily present. More
surprisingly, planning social support/social change was a strategy used in just over half (55%) of
the analysed apps [14].
This is surprising as the majority of studies focus on the individual use of tracking technology,

including all of the studies we’ve previously discussed.
Some researchers have noted that much of the research on activity-related personal informatics

doesn’t take into account the social network that is essential for the longer-terms success of the
tracking technology [62]. Based on a 2-month study with 14 low-income families, Saksono et al.
outline how the current practice of using activity trackers is designed to be an individual activity,
with few families engaging in social discussions of the data. They conclude that one design direction
is to rethink personal tracking as a family activity, using the data to promote collective reflection,
leading to behaviour change.
The technology that does enable the social element of self-tracking tends to focus on a curated

social network [28]. Through an intense iterative co-design process, Harrington et al. explored older
adults views on health and fitness technologies, providing invaluable insight into shortcomings
of existing approaches and directions of further exploration. As a result of this work they argue
that this reliance on social networks is unattractive, and that supporting connection between older
adults and familial groupings may be more advantageous.

Such a view is partially supported by the interviews completed by Rodriguez et al which found
that active older adults tended to have a more extended network than less active older adults [60].
Research with longer-term users of tracking technology has highlighted the motivating value of
being able to share your data with the right community and that this sense of connection can help
support longer-term use of the technology [19].

However, focussing on familial groupings could lead designers to focus on a narrow interpretation
of which members of a social network are significant. Given the literature on social factors and
physical activity, exploring the potential for designing for an open community-based framing,
where motivation comes from a sense of community connection is an underappreciated design
direction.
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2.3 Social factors and physical activity
The impact of social networks on physical activity is well established within the health literature.
While half of people who start exercise programmes will dropout within the first six months [15, 36],
reviews of community-based group exercise for older adults have shown adherence rates of around
70%-75% [17, 73].

Recognising the impact of community on adherence rates, there has been a rapid increase in
social prescribing. Defined as “a means of enabling. . . primary care professionals to refer people to
a range of local, non-clinical services”3, social prescribing commonly involves a range of social
activities such as a range of sports, gardening or arts classes with the aim of improving mental
health and physical well-being.

While social prescribing has increased, a systematic review of the literature published between
2000 and 2016, written in English, found 15 evaluations of social prescribing. These evaluations
were mostly “small scale and limited by poor design and reporting”, with the review concluding
that “social prescribing is being widely advocated and implemented but current evidence fails to
provide sufficient detail to judge either success or value for money” [5].

Clinical reports published in the BMJ also argue that while many studies indicate that there are
benefits to patients, in terms of both mental wellbeing, physical health, and being socialised within
the community, the current evidence base is somewhat limited [5].
Given the importance of social factors on supporting long-term engagement with physical

activity, we argue that it is worth exploring how to combine the data-led approach of health
tracking technologies with technology designed to support the development of community.

2.4 Community Displays
Whether it is a village noticeboard or a digital billboard in a large city, community displays serve
the same purpose; to provide information to a community in a public location.
Much of the focus within the HCI community to community displays has been using them for

gathering the community’s opinion. In some cases this has focused on building-sized displays (e.g.
[4]), others have focused on particular demographics, particularly younger people (e.g. [30]).

Taylor and their team have run multiple studies into community displays (e.g. [70, 71]). Focused
on long-term deployments, their interest has been on whether these public displays have helped
create a sense of community. Their conclusion has been that in the right circumstances, if designed
correctly, community displays can be effective in changing behaviours and bringing communities
together [70].
For example, the Tidy Street project [6, 38] had the goal of encouraging households to reduce

their energy consumption through sharing data about the community’s consumption. Graphs were
chalked onto the road, comparing the resident’s consumption against the average of the city. This
public visualisation reduced electricity use by 15%, as well as developing a sense of community.

There are a number of examples of community projects which have explored how emotions are
captured, represented, and discussed in different social settings.

Mood Squeezer was designed as a stand-alone tangible installation that enabled office workers to
reflect on their mood by squeezing one of a set of coloured stress balls placed in common walkways
[20]. This data was visualised through lighting up a public floor. Based on 4-week field-trial, the
authors argue that the public display helped promote individual and communal reflections about
mood.
A similar approach is taken by Scolere et al. They designed a light-based sculpture that was

displayed in the atrium of a University building. Users could select pictures that represent their
3https://www.kingsfund.org.uk/publications/social-prescribing
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mood; these pictures then changed the colours of the sculpture. The authors argue that the public
nature of the display led users to reflect on the connection between their own feelings, and the
feelings of others [66].
Beyond building displays, the public display of mood has been used in designs ranging from

emotion-based social media platforms [12] to clothing which changes colour based on mood [31].
The only project we are aware of that involves community based displays and addressing a

health concern is the project from Parker et al. which explores technologies to address “diet-related
health problems in low-income neighborhoods and amongst ethnic minority groups such as African
Americans” [54].

Their project is based around a technology platform, Community Mosaic, which allows individu-
als to share their healthy eating ideas with one another as a means of advocating behavior change.
Users can share nutrition-related photos and text messages through their mobile phones, with
these message anonymized and aggregated before being visualised on an interactive public display.

Parker et al. report on a 12-week field study with 43 participants, with the public display installed
within a branch of the YMCA [54]. Users shared 278 messages, and were viewed a total of 1585
times.
Reflecting on their work, Parker et al. propose an agenda for HCI research on health activism.

Using an activist lens is highly contextualised, relating to a specific location, demographic, health
system, political situation and economic system. However, their overarching recommendation that
the field should be encouraging wellness through collective action aligns with our review of the
literature.
The common thread across these studies of community displays is that the social dimension

had benefits for the individuals involved. Given these experiences, we are interested in exploring
whether community displays could be an interesting addition to the ecology of health tracking
technology.

2.5 Summary
Having motivated the need for exploring the value of community displays to supporting the efficacy
of health-tracking technology, we believe it is necessary to understand older adults’ views on the
design concept. In doing so, we develop a clear understanding of the key design characteristics that
should underpin technology development and field deployment. We also build on the substantial
literature we have discussed regarding the need to involve older adults in the design of tracking
technology so that it fulfills their needs and desires.

It is thus important to consider the views of older adults on the concept of using public displays
for supporting community-level health.
In answering this question through a series of workshops with older adults, we contribute an

understanding of where the boundaries of acceptable use are, which will inform the development
of difference forms of community displays using personal data.

3 WORKSHOP DESIGN
The purpose of the workshops was to explore older adults’ views of community displays in the
context of health and wellbeing.

Our study was designed in accordance with our University’s code of ethics. We allowed partici-
pants the right to refuse to complete any of the activities, and we made it possible for participants
to immediately end their participation if they so desired. None of the participants opted to do
so. Consent was taken prior to the workshops beginning, alongside the collection of some basic
demographic data.

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW1, Article 85. Publication date: April 2021.
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3.1 Participants
We ran four design workshops with 25 older adults across a medium-sized city in the UK. The town
is socially and economically diverse. While we did not record individual information regarding
participants socio-economic status, the workshops were conducted in neighborhoods which did
differ in these respects. All of the workshops were conducted in pre-existing communities of older
adults (three charity groups (Group-A, Group-B, Group-C) and a retirement community (Group-D)).
Detailed demographics of our participants can be found in Table 1.
Group-B, Group-C and Group-D were all over 60; Group-A consisted of community workers

focused on the needs of older adults (aged 35-54). The overall mean age was 63 (min 35, max 85,
standard deviation of 14.7). Participants in Group-A were drawing on their extensive experience of
working with older adults in order to discuss what they felt would be useful for the older adults
they support.

19 participants identified as female, 6 as male, no one selected an alternative gender designation.
The sessions were conducted in groups of between five and seven.

18 of the participants were aware of digital activity trackers (such as Fitbits) although only 6
currently used one.

8 participants felt like they exercised enough; 17 felt that they should exercise more. All but one
of the participants undertook some form of exercise. The common means of exercise including
walking (16), exercise classes (7), swimming (3), cycling (3), golf (2) and gardening (2).

3.2 Procedure
We employed a workshop approach, supported by a series of scenarios. Each of the workshops
took place at the location the organisation normally meets. The workshops lasted between 45 and
97 minutes (mean = 69 minutes). Each session was facilitated by two researchers. Our procedure
was as follows:

(1) Study Introduction. Sessions began by the researcher explaining that the purpose of the
study was to explore what physical activity trackers are and what community displays can look
like. A short presentation was given to participants to provide some initial information. This
presentation was followed by a round-table discussion of the participants’ own experiences and
feelings regarding activity tracking and community displays.
(2) Storyboard presentation and feedback. To scaffold discussion, five storyboard scenarios were

developed which illustrated potential designs for health-related community displays. In developing
these storyboards, the following design positions were represented:

• Individual data vs Communal data
• Collaborative vs Competitive
• Raw data vs Relative improvement
• Steps vs other measures of physical activity
• How long measuring over – today, week, month, year?
• Whether the system provides advice on physical activity or not

Figures 1 and 2 show representative examples of the storyboards, as we do not have space to
include all five. Each of the storyboards situated and used the activity tracker in the context of an
individual using the technology by themselves, but in the context of a broader community effort to
increase physical activity. The scenarios used the abstraction, historical information and positive
reinforcement persuasion techniques discussed previously [60].
We validated the scenarios with two pilot participants, refining our study procedure prior to

running the workshops.
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Group Gender Age Currently Know Do you Should Current
use about get you be activities

tracking tracking enough more
technology technology exercise? active?

A Female 54 X ✓ X ✓ Cycling,
swimming

A Female 35 ✓ ✓ ✓ ✓ Walking,
yoga

A Female 46 ✓ ✓ X ✓ Walking
A Female 45 X X X ✓ Walking,

running
A Female 40 X X X ✓ none
A Female 47 X ✓ X ✓ Walking
A Female 47 X ✓ X ✓ Walking
A Female 42 X ✓ X ✓ Walking
B Female 70 X X X ✓ Gardening
B Female 84 X X ✓ X Gardening
B Female 82 X X X ✓ Walking
B Female 85 X ✓ X ✓ Walking
B Male 67 X ✓ ✓ X Walking,

swimming
C Male 67 X ✓ ✓ ✓ Walking
C Female 66 Fitbit ✓ X ✓ Walking
C Female 73 X ✓ X ✓ Keep

fit
C Male 70 ✓ X X ✓ Walking,

cycling
C Female 77 X ✓ ✓ ✓ Walking,

yoga
C Female 68 X ✓ ✓ X none
C Female 66 App ✓ X ✓ Walking,

keep fit,
swimming

D Female 69 X ✓ X ✓ Walking
D Male 68 ✓ ✓ ✓ X Cycling,

exercise
classes,
golf

D Female 70 X ✓ ✓ X Gym,
exercise
classes,
golf

D Male 83 X X X ✓ Walking
D Male 59 X ✓ X ✓ Yoga

Table 1. Demographics of our participants.
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Throughout the presentation of the scenarios, the researchers facilitated a discussion over what
elements of them the participants, liked, disliked (or had no views on), and what motivated those
feelings.

(3) Storyboard creation. Having viewed all of the prepared storyboards, pairs of participants were
asked to develop their own using blank templates, reflecting their personal preferences as to how
they would like to see the community displays work. This was intended to be a communal activity
for the group, encouraging further discussion through the creation process. Participants were
not guided through the storyboard creation process, as we didn’t want to influence the creativity
or outcomes of the process. We believe that the previous discussions were sufficient to cause
participants to reflect on their views, and develop their own storyboards. The storyboards were not
reviewed with the focus group as a whole as we did not want to constrain participants to develop
storyboards they were happy to share. Participants occassionally referred to their storyboards
during the wrap-up discussion to illustrate a point they wanted to make.

While all of the pairs discussed the storyboards, not all of them completed the templates.
(4) Wrap-up discussion. To finish the workshop, the researchers facilitated a final round-table

discussion, focussing on the two key questions:
• What are older adults’ views on the concept of public displays for supporting community-level
health?

• What information would older adults be willing to share/would like to receive through the
community displays?

Fig. 1. A storyboard that focus on communal raw data about steps being presented in a competitive fashion.

3.3 Analysis
In analysing the data from the study, our main question was understanding the views of older
adults on the concept of using public displays for supporting community-level health.
We collected two types of data to help answer this question. Firstly we audio recorded the

workshops. Secondly, we had paper copies of the notes, sketches and storyboards the participants
had developed.

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW1, Article 85. Publication date: April 2021.
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Fig. 2. A storyboard that focus on communal data about the number of hours of physical activity being
presented in a collaborative fashion.

The audio recordings were our primary data source, as participants were encouraged to talk-
aloud during the storyboarding process. The recordings were transcribed, before being subjected
to an inductive thematic analysis [9] in which we explored our participants’ views. No codes or
themes existed prior to the analysis; they were created through constant comparison of the data
and the application of labels to the text. This process was tempered by our interest in our key
question.

Having identified the themes from the audio recordings, we then applied these to the storyboards
to ensure that they were an accurate and comprehensive reflection of what the participants had
developed through the storyboards. No additional themes were generated through this process.

4 RESULTS
To contextualise our findings, we first note that our participants talked at length about the barriers
they faced in getting physical activity, and their current practices regarding tracking their health.
The barriers our participants faced have been reported widely in the literature [65]. They

included how age-related conditions and health limitations prevented them from undertaking
as much physical activity as they would like, as well as a lack of confidence. The participants
also discussed how difficulties in transportation were an issue in getting to locations suitable for
exercise, whether that be an exercise class, or just somewhere pleasant to walk.

Only 6 of our participants currently tracked their physical activity. These participants discussed
their practices within their workshops, leading to discussions familiar across the self-tracking
literature. For some of these participants, it was very good at keeping them motivated, whereas
others found that the technology was demotivating because of their repeated failure to hit the
targets. Only two of the participants used the functionality to share some of their data privately
with (family and friends). While these discussions are not novel, they are useful in contextualising
the broader conversations that occurred within the workshops.
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4.1 Response to the community display concept
There was generally a positive response to the concept of community displays, with all but one
participant seeing some value in the idea:

“That revolving thing... that’s good for information. Because you might not think, ‘Oh,
there’s a walking group going out on a Wednesday’... you know, dissemination of informa-
tion is good” [Group-D]

Some participants noted that while the concept was a positive one, the design characteristics of
the display (presented in the next section) would have a significant impact on whether people would
respond positively to the displays. In particular, it was highlighted that saturation and irrelevance
were significant risks to the success of such a display.

“As far as public display is concerned, I’m concerned about saturation. If you start lecturing
people on every street corner, you’re telling people to get fit, I think they’d cease to see it”
[Group-B]

“if they were changed regularly enough and if they were relevant, so as [name] says, if
they’re telling a community about an event around fitness that’s on, or a regular class or
something, if they’re giving that sort of information and it’s changed frequently enough
so that when people see the board that they pass every day it’s different so they look at it,
you know? I think that would be important” [Group-B]

The single participant who disliked the idea even in principle, thought that the community
display was too invasive:

“It strikes me as big brother is watching” [Group-C]

This is related to a general resistance to linking personal data about physical activity to the
display across all of the workshops, with the general view being that non-identifiable data was
preferable for reasons of privacy:

“I think a lot of people wouldn’t like individual data being put out there” [Group-B]”

These views are interesting, given that they start to address one aspect of our main question -
whether older adults see value in using public displays for supporting community-level health. Our
data suggests broad consensus that such a technology could help support older adults undertake
more physical activity, if designed appropriately. Such a consensus suggests that this is a promising
direction of research, something the HCI community should note given the lack of health-related
community technology we have previously noted [54]).
Given the identification of key design concerns even in discussing the broad acceptability of

the notion of using community displays to support health, our participants also highlight the
necessity of involving end-users in the design process (as discussed at length in our literature
review). By sharing the views of communities more broadly, through papers such as this as well
as other outputs, we gain a broader understanding across the HCI community as to the percieved
value of certain design characteristics. As such, we now turn our attention to these specific design
characteristics.

4.2 Design characteristics of the community display
Through the workshop discussions, and the development of scenario storyboards within the
workshops, a variety of design characteristics were discussed.

4.2.1 Community level disempowerment. One of the main discussion points was about disempow-
erment, with all of the workshops expressing concern that any community initiative needs to
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consider the diversity of its members. This could be for a variety of reasons, whether financial,
physical or emotional:

“I think it’s got the potential for people to feel left out if they feel they feel, for whatever
reason, emotionally or physically, they can’t get involved with it. Although they probably
could, but in their mind they think, ‘Oh, well, look, they’re doing all that. I can’t do it.”’
[Group-A]
“And if you couldn’t afford a Fitbit or anything like that, you would be excluded from
taking part in the community bit, wouldn’t you” [Group-B]

Some of the specific age-related concerns included mobility, physical ability and technological
skill:

“But some areas have got a lot of people, older people where they’re not as mobile. So,
you’re always going to get one that is better than the other” [Group-C]
“I went on the walking group and they buggered off and left us because we were too slow”
[Group-D]
“But I find, as I get older, technology, it just bypasses me. I find it very difficult to pick
things up now” [Group-D]

While the self-tracking community has moved towards a position of agreeing that older adults
should be involved in the design process, the conversation has gone no further. There is a tendency,
and the authors are as apt to do this as the broader community, to discuss older adults as a
category group, not necessarily reflecting on the many varied and broad variations in opinions and
abilities amongst such a crude categorisation [43]. Research has shown that technological health
interventions tend to disproportionately benefit the advantaged [74].

Our data drives this home, and highlights that our participants, and older adults more generally,
are not by any means a homogenous group. Designing for them as a singular group will always be
disenfranchising and limiting, a point we return to in our discussion.

4.2.2 Nature of the messaging. Part of the solution to disempowerment is to ensure that the
messaging of any community display is inclusive. There was wide agreement across all of the
workshops that the messaging must be positive and reinforcing, rather than negative and critical:

“I don’t like the negative bit, ‘Oh, unlucky. Oh, bad luck.’ I think what you could have is,
‘Well done, well done. Your target was,’ in tiny little writing. Then they can see that they
didn’t reach it.” [Group-A]
“It’s got to be worded really carefully so it doesn’t come across as criticism. ‘This week,
you’ve failed.”’ [Group-B]

Our participants reiterated the importance of providing context to whatever data was displayed.
Beyond questions as to the accuracy and meaningfulness of the data (as noted earlier, participants
were aware of the shortcomings of step-count data), our participants were clear that putting the data
into a context that was meaningful would be more motivating. Distance or time were highlighted
as more relevant to lived experience than, for example, the number of steps:

“‘You’ve walked the equivalent of Oxford to London in the last month,’ or something, little
things that put it into perspective and things.” [Group-A]

One workshop took this a step further, and discussed whether highlighting particular case studies
to demonstrate reality could be particularly powerful:

“It could be ‘John saw the yoga session advertised and started to go, made new friends,
said it made him feel happy.’ I don’t know, something like that. They thought it might be
quite a nice way to motivate people to think, ‘Oh actually, maybe I’ll give that a try,’ in
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that way, rather than using it just about steps and data. It could be more about a bit more
real-life examples of what people have done to get more active.” [Group-A]

This was compared against the advertising strategy for many fitness organisations which promote
a certain body ideal. Given that this is not feasible for the majority of people, such advertising can
be extremely demotivating, particularly for older adults who are rarely shown in a realistic fashion:

“even just the posters and that, because when we went over to [name] Leisure Centre they
had pictures of buff guys and really skinny, tiny women. That really puts you off, but in
reality (Laughter)... It’s the advertising. Why would you want to go and join that when
you think all these people on these posters are the ones that go?” [Group-A]

Our data highlights that the messaging through the imagined community display must be positive
and reinforcing, ensuring that such a system would be inclusive to as broad a cross-section of the
community as possible.

4.2.3 Local community information. Each of the workshops discussed the importance of keeping
the information on the displays extremely local. Whereas information about local options for
exercise could have previously been provided by a local newspaper, the move to social media has
made it harder for some people to access local information, particularly if they do not belong to
social media.

[P1] “No local paper so hard to know what is going on”
[P2] “If you’re not on social media, you haven’t got a clue what’s going on, have you”
[Group-C]

Therefore, making the information available through a local display would empower the local
community to have more control over the sharing of local information, particularly for small
community groups who may struggle to otherwise advertise:

“To publicise those sorts of groups to local communities, I think, would be one of the things
that your digital displays would really be effective at doing” [Group-B]

The physical nature of the display also determines that the audience remains local, or at least
has a local connection, which was seen to be a positive aspect:

“But through [name] village, it would be nice to have a board, that you drive into [name]
village – not to take your eye off the road or that – or people who are walking around, and
say events that are on this week. You know, if you’re having a coffee morning or you’re
having a gardening do... what kinds of activities there are locally, what time they start”
[Group-D]

“As long as it was local so that they could physically walk to - if they’re walking past the
sign they might go, ‘Right, actually I’ll go to that now,’ or something. . . it would need to
be very local and very local information. It’d be irrelevant if you were in [area] and you
were told something over in [area] or something” [Group-A]

By preserving this link to the local area, there was also some discussion as to whether the displays
could act as a mechanism for connecting people together, so that people could join new groups
together rather than having to be motivated and brave enough to try something new on their own:

“And, you know, ‘If you don’t want to go on your own, come with me,’ because, actually
we haven’t written that, but I think that’s also very important for starting any sort of
exercise is if somebody says, ‘Well, I do it. Come with me.”’ [Group-B]

Such results correspond with a range of community initiatives, which tend to highlight the
importance of locality in forming strong community bonds [54]. As one of the first studies into the
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use of community displays linked with health tracking technology, this result may not be novel,
but it reaffirms the value of locality when developing initiatives in this context.

4.2.4 Collaboration vs competition. Of the design parameters explored through the storyboards,
the only factor that led to significant discussion was whether the displays should include elements
of competition or collaboration.
The overwhelming view was that competition between areas would be a poor decision. One

reason would be the difficulty of pairing neighbourhoods of similar demographics:
“The only thing I didn’t like was the competition between different - it’s just because I
didn’t think that that would actually be fair” [Group-A]

With a second reason being that while competitiveness could be motivating for some individuals,
it could be demotivating for some individuals and it is hard to strike a balance when working across
a community:

“It wouldn’t appeal to me” [Group-D]

“I think it’s quite personal. Some people I know are just absolutely inspired by that sense
of competition, and other people are a bit crushed by it... How do you measure that across
a community?” [Group-B]

A final reason was noted that some areas already have issues with one another, and that a
competition between them could further stoke tensions:

“You would not want to display [area] data next to [area] data. There are enough dynamics
between those two communities anyway” [Group-B]

In contrast, building collaborative elements into the display were seen as hugely positive in all
of the workshops:

“It could help people come together and exercise more.” [Group-A]

“I think when you’ve got a group you encourage each other, because you’d all be comparing
– ‘What did you do this week?”’ [Group-D]

Further emphasising the importance of community and locality that were discussed in the
previous section.

Being part of a community involves some sense of belonging to a grouping beyond the individual
[32]. One interpretation of this is that belonging to a community is partially defined by whom is
excluded from that community, who lives outside of the accepted norms of that community [69]. In
this sense, it follows for the community displays to focus on collaboration rather than competition;
that the technology acts as an additional bond that brings a community together, regardless of what
any other community is doing. Early research into exercise programs using workplace competition
highlighted that smaller organisations tended to have a greater rate of participation, in part due to
an increased pressure to belong to the community [7].

While collaboration appears to be the preference amongst our participants, there are risks with
such a design approach. For example, the community displays could help create cliques within the
co-located community, developing a division between those who use the system and those that do
not.

Given the complexity of intra-community dynamics, ensuring that the technology is supporting
rather than disintegrating a local community is of sufficient challenge to designers, without be-
coming overwhelmed by the potential risks of technology disrupting delicate inter-community
relationships.
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5 DISCUSSION
Our participants had a generally positive response to the concept of community displays, indicating
that such displays might motivate them to undertake additional physical activity. However, through
these discussions it is abundantly clear that the design of such displays is not trivial, and that
small changes to the design could have an immense impact on their efficacy. We therefore start our
discussion by exploring three of the key design principles expressed across the focus groups.

5.1 Design Characteristics
The three design characteristics identified by our work are the need for designs to be inclusive, the
benefits of collaboration over competitiveness and the advantages of focussing on local concerns. In
each subsection, we first discuss the implications for designing health-related community displays,
before considering the broader implications of these design characteristics.

5.1.1 Inclusivity. One of the strongest themes running throughout our focus groups was the
importance of inclusivity, that anybody could benefit from the displays. In Section 4.2.1, we
highlighted that one of the main discussion points of the focus groups was about disempowerment,
with all of the workshops expressing concern that any community initiative needs to consider the
diversity of its members. This included physical aspects of an individual’s health, their financial
situation, their technological skill level or emotional aspects of their health.
This is a clear statement of inclusive design [50], where the principle is clear: give appropriate

consideration to all potential users of a technology during early stages of the design. Proponents
argue that inclusive design improves the functionality and aesthetics of systems for everybody.

The authors come frommore of a user-centered design traditionwhere focussing the demographic
of the target population allows for a more appropriate response. While this leads to issues in terms
of defining who can participate [35, 76], such concerns are amplified if we are trying to design for
all potential users.
Not only does this inclusivity impact the data being recorded (i.e. what the proxy measures of

physical activity are) but also the nature of the messaging communicated through the displays. As
other digital civics projects have noted, the public narrative of a digital civics project is key [22].
Our research highlights that positive reinforcement, coupled with a meaningful contextualisation
of the collected data would be the most suitable design direction.
Beyond these recommendations over the design of the community display technology, the

importance of inclusivity is as relevant to the way in which such technologies are developed.
While the self-tracking community is moving towards a position of agreeing that older adults

should be involved in the design process, the conversation has gone no further. There is a tendency,
and the authors are as apt to do this as the broader community, to discuss older adults as a category
group, not necessarily reflecting on the many varied and broad variations in opinions, abilities,
financial resource that individuals may have. There is also little consideration of how other needs –
such as disabilities, racial disparities or socioeconomic unfairness – create competing pressures,
which can lead to tokenism [41]. Taking an activist approach to dealing with these issues in the
context of technological-mediated health can be beneficial [54], but risks tightly scoping the nature
of who is being advocated for.

We thus see an ongoing research direction for the CSCW community in terms of understanding
how to aim for more inclusive design, and how to deal with the potential conflicts between the
conflicts of different groups.

In putting together engagement approaches, there is no panacea to this, as ensuring universality
is an admirable, if ultimately unachievable aim. However, certain concrete measures can be taken,
particularly in terms of being imaginative about providing options for varied participation and
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in how recruitment is achieved. As we cannot compel people to participate, having diversity and
inclusion and the forefront, and valuing it as much as participation at all, has to be the starting
point for a designer. We also have to acknowledge that exclusion can always occur, despite specific
attempts to ensure inclusion [69].
One way for the CSCW community to encourage inclusivity is to be clearer in the expec-

tations regarding reporting the characteristics of study populations, for example including the
“race/ethnicity/culture/language, occupation, gender/sex, religion, education, SES, and social cap-
ital as well as age, disability, and sexual orientation” [74]. While this transparency could prove
helpful in contextualising results, compelling it could lead to a disinclination of participation due
to participants not wanting to disclose so much sensitive data before participation.

5.1.2 Collaboration. The majority of physical activity tracking systems contain elements of com-
petition, whether this is with yourself (as per the Fitbit daily goals) or with your social network (as
per Strava).
Our participants argued that expanding this competitiveness to a community-scale would be

extremely demotivating for some, particularly those who struggle with physical activity who might
benefit the most from the community displays. Instead our focus groups argued for a privacy-aware
contextual service [40, 49] which could bring all elements of the community together, rather than
rank and compare individuals.

Previous work in digital civics has highlighted the importance of forming personal connections
and social networks beyond any technical implementation [16, 23, 27, 33]. Our research has shown
the same thing in the context of community displays; the motivating factor comes from sharing the
data and creating a sense of a community, rather than achieving set goals. In doing so, we move
away from extrinsic rewards towards longer-term intrinsic motivation [61].

Based on our results, we thus argue that the current competition focus of many physical activity
trackers is a limitation, and the CSCW community should further explore the benefits of more
collaborative designs.

More broadly, this recommendation is supported by work which suggests that competition and
gamification is most effective in the short-term [39], whereas building a collaborative community
necessitates a much long-term approach. This has implications for our community in terms of
how we approach researching technologically-mediated health interventions, particularly in terms
of what success looks like. In addition to the easier-to-measure short-term interventions which
currently dominate, we need to better incentivise studies that operate over the long-term.

5.1.3 Local concerns. In 1985, Neil Postman’s book carefully detailed how our changing media
landscape has gradually reduced the importance of local news as we become immersed within a
wider media landscape [56]. Undoubtedly since then the Internet has accelerated this change so
that we now live and work within a ‘global village’.
There are elements of our lives where this focus beyond the locality doesn’t work well. Our

focus groups strongly argued that the community displays should be inherently based around a
physical community, and provide access to news about the local community, local activity classes
and consolidate the physical activity tracking data for only that community.
Such a position has been found in other digital civics work [22]. The hyperbole around many

digital initiatives - with Smart Cities being the latest in a long line - forgets that at heart, ‘all politics
is local’. People live, work and enjoy leisure within the local community. We argue that as physical
activity tracking moves from an individual activity to more of a social activity, we should focus on
ensuring that the link to local communities remains strong.

In doing so, we join an increasing trend within the CSCW community encouraging research to
go against the trend to develop technologies that aspire to be global [44, 63], but to reaffirm the
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importance of small scale localities in enabling the collective pursuit of change in the context of
health through community action [25, 54].

5.2 Empowerment and Control
User-centered design researchers have to contend with the complexity of power distribution and
decision making in UCD projects [8, 59]. Fundamentally these design methods have “the ambition
that users should take part in all types of decisions – also in the big decisions, like defining
the problem and its solution – and be given a voice, as well as the power to participate in the
decision-making” [8, p. 41]

Two of our focus groups had long discussions regarding the suitability of community technology
being designed by individuals not within the demographic, whether this was for age reasons
[Group-C] or in terms of being situated within the physical neighborhood [Group-D]. While both
focus groups recognised that we were trying to gain an understanding of their lived experience,
and design technology that supported their aims and objectives in a suitable manner, both groups
argued that we could not have a deep understanding of their concerns or needs. Without this deep
understanding of their lived experience, they expressed deep reservations about us being able to
design responsibly.

These concerns have been recognised by others working in the area of digital civics. The selection
of participants for research projects is always a political matter, which can privilege those social
groups who can more easily contribute and already have relevant competencies and values [75]. In
our design practices, we are trained to be mindful of who is involved, with what roles and power
[21].

This issue however goes deeper than this, and suggests that our role as research partners would
still be insufficient to deal with issues around empowerment. This is as an ongoing challenge which
is particularly pertinent when operating in communities in the context of health and wellbeing.
Key to addressing this challenge is the sustainability of the envisaged technology, in both

financial and technical terms. Various digital civics projects have attempted to upskill communities
to ensure interventions continue beyond (e.g. [22, 23]) but financial sustainability remains much
more challenging. In sustaining interventions, it is more viable to empower communities and
transfer control as compared to time-boxed research projects.

Planning for sustainability has to be valued from the start of an intervention, butmore importantly
valued by both the research community and funders. The research community should be creating
incentives in terms of expecting sustainability to form part of any publication, as well as costing
the time and resources needed for sustainability in research grants. Without such changes, while
we may be inclusive and support empowered design processes, the long-term success of our
interventions will always be limited by the resources of the related research project, making true
empowerment of communities impossible.

6 CONCLUSION
In this paper we have described a design exploration into the suitability of using community
displays to support older adults to increase their level of physical activity. We highlight that three
design principles – inclusivity, collaboration and locality – are key elements in the design of any
community displays. We expand beyond these design principles to discuss the implications of our
work for the broader CSCW community.

This study provides foundational support for further exploration of community displays to
support older adults increase physical activity, validating the concept. In future work we plan on
exploring whether implementations of such systems can collect meaningful data in the long-term
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across a community and explore whether such devices can actually increase the physical activity
of older adults.
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