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Abstract—As we consider the next set of challenges for pervasive
heath, what are the issues that our current expertise may not
sufficiently address? What might we have overlooked that should
be on our research agenda as we go forward? In this brief paper,
I argue that we would benefit from knowing more about how to
design persuasive systems for single use situations (e.g., the
decision to get a screening or vaccination) and that people can
“graduate” from while maintaining healthy routines and habits
they have developed.
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I. INTRODUCTION
As a community, or perhaps more accurately, as
communities, we have made considerable progress on
understanding the opportunities, challenges, and some best
practices for designing technology to support health and
wellness. There is an incredibly rich stream of current and past
research, as well as commercially available applications to
support a variety of health behaviors, and, from a glance at the
titles of accepted papers, we will hear much about this at the
conference.
During the workshop, I hope that we will be able to explore
some possibly under-researched challenges, with a focus on
whether our existing knowledge and research directions
sufficiently address these challenges, and if not, what else we
should be including in our research discussions and plans. In
particular, are doing enough to study one-time interventions
and the process for tapering, weaning, or graduating people off
of the interventions we build and deploy.
II. ONE-TIME BEHAVIORS
Our field has made great strides in addressing recurring,
day-to-day behaviors and challenges: exercising more, regular
medication adherence, applications for mood tracking and
improvement, smoking-cessation, and managing diet. The same
might generally be said for persuasive technology, where the
focus has often been on starting and then maintaining behaviors
on a regular basis, such as in helping people make day to day
greener living choices through eco-feedback technology.
Are the lessons we have learned up to now appropriate for
the challenge of motivating or promoting one-time, infrequent,
or rare behaviors? Is a focus on reflection, regular monitoring,
and objective feedback going to teach us lessons that help us
make the best use (or non-use [2]) of technology to promote
behaviors such as health screenings or immunization? Indeed,

with affordances such as ubiquitous, context-aware objective
monitoring and the ability to deliver rich, tailored feedback at
the right time and place, mobile computing may much more to
offer for everyday behavior change and maintenance.
The answer may be mixed; many of the lessons and
affordances may apply. Mobile and context aware systems can
still help us deliver tailored messaging, at the right time and
right place (kairos) [7]. Various forms of monitoring may
identify people who would most benefit from a screening or
from a vaccination. Knowledge of social networks and social
messaging can help messages carry greater weight with the
recipients.
But these problems may present unique challenges for
which we, as a research and professional community, have
developed less expertise. What are the right engagement points
for one-time messaging, when people are not installing
applications and interacting with them on a day-to-day basis?
Just as the public health community prefers some health
behavior change models for day-day behavior change (e.g.,
Theory of Reasoned Action [6] & Theory of Planned Behavior,
[1]) and others for screening or other infrequent behaviors (e.g.,
the Health Belief Model [16]), the pervasive heath and
persuasive technology communities may benefit from
developing a different set of guidelines and best practices for
this different category of behaviors.
This difference is recognized in models and frameworks
such as the Fogg Behavior Grid,1 which recognizes trying to do
a new or familiar behavior one time as a behavior change
challenges. The recommended strategies, however, seem
represent assumptions that all behavior change of this type is
hindered by the same set of barriers. For one-time, new
behaviors (“green dot behaviors”), the guide argues:
“the main challenge that we face while triggering a Green
Dot behavior is a lack of ability. Since Dot behaviors occur
only once, the subject must have enough knowledge to
successfully complete the action on the first attempt.
Otherwise, frustration, and quitting, may occur.”

before moving on to note that motivation and triggers also
matter. And for one time, familiar behaviors (“blue dot
behaviors”), the recommendation is:
“Blue Dot Behaviors are among the easiest to achieve. That’s
because the person, by definition, is already familiar with the
behavior. They know how to perform it (such as exercise,
plant a tree, buy a book). In addition, they already have a
1
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sense of the costs and benefits for the behavior… With Blue
Dot Behaviors, people do not require reassurance (enhancing
motivation) or step-by-step instructions (increasing ability).
Instead, the challenge is on timing: One must find a way to
deliver a Trigger at a moment when the person is already
Motivated and Able. This timing issue is well known: “Timing
is everything.”’

These recommendations and guidelines strike me as overly
simplistic. It seems incorrect to assume that someone exercise
necessarily sees it as beneficial or is able to exercise properly.
Someone might be very able to start a new behavior – a doctor
might be recommending a brief screening that is fully covered
by an individual’s insurance, but if the individual feels there
may be discomfort associated or not understand or believe in
the benefits, he or she may still opt out. If these suggestions
accurately represent the sum of what we know about persuasive
technology for getting people to do one-time behaviors, we
have considerably more work to do.
Consider, for example, the challenge of adult
immunization, as I recently had an opportunity to do. Timing
certainly is a barrier, as might be some aspects of ability
(having adequate medical insurance or finances to cover it, or
knowledge of how to get it for free, for example). But at least
some studies find that these are not the most common barriers,
with common barriers including misconceptions about
vaccines’ costs and benefits – including the belief that because
they are healthy, vaccination is unnecessary, or that vaccination
has common and negative side effects [10]. Even if the person
has received vaccinations before, they may have
misconceptions that leave them unmotivated. Or they may have
once been able but had their circumstances change – such as by
losing access to insurance or a shift in their social network to
one that disapproves of vaccinations, or a doctor that is less
inclined to remind patients about them.
A framework, then, that errantly, or over-generally,
assumes and emphasizes certain barriers and not others may
miss more effective opportunities for intervention,
interventions that only work with people for whom it has
accurately described the barriers. For the vaccination challenge,
focusing on changing social norms, and making provaccination norms visible, may be more effective in some
communities.
There are also questions about how to deliver technical
interventions for one-off activities (or if/when technical
interventions are even well-suited). When the challenge is a
trigger, getting a patient to install a reminder application that
will trigger at an appropriate time (when the seasonal flu shot is
available, for example) and context (when in a pharmacy that
accepts their insurance). Even then, an individual might not see
the benefits to keeping a single-purpose application around and
delete it, or may witch phones, in the meantime, making the
reminder less effective. Would bundling many one-time
behavioral interventions into a single application, perhaps with
day-to-day interventions as well, work? For vaccinations, an
application to manage a patient’s interactions with a caregiver
(including scheduling, billing, suggested vaccinations and
screenings, access to health records, and so on), might be

optimal. Text4Baby2 bundles many one-time health tips into a
stream of health advice that is timed with expectant and new
mothers’ needs; are there other such opportunities?
Furthermore, for health conditions that are more
stigmatizing, some traditional techniques to increase
motivation may be problematic. Despite the effectiveness of
seeing celebrities or friends pursing a health behavior (e.g., the
“Katie Couric effect” for colonoscopies [5]), social messages
about who in your network has received a screening or vaccine
may sometimes disclose more than is appropriate. I applaud
efforts, such as Hansen and Johnson’s work on “veiled viral
marketing” [8], to develop social triggers that work but are also
appropriate for sensitive health behaviors. In their test of veiled
viral marketing, individuals could send a social message to
someone in their network recommending that they learn about
the HPV vaccine – and the recipient would learn that a friend
recommended this content, but not which friend, thus
preserving the saliency of a social message while still affording
some privacy to the sender.
For other situations, technology – such as social network
data, precise knowledge about communities and attitudes, and
electronic health records – might be better used to tailor
messages that are delivered through various media, rather than
delivering specific triggers. A Facebook app indicating “I was
vaccinated,” with numbers and friends (possibly just a count in
the case of stigmatizing conditions) – much like the experiment
conducted during the US 2008 Presidential Election and 2010
midterm elections – might add social proof and pressure, while
messaging that highlights people in one’s network who you
could be protecting by getting vaccinated might increase
perceived benefits or feelings of responsibility.
It is also possible that some techniques will be better suited
for one-time use than ongoing, day-to-day use. Social
comparison data has been shown to be effective in yielding
higher contributions to public radio [19], reducing energy use
(particularly when combined with injunctive norms [17]), and
increasing ratings in an online movie community [2]. I would
speculate, though, that in at least some long-term, discretionary
use applications, some individuals would prefer to avoid sites
that regularly present them with aversive comparisons.
III. DESIGNING FOR CESSATION OF USE – OF THE INTERVENTION
A second area that has received too little attention is
whether we, as designers, intend for people to stop using
everyday health and wellness systems, and if so, what the
optimal process for that is. In my own work (e.g., [12, 13]), I
have focused largely on systems that people might use
indefinitely, potentially for the rest of their lives. In doing so, I
have focused on making applications that are simple and fast to
use, so that people would have an easier time starting and
continuing to use them. Given common issues and challenges
with adoption and initial adherence, as well as reduced use
after the novelty effect wears off, it is no wonder that this
particular challenge has thus far received little attention. More
cynically, another barrier to this issue receiving much attention
is the competing interest of the individual and commercial
2
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application/system providers: an individual may prefer to some
day no longer need an application, but it is potentially much
more lucrative for companies to have a customer for life.
It is, nevertheless, important. First, there may be times
when designing systems to support temporary use may actually
help some of the initial adoption and adherence problems:
people might be willing to put up with a tedious process or a
somewhat intrusive device if an application promises to teach
them new skills and then be gone from their lives. Second, if
we consider what it is like to live with persuasive systems, how
many of us would want people to have lives that are carefully
regulated and nudged by a myriad of systems, until the day we
die [15]? And finally, might some persuasive health systems
create an effect of learned helplessness in which applications,
assuming the role of determining and recommending the most
appropriate choices, actually reduce individuals’ competency
to make these decisions in the absence of that support?
Anecdotally, many researchers have described high
recidivism rates after the conclusion of an intervention, when
the fitness sensor or diary, or the calorie counting tool, is no
longer available to the former subjects (I note that this has been
observed with other types of interventions as well [9]). Why
are these applications not helping individuals to develop good,
robust fitness habits or competencies for health eating and at
least keeping approximate track of calories? Would a study
actually find worse post-intervention health habits among some
participants?3
To help imagine what we might build if we had a better
understanding of how to create temporary health and wellness
interventions, consider Schwanda et al’s study of the Wii Fit
[18]. Some stopped using the system when it no longer fit into
their household arrangement or routine, others when they had
unlocked all of the content and its activities became boring or
repetitive, and others stopped using it because they switched to
another, often more serious, fitness routine. From a fitness
perspective, the first two reasons might be considered failures:
the system was not robust to changes in life priorities or in
living space, or it suffered a novelty effect. The third, though,
is a fitness success (though possibly not a success for Nintendo,
if the hope is that they would go on to buy the latest/greatest
gaming product): participants “graduated” to other activities
that potentially were more fulfilling or had still better health
and wellness effects. Imagine if the design of the system had
helped more users to graduate to these other activities before
they became bored with it or before it no longer fit into their
daily lives.
Returning to the examples of exercise and calorie diaries,
what changes might make them better at instilling healthy
habits? In the case of a pedometer application, could it start
hiding activity data until participants guessed how many steps
that had taking that day? Would such an interface change help
people learn to better be aware of their activity level without a
device’s constant feedback? What if, after some period of use,
3
Despite hearing this from several researchers, I haven’t been able to find a
diary study that has good post-intervention data (i.e., not measurements
immediately after the intervention but measurements with follow ups a year or
more later). I feel like this should exist, so if anyone has any pointers, I’d be
most grateful.

users of calorie counters started not getting feedback on the
calories they had consumed per food until they end of the day?
Would such activities support development of individuals’
health competencies better than tools that offer both ubiquitous
sensing and feedback? How would such changes affect the
locus of control and sense of self-efficacy of applications’
users?
These are some rough ideas – the medical community,
perhaps because of a focus on controlling costs and/or lower
ability to integrate the interventions they design into daily life,
has more history of evaluating interventions for the postintervention efficacy (e.g., [3], [11]). Other communities have
deeper understanding of what it takes to develop habit (e.g.,
[14], [20]) or to promote development. What does the HCI
community stand to learn from these studies?
IV. CONCLUSION
These are two areas where I believe the agenda for
pervasive, persuasive health and wellness research could be
stronger. I have highlighted some exemplary work in these
spaces, as well as places where we, as a community, may often
make poor assumptions. You may disagree with me, and I
would love more examples of work in this space that prove me
wrong, to hear arguments for why our community should not
be doing more work or trying to design for these problems, or
to hear arguments why other issues I have overlooked are more
pressing or important for us to address, and I look forward to
the discussion at the workshop.
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