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care. Smart wearable technologies have been already developed to support citizens to be
more physically active. However, the impact of these wearable technologies on seniors
is still requires more research. Persuasive system design (PSD) strategies may be applied
to motivate seniors to adopt a more active lifestyle. This paper examines 12 student team
design concepts which aim to add values to one existing wearable product by redesign-
ing the accompanying application to suit an elderly user group using the PSD principles.
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BACKGROUND

Trends in aging

The European Council recognizes the need to
address Europe’s growing population of senior
citizens, caused by the rise in life expectancy
and decreased fertility rates'. The World Health
Organization (WHO) projects the population
percentage of seniors in Europe to rise from 14%
in 2010 to 24% in 2050 This rapid growth of
the ratio of senior citizens, aged 65 and above,
to working-aged citizens, will put increased
pressure on Europe’s healthcare systems which
are mainly funded by working-age taxpayers'?.
Senior citizens are the most expensive popula-
tion group for the health care system and their
numbers rise faster than those working-tax pay-
ers who finance Europe’s health care systemsl.
Thus, addressing the high costs associated with
health care in older age can potentially solve
Europe’s approaching health care cost dilemma®.
2017
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Adopting a more active lifestyle is one of the
surest, “means of postponing the onset of func-
tional decline, promoting independence, and
maintaining a high quality of life in old age”?,
while sedentary behavior will have negative
health consequences”'. Despite these clear
health benefits, the senior population cur-
rently displays the most sedentary behavior, of
any age group®’, often spending about 80%
of their waking hours in an idle manner®. The
challenge is how to motivate seniors to adopt a
more active lifestyle, increase this population’s
independence, improve their quality of life and
ultimately decrease high cost of care.

The need to implement persuasive strategies
to stimulate seniors to adopt a more active
lifestyle is clear. Earlier related work emerges
a strong indication that the application of per-
suasive strategies should be personalized to
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improve the likelihood of the target behavior
being adopted'®". Though much is written
on the need for personalizing persuasive mes-
sages to match the user’s motivational and psy-
chological profile, it is unclear how strategies
for persuasive or motivational messages can
be applied to suit the specific and personal-
ized needs of the user. This personalization
is particularly important for the senior popu-
lation, due to their largely varying needs'>'®".
LeRouge et al. highlighted the fact that, “the
process of capturing the mental model of the
aged patients such that it can be used to inform
the design decision of health products is yet
not well articulated in research and practice”".
This paper will describe and discuss an initial
study intended to generate design strategy sug-
gestions for further research, and aims to con-
tribute to a better understanding of how to ap-
ply the personalization of persuasive strategies
for behavior change, especially for seniors.

Demographics of senior citizens

The European Commission published that the
overall fertility rate in Europe is projected to in-
crease from 1.59 in 2013 to 1.68 by 2030 and
1.76 by 2060, but will remain below 2.1, the
natural population replacement rate*. In addition,
life expectancy in the EU is projected to increase
7.1 years for men and 6 years for women, be-
tween 2015 and 2060'. From this it is clear that
Europe will need to address the challenges that
come with health in older age.

The European Commission' has identified that
demand for care, and thus care-related expens-
es, increases with age as seniors are more like-
ly to suffer multiple comorbid conditions and
chronic diseases, such as frailty which inhibits
their independence and increases their need
for care. These findings are echoed by Sneha'®
and LeRouge™. The EU will see a substantial
increase in public spending on long-term care
for seniors; between 2007 and 2060 public
spending will almost double from 1.2% to 2.3%
of GDP in the EU”. This increased demand for
medical care with age can in part be explained
by the relative lack of successful medical in-
novations to treat chronic diseases, despite ad-
vances made to decrease the number of fatal
diseases'. Also, the changing ratio between
senior citizens and working-aged taxpayers
poses a financial issue. By 2060, the number of
working-age adults for every person 65 years
of age and older will have decreased from the
present four to only two, overtaxing the current
healthcare system'.

As European member states cut public spend-
ing on professional care homes for their seniors,
strain and stress on family and other informal
2017
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care providers who step in to replace formal
care increases"?°. Muscle weakness, poor bal-
ance, and low bone density among other preva-
lent symptoms of frailty threaten a senior’s in-
dependence and self-sufficiency® and increase
their dependence on care. Physical activity has
been shown to maintain muscle strength and
bone density and improve the physical func-
tioning required for activities of daily living?'.
Physical activity has been found to have a posi-
tive effect on social involvement, self-esteem,
stress reduction, cognitive function, maintain
bone density and muscle strength, and chron-
ic disease risk reduction?'. Increased physical
activity in seniors has been shown to not only
improve psychological well-being and overall
quality of life but also to prolong independ-
ence of care''. In contrast, sedentary behavior
has been linked to coronary disease, type two
diabetes, breast cancer, colon cancer and other
causes of premature mortality?>. Activating Eu-
rope’s senior population will, “not only increas-
es healthy life expectancy and postpones much
health expenditure but [will] also [have] wider
economic benefits”. Prolonged healthy life ex-
pectancy incentivizes people to invest in the
development of skills and to postpone retire-
ment’. Enabling seniors to remain independent
longer, by stimulating physical activity will not
only decrease the care related costs associated
with falling and other symptoms of frailty but
will likely improve their quality of life through
affording them more independence and reduc-
ing strain on informal care providers.

To summarize, although there is no way to pre-
vent the natural decline that comes with aging,
an increase in physical activity can make seniors
happier and healthier, improve the senior popu-
lation’s quality of life by affording them longer
independence and thus reduce health care cost.
The question remains: how can we motivate the
senior population to adopt a more active lifestyle?

Design for behavior change

Behavior change is difficult to achieve and espe-
cially, to maintain. In the past researchers have
attempted to define strategies to stimulate peo-
ple to achieve and maintain their target behavior.

Much of the existing literature focuses on de-
scribing the psychological elements that lead
to behavior change. Ryan and Deci’s Self De-
termination theory describes three different
motivators correlating to three innate human
needs; competence (feeling over control over
one’s situation), relatedness (feeling of con-
nectedness to others), and autonomy (feeling
of free will)”>. Ryan and Deci* describe basic
human needs which may act as motivators;
these fundamental motivators are not easy to
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translate into practical strategies toward design
for behavior change. In our continued search
for relevant frameworks we found Prochaska
and Velicer’s Trans-Theoretical Model (TTM)**
of behavior change both descriptive and ac-
tionable. The TTM describes behavior change
as a process over time with various stages of
openness to adapting to new behavior, from
ambivalence to determination’*. The TTM al-
lows designers to gain a better understanding of
the dynamic state of mind their user is in when
moving through the process of behavior change.
This model does not provide suggestions as to
how to match user needs in each of these stages
with the appropriate design strategies.

Fogg’s Behavior Model®®> describes what must
occur to induce the user to perform a target ac-
tion, and includes designer suggestions. Fogg’s
model proposes that the likelihood of adoption
of the desired behavior is related to the user’s
motivation to complete the task, and their ability
to do so”*. Fogg®® determined that the higher an
individual’s motivation, the more inclined they
will be to take action, even if the task is diffi-
cult. Fogg® also asserted that if an individual’s
motivation is low and the target behavior needs
to require very little effort, individual’s ability
needs to be high, for the individual to perform
the behavior”®. Although Fogg’s valuable in-
sights establish some notion of requirements for
triggering behavior, this model does not provide
strategies about how to create fitting triggers ap-
plicable to design work for senior users.

More focusing on defining design applications,
the Behavior Change Wheel, a framework for
characterizing and desi%ning behavior change
interventions by Michie®®, suggests that differ-
ent behavior change design policies can be im-
plemented through any of Michie’s identified
interventions. The outermost ring of the Behav-
ior Change Wheel is called policies and refers
to drivers from responsible parties, which en-
able or facilitate interventions, targeting behav-
ior change®®. Unfortunately, none of the above
frameworks provide concrete strategies for ap-
plying interventions in projects aimed at stimu-
lating seniors to be more physically active.

Other literature is highly specific in provid-
ing concrete suggestions about how to attain
lasting behavior change. Culos-Reed”” writes
on the Predictors of Adherence to Behaviour
Change Interventions in the Elderly and de-
scribes determinants of an individual’s likeli-
hood of following through with a healthier life-
style. Culos-Reed?” states that self-efficacy and
past exercise habits are the most important in-
dicators of whether an individual will adopt the
target behavior and that social support plays a
2017
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major role in adopting new habits of increased
physical activity and diet.

Consolvo® describes design strategies for life-
style behavior change technologies. Character-
istics of effective behavior change design should,
according to Consolvo®®, be abstract enough to
encourage the user to reflect, be unobtrusive to
user’s other activities, not be objectionable to
the user if shared in a public space, be attractive
and aesthetic, be positive, allow the user to have
ownership of the system, allow user to track
their change over time, and be comprehensive
enough to address a variety of user needs re-
lated to their changing behavior’®. Consolvo?
provides significant insights into the needs of
users in terms of behavior change, however the
strategies proposed might be better suited to
function as overall design requirements, rather
than a systemic overview of design approach
strategy, as these high-level concepts can still
be challenging to implement in a design process.

Oinas-Kukkonen and Hajumaa?®® provide clear,
persuasive strategies in their article, Persuasive
Systems Design (PSD). They outline four main
system qualities (Primary Task Support, Dia-
logue Support, System Credibility Support, and
Social Support). Each of these principles is fur-
ther divided into descriptive design principles,
referred to as persuasive principles. These per-
suasive principles can be used to classify the
motivational drivers behind products, which
aim to change user behavior toward a healthier
lifestyle. This paper is interested to research
how these persuasive principles can be applied
to create motivational drivers to promote physi-
cal activities among senior citizens.

Previous work to facilitate behavior change tar-
geted towards an already motivated audience,
such as a running application for already dedi-
cated runners, often depend on the intrinsic
motivation of the user and are inappropriate
for those yet unmotivated to adopt a healthier
lifestyle®®. The growing population of sedentary
seniors is not motivated to engage in enough
regular physical activity, and thus likely require
a different approach to motivate them to move
more. This calls for research actions to explore
ways in which persuasive strategies can be ap-
plied to adapt existing products, intended for
physically active younger adults, to stimulate
senior users to adopt a more active lifestyle.

METHODOLOGY

To explore which persuasive principles?® should
be used to meet the needs of senior citizens
to promote physical activity, we conducted
multiple case studies of student group design
processes. Due to the lack of activity promot-
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ing products specifically targeting a senior au-
dience, we decided to analyze student group
design concepts rather than existing products.
Student groups re-designed applications, ac-
companying existing fitness and activity pro-
moting products for younger adults, to be more
suitable for senior users. By analyzing which
persuasive design principles students applied
in their final application re-design concepts to
motivate senior citizens to live more actively,
we can formulate new hypotheses and design
research questions for further investigation.

The case studies were based on 12 student
groups design projects. There were two pre-
defined design cases: 1) redesign of Xiaomi
Band’s*'??, a wearable sensor facilitating self-
monitoring accompanied with a mobile ap-
plication, for senior users to promote physical
activity and 2) redesign of the smart sensor mat,
HealthSit’s accompanied with a mobile applica-
tion, to prevent sedentary sitting behavior. The
HealthSit was designed by Ren?*, at the Depart-
ment of Industrial Design, Eindhoven University
of Technology (TU/e), to allow office workers
to self-monitor sedentary sitting behavior. The
HealthSit prototype consists of six pressure sen-
sors incorporated into a felt mat, which registers
the sitting posture™.

The setup of these design cases was achieved
in a multidisciplinary Bachelor course for first
and second-year students at the TU/e. This
course aimed to teach students different market
research methods and identify design opportu-
nities through actively working in pre-defined
design cases. At the start of the 4-week course
from 17 November2016 until 12th December
2016, 78 students were divided into 12 multi-
disciplinary groups of five to seven students per
group from different disciplines. Table 1, Group
Distributions, below provides the group infor-
mation and the related design case. Six student
groups worked with the Xiaomi Mi Band and six
student groups worked with the HealthSit.

Table 1. Group distributions

Product to re-design Design for senior citizen user group
Group 7 with 7 students

Group 8 with 7 students

Group 9 with 6 students

Group 16 with 7 students

Group 17 with 7 students

Group 18 with 6 students

Total: 40 students

Group 10 with 7 students

Group 11 with 6 students

Group 12 with 5 students

Group 13 with 7 students

Group 14 with 7 students

Group 15 with 6 students

Total: 38 students

{ 78 stud

Sensor: HeathSit

Sensor: Xiaomi Mi Band

Total number of S
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Each student group followed a similar reflec-
tive transformative design process®® and took
on first, second and third person perspectives®.
All groups initially used the existing applica-
tions themselves, taking on the role of the user.
After making some suggestions for redesign
from their own perspective, all groups con-
ducted semi-structured interviews with at least
one senior user. Senior users never participated
in user research with more than one student
group for the duration of this design case. From
their collected user insights, each of the twelve
student groups then created a first design itera-
tion for the redesign of their application. The
groups got feedback on their design concepts
from a second user interview or user test. Each
of the student groups followed a comparable
process for this design case.

In order to examine how persuasive strategies
can be applied to adapt applications to more
closely address the needs of sedentary seniors,
the final concept video, presentation and re-
port of each student group were collected and
analyzed. The aim of this analysis was to specify
how persuasive strategies could be applied to
motivate the seniors to be more physically active.

To compare and analyze these concepts of this
investigation, the general quality of each con-
cept was examined in a user evaluation. Only
concepts with suffice quality will be included
in further analysis. Authors made a selection of
a set of criteria, based on the 8 dimensions of
product quality defined by Gavin®®, i.e., per-
formance, feature, reliability, conformance,
durability, serviceability, aesthetics, perceived
quality, to evaluate the general quality of the
concepts appropriate for this context. They
determined that the concepts should be ap-
pealing to users (aesthetics), encourage physi-
cal activity (feature), stimulate continued usage
(serviceability), allow room for personalization
(feature), be realistic and accessible (service-
ability). An independent focus group of po-
tential future users was asked to evaluate each
concept based on criteria established by the
authors. The focus group members consist of
four potential users (Table 2), Focus Group Par-
ticipants, for more details. One researcher pre-
sented concise descriptions of each concept
and value while displaying any visual material,
like application screenshots or concept video
the students provided in their deliverables, to
the focus group. Focus group members were
asked to rank their agreement with 9 state-
ments related to the criteria specified by the
authors. Assuming each of the statements bears
equal weight on the quality of the concept we
can examine the average of all 9 criteria and
use this overall concept score to compare the
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Table 2. Focus group participants

. . Number of times

Participant . . .
Age Education engaged in exercise
Number
weekly

1 59  Masters 5

2 54 HBO* 2

3 61 PhD 3

4 56  MBO* 2

quality of the concepts. All ratings are on the
same Likert scale’” except statement 9 which
uses an inverted Likert scale’. Therefore, the
answers from statement 9 were inverted before
calculating the average. Concepts with higher
than average score were considered with suf-
fice quality. We analyzed these concepts fur-
ther to identify the implemented persuasive
principles through careful examining the sub-
mitted final reports, concept videos and pres-
entation slides of the selected concepts. Each
concept was also clustered according to the
values that they created to promote physical
activities. Authors then formulated hypotheses
for future research based on the identified per-
suasive principles applied in each concept and
their relation to the resulted values in order to
get better understanding on how to create mo-
tivational strategies for promoting more physi-
cal activities among senior citizens.

Results

Table 3 and 4, Summary of design concepts,
summarize the final concepts and value propo-
sitions of each student group. Almost all stu-
dent groups mentioned at one time the impor-
tance of translating the application into the na-
tive language of the seniors and using graphical
interfaces suitable for seniors, such as easy to
read text. These common observations were
not discerned in the table below which reports
on the student groups’ unique concepts unless
specific, explicit attention was paid to these el-
ements in the final report.

Table 5, reports on the focus group’s average
agreement score for each statement. We can
conclude that concept 10, 12 and 15 are eval-
uated as best by users in the focus group and
concepts 17 was evaluated as worst but all con-
cepts rank between 2.9 and 4, with 3 being the
average possible score. Thus, all concepts were
deemed sufficiently similar in quality to be ac-
ceptable to include in our analysis.

Through careful examination of the submitted
final reports, concept videos and presenta-
tion slides each student group contributed, we
identified the persuasive principles in each fi-
nal concept. Initially, this resulted in an exten-
sive list of all the persuasive principles found in
each design concept (Table 6). From this list, it
2017
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becomes clear that students applied a combi-
nation of persuasive principles to adapt activity
tracking sensor applications to senior citizens
in their final concepts. For example, group 12
combines mostly Primary Task Support and So-
cial Support to create a ‘Social Map’ where us-
ers can see other users in their community and
close physical vicinity. Users have the option
of reaching out to others to invite them to join
activities, which will stimulate a more active
lifestyle. In this concept users can also see how
their level of activity compares to other users.

Table 6, Persuasive principles in design student
concepts, summarizes the persuasive principles
found in each design concept. The breakdown
of persuasive principles used, shows that primary
task support was the most frequently used per-
suasive category, followed by dialogue support,
with credibility support and social support being
utilized less frequently.

From the 12 final concepts, it can be observed
that many different persuasive strategies were
combined. The authors, thus, went on to map
all the possible persuasive principle combina-
tions that the student projects yielded. Once the
exhaustive list of persuasive principle combina-
tions had been made researchers examined the
frequency of each combination. Table 7, Fre-
quent Principle Combinations, summarizes only
the most frequently occurring principle combi-
nations. The numbers in the table reflect how
many groups used the respective combination
of persuasive principles.

The analysis above suggests that a combination of
persuasive principles may be used to add value
for seniors and motivate them to move more. The
design concepts were clustered based on simi-
lar added value. This clustering revealed certain
themes, suggestive of the values that are sought in
projects of this nature, reported in Table 8, Con-
cepts clustered on similar values. Some projects
proposed more than one added value. In these
cases, these concepts were clustered twice. The
theme, Social fitness, refers to concepts that aim
to add value to the user experience by creating
opportunities for social engagement, which lead
to more physical activity. The value proposed
from Improved Care is clear; the application
promises better quality of care, usually through
providing medical professionals with more in-
sight and information. The projects categorized
under Prize have some kind of reward system in
common, which either refers to discounts or ad-
vancements in game applications. Personalized
goals and self-monitoring contribute to user self-
awareness. Design concepts in Self-awareness fo-
cus on enabling the user to monitor their progress,
gain more understanding about their goals / per-
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Table 3. Summary of design concepts for Mi Band (note: where student groups did not name their concepts, a title
was provided by the authors)

Student Group

Description of final design concept

Value

Group 10: Pro-
filing "My Mi
Band and Me"

This application is highly personalized to the user. This
system collects user data about physical activity during
an introduction period of several days. The user also
completes a survey to provide more information about
their social contact and motivation style. Users are pro-
filed according to their preference for social interven-
tions against current level of physical activity. The sys-
tem uses this profile to personalize messages including
suggestions, social comparisons, and goal setting.

The user receives suggestions
and goals that are highly person-
alized for them. Personalized
goals and suggestions can sup-
port user self-awareness.
Through the suggestions the user
can enjoy social activities with
other users.

Group 11: Pub-
lic Dashboard

This concept consists of a large dashboard screen hung
in the common space of the care home on which seniors
can see their own and other resident's physical activity,
which is translated into fun comparisons to bring the
achievement in perspective: "today you have walked the
length of the Rotterdam harbor". The system offers nurses
of the care home an easy overview to gain insight into
how each resident is moving and sleeping. For more
detailed information the system will collect and analyze
resident behavioral patterns.

Seniors can reflect their physical
activity and enjoy their achieve-
ments together with others in a
social setting. Seniors can also
expect improved from more
informed care professionals.

Group 12: So-
cial Map

This application displays a map locating other users
which allows the user to find, invite and challenge other
users to engage in physical activity together. Third party
companies may also implement sponsored locations or
coupons to motivate users to plan/take part in activities.

Seniors can find friends to join
activities. They may also receive
discounts from local cafes and
museums.

Group 13: User

In this concept, personalized goal setting takes the user's
mood into account by allowing the user to log their
mood. This concept facilitates weekly goal setting based

Seniors receive more attainable,
suitable goals. Seniors can also
look back and track their pro-

friendly goal on personal attributes like weight, height, etc. The sys-  gress gaining more insight into
setting tem allows the user to their activity and sleep log. In this the history and progress of their
group, particular attention was paid to ease of installa-  physical activeness.
tion process and color scheme.
This concept paid particular attention to information The senior user gets to compete
design and hierarchy to improve the ease of use for the  with friends and acquaintances.
Group 14: So-  user. A social score board in this concept allows users to In addition, senior user receives

cial scoreboard

compare their activity with other users in a competitive
way. Push notifications vary from tailored statistic up-
dates and motivational messages.

motivational messages that speak
to his/her motivation.

Group 15: Phys-
ical activity
planner

This concept’s physical activity event planner allows the
user to plan events and invite other users in their com-
munity.

Senior can invite/ be invited to
engage in physical activities with
friends.

sonal achievements and reflect either individually
or socially with other users. There were also two
concepts that relied heavily on the fun associated
with game play, which could also be suggestive
of values seniors appreciate in concepts aimed to
motivate them to live a more active lifestyle. The
values created by a combination of PSD strate-
gies are discussed more in detail below with ex-
amples from the collected concepts.

We identified which persuasive principles were
used most frequently in design concepts in each
value theme. The three most common persuasive
principles used throughout each value theme
suggested are listed in Table 9, Value themes and
Combined persuasive principle strategies.

2017

The value themes listed in Table 9 are from both
extrinsic and intrinsic point of view. Social fit-
ness, Improved care and Prize are related to
extrinsic motivation while Self- awareness and
Fun are related to intrinsic motivation. This con-
solidated view of the most frequently recurring
persuasive principle combinations suggests that
certain combinations merit further investigation.
For example, personalization and suggestion
were found as most frequently used principles
for both intrinsic and extrinsic motivation. These
observations suggest to further evaluating these
recurring persuasive principle combinations as
design strategies to motivate senior citizens to
adopt a more physically active lifestyle.
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Table 4. Summary of design concepts for HealthSit (note: where student groups did not name their concepts, a title
was provided by the authors)

Student Group

Description of final design concept

Value

Group 7: Game
advancement
through physical
activity

This concept pays much attention to ease of use in clear

visual communication a graphical representation of user data
for self-monitoring. It includes an option to get professional
advice on behavior and alerts senior users when they have
been sitting too long. To trigger seniors to follow suggestions

to more movement or change their position, this concept

suggests a collaboration with popular digital game and puz-
zle applications. When the suggestion is followed, seniors

gain some advancement in the game in the game/puzzle

application.

With this application seniors
earn achievements in their
game application and can
consult trusted professionals
about questions and to get
suggestions.

Group 8: HealthSit
as game controller

In this concept, graphical changes are made to make graph-
ical history of collected data clearer. Here, active sitting on
the HealthSit mat used as game controller for Wiifit and to
turn pages of an E-reader. Reminders can be set, aimed to

trigger interaction and game play.

Clear visuals allow users to
gain insight into their sitting
habits. Seniors play games
on the TV and sit actively
while reading from their e-
reader.

Group 9: Credible
System

This concept stresses the need for a clear visual and auditory
interface suited to the visible impaired. It allows user options

regarding push notification reminders and grades user's

sitting behavior daily, on a five-point star scale. This applica-
tion is intended to help senior together with their doctor to
keep track of their movement. Adherence to target behavior

earns user discount on health insurance.

Seniors earn discounts on
health insurance while
receiving more continuous
care and attention from their
care provider.

Group 16: App for
Physiotherapist

This concept includes a controller module for seniors with-
out smartphones to use the HealthSit app. Collected data is

shared visually with a physiotherapist via an application
designed for professionals of this profession to gain more

insight into their patients’ health conditions. The module for

seniors can communicate alerts and praise.

Seniors can expect more
complete care from more
informed physiotherapists.

Group 17: Sharing
app

This application supports user self-monitoring though a

summary of activity and includes a chat function in which
users can chat and share their data with friends. This system
hopes that sharing will lead to planning social physical activ-

ities. This system provides warnings when user has been

sitting too long or sitting in the wrong position.

Seniors can share and dis-
cuss their data with other
users. In this chat function,
seniors can also invite/be
invited to join activities with
friends.

Group 18: Sitting
competition

This application redesign allows users to track their behavior
and receive grades based on a point scale, receive tips creat-
ed by experts, see praise or alarm notifications about behav-

ior, and compete with their family and other users. This

concept emphasizes user-friendliness, simplifying the setup

of sensors due to users’ low technology acceptance rate.

Seniors can enjoy praise and
see tips that will help them
do better. They can also
compete with their friends
and family using a perfor-
mance grading system.

Table 5. Focus Group Comparative Concept Evaluation Score (out of five)

Mi-band by group numbers

HealthSit by group numbers

10 11 12 13 14 15 7 8 9 16 17 18
General Concept Score: 4.0 3.1 40 35 3.6 4.0 3.6 3.6 3.0 3.5 29 3.0
I find this concept appealing 43 3.8 45 3.0 3.5 438 40 3.8 2.5 3.5 33 3.0
This concept would encourage me to move more 4.5 2.5 4.5 3.5 3.5 3.8 3.5 33 33 33 33 25
| can imagine that this concept could encourage 43 35 45 35 35 43 38 40 33 35 2.8 35
others to move more
This concept would also interest me onalong- 34 5 5 43 30 33 43 35 33 25 3.5 23 23
term basis
This concept could in my opinion also interest 38 35 43 33 35 45 33 38 30 35 2.8 3.0
others on a long-term basis
This concept can be personalized 48 2.5 3.8 45 43 40 43 33 43 43 338 3.5
This concept is realistic in my opinion 43 3.8 33 3.8 40 4.0 3.8 4.0 3.0 3.8 3.0 3.3
This concept is accessible 4.0 3.5 43 4.0 4.0 4.0 40 43 35 3.8 33 33
There is something about this concept that has to 28 25 30 2.8 25 28 28 25 20 25 2.0 25

change to make it work
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Table 6. Persuasive Principles in Design Student Concepts

Mi-band

HealthSit

Category Persuasive prin-

10

ciple group gr1o1

up group group group group
12 13 14 15

group group group group group group
7 8 9 16 17 18

Reduction

Tunneling

v v v

Primary Tailoring

Task Personalization Vv

Support  Self-monitoring v

Simulation

Rehearsal

Trustworthiness

Expertise v

Surface
credibility

Credibility

Support Real-world feel v

Authority

Third-party en-
dorsements

Verifiability

Praise

Rewards v

Dialogue Reminders

<lale]s

Support Suggestion v
Similarity

Liking

Social role

Social
learning

Social
comparison

Normative

Social influence

Support Social

facilitation v

Cooperation

Competition

Recognition

Goal-setting v

Sharing

Self-logging

Notification

Additional Chat

Negative
reinforcement

Economical
benefit

Game

Table 7. Frequent Principle Combinations

Persuasive principle

Primary Task Support

Credibility Sup-

port

Social

Dialogue Support Support

Tunneling

Personali-
zation

Self-
monitoring

Expertise Authority Praise Rewards Suggestion

Social
comparison

Primary Task __ Personalization

4

Support Self-monitoring

Creditability Expertise

Support Authority

Praise

Dialogue Rewards

S t
Hppor Suggestion

Additional  Social facilitation

BlW|N|=N|N S

Wlw( NN NN (;

Bl |W A |W|W

N[N |W

—_ W w|w
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Table 8. Concepts clustered on similar values

Value . .
Themes Group Value Strategies combined
The user receives suggestions and goals
.. that are highly personalized for them. Per- Personalization, self-monitor-
Group 10: Profil- lized 2oals and . . . | Id feel
ing "My Mi Band sonalized goals and suggestions can sup-  ing, expertise, real-world fee
and Me" port user self-awareness. Through the sug- rewards, suggestions, goal
gestions the user can enjoy social activi-  setting, social facilitation
ties with other users.
Seniors can reflect their physical activity
. and enjoy their achievements together Simulation, Expertise, Real-
Group 11: Public . . - : . . -
with others in a social setting. Seniors can world-feel, Social Learning,
Dashboard . . . .
also expect improved from more informed Social Comparison
care professionals.
. Seniors can find friends to join activities. Tunnellllng, per§0nallsat|op,
Group 12: Social A suggestion, social compari-
. They may also receive discounts from lo- : e
Social Map son, social facilitation, shar-
. cal cafes and museums. -
Fitness ing
Group 1 5 Physi- Senior can invite/ be invited to engage in Tunnelllrjg, 'Personal.lzatlo.n{
cal Activity Plan- - S o self-monitoring, Social facili-
physical activities with friends. .
ner tation
Seniors can share and discuss their data
Group 17: Shar-  with other users. In this chat function, Tunnelling, Self-monitoring,
ing App seniors can also invite/be invited to join  Social facilitation, chat
activities with friends.
Tunnelling, Self-monitoring,
Seniors can enjoy praise and see tips that  Trustworthiness, expertise,
Group 18: : . -
- . will help them do better. They can also authority praise, rewards,
Sitting Competi- . e . . ! .
tion compete with their friends and family us-  suggestion, social compari-
ing a performance grading system. son, social facilitation, com-
petition, notification, chat
Seniors can reflect their physical activity
. and enjoy their achievements together Simulation, Expertise, Real-
Group 11: Public . . . : . . )
with others in a social setting. Seniors can world-feel, Social Learning,
Dashboard . . . .
also expect improved from more informed Social Comparison
care professionals.
Improved Group 7: Game  With this application seniors earn . o
. . . - Tunnelling, personalization,
Care Advancement achievements in their game application . .
. " expertise, authority, rewards,
through physical  and can consult trusted professionals suggestion. pame
activity about questions and to get suggestions. 58 '6
Seniors earn discounts on health insur- Self-monitoring, expertise,
Group 9: Credible ance while receiving more continuous authority, praise, rewards, re-
System care and attention from their care pro- minders, suggestion, eco-
vider. nomical benefit
Seniors earn discounts on health insur- Self-monitoring, expertise,
Group 9: Credible ance while receiving more continuous authority, praise, rewards, re-
System care and attention from their care pro- minders, suggestion, eco-
vider. nomical benefit
. . . . - - Ii isati
Prize . Seniors can find friends to join activities. Tunne N6/ per§0na||sat|o!1,
Group 12: Social L suggestion, social compari-
They may also receive discounts from lo- : e
Map son, social facilitation, shar-
cal cafes and museums. . . .
ing, economic benefit
Group 7: Game  With this application seniors earn . o
. . . - Tunnelling, personalization,
Advancement achievements in their game application . .
. " expertise, authority, rewards,
through physical  and can consult trusted professionals .
. . - suggestion, game
activity about questions and to get suggestions.
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Table 8. Concepts clustered on similar values (continued)

Value . .
Themes Group Value Strategies combined
The user receives suggestions and goals that Personalization. self-moni-
. s are highly personalized for them. Personal- . .
Group 10: Profiling - toring, expertise real-world
) . ized goals and suggestions can support user .
My Mi Band and . feel, rewards suggestions,
f self-awareness. Through the suggestions the . > .
Me ) . N ) goal setting, social facilita-
user can enjoy social activities with other ton
users.
Seniors receive more attainable, suitable
Groun 13: User goals. Seniors can also look back and track  Self-monitoring, Sugges-
Self- friendﬁ c')al ot their progress gaining more insight into the  tion, goal-setting, self-log-
awareness e & history and progress of their physical active- ging, personalization
ness.
Clear visuals allow users to gain insight into Tunnelling. personaliza-
Group 8: HealthSit  their sitting habits. Seniors play games on ) &, Persol .
S . . tion, self-monitoring, simu-
as game controller  the TV and sit actively while reading from lation. reminders
their e-reader. !
Seniors can share and discuss their data Tunnelling. Self-monitor-
Group 17: Sharing  with other users. In this chat function, sen- in Socia((lglfacilitation chat
App iors can also invite/be invited to join activi- & !
ties with friends.
Group 7: Game ad- with thls appllcanon seniors earn achieve- Tunnelling, personaliza-
ments in their game application and can ) . .
vancement through . tion, expertise, authority,
) L consult trusted professionals about ques- -
physical activity . - rewards, suggestion, game
Fun tions and to get suggestions.

Group 8: HealthSit
as game controller

Clear visuals allow users to gain insight into
their sitting habits. Seniors play games on
the TV and sit actively while reading from

Tunnelling, personaliza-
tion, self-monitoring, simu-
lation, reminders

their e-reader.

Table 9. Value themes and Combined persuasive principle strategies

Combined Persuasive
Categories

Value Clusters:
proposed strategies

Combined Strategies

Primary task support and
Social support

Primary task support and
credibility support
Primary task support and
dialogue support
Primary task support and
dialogues support
Primary task support and
dialogues support

Social Fitness
Improved care
Prize
Self-awareness

Fun

Social-facilitation, self-monitoring, tunnelling, person-
alisation, suggestions
Expertise, suggestions, reward, authority

Tunnelling, personalization, suggestion
Self-monitoring, personalization, expertise, real-world

feel, suggestions, goal setting, social facilitation
Tunnelling, personalization

DiscussioN AND CONCLUSION

The suggested design strategies and value themes
require further investigation. Due to the limited
number of student projects it remains difficult to
confidently draw design strategies from themes. It
also remains unclear how many of the principles
should be combined to gain the designed result.
However, we suggest that a combination of sev-
eral principles can enrich the system while isolating
combinations of only two principles in further test-
ing might allow the researcher to find more direct
links between value creation and persuasive princi-
ple application. We suggest further research should
test the above-identified design strategies, by apply-
2017
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ing them to a concept design for senior users in-
tended to motivate them to engage in more physical
activities, before drawing any formal conclusions.

A general relative concept evaluation by us-
ers was used here because in this investigation,
we seek to identify directions for future testing
and thus it was only relevant to see that all con-
cepts were of generally equal quality. In future
investigations, we suggest further more formal
user evaluations of the applied design strategies.
Overall, student groups’ use of persuasive prin-
ciples does relate to findings in literature, which
often advocates for the use of social devices and
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personalization to motivate senior users” and
resonated with the focus group.

Although the obtained results helped us to focus
on the potentially relevant persuasive strategies,
they failed to help us address the varying needs
among the targeted senior population. Ren*
pointed out that different persuasive principles
are needed to motivate more physical activities
among people with varying levels of support.
The Regulatory Focus Theory (RFT) states that
people can either be prevention focused, mo-
tivated mainly by attaining their ‘ought’ self, or
promotion focused, motivated primarily by at-
taining the very best version of themselves®®. The
Trans-Theoretical Model of Behavior Change
depicts behavior change as a dynamic process
with distinct phases*. Culos-Reed®” claims that
an individual’s self-efficacy and past exercise be-
havior can provide an indication of likelihood of
an individual’s maintenance of adopted behavior

such as increased physical activity’.

To further investigate how persuasive design
strategies can be applied to motivate a senior
target group to move more, these separate ele-
ments could be combined to create profiles of
target users depending on their Regulatory Fo-
cus, current stage of change and background in
physical activities. The next step is to evaluate
the herewith identified strategies applied in a de-
sign intending to stimulate a more active lifestyle
for groups of seniors profiled according to their
RTF*®, TTM** and fitness background.

Recently, some initial investigations have started
to look into to what extent we can profile sen-
ior citizens based on the regulatory focus theory
and current level of activity. These preliminary
investigations will provide us with a baseline to
measure the impact of the interventions with the
proposed design strategies in this paper, and pro-
vide valuable insight into the differences between
people who are promotion focused and people
who are prevention focused. In a future article,
we will report on this further development.

This article conducted a multiple-case study
to research whether the persuasive principles
based on Oinas-Kukkonen and Harjumaa’s Per-
suasive Systems Design®’ could be used to moti-
vate more physical activities of the senior users.
Twelve student groups used these principles to
redesign two existing activity-tracking applica-
tions intended for adults who actively engage in
physical activity. From analyzing students’ work,
we have found promising value suggestions rele-
vant to senior users, which need to be investigat-
ed further. From the collected data, it was clear
that all student design groups utilized a combi-
nation of persuasive strategies to add value for
this specific user group. The further grouping of
how persuasive principles were used to create
above mentioned value resulted from suggested
design strategies also requires investigation. Fu-
ture research will focus on developing methods
to personalize the identified design strategies to
better address a diverse senior user group.
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