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Abstract. The poor general state of health of the Austrian youth — which is pos-
sibly representative for the western industrial world — will have dramatic effects
on our health care system in years to come. Health risks among adolescents, in-
cluding smoking, alcohol, obesity, lack of physical activity and an unhealthy
diet, will lead to an increase in chronic diseases. A preventive measure against
such a development could be to reinforce health awareness through the use of
web and mobile applications supporting self observation and behavior change.
In this paper, we present an overview of the latest developments in the area of
mobile wellness and take a look at the features of applications that constitutes
the current state of the art, as well as their shortcomings and ways of overcom-
ing these. Finally, we discuss the possibilities offered by new technological
developments in the area of mobile devices and by incorporating the character-
istics that make up the Web 2.0.
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1 Introduction and Motivation for Research

The poor general state of health of Austrian youths will have dramatic effects on our
health care system in the future. According to Chini & Dorner from the Austrian
Medical Association [1] we will have to face additional costs of 1.6 billion Euros in
2030, increasing to 3.7 billion Euros in 2050.

This will be mainly due to smoking, alcohol, obesity, lack of physical activity and
insufficient consumption of fruit, leading to common diseases such as diabetes, hyper-
tension, myocardial infarction, stroke, renal insufficiency, osteoporosis and chronic
back. “Today’s unhealthily living youths will be tomorrow’s chronically ill”, as
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Dr. Walter Dorner, president of the Austrian Medical Association pointed out. This
trend will not only lead to increased costs in health care, but it will also result in a
lack of available manpower in the job market. As suggested by Chini, these costs
should better be reallocated to preventive costs. Through successful prevention, health
care costs arising from people older than 65 can be reduced significantly.

A preventive measure against such a development can be by enforcing a permanent
change in the lifestyle and health-awareness of adolescents by the use of wellness
management and self-observation. Such measures fit well into the description of the
health continuum by Saranummi [2], who emphasizes the advantage of proactive
management of health and illness compared to reactive action. Saranummi also states
that the provision of knowledge and tools for self-management is another important
part of the health continuum. This can be achieved through the use of wellness appli-
cations that offer their end users assistance in performing self-observation and moti-
vate them to improve their lifestyle over a long-term period. Mobile applications offer
some important advantages for this task such as pervasive and permanent availability.
In this paper we take a look at the current state of the art in the area of mobile well-
ness supporting applications.

We describe some features of current applications, the technologies used, as well
as the shortcomings these applications may hold and ways of overcoming these. We
also take a look at new technological developments in the area of mobile devices and
the possibilities they provide, combined with the characteristics that make up the Web
2.0, they offer in the invention of new wellness supporting applications.

2 Related Work: Applications Supporting Health Awareness

During the last years several web and mobile applications have been developed with
the aim of supporting self-care. Most of these applications were intended to be used
by chronic disease patients, but the main goal of motivating their users to a healthier
lifestyle can also be applied to young, healthy individuals. The technologies used for
these applications ranged from web services and web applications using RIA (rich
internet application) methods to client side technologies such as the Java2 Micro
Edition (J2ME) and native client device applications.

2.1 Personal Health Applications

Personal Health Applications (PHAs) allow users to store and manage their personal
health information, thereby supporting patient empowerment and facilitating the flow
of information between patients and health care providers.

Along with the users’ personal data the application can store a variety of health re-
lated data like laboratory medical conditions, test results, medications and allergies.
Amongst the most prominent of these applications are Google Health, Microsoft
HealthVault or LifeSensor. Microsoft’s solution puts special effort on the possibility
to connect to external health devices inclduding blood pressure monitors, pedometers,
glucometers. The main strengths of Google Health are it its ability to connect to ex-
ternal health providers such as hospitals in order to integrate their data as well as the
possibility for external applications to access Google Health functions through the
Health Data API.
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Andry et al (2008), [3] created LifeSensor Diabetes, a web application which is
built atop the LifeSensor Personal Health Record (PHR) and the ICW eHealth
Framework. Users can start using the application by filling in basic profile informa-
tion (gender, age, height, weight). They can also specify personal targets for specific
diabetes markers. Data that already exist in the user’s PHR on LifeSensor can be
imported, new data are entered regularly. Since the ICW eHealth Framework supports
device integration, the project is working on implementing automatic data gathering
from glucometers. The application aims to motivate its users to access their applica-
tion regularly, so much effort is put into high interactivity und good usability features.
To achieve this, modern web technologies including AJAX and FLEX were used for
implementing the client application [4], [5]. Another motivating feature is the possi-
bility for users to define action plans that provide them the possibility to plan and
track their progress towards achieving defined personal goals.

Analyzing the granularity of the visualized observations showed, that data differed
in both the frequency of measurement and the types of values [6]. Some data has to be
measured several times a day, while other data will be measured on a yearly basis.
The different types of values were assigned to two different types of graphs: health
targets (e.g. blood glucose or cholesterol) can be represented using 2D line charts and
candle-like charts, activities (e.g. exercise, diet or medication) were assigned ordinal
values (poor, fair, good, very good) and displayed using histograms. The visualization
itself is handled by a generic graph container which can display one or two modules
out of eight currently implemented modules (exercise, diet, medication, blood glu-
cose, weight, cholesterol, HbAlc, blood pressure / heart rate). By displaying two
modules inside the same container and synchronizing their time axis, data correlations
can be discovered visually.

2.2 Mobile Applications Supporting Wellness

The rapid improvement of mobile devices regarding their usability and their techno-
logical abilities as well as their high pervasiveness and availability makes them a
popular platform for wellness supporting applications. The Wellness Diary as de-
scribed by [7], [8] is a mobile application that can be used for recording and manag-
ing personal health data. The system is able to monitor weight, exercise, diet, alcohol
usage, sleep, smoking, stress and step data per default, but it is also customizable, so
users are able to adapt the data model to their needs and preferences. The mobile
application is no web application but a standalone application storing the data, which
is manually entered by the user, on the mobile device itself.

The developers also created a web service counterpart to the mobile application
that allows for data synchronization between the mobile device and a central server.

iBody [9] is a commercial iPhone application and makes use of the GPS function-
ality provided by the iPhone. The application allows to monitor various sportive ac-
tivities including running or cycling. GPS is used in order to track the covered route
and distance. The measured distance combined with information about the type of
activity and the user’s weight can then be used to calculate the calorie consumption. It
is also possible to view the route covered in Google Maps. Similar to other wellness
supporting applications, one can enter health related data, e.g. body weight, adipose,
blood pressure, pulse or blood-test results and offers graphical reports of these.
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2.3 Mobile Applications for People with Chronic Diseases

The majority of mobile health supporting applications found, are not aimed at sup-
porting healthy people in their daily wellness related activities but rather in supporting
people with chronic diseases and people recovering from certain illnesses. Despite the
different target groups, their goals, namely patient empowerment and motivation, are
largely the same.

Walters et al. (2010) [10] developed a mobile application, based on Wellness Diary
used for home-based care of cardiac rehabilitation patients. The application is able to
monitor blood pressure through an external device and to estimate physical activity
through a step counter provided by the mobile phone. Additionally to these automati-
cally measured data the patients can manually enter other parameters like weight,
body fat percentage, additional exercise information, stress, sleep times and tiredness
as well as nutritional, smoking and alcohol consumption information. Weekly consul-
tations with their mentor who is able to access all entered data helps in setting reason-
able goals and discuss the progress toward recent goals. The project also makes use of
motivational and multimedia messages provided by the mentor through the mobile
phone. The mentored phase lasts for 6 weeks but the patients are encouraged to keep
using the application for self management.

The Confidant system by [11] is another mobile application used for chronic dis-
ease management. Similar to the cardiac rehabilitation application by [10] it combines
collected (blood glucose, blood pressure, weight) and manually entered (count, cus-
tomized questions) data with the informative messages provided on a daily basis. The
application consists of two communicating modules, a native client-side program and
a server application running on a web server.

A rich internet application (RIA) developed by [12] and usable on handheld de-
vices aims to bring modern RIA technology into the fields of telemedicine and mobile
health. Their web based application enables a communication path between handheld
devices and hospital information systems.

Some of their main aims for this system were to enable access to medical data, to
tele-consultation as well as to educational means.

By creating a web based application suited to be used by mobile devices, no instal-
lation on the client side was required and the application was independent of platform
and hardware. Due to the outsourcing of application logic to the mobile client less
network traffic was needed and the server side application gained higher scalability.
The main technologies used were a content management system (CMS) using Adobe
Flex and a mobile application using the Flash Lite platform.

The Diabetes Living Assistant by Calero-Valdez et al. [13], [14] is a diabetes man-
agement program developed with Java2ME for mobile devices.

It includes a diabetes diary, health parameter-tracking, BE-calculator and a re-
minder tool for medical intake. It also includes graphical analyses for key health fac-
tors. The diabetes diary goes beyond simple tracking and logging of glucose readings
and food intake by suggesting adjusted insulin dosages in regard to current glucose
measurement, activity level and planned eating, thus simplifying the patients tedious
calculations for everyday insulin administration (see Fig. 1).



Chances of Increasing Youth Health Awareness through Mobile Wellness Applications 75

B NER

Zutaten

200.0 ml Apfelsaft
BEs: 2.1 (26.00 KH)

neu

Kalarien: 102.0 bearbeiten
120.0 g Spatzle

BEs: 23 (28.32g9KH) {bechien
Kalorien; 176.4

160.0 g Leberkase
BEs: 0.0 (0640 KH)

Kalorien: 453.2
aus Favoriten
zu Favoriten
4.5 BEs (54.99 KH), 731.6keal  ins Tagebuch 0 3 6 8 121518 21 24

zurlick
Zuriick | | j

Fig. 1. Screenshots of the Diabetes management program showing the “Favorite Dishes” (left)
and “Graphical Analysis” (right) function of the device

BE-calculations are also simplified by allowing users to store and retrieve favorite
dishes and use them in the diary. In order to ease switching from paper-based tracking
to a mobile device, user interface layouts are based on the commonly used paper-
based diabetes diaries. Acceptance testing of a prototype of the Diabetes Living As-
sistant yielded good acceptance rates [15].

3 Potential for Improvement

3.1 Results from User Studies on Wellness Applications

A number of user experience studies on Wellness Diary [16], [17], [18] and [19] have
been performed and [20] present concepts to improve the application based on
the received feedback. One of their main improvement aims was to increase the long-
term motivation of their users. Furthermore, many users did not use the application
regularly due to forgetfulness or during their holidays. According to the authors, long-
lasting motivation could be achieved by making the application generally more enjoy-
able to use. Another flaw of current wellness applications was the users’ effort of
entering wellness data that was by far too high as compared to the results obtained
from the application. Features that could increase the motivation of the users might be
alarms, rewards and detailed analysis of the user data. A high level of interactivity is
also regarded as a good means of motivating users to continue using the wellness
application.

Regarding user support by mentors, the study done by [17] showed two different
user positions. While some users preferred to use the application privately, others
would welcome professional feedback on their data. Considering this result, wellness
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supporting applications should allow the possibility of professional feedback but not
force it onto its users.

3.2 Impact of New Technologies

Considering the rapid advancement in mobile technologies, using a web application
instead of an application running on the client device will increase the number of
applicable mobile devices to all offering a supported browser. By using rich internet
application (RIA) technology the application can offer the look and feel of a pure
client side application. Another advantage of this approach is that no installation on
the mobile device by the user will be necessary. As opposed to this approach is the
concept of apps, offered by modern smart phones such as the iPhone or phones run-
ning Google’s Android — native applications that can be easily acquired through
online app stores. Developing such native apps allows the application to better utilize
the mobile device’s abilities but makes porting it to other devices more difficult.

As described by [21], new emerging interface technologies including multi-touch
and low priced sensors will make user interaction a much more enjoyable feature of
new developments. Gesture-based devices including the Nintendo Wii, built-in pe-
dometers and GPS enabled mobile devices offer new possibilities of integrating
physical activity into future wellness applications. Similar to the utilization of a step
counter by the application developed by [10], new tools may use GPS to track the
user’s running activity, including speed and distance. The W3C Geolocation API [22]
provides support for retrieving and working with location information inside web
pages using JavaScript and is already supported by the major browsers.

This location information can not only be retrieved from IP addresses but can also
utilize GPS data as provided by many mobile devices. Employing these new ways of
gathering activity data can significantly decrease the effort of entering wellness rele-
vant data into a mobile device.

In March 2010 Nintendo released two games (Pokémon HeartGold and Pokémon
SoulSilver) for their mobile gaming platform Nintendo DS that require the usage of a
pedometer for game success and is aimed at the younger audience (ESRB-Rating: E).
The player takes out one of his virtual pets on a walk in order to train the pet to be-
come stronger inside the game and to earn virtual currency within the game. Players
can also engage in competition with each other comparing the strength of their virtual
pets. Bayer also released a Nintendo DS game, which in conjunction with a special
glucosemeter, teaches children with diabetes good glucose testing habits. Regular
testing is rewarded with in-game bonus points that can be redeemed both inside the
game and on a social networking site for kids with diabetes. Effectiveness of educa-
tional gaming has been studied with stationary gaming consoles for teaching health
related topics in general [23] and for diabetes in particular [24] leading to positive
changes in behavior, self-efficacy and communication with parents.

Web 2.0, often also called the “social web”, is described by several characteristics
[25] including collaborative activity, greater levels of participation and high interac-
tivity as well as high applicability in educational settings [26]. These attributes can be
seen in applications including wikis, blogs, podcasts, social bookmarking, collabora-
tive tagging, social networking and online social gaming. These applications can play
a significant role in providing more motivational features in wellness supporting
applications.
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While wikis, blogs, podcasts or social bookmarking can be employed in order to
give the user access to information about all aspects of their personal wellness, social
networking allows them to share their experience and efforts with other same minded
users. Several studies suggest, that peer groups can have a significant effect on the
weight of adolescents, especially of females [27], [28]. Social networks could utilize
this effect in order to support a healthier lifestyle. Online social gaming can increase
the fun effect of their activities while offering a good opportunity to include a system
of goals and rewards, thereby offering strong incentives for a long-term use of the
application. A social game with a competitive character about the accomplishment of
goals can offer very high motivation to its users.

The combination of the possibilities of modern mobile devices including GPS,
cameras or step counters with aspects of Web 2.0 like social networking or social
gaming offers very interesting possibilities for future wellness supporting applica-
tions. [21] describes Geocaching, an outdoor sport similar to a paper chase game
which combines GPS with social gaming in order to create a game encouraging
physical activity together with like-minded people.

3.3 Abilities, Motivation and Cognitive Mindsets for Health Awareness

So far, this paper discuss new mobile applications, and devices, which had been de-
veloped to support health-related behaviors. The availability of mobile technical solu-
tions is definitively an important way to increase the general health awareness.

However, there is also another component, which should be considered and ade-
quately addressed when designing and developing new health applications and inter-
faces. However, from a psychological point of view, we should be aware that the
usage of (mobile) technology, their success and sustainability, strongly depends on
the extent to which human properties -cognitive, affective and motivational aspects-
are taken into account. Even though mobile technology and mobile applications are
one of the fastest growing industrial sectors ever, considerable friction losses with
respect to usability concerns are to be noticed [29], [30], [31]. Users often get stuck
and overwhelmed when using technical devices and need to be supported to come to
terms with sophisticated technology [32]. The still-present gap between technological
genius and usability demands might represent a serious obstacle for the acceptance of
technology by a broad user group if not adequately addressed by designers and manu-
facturers [33]. Devices must meet the demands and cognitive abilities of a broad user
group and respond to users’ diversity likewise. As long as mobile interface and in-
formation designs are not easy to use, technical innovations will not have sustained
success. One may argue that the usability problem will vanish whenever the old tech-
nically inexperienced generation died off, relying on the idea that children and teens,
which have a different technical upbringing and used to technology from early on
might less affected by a low interface usability. Even though technical experience is
definitively advantageous for device handling, see e.g. [34] it could be shown that
especially children and teenagers are highly sensitive for suboptimal user interface
design [35], [36]. Facing an increase in the usability of functions announced by manu-
facturers, this is of central interest. Independently of which and how many functions
will be implemented in future devices, Coopers’ (1999), [37] warning will have to be
exigently followed: ‘You can predict which features in any new technology will get
used and which not. The usage of features is inversely proportional to the amount of
interaction needed to control it’ (Cooper, 1999, p. 33).
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In addition to the ease of using aspect, mobile health applications should be devel-
oped in a way that users want to use it. This seems of specific impact in the context of
disease management and health behaviours. Within public perception, the prevalent
image of medical technology still is stigmatizing, intrusive, and difficult to use. Also,
using medical technology is seen as a necessary evil, and only tolerated when patients
do not have any alternatives. In this sense, medical technology is functional, but asso-
ciated with disease and health deficits [38]. Especially, the implementation of mobile
wellness applications requires a broadening of the classical focus and should include
emotional or affective designs. In this perspective, the quality of “good interfaces”
relies on more than the orientation on mere functional aspects, but the inclusion of
hedonic aspects emphasizing individuals’ well-being, pleasure and fun [39]. Accord-
ingly, studies show that users desire more than the mere functioning of technology,
but prefer interfaces with a high social or hedonic value. Hedonic functions are pro-
viding stimulation, identity, and valuable memories [40], [41], [42].

A medical application or device, which is joyful to use, which is elegant and
“cool”, would definitively increase the motivation for using it and the compliance
behaviors regarding health and disease management.

By combining positive characteristics and human desires with medical engineering,
the medical application would be redefined from being a marker of shortcomings and
deficits to a driver of individual quality of life decisions [38].

A vivid and very convincing example for such an approach can be seen is the piano
staircase (http://www.thefuntheory.com/piano-staircase). The grounding question of
this showcase was whether we can we get more people to choose the stairs over the
escalator by making it fun to do. The on-site scene is at a Swedish underground stop
over, at which the stairs were transformed to huge piano keys. Each step on these keys
resulted in a tone. The question whether hedonic interfaces would motivate people to
behave ,healthy* by choosing the stairs over the escalator can be clearly answered.
66% more people chose the stairs, and the video clips taken from there show that the
enthusiasm about choosing the stairs was high, independently of the age and culture
of the pedestrians.

4 Conclusion

Supporting adolescents in leading a healthier lifestyle is an essential preventive meas-
ure against the development of chronic diseases. This proactive way of health man-
agement can be an important factor in the reduction of future health care costs. One
way of providing this support can be through the use of a mobile application. Mobile
devices offer the advantage of high pervasiveness, especially in our target group of
adolescents. There are already a number of applications for personal health support
like Personal Health Applications, mobile applications for persons with chronic dis-
eases and also some mobile wellness supporting applications. A very important factor
for the success of such applications is their ability to motivate people to use them
constantly and over a long time. The combination of aspects of Web 2.0 like social
networking or social gaming with technological features of mobile devices like GPS,
cameras or step counters offers very interesting possibilities for making wellness
supporting applications motivating and even fun to use for young people.
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