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Abstract—The use of wearable health devices, such as
activity trackers or biosensors, offers great potential for
managing one’s health levels. Since they are affordable and
widely available, organizations are also taking advantage of
these systems (referred to as physiolytics), seeing an
opportunity to handle some health-related challenges in the
workplace. However, once physiolytics are implemented in
the workspace, organizations face difficulties in sustaining
employees’ participation. This is a major problem because, to
generate data that can contribute to personal health
empowerment, physiolytics need to be used in a continuous
manner. Habits are recognized as significant factors in
determining sustained use of physiolytics, but there are no
precise investigations on how organizations can have an
impact on this matter. Because habits are highly contextdependent, organizations have the opportunity to create
favorable conditions so that participating employees develop
a habituation towards the use of physiolytics. Accordingly, in
this paper, we conduct a narrative review to critically evaluate
reported evidence and, then, formulate concrete propositions
to support wearable health devices’ habituation. We therefore
aim to provide practitioners with upstream interventions to
concretely help them in increasing the success of physiolytics’
implementation as well as open the way for further
investigations in this strand of research.
Keywords—wearable health devices, physiolytics, habits, IS
use, IS sustained use.

I. INTRODUCTION
Following the great success of low-priced sensors in
private settings – known to many as the Quantified Self
phenomenon – more and more organizations are investing
in wearable health devices to either anticipate potential
health and safety risks at work or respond to existing ones
[1-4]. These systems, referred to as physiolytics [5], use
machine-learning algorithms to process physiological and
behavioral data (e.g. movement, pulse or heart rate) for
generating analytical feedbacks. The rise of physiolytics in
the workplace typically falls within the current era of
workplace computerization [6, 7]. Organizations are keen
to use smart systems to quantify the work environment and
make use of metrics and performance indicators to provide
targeted health initiatives to their employees [6]. Reports
estimate 27,5 million wearable health devices will be

introduced in workplace health programs by 2020,
compared with only 166,000 units in 2013 [8, 9].
As a rule, organizations put major efforts in the
implementation phase, to answer eventual ethical issues
that some employees may have (see related literature:[2,
10-13]) and convince workers about physiolytics efficiency
or ease of use. While they are achieving some good results
in this area (e.g. [6, 14]), research also suggests that
organizations often fail to maintain employees’
participation [15-17]. Roughly half of the participating
employees lose interest in physiolytics within the first
months of use, possibly leaving this fast-growing
technology without expressing its full potential. Yet, for
organizations, these systems are valuable and effective
when participants engage in a sustained use. In fact, such
data generally need to be collected over time to (a) ensure
that relevant information and feedback is displayed; (b)
eventually increase employees’ consciousness of possible
health and safety threats (e.g. elevated stress levels or
sedentary behaviors) and, in fine, (c) nudge them to engage
towards better health behaviors and attitudes.
For this reason, scientists call for more active research
on physiolytics sustained use, as well as for novel solutions
to tackle these practical challenges [18].
Certainly, organizations cannot force employees to
make use of wearable health devices, as privacy policies
hinder organizations to establish a mandated use [12, 19,
20]. In the same vein, organizations cannot adapt much of
the systems’ design, as physiolytics are mostly introduced
as off-the-shelf products [21]. However, they have the
possibility to change organizational practices, norms, and
routines to help participants to make use of the systems
over time. In particular, recent research is starting to show
that habits have a significant role in a quantified workplace,
because data collection mainly goes through habitudinal
routines [22]. This goes in line with current research on
general (health-related or not) IS use, that are
acknowledging the role of habits in organizational settings
[23-28]. Alongside cognition-based factors (e.g. perceived
usefulness, satisfaction, perceived ease of use etc.); userelated constructs such as experience and prior use [26];
emotions [29] or enjoyment [30], organizations are called
to have a particular attention on habits, as they have an

important effect of observed IS use and thus constitute a
major factor in the implementation success. In our case,
habits, or habituation to systems (as some researchers refer
to [31-33]), have a particular strong significance. We
assume that employees taking part in these workplace
health and safety programs have the intention to improve
their well-being by using the systems. In this sense, a
certain degree of intrinsic motivation exists. Habits are
consequently critical because it might hook these people to
continue using physiolytics and transform an intention of
improving health into a lasting behavior. Hence, for
organizations, a habituation to physiolytics mostly means a
sustained use, thus increasing the value of the physiolytics
approach.
Accordingly, we set out to explore the following
research question:
RQ: What are the interventions that organizations can
implement to support habituation to wearable health
devices?
Building upon the prior work by Polites and Karahanna
[28, 34], we investigate upstream interventions (i.e.
optimizations of organizational structures [35]) that
support the development of habits towards the systems, and
consequently support the use. The underlying idea is to
target practices, social norms or contextual specificities. By
doing so, we seek to incite changes in attitude and to
cement employees’ intentions to use physiolytics in the
long run. As a matter of fact, while habits are associated to
the individual, they are context-dependent. To be
functional, a habit has to operate in a particular setting
where a behavior outside awareness can produce desired
outcomes [28, 35]. One may therefore create new habits by
altering the context to trigger new desired outcomes, with
a particular attention that these new habits generate
appealing outcomes for individuals; are easy to perform;
and can be integrated into organizational shared routines
[36].
To identify potential interventions, we conduct a
comprehensive narrative review of the literature, following
the guidelines defined by Paré, et al. [37]. Given that this
matter has not been specifically investigated, we opt for a
narrative literature review which allow us to (a) assemble
various pieces of information into a readable format, (b)
weight and critically evaluate a selected content and (c)
create an educational document that brings practitioners up
to date with practices and recommendations [38]. Such type
of review typically helps to combine a new theory to a new
context. It constitutes a first step in appraising current
scientific evidence as well as evaluating the degree of
potential it holds. It correspondingly paves the way to
further, more systematical research.
The remainder of the paper is structured as follows. We
briefly introduce the concepts of wearable health devices
and habits. Then, we review the literature to highlight key
learnings about habits in the quantified workplace and
accordingly outline potential organizational interventions.
Finally, we conclude by discussing the limitations of our
analysis and the opportunities for future research.

II. BACKGROUND
A. Physiolytics in the workplace
Wearable health devices (or physiolytics) can be
defined as autonomous, non-invasive systems that track
physiological indicators such as weight, sleep or exercise
routines, in order to better understand individuals’ habits or
to improve health levels [11, 13, 39-42]. The term wearable
refers to an essential attribute of those devices: portability.
Their design needs to be adapted to a regular use, either
directly supported by the human body or through a piece of
clothing [41]. Therefore, comfort, functionality,
practicality and attractiveness are some of the design
prerequisites for their success [13, 41-44]. Wearable health
devices are characterized by a variety of sizes and shapes,
although they mainly come in the form of smartwatches,
biosensors, activity trackers or wristbands [45, 46]. These
also fall into two classes: device-centric or applicationcentric systems [47, 48]. Device-centric wearables refer to
the capacity to function in self-reliance, in which they
constitute the core unit of the tracking process and,
eventually, gather mobile application(s) or computer
programs structured around them (e.g. Apple Watch). On
the other hand, application-centered devices are
purposefully built around an application. They serve as a
relay for the application, in order to record specific
parameters such as movement, temperature or heart rate
[48]. Connected wristbands or clothing constitute the
emblematical examples of such devices (e.g. Endomondo).
Even though several ethical issues remain on an
organizational level (e.g. repurposing of employees’
physiological data for purposes other than health, or
privacy and security risks [2, 13]), the integration of
sensing technologies in workplace health programs is
growing. The relative affordability of physiolytics paved
the way for their diffusion inside corporate settings [40].
The development of these systems has also been propelled
by further miniaturization, enhanced accuracy of health
sensors, as well as the new capacity to automatically gather
data about one’s health and performance [13].
Wearable health devices embrace and support the
realization of corporate health and safety objectives, such
as increasing employee levels of physical activity,
promoting positive lifestyles and assisting preventive
interventions of health risks [9, 42]. Likewise, adding
pleasure and interest to health promotion at work also
constitutes a pursued goal by companies implementing this
technology [17].
Nevertheless, as mentioned before, regulation
regarding personal data protection hinders organizations to
force their employees to use wearable health devices [19,
20]. Physiolytics at work may therefore create groups of
users and non-users, with different levels of skepticism or
trust issues, and disclose a wide range of user types
(cynical, tech-independent..) that interact and cohabit in the
workplace [39, 49].
B. Habits
Habits are defined as one’s regular behavior, that has
arisen from recurrently doing an action [35, 43, 50-53].
Such behavior, over a certain period of time, might be done
unconsciously and as automatic motion. In fact, these

actions are initiated mechanically within a specific context
(at certain time, at certain places) or/and in response to
situational cues [28, 54, 55]. For instance, putting the
seatbelt (action) right after entering in the car (contextual
cue), or in a more workplace-related case (i.e. office),
consulting mails (action) after turning on the computer at
the start of the workday (context). Basically, once the trigger
of the action has shifted to the situational cue, reliance on
conscious awareness or motivational processes is
diminished [54, 56, 57]. In consequence, habits are likely to
prevail even after conscious motivation or interest dispels,
especially in stable contexts [35, 54]. In short, they become
one’s learned response to a particular stimulus [35].
Eventually, habits are also beneficial on a cognitive level,
given that some weight on mental resources are relieved
(and can be redirected to other chores) due to the automation
of the behavior [54, 57].
III. NARRATIVE REVIEW
A. Study design
To extract all relevant information from the literature
regarding habituation towards wearable health devices, we
searched the bibliographic databases IEEExplore, EBSCO
Host, ACM Digital Library, Web of Science, PubMed and
AISel using the search string: TITLE-ABSTR-KEY(wearable
OR physiolytics OR self-tracking OR “self tracking” OR
lifelog* OR quantified-self OR “quantified self” OR
“activity sensing” OR “activity tracking” OR smartwatch*
OR sensor*) AND TITLE-ABSTR-KEY(habit* OR routine).
We chose these platforms because they offer electronic
access to multiple databases that reference a wide range of
journals and conferences in the areas of computer science,
medical informatics, and information systems. The search
was done in November 2018 and was limited only to full
peer-reviewed English publications. Additionally, the
investigation was completed through a manual review of
related terms and citations from references found in the
database search. In order to gather and share information
collected through this process, we first present the main
determinants of habituation to physiolytics. Then, we
synthetize research evidence to support habituation under
distinct propositions and, lastly, report considerations on
time and habit formation.
B. Main determinants of habituation to physiolytics
Literature first delineates the importance of the design
and the functionality of these devices: they have to prove
themselves in terms of accuracy, usability and portability
[13, 16, 58]. The ability to use the systems at any time is
crucial to integrate this new technology into existing
routines. Likewise, the capacity to access the system and the
data collected anywhere (and anytime) creates favorable
conditions to maintain the use [15, 16]. Lastly, precise and
well-designed feedback loops (i.e. recurrent feedback on
performance) reinforce the potential to create a habit, as
they help to monitor progress. Receiving a feedback on an
attitude, behavior or action might therefore motivate
individuals to perform it regularly (and by extension to wear
the device).
Besides purely design considerations, related works
notably underline social interaction, goal reinforcement and
satisfaction as factors driving habituation [9, 51, 59-62]. In
other words, it is suggested that sustainable use is linked to

the capacity to create routines through pleasure,
socialization and by giving meaning to the whole process.
Social ties [63], may it be offline relations or online relations
(enabled by social media and networking sites), help to
work towards this habituation, as well as pleasure and
satisfaction to discover, visualize and analyze personal
biodata. Additionally, feedback loops and rewards aid
individuals to experience continuous progress; potentially
amplifying the engagement and, thus, the progress of
building a new habit. As an illustration, in [61], authors
provide developments on factors that help habitual use of an
online platform (i.e. Strava) and their related wearables. The
main results show strong impacts of self-regulatory and
social motives for sustaining use. Finally, Pinder, et al. [51]
elaborate on challenges of habit in designing digital
behavior change interventions. Based on the synthesis of the
Dual Process Theory [53], modern habit theory (e.g. [64,
65]) and Goal Setting Theory [66], authors propose a
practical conceptual model, named Habit Alteration Model
(HAM). This model notably presents the potentiality of
altering context (e.g. changing the environment in order to
trigger an intention or a response), goal priming (setting
goal constructs or concepts in a stable context to drive a
habituation), altering cue salience (reducing the salience of
contextual cues for unwanted responses) or providing
information (e.g. providing information to eliminate noise
due to uncertainty). In line with this perspective, we bring
together empirical evidence to formulate concrete
interventions that organizations can implement to
eventually influence habituation to physiolytics.
C. Upstream interventions for habituation to physiolytics
In order to maximize the chances of success of wearable
health devices, organizations may undertake some specific
initiatives to support habituation. As the decline in
employees’ engagement with physiolytics suggests, there
is room to additionally motivate, encourage and help
employees after the first use. The following propositions
assemble empirically tested works, to create actionable
recommendations.
• Situational cues and priming can support
habituation to physiolytics.
Using a wearable health device is mostly an instrumental
action [23, 25] that often only consists in putting on the
given device. Reliance on contextual cues, can make this
action easier to remember and support the development of
an automatic attitude, that does not need much attention
when performing it [54]. It is therefore important to identify
situational cues that might help to generate an automatic
behavior, especially as existing IS sustained use literature
have not yet explored what these specific cues might be [23,
25]. In a work-related context, routine events (e.g. preparing
the work material for the day, clocking in), locations (e.g.
check-in desk), and meaningful objects (e.g. a device that
workers use on a regular basis) might be used as contextual
cues, triggering the action of using (i.e. putting on) a
wearable health device. The idea resides in integrating an
already established routine (not necessarily directly linked
to health promotion and physiolytics) where employees can
operate with the systems (think about them, put them, etc.),
as well as linking them to a specific circumstance, easing
the process of habituation.
Creating a habit is surely not an easy task to perform [54,
55, 57, 67, 68]. As specified in [54], the initiation phase (the

endeavor to build a habit) starts when the desired attitude
and the context (in which it will be done) are chosen. The
learning phase consists in a behavior repetition of the
selected situation, to strengthen the context-behavior
connection. For that reason, it is essential to pay attention to
contextual workplace settings, identifying what suits the
best for the given context. Reminders, such as notifications,
might also be combined with situational cues, in order to
participate to the reinforcement of the context-action
association [69]. Habit formation ultimately ends with a
stability phase, “at which the habit has formed and its
strength has plateaued, so that it persists over time with
minimal effort or deliberation” [54].

based workers [79], authors identified reminders and
regular prompts to stand up as important means to break up
sitting time. Establishing a reminder cycle regarding the
use of physiolytics (e.g. via email, SMS) seems therefore
to be a fairly efficient way to build a habituation towards
them and help to create a positive environment for health
improvement. In fact, even if the effect of the reminder
decays over time, there is still a probability (if the person
had executed the behavior sufficiently often) that the
behavior has attained an habitual form [77].
• Gamification can support habituation to
physiolytics.

Some authors also refer to this practice (i.e. creating
special cues to trigger an action) as priming (e.g. [51, 70]).
Wryobeck and Chen [71] have highlighted the positive
impact of priming techniques to facilitate health behaviors,
such as exposing healthy life style terms (e.g. fit, athletic) or
deliberately placing objects like walking shoes and runner’s
magazines to prime health lifestyles in people [70, 71]. In
the same vein, displaying selected pictures may constitute
situational cues and motivational mediums. In [72], authors
placed an image representing a pair of eyes above an
honesty box in a university coffee room to notify personnel
to pay for drinks: the revenues collected after the
intervention were higher than beforehand. Applicated to our
case, displaying motivating messages about the importance
of improving one’s health behavior in a frequented area of
the office – or, conversely, displaying warnings related to
health issues (e.g. lack of physical activity, stress) may be
some concrete examples of priming. Similarly, positioning
motivational pictures (e.g. a person running) above the
charger/on the desk may fall into this category. Although the
illustrations discussed above are mainly based on sight; cues
may also materialize in the form of locations, ambiences and
even draw on sounds [51]. Tajadura-Jiménez, et al. [73], for
instance, found positive results in changing participants’
gait through a sound-based system that release beeps in
reaction to user’s walking patterns.

Gamification is commonly understood as the use of
game design elements in non-game contexts [80]. With a
view to make systems’ use more fun and enjoyable,
gamification is an increasingly popular approach to keep
users engaged over a sustained period of time [81].
Although gamification in the workplace is burgeoning,
there is actually a lack of evidence related to long-term
efficiency of gamification interventions in the process of
habit formation [51, 74] and with the particular aim to
sustain the use of wearable health devices [82, 83]. In fact,
organizations experience diverse results in fostering users’
engagement with a gamified IS. As an illustration, in [42],
authors suggest that gamification of activities related to
health in the workplace may become detrimental to
themselves in the long term, whereas in [84], in a study of
an online coaching application for flexible workers, it is
indicated that gamification shows only potential in the
long-term. This leads us to argue that gamification
interventions for habituation have to be (a) highly
perceptive of the context and (b) cautious in providing a
constructive and positive game-based experience that is
linked to the underlying non-game setting [85]. If we
consider, for instance, the ludic and fun aspects that
gamification may bring in the workplace: it may either
create a positive activity sharing environment – through
which group members build more engaging experiences
(e.g. [86]) – or, on the opposite, it may be perceived as
managerially-imposed games [87], with the impression that
organizations are artificially pushing employees to feel the
work experiences as more enjoyable [88]. According to
[89], “play at work” is generally described as less enjoyable
and less engaging because it comes with more frequent
unpleasant experiences of being controlled [88, 89].
Therefore, a meaningful interaction corresponds to finding
connections between employees’ own interests and the
system use. It may take the form of allowing employees to
create their own fun rituals regarding the use or letting them
to create/control their own goals. A meaningful interaction
oftentimes leads to a meaningful engagement and it is
therefore a good indicator for a deep engagement [90, 91].
To put it short, gamification has assuredly the potential to
support habituation to physiolytics in the workplace; and
evidence of a certain short-term effectiveness supports this
assumption. The question still remains if these outcomes
are be carried by a novelty effect – due to the curiosity and
attractiveness that a new implemented technology
potentially brings into the workplace [87, 92, 93].
Therefore, as regards habituation and sustained use, there
is truly a need for qualitative and quantitative longitudinal

As briefly mentioned above, together with finding
favorable contexts, specific stimulatory measures may be
implemented to support the process of habituation to
physiolytics in the workplace [67]. There is not only strong
evidence that prompts and stimuli may have a positive
impact on this matter [74] but they may also control
unwanted habitual behaviors [51] and even help to a reengagement after some prolonged inactivity [75].
• Reminders can support habituation to physiolytics.
Reminders, like notes, memory aids, notifications, emails or SMS, have been proven to positively increase user
engagement and retention toward systems for health
behavior change [64, 69, 75-77]. They constitute features
that support behavioral repetition, by targeting frequency
of usage or making existing behaviors more noticeable and
comprehensible [75]. Research show that they particularly
support participants in mitigating forgetfulness and in
reminding them of their intention to perform the behavior
[77]. In the workplace, employees have to handle cognitive
solicitations that are demanding in resources. Reminders
may help to unload this eventual weight in order to
facilitate and support the use of physiolytics [78]. In an
intervention that aimed to reduce sitting time among office-

studies to further understand the role of gamification in
users’ habit formation. Nonetheless, this represents another
challenge: wearable health devices tend to employ multiple
gamification strategies, which make it difficult to
determine why they succeed or fail [51].
• Economic incentives can support habituation to
physiolytics.
Financial retributions have also been employed to
create a habituation to wearable health devices [7] and to
encourage healthy lifestyles in the workplace. There is
nonetheless mixed evidence to support their effectiveness.
Hunter, et al. [94] found no significant difference between
control and intervention groups in terms of minutes of
physical activity recorded (after 3 months and 6 months) in
a workplace health program. Volpp, et al. [95], on the other
hand, identified a success rate in the incentive group
(during a program that was targeting smoking cessation
among General Electric employees) and this rate persisted
even after the financial incentives were discontinued (12
months later). All in all, as denoted in [16], most
individuals are at least receptive to financial incentives
from employers as regards using physiolytics. Still, there is
room to argue that economic retributions create a haziness
about their impact on habit formation. Given that the use
might be engaged only due to the presence of the incentive,
it may lead to a form of pushed and imposed physiolytics
use. Accordingly, the development of a habit regarding the
wearable health device (and the health improvement it may
engender) may disappear as soon as the incentive is
disengaged [4, 40, 69].
• Including social components can support
habituation to physiolytics.
Social interaction may enhance participation (while
using the device) by group dynamics, interactions through
social networks and exchanges of experiences. However, it
could also induce stress and tensions on the long run [11].
In fact, insistent and continuous quantification of health
data and activity in the workplace may be
counterproductive over time, although giving positive
results on a short-term perspective [42]. Again, it is heavily
context dependent (a high social connectivity could be a
barrier in certain environments due to the presence of
personal and sensible data), and echoes on the design of the
intervention (what kind of data is shared with others and
how employees perceive it). We argue that it is possible to
unpack these social components and distinguish between (1)
an enhanced social connectivity that echoes more to a
“gamification” context (e.g. social networks or online
leaderboards) and (2) group dynamics, individuals’
opinions; teammates’ experiences, peers’ feedback or
superior influences, in creating use dynamics. For instance,
some may react favorably to the recommendation of a
friend about using a wearable health device, but at the same
time, be reluctant to participate in a corporate-wide, stepsin-a-day contest. Same goes in the other way, with some
employees being more motivated by the contest. Still, early
evidence suggests that group dynamics in the workplace
have a more positive influence towards habituation. In [42],
a team captain gave a chocolate a day to every teammember who reached 10.000 steps; these internal
competitions became so significant to the participants, that

it stuck their participation and became sometimes even
more important than the general goal of the campaign
(increasing physical activity via a step counting).
• Monitoring employees’ levels of satisfaction can
support habituation to physiolytics.
Satisfaction is another influencing factor on habituation
to physiolytics. By appreciating the use of the wearable, the
advantages and the benefits of it; employees decide to
continue employing the technology and, as the practice
accrues, employ it with more ease [96]. The deliberate
thinking dissipates (since they appreciate it) and it opens
the way for a more automatic behavior. It is essential to
denote that satisfaction and enjoyment entail different
mechanisms regarding sustained use. Satisfaction
corresponds to an appreciation of the experience and the
circumstances attached to it. Enjoyment and pleasure fall
directly into emotions. For instance, we can experience
pleasure with a product or a service, while not being
satisfied with it (if it does not match our expectations or
requirements) [97, 98]. Moreover, we postulate that they
may differ over time: the sentiment of joy may be more
prevalent and important in a short-term perspective, but, as
the time passes, lose intensity and importance concerning
continuance. Enjoyment typically may overlap with the
novelty effect, where high rates of use may be experienced
in the early stages, due to the interest in the new
implemented equipment [91, 98]. From this perspective,
sustaining the use of physiolytics in the workplace means
as well overcoming employees’ curiosity. Consistent with
this, we suppose that satisfaction corresponds to a
mechanism that deploys on a longer perspective. In all
cases, satisfaction and enjoyment with wearable health
devices develop according to the extent to which
employees use the devices. Organizations have therefore to
be attentive to their employees and offer an environment
that is suitable to the maintenance of enjoyment and
(especially) satisfaction with the wearable health device
(and, by extension, with the related workplace health
program). Typically, questionnaires or discussion sessions
may be conducted along these programs, in order to
document the degree of satisfaction, overcome eventual
issues and refine the likelihoods of sustained use.
D. Time dimensions and habituation to physiolytics
To conclude, we reflect on how organizations may
locate and trace the impact of their eventual interventions
to support habituation to wearable health devices. If we
investigate the process of habit formation in everyday life,
95 percent of the time, a daily repeated behavior needs from
18 to 254 days to translate into a form of automaticity [99].
Even though the variation is substantial at an individual
level, the median time to form a habit consists of 66 days
[57, 99]. Estimating and defining if a repeated behavior has
converted into a lasting habit (and how long it has taken) is
therefore a difficult task. Rather than engaging in such an
undertaking, research has mainly focused in examining and
recording the changes over time, to determine if an
intervention has created a change in the habitual behavior
[51, 100]. In consequence, longitudinal studies are critical,
given that sustained use cannot be grasped by a snapshot in
time. Plus, IS sustained use is hardly predictable [24]. It is
by definition a continuing process, whereof follow-up

interventions enable accurate measurements. For this
purpose, and in order to assess attitudes and behaviors that
possibly take place outside an individual’s awareness,
observational studies seem to be more appropriate than
self-report techniques [23]. That being said, even planning
a single follow-up after the main intervention is valuable in
the context of physiolytics. It provides an early
consideration of the degree of behavior change over time
and informs about how physiolytics have infused in the
environment [82, 101, 102]. The workplace is precisely an
environment that offers the advantage to be relatively stable:
a behavior can be performed regularly given that
individuals ordinarily spend a certain amount of their day
time in there. It is consequently an ideal venue to
implement positive behaviors, but also to address health
issues in the greater community and monitor eventual
changes over time. In that respect, achieving a habituation
to physiolytics may lead to a better health lifestyle in
employees. And, we argue that it may also transfer to their
health habits in personal lives, since workplace attitudes
have the potential to transfer from workplace to home life
[103].

designed, may maximize the chances to reach this
habituation.
However, longitudinal studies are needed for measuring
the degree of habituation to wearable health devices. It
appears difficult to claim that a behavior has reached the
status of habit, but its observation over time offers the
possibility to grasp how the behavior has developed and at
what degree it has infused in the environment. Also, there
is a necessity to think of approaches on how to accompany
the introduction and sustained use of this technology. Most
critically, wearables health devices need to fit smoothly into
existing routines at the workplace. Since the scenarios are
not the same across organizations, taking in account the
context leads to a better comprehension of the possibilities,
limitations and effects of physiolytics [67]. For studying
this, we believe that the adoption of a multidisciplinary
perspective is required. Assessing long-term engagement
regarding physiolytics implies to give attention to
behavioral studies, activity theories and many other
psychological and social outlooks [23].

IV. SYNTHESIS AND DISCUSSION
By presenting habits as key factors for sustained use of
wearable health devices, our aim has been to generate a
deeper understanding of this matter. We illustrate what it
takes for organizations to better reflect and intervene on
habituation. Physiolytics and their organizational
implementation are at an early stage of development, in
which collecting evidence for relevant stakeholders (such
as management professionals) is of particular importance.
Organizations have true opportunities to create favorable
conditions to cement the use of physiolytics, in order that it
creates value for employees and the organization. Through
habit formation (and its related components, such as
situational cues, reminders, financial gratifications or
gamification), organizations are in position to explore new
ways of sustaining the use of physiolytics and maintaining
active participation from their employees (see Fig. 1). They
do not have any more to solely rely on the design of the
systems (in terms of usability or accuracy of feedback) or
on cognitive models (more focused on the acceptance and
adoption of physiolytics), but they can actively work on
generating advantageous environments for physiolytics
use. Although employees’ long-term engagement with
wearable health devices are not guarantors for a positive
outcome for organizations, it is certainly antecedent for it.
It constitutes a clear objective that organizations can aim
and a tangible element in the evaluation of the viability of
physiolytics in the workplace.
Furthermore, situational cues, priming or other
incentives, stimuli and positive reinforcements share a
common mission: they all help to remove barriers in terms
of complexity, annoyance or displeasure in using the
system over time, to engender a habituation towards
wearable health devices. A more comprehensive use (e.g.
by giving known references to employees to evaluate their
progress) may lead to a more habitual use. Same goes for a
more frequent use (e.g. supported by well-defined
reminders) that may create a habitual use [24]. The addition
and mix of these features and components, if well-

Fig. 1. Upstream interventions to support habituation to physiolytics

V. LIMITATIONS AND OPPORTUNITIES FOR FUTURE WORK
Even though reasoned actions and emotional responses
are more linked to adoption and acceptance of physiolytics
in the workplace, they still play a role in the post-adoptive
phase and potentially affect automatic use. Aspects such as
self-regulatory motives, user motivation, autonomy, selfgrowth or excellence through the use of technology have
therefore to be considered in habituation to physiolytics –
to form a comprehensive picture of physiolytics sustained
use. For instance, users’ intrinsic motivations and
autonomy have to be supported in order to maintain
wearable health devices’ use [104]: these elements also
impact strategies that an organization may implement to
create habits towards these systems. For that purpose,
investigations and research that are more centered on
employees (e.g. qualitative assessment of their sustained

use behavior) may be particularly suitable to unveil the
significance of these aspects in the process of habituation
and sustained use.
Next, on an organizational level, further stimulatory
reinforcement measures may be explored. To complete our
first outline on habits, mechanisms based on
“commitment” (e.g. participants pre-commit in writing that
they will participate in the company’s health and safety
program and use wearable health devices) or on “providing
customized information” (e.g. via a preliminary
questionnaire) may help to provide a tailored action plan
regarding the use of physiolytics. They arguably also target
habit formation with a view to sustain the participation in
such workplace health programs.
Moreover, this study corresponds to an initial analysis
that aims to pave the way for further investigation in this
strand of research. Therefore, propositions that can be
extracted from this work are not tested in practice. This
mechanically opens opportunities to build testable
hypotheses and then, consider them in interventions to
gather empirical data. As discussed in the previous section,
longitudinal studies should be largely prioritized. In the
same vein, it is necessary to unveil the signification of
certain concepts (e.g. social components, satisfaction). In
fact, we have defined some big lines and offered practical
directions for practitioners and research; but there is still a
need for more refined/structured models that can be tested
(in diverse contexts) and that provide specific answers to
habit formation in the wild.
Finally, it seems important to provide developments on
the “unpredictability” of habit formation. Interventions,
which claim to support habituation (e.g. through
incentives) do not certainly yield to habit creation. In fact,
upstream interventions presented in this paper have to be
apprehended as tools that help to reach an automatic use
(faster), and not as guarantees of infallible results. We are
dealing with a behavior that results from actions performed
without conscious, perceptual or judgmental process [24,
25], on which we are applying rational constructs (i.e.
upstream interventions). We should consequently be aware
that it is insufficient to consider it as foolproof schemes that
deliver habits. Likewise, interventions on habits may
generate adverse impacts. If made in the wrong context; at
the wrong time; according to a rigid reinforcement schedule
or with the wrong reward, it may accidentally strengthen
undesirable behaviors or hinder from habit creation [51].
In sum, we are still at an early stage of a thorough
comprehension of physiolytics sustained use. This offers
many interesting opportunities for potential research from
various epistemological perspectives, may it be designoriented research for improving the interaction and utility
for users, positivist research that helps to better
comprehend acceptance and resistance, or critical research
that creates some awareness about ethical perils of
physiolytics in the workplace setting. Practitioners are also
given opportunities to be active in the implementation of
physiolytics. By changing practices, norms or routines,
they can increase the chances of a sustained use of the
systems; thus, increasing the value of the physiolytics
approach and tackling a recurring issue in practice. Hence,
through our work on habituation to physiolytics, we aim to

illustrate what these opportunities are, and how we may,
through another perspective, better understand and impact
physiolytics use.
ACKNOWLEDGMENT
This research has been supported by the Swiss National
Science Foundation (SNSF) grant no. 172740.
REFERENCES
[1]

[2]
[3]

[4]
[5]
[6]
[7]
[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]
[16]
[17]
[18]

[19]

D. G. Glance, E. Ooi, Y. e. Berman, C. F. Glance, and H. R. Barrett,
"Impact of a digital activity tracker-based workplace activity
program on health and wellbeing," in Proceedings of the 6th
International Conference on Digital Health Conference, Montreal,
Canada, 2016, pp. 37-41.
J. P. West and J. S. Bowman, "Electronic surveillance at work: An
ethical analysis," Administration & Society, vol. 48, no. 5, pp. 628651, 2016.
L. E. Tetrick and C. J. Winslow, "Workplace stress management
interventions and health promotion," Annual Review of
Organizational Psychology and Organizational Behavior, vol. 2, no.
1, pp. 583-603, 2015.
D. Lupton, "Beyond techno-utopia: Critical approaches to digital
health technologies," Societies, vol. 4, no. 4, pp. 706-711, 2014.
H. J. Wilson, "Wearables in the workplace," Harvard Business
Review, vol. 91, no. 11, pp. 23-27, 2013.
P. Moore and L. Piwek, "Regulating wellbeing in the brave new
quantified workplace," Employee Relations, vol. 39, no. 3, pp. 308316, 2017.
M. Swan, "The quantified self: Fundamental disruption in big data
science and biological discovery," Big Data, vol. 1, no. 2, pp. 85-99,
2013.
P. Olson. (2015). More Bosses Expected To Track Their Staff
Through Wearables In The Next 5 Years Available:
https://www.forbes.com/sites/parmyolson/2015/06/01/wearablesemployee-tracking/
C.-F. Chung, N. Jensen, I. A. Shklovski, and S. Munson, "Finding
the right fit: Understanding health tracking in workplace wellness
programs," in Proceedings of the 2017 Conference on Human
Factors in Computing Systems, Denver, USA, 2017, pp. 4875-4886.
T. Kari, S. Koivunen, L. Frank, M. Makkonen, and P. Moilanen,
"Perceived Well-being Effects During the Implementation of a Selftracking Technology," in Proceedings of the 29th Bled eConference
"Digital Economy", Bled, Slovenia, 2016, pp. 393-405.
M. Yassaee and T. Mettler, "Digital Occupational Health Systems:
What Do Employees Think about it?," Information Systems
Frontiers, journal article vol. 19, no. 8, pp. 1-16, August 22 2017.
H. Li, J. Wu, Y. Gao, and Y. Shi, "Examining individuals’ adoption
of healthcare wearable devices: An empirical study from privacy
calculus perspective," International journal of medical informatics,
vol. 88, pp. 8-17, 2016.
M. Lavallière, A. A. Burstein, P. Arezes, and J. F. Coughlin,
"Tackling the challenges of an aging workforce with the use of
wearable technologies and the quantified-self," DYNA, vol. 83, no.
197, pp. 38-43, 2016.
M. Hamblen. (2015). Programs are used to weed out workers who
raise
premiums,
one
attorney
says.
Available:
https://www.computerworld.com/article/2937721/wearables/weara
bles-for-workplace-wellness-face-federal-scrutiny.html
S. Akter, J. D’Ambra, and P. Ray, "Development and validation of
an instrument to measure user perceived service quality of mHealth,"
Information & Management, vol. 50, no. 4, pp. 181-195, 2013.
A. I. Canhoto and S. Arp, "Exploring the factors that support
adoption and sustained use of health and fitness wearables," Journal
of Marketing Management, vol. 33, no. 1-2, pp. 32-60, 2017.
J. Grossmeier, "The art of health promotion: Linking research to
practice," American Journal of Health Promotion, vol. 31, no. 3, pp.
251-261, 2017.
A. Mashhadi, F. Kawsar, A. Mathur, C. Dugan, and N. S. Shami,
"Let's talk about the quantified workplace," in Proceedings of the
19th ACM Conference on Computer Supported Cooperative Work
and Social Computing Companion, San Fransisco, USA, 2016, pp.
522-528.
N. K. Malhotra, S. S. Kim, and J. Agarwal, "Internet users'
information privacy concerns (IUIPC): The construct, the scale, and

[20]

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

[29]
[30]
[31]
[32]

[33]
[34]
[35]
[36]
[37]
[38]
[39]

[40]

a causal model," Information systems research, vol. 15, no. 4, pp.
336-355, 2004.
T. Dinev, H. Xu, J. H. Smith, and P. Hart, "Information privacy and
correlates: an empirical attempt to bridge and distinguish privacyrelated concepts," European Journal of Information Systems, vol.
22, no. 3, pp. 295-316, 2013.
J. L. Marquard and T. Zayas-Cabán, "Commercial off-the-shelf
consumer health informatics interventions: recommendations for
their design, evaluation and redesign," Journal of the American
Medical Informatics Association, vol. 19, no. 1, pp. 137-142, 2011.
A. Mathur, M. Van den Broeck, G. Vanderhulst, A. Mashhadi, and
F. Kawsar, "Tiny habits in the giant enterprise: understanding the
dynamics of a quantified workplace," in Proceedings of the 2015
ACM International Joint Conference on Pervasive and Ubiquitous
Computing, Osaka, Japan, 2015, pp. 577-588.
A. O. De Guinea and M. L. Markus, "Why break the habit of a
lifetime? Rethinking the roles of intention, habit, and emotion in
continuing information technology use," MIS Quarterly, vol. 33, no.
3, pp. 433-444, 2009.
M. Limayem, S. G. Hirt, and C. M. Cheung, "How habit limits the
predictive power of intention: The case of information systems
continuance," MIS Quarterly, pp. 705-737, 2007.
T. Mettler, "Post-acceptance of electronic medical records: Evidence
from a longitudinal field study," in Proceedings of the 33rd
International Conference on Information Systems, Orlando, USA,
2012, pp. 1-19.
T. W. Ferratt, J. Prasad, and E. J. Dunne, "Fast and Slow Processes
Underlying Theories of Information Technology Use," Journal of
the Association for Information Systems, vol. 19, no. 1, pp. 1-22,
2018.
J. S. Jasperson, P. E. Carter, and R. W. Zmud, "A comprehensive
conceptualization of post-adoptive behaviors associated with
information technology enabled work systems," MIS quarterly, vol.
29, no. 3, pp. 525-557, 2005.
G. L. Polites and E. Karahanna, "Shackled to the status quo: the
inhibiting effects of incumbent system habit, switching costs, and
inertia on new system acceptance," MIS Quarterly, vol. 36, no. 1,
pp. 21-42, 2012.
A. Beaudry and A. Pinsonneault, "The other side of acceptance:
Studying the direct and indirect effects of emotions on information
technology use," MIS Quarterly, vol. 34, no. 4, pp. 689-710, 2010.
H. Van der Heijden, "User acceptance of hedonic information
systems," MIS quarterly, pp. 695-704, 2004.
K. Ho, C. Yao, and H. N. Lauscher, "Health apps, wearables, and
sensors: The advancing frontier of digital health," British Columbia
Medical Journal, vol. 59, no. 10, 2017.
K. Giokas, P. Katrakazas, and D. Koutsouris, "A Collaborative mHealth Platform for Evidence-Based Self-Management and
Detection of Chronic Multimorbidity Development and
Progression," in M-Health Innovations for Patient-Centered Care:
IGI Global, pp. 52-71, 2016.
J. Kim, "A qualitative analysis of user experiences with a self-tracker
for activity, sleep, and diet," Interactive journal of medical research,
vol. 3, no. 1, 2014.
G. L. Polites and E. Karahanna, "The embeddedness of information
systems habits in organizational and individual level routines:
development and disruption," Mis Quarterly, pp. 221-246, 2013.
B. Verplanken and W. Wood, "Interventions to break and create
consumer habits," Journal of Public Policy & Marketing, vol. 25,
no. 1, pp. 90-103, 2006.
R. J. DiClemente, R. A. Crosby, and M. C. Kegler, Emerging
theories in health promotion practice and research. John Wiley &
Sons, 2009.
G. Paré, M.-C. Trudel, M. Jaana, and S. Kitsiou, "Synthesizing
information systems knowledge: A typology of literature reviews,"
Information & Management, vol. 52, no. 2, pp. 183-199, 2015.
B. N. Green, C. D. Johnson, and A. Adams, "Writing narrative
literature reviews for peer-reviewed journals: secrets of the trade,"
Journal of chiropractic medicine, vol. 5, no. 3, pp. 101-117, 2006.
N. Gorm, "Personal Health Tracking Technologies in Practice," in
Proceedings of the 2017 ACM Conference on Computer Supported
Cooperative Work and Social Computing, Portland, USA, 2017, pp.
69-72: ACM.
D. Lupton, "Self-tracking modes: Reflexive self-monitoring and
data practices," in Proceedings of the 2015 Social Life of Big Data
Symposium, Perth, Australia, 2014, pp. 1-19.

[41] C. Glaros and D. I. Fotiadis, "Wearable devices in Healthcare," in
Intelligent Paradigms for Healthcare Enterprisesno. Studies in
Fuzziness and Soft Computing), 2005, pp. 237-264.
[42] N. Gorm and I. Shklovski, "Steps, choices and moral accounting:
Observations from a step-counting campaign in the workplace," in
Proceedings of the 2016 ACM Conference on Computer-Supported
Cooperative Work & Social Computing, San Fransisco, USA, 2016,
pp. 148-159.
[43] A. Buchwald, A. Letner, N. Urbach, and M. von EntressFuersteneck, "Towards explaining the use of self-tracking devices:
Conceptual development of a continuance and discontinuance
model," in Proceedings of the 36th International Conference on
Information Systems Forth Worth, USA, 2015, pp. 1-12.
[44] J. Khakurel, S. Pöysä, and J. Porras, "The Use of Wearable Devices
in the Workplace-A Systematic Literature Review," in Proceedings
of the 2016 International Conference on Smart Objects and
Technologies for Social Good, Venice, Italy, 2016, pp. 284-294.
[45] R. Rawassizadeh et al., "Energy-efficient integration of continuous
context sensing and prediction into smartwatches," Sensors, vol. 15,
no. 9, pp. 22616-22645, 2015.
[46] B. Nascimento, T. Oliveira, and C. Tam, "Wearable technology:
What explains continuance intention in smartwatches?," Journal of
Retailing and Consumer Services, vol. 43, pp. 157-169, 2018.
[47] J. Ma and R. Huang, "Wear-I: A new paradigm in wearable
computing," in Proceedings of the 2015 International Conference
on Computer and Information Technology; Ubiquitous Computing
and Communications; Dependable, Autonomic and Secure
Computing; Pervasive Intelligence and Computing Liverpool, UK,
2015, pp. 1063-1068.
[48] O. Gan, "Wearable sensing for activity recognition," in Proceedings
of the 43rd Annual Conference of the IEEE - Industrial Electronics
Society Beijing, China, 2017, pp. 8825-8830: IEEE.
[49] T. Mettler and J. Wulf, "Physiolytics at the workplace: Affordances
and constraints of wearables use from an employee's perspective,"
Information Systems Journal, pp. 1-29, 2018.
[50] K. E. Stanovich and R. F. West, "Individual differences in reasoning:
Implications for the rationality debate?," Behavioral and brain
sciences, vol. 23, no. 5, pp. 645-665, 2000.
[51] C. Pinder, J. Vermeulen, B. R. Cowan, and R. Beale, "Digital
Behaviour Change Interventions to Break and Form Habits," ACM
Transactions on Computer-Human Interaction (TOCHI), vol. 25,
no. 3, p. 15, 2018.
[52] D. Kahneman, "Maps of bounded rationality: Psychology for
behavioral economics," American economic review, vol. 93, no. 5,
pp. 1449-1475, 2003.
[53] D. Kahneman and P. Egan, Thinking, fast and slow. Farrar, Straus
and Giroux 2011, p. 512.
[54] B. Gardner, P. Lally, and J. Wardle, "Making health habitual: the
psychology of ‘habit-formation’and general practice," British
Journal of General Practice, vol. 62, no. 605, pp. 664-666, 2012.
[55] D. T. Neal, W. Wood, J. S. Labrecque, and P. Lally, "How do habits
guide behavior? Perceived and actual triggers of habits in daily life,"
Journal of Experimental Social Psychology, vol. 48, no. 2, pp. 492498, 2012.
[56] B. Gardner, G.-J. de Bruijn, and P. Lally, "A systematic review and
meta-analysis of applications of the self-report habit index to
nutrition and physical activity behaviours," Annals of Behavioral
Medicine, vol. 42, no. 2, pp. 174-187, 2011.
[57] P. Lally, J. Wardle, and B. Gardner, "Experiences of habit formation:
A qualitative study," Psychology, Health & Medicine, vol. 16, no. 4,
pp. 484-489, 2011.
[58] M. S. Patel, D. A. Asch, and K. G. Volpp, "Wearable devices as
facilitators, not drivers, of health behavior change," Journal of the
American Medical Association, vol. 313, no. 5, pp. 459-460, 2015.
[59] M. A. Davies. (2014). How to make wearables stick: use them to
change
human
behavior.
Available:
https://venturebeat.com/2014/03/02/how-to-make-wearables-stickuse-them-to-change-human-behavior/
[60] J. N. Gilmore, "Everywear: The quantified self and wearable fitness
technologies," New Media & Society, vol. 18, no. 11, pp. 2524-2539,
2016.
[61] J. Stragier, M. V. Abeele, P. Mechant, and L. De Marez,
"Understanding persistence in the use of online fitness communities:
comparing novice and experienced users," Computers in Human
Behavior, vol. 64, pp. 34-42, 2016.
[62] K. Chen, M. Zdorova, and D. Nathan-Roberts, "Implications of
wearables, fitness tracking services, and quantified self on

[63]
[64]

[65]
[66]
[67]

[68]
[69]

[70]
[71]
[72]
[73]

[74]
[75]

[76]

[77]

[78]

[79]

[80]

[81]

healthcare," in Proceedings of the 61st Human Factors and
Ergonomics Society Annual Meeting, Ausitn, USA, 2017, vol. 61,
no. 1, pp. 1066-1070.
S. Wuchty, "What is a social tie?," Proceedings of the National
Academy of Sciences, vol. 106, no. 36, pp. 15099-15100, 2009.
R. Tobias, "Changing behavior by memory aids: a social
psychological model of prospective memory and habit development
tested with dynamic field data," Psychological review, vol. 116, no.
2, p. 408, 2009.
S. de Wit and A. Dickinson, "Associative theories of goal-directed
behaviour: a case for animal–human translational models,"
Psychological Research PRPF, vol. 73, no. 4, pp. 463-476, 2009.
E. A. Locke and G. P. Latham, "Building a practically useful theory
of goal setting and task motivation: A 35-year odyssey," American
psychologist, vol. 57, no. 9, p. 705, 2002.
T. Mettler, "Health Behaviour Change Support Systems: Past
Research and Future Challenges," in Proceedings of the 17th
International Symposium on Health Information Management
Research, York, UK, 2015, pp. 77-92.
W. Wood, J. S. Labrecque, P.-Y. Lin, and D. Rünger, "Habits in dual
process models," Dual process theories of the social mind, pp. 371385, 2014.
K. Stawarz, A. L. Cox, and A. Blandford, "Beyond self-tracking and
reminders: designing smartphone apps that support habit formation,"
in Proceedings of the 33rd annual ACM conference on human
factors in computing systems, Seoul, South Korea, 2015, pp. 26532662.
P. Dolan, M. Hallsworth, D. Halpern, D. King, R. Metcalfe, and I.
Vlaev, "Influencing behaviour: The mindspace way," Journal of
Economic Psychology, vol. 33, no. 1, pp. 264-277, 2012.
J. Wryobeck and Y. Chen, "Using priming techniques to facilitate
health behaviours," Clinical Psychologist, vol. 7, no. 2, pp. 105-108,
2003.
M. Bateson, D. Nettle, and G. Roberts, "Cues of being watched
enhance cooperation in a real-world setting," Biology letters, vol. 2,
no. 3, pp. 412-414, 2006.
A. Tajadura-Jiménez, M. Basia, O. Deroy, M. Fairhurst, N.
Marquardt, and N. Bianchi-Berthouze, "As light as your footsteps:
altering walking sounds to change perceived body weight, emotional
state and gait," in Proceedings of the 33rd Annual ACM Conference
on Human Factors in Computing Systems, Seoul, South Korea,
2015, pp. 2943-2952.
J. Y. Kim et al., "Self-monitoring utilization patterns among
individuals in an incentivized program for healthy behaviors,"
Journal of medical Internet research, vol. 18, no. 11, 2016.
Z. Lin, T. Althoff, and J. Leskovec, "I’ll Be Back: On the Multiple
Lives of Users of a Mobile Activity Tracking Application," in
Proceedings of the... International World-Wide Web Conference,
2018, vol. 2018, p. 1501.
K. Stawarz, M. D. Rodríguez, A. L. Cox, and A. Blandford,
"Understanding the use of contextual cues: design implications for
medication adherence technologies that support remembering,"
Digital Health, vol. 2, pp. 1-18, 2016.
I. Renfree, D. Harrison, P. Marshall, K. Stawarz, and A. Cox, "Don't
kick the habit: The role of dependency in habit formation apps," in
Proceedings of the 2016 CHI Conference Extended Abstracts on
Human Factors in Computing Systems, San Jose, USA, 2016, pp.
2932-2939.
M. Fournier, F. d'Arripe-Longueville, and R. Radel, "Testing the
effect of text messaging cues to promote physical activity habits: a
worksite-based exploratory intervention," Scandinavian journal of
medicine & science in sports, vol. 27, no. 10, pp. 1157-1165, 2017.
F. Munir et al., "Stand More AT Work (SMArT Work): using the
behaviour change wheel to develop an intervention to reduce sitting
time in the workplace," BMC public health, vol. 18, no. 1, p. 319,
2018.
S. Deterding, D. Dixon, R. Khaled, and L. Nacke, "From game
design elements to gamefulness: Defining "gamification"," in
Proceedings of the 15th International Academic MindTrek
Conference: Envisioning Future Media Environments, MindTrek
2011, Tampere, Finland, 2011, pp. 9-15.
M. Schmidt-Kraepelin, S. Thiebes, M. C. Tran, and A. Sunyaev,
"What’s in the Game? Developing a Taxonomy of Gamification
Concepts for Health Apps," in Proceedings of the 51st Hawaii
International Conference on System Sciences, Hawaii, USA, 2018,
vol. 51, pp. 1-11.

[82] S. Stepanovic and T. Mettler, "Gamification applied for health
promotion: Does it really foster long-term engagement? A scoping
review," in Proceedings of the 26th European Conference on
Information Systems, Portsmouth, UK, 2018, pp. 1-16.
[83] M. Schmidt-Kraepelin, A. Thiebes, D. Baumsteiger, and A.
Sunyaev, "State Of Play: A Citation Network Analysis of Healthcare
Gamification Studies," in Proceedings of the European Conference
of Information Systems, Portsmouth, UK, 2018, pp. 23-28.
[84] S. Jent and M. Janneck, "Using Gamification to Enhance User
Motivation in an Online-coaching Application for Flexible
Workers," in Proceedings of the 12th International Conference on
Web Information Systems and Technologies, Rome, Italy, 2016, pp.
35-41.
[85] S. Nicholson, "A user-centered theoretical framework for
meaningful gamification," Games+ Learning+ Society, vol. 8, no. 1,
pp. 223-230, 2012.
[86] D. Vyas, Z. Fitz-Walter, E. Mealy, A. Soro, J. Zhang, and M.
Brereton, "Exploring physical activities in an employer-sponsored
health program," in Proceedings of the 33rd Annual ACM
Conference Extended Abstracts on Human Factors in Computing
Systems, Seoul, South Korea, 2015, pp. 1421-1426.
[87] M. Schmidt-Kraepelin, S. Thiebes, S. Stepanovic, T. Mettler, and A.
Sunyaev, "Gamification in Health Behavior Change Support
Systems-A Synthesis of Unintended Side Effects," in Proceedings
of the 14th International Conference on Wirtschaftsinformatik,
Siegen, Germany, 2019, pp. 1032-1046.
[88] S. Deterding, "Eudaimonic Design, or: Six Invitations to Rethink
Gamification," Meson Press pp. 305-323, 2014.
[89] E. R. Mollick and N. Rothbard, "Mandatory fun: Consent,
gamification and the impact of games at work," The Wharton School
Research Paper Series, pp. 1-54, 2014.
[90] A. Suh, C. M. K. Cheung, M. Ahuja, and C. Wagner, "Gamification
in the Workplace: The Central Role of the Aesthetic Experience,"
(in English), Journal of Management Information Systems, vol. 34,
no. 1, pp. 268-305, 2017.
[91] O. Zuckerman and A. Gal-Oz, "Deconstructing gamification:
evaluating the effectiveness of continuous measurement, virtual
rewards, and social comparison for promoting physical activity,"
Personal and Ubiquitous Computing, vol. 18, no. 7, pp. 1705-1719,
2014.
[92] N. Katule, U. Rivett, and M. Densmore, "A Family Health App:
Engaging Children to Manage Wellness of Adults," in Proceedings
of the 7th Annual Symposium on Computing for Development,
Nairobi, Kenya, 2016, pp. 1-10.
[93] K. Thorsteinsen, J. Vittersø, and G. B. Svendsen, "Increasing
physical activity efficiently: an experimental pilot study of a website
and mobile phone intervention," International journal of
telemedicine and applications, vol. 2014, p. 8, 2014.
[94] R. F. Hunter et al., "Effectiveness and cost-effectiveness of a
physical activity loyalty scheme for behaviour change maintenance:
a cluster randomised controlled trial," BMC public health, vol. 16,
no. 1, p. 618, 2016.
[95] K. G. Volpp et al., "A randomized, controlled trial of financial
incentives for smoking cessation," New England Journal of
Medicine, vol. 360, no. 7, pp. 699-709, 2009.
[96] C. Wang, J. Harris, and P. Patterson, "The roles of habit, selfefficacy, and satisfaction in driving continued use of self-service
technologies: a longitudinal study," Journal of Service Research,
vol. 16, no. 3, pp. 400-414, 2013.
[97] H. K. Hunt, Conceptualization and measurement of consumer
satisfaction and dissatisfaction. Marketing Science Institute, 1977,
p. 490.
[98] A. Bhattacherjee, "An empirical analysis of the antecedents of
electronic commerce service continuance," Decision Support
Systems, vol. 32, no. 2, pp. 201-214, 2001.
[99] P. Lally, C. H. Van Jaarsveld, H. W. Potts, and J. Wardle, "How are
habits formed: Modelling habit formation in the real world,"
European journal of social psychology, vol. 40, no. 6, pp. 998-1009,
2010.
[100] P. Klasnja, S. Consolvo, D. W. McDonald, J. A. Landay, and W.
Pratt, "Using mobile & personal sensing technologies to support
health behavior change in everyday life: lessons learned," in
Proceedings of the 2009 American Medical Informatics Association
Annual Symposium, San Fransisco, USA, 2009, vol. 2009, pp. 338342.
[101] S. H. Anders, D. D. Woods, S. Schweikhart, P. Ebright, and E.
Patterson, "The Effects of Health Information Technology Change

Over Time: A Study of Tele-ICU Functions," Applied Clinical
Informatics, vol. 3, no. 2, pp. 239-247, 2012.
[102] E. J. Caruana, M. Roman, J. Hernandez-Sanchez, and P. Solli,
"Longitudinal studies," Journal of Thoracic Disease, vol. 7, no. 11,
pp. 537-540, 2015.
[103] P. Voydanoff, "Incorporating community into work and family
research: A review of basic relationships," Human Relations, vol.
54, no. 12, pp. 1609-1637, 2001.
[104] C. Attig, A. Karp, and T. Franke, "User Diversity in the Motivation
for Wearable Activity Tracking: A Predictor for Usage Intensity?,"
in Proceedings of the 20th Congress of the International
Ergonomics Association, Florence, Italy, 2018, pp. 431-440.

