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Abstract. Prevention in Healthcare is a mandatory strategy for the next future. 
Health system sustainability together with lifestyle quality improvement are 
strictly related to this strategy. PEGASO is a EU funded research project ad-
dressing these goals in young people through an integrated approach and system 
dealing with: human modeling 2.0, wearable technology, and social serious 
gaming for promoting the adoption of a healthier and happy lifestyle. Such an 
approach related to social and happiness factors rather than to constraints and 
limitations is fundamental to ensure long term compliance and efficacy for pre-
vention. User requirements will be addressed by the project including a vision 
that integrates a lifestyle of healthy habits with an environment that promotes 
healthy living by encouraging exercise and making healthy food affordable and 
pleasurable. 
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1 Introduction 

Health is for everyone a primary, reference, essential and indispensable value. For this 
reason it is always at the top of the list of both individual and social goals. Nowadays, 
the term HealthCare is proposing a process that provides a clinical service not exclu-
sively addressed to security and provision of treatment to the individual (which is and 
remains the main point), but which supports the concept of quality of life for the same 
individual, his/her family and all the health professionals who interact with him/her 
every day. In a simple word, we have to move from the concept of "cure" to the con-
cept of "Care", term that embeds the philosophy of quality of care or of "taking care" 
of the whole person [1]. Thus it is to create a new complex and multifactorial process 
in which technological factors, organizational, and human dimensions must find a 
balanced mix for a full success. 

At the same time, the growth of expenses for the National Healthcare Systems is no 
longer sustainable, For this reason new strategies should be identified for future Health-
care. On this issue the European Commission in preparing the Visions for Horizon  
2020 evidenced that prevention should become the key strategy for next-generation 
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healthcare services. Establishment of a European Strategic Action for Healthier Citizens 
is also recommended, to assist in strategic long-term healthcare research, planning, in-
cluding preventive measures, and delivery of best practice across Europe [2, 3]. 

To deliver these services a common and agreed technological platform should be 
identified as main tool: the rapid development of the ICT, and in particular mobile 
technologies, together with their increasing diffusion among the EU populations (> 60 
millions of person only in EU-5), offers an important opportunity for facing these 
issues in an innovative manner introducing the possibility of a new technological 
framework to re-design the healthcare system model. 

Always according to the European analysis and vision, one specific target should 
deal with the huge health problems related to overweight and obesity. Prevention is of 
obvious importance and there is an urgent need for further research into how physical 
activity and training, in addition to nutrition, can prevent the steadily increasing aver-
age body mass index of Europeans. 

These are the three main assumptions behind the development of the PEGASO 
project and concept. PEGASO (that is the acronym of Personalised Guidance Services 
for Optimising lifestyle management in teen-agers through awareness, motivation and 
engagement) is a EU funded research project facing the prevention of obesity and 
related diseases in younger population though an innovative integrated system, start-
ing from a user-centered perspective so considering the human modeling in three 
main elements: 1) physical factors, 2) physiological factors, and 3) psychological and 
social factors. These user requirements will be addressed by the project including a 
vision that integrates a lifestyle of healthy habits with an environment that promotes 
healthy living by encouraging exercise and making healthy food affordable. This 
paper presents the overall methodology and the ongoing results in system design. 

2 Methodological Approach 

2.1 Identifying the Users and Their Needs 

The methodological approach to be followed is strictly related to the specific and 
sometime critical features of the target users (the younger population) to obtain really 
motivation and compliance to the PEGASO integrated service system. The starting 
point is a new user model integrating the three main personal dimensions as explained 
in Figure 1. 

In this view, user-driven and user-centered design is not an option but it is really 
mandatory. In fact PEGASO will develop a multi-dimensional and cross-disciplinary 
ICT system that includes game mechanics to influence behaviors in order to fight and 
prevent overweight and obesity in the younger population by encouraging them to 
become co-producers of their wellness and take an active role (the said motivation 
and compliance) in improving it by:  
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However the methodological approach should consider also the complex ecosys-
tem of stakeholders participating the Healthcare process (Figure 2). 

 

Fig. 2. The user centred PEGASO ecosystem of stakeholders 

For this reason, a more detailed and wider analysis was defined. 

2.2 UCD Methodology in PEGASO 

The proposed analysis is been carried out according to the User Centred Design ap-
proach (UCD) [4] by considering our target population (i.e. teenagers) at the centre of 
the system in a palingenetic process (Figure 3). This approach is useful to motivate 
and engage users, which is an essential requirement for systems’ acceptance and effi-
cacy rather than forcing to accommodate technologies, products, or services. It should 
be underlined that PEGASO, as tool for prevention, is addressed in general to healthy 
people. Recruitment of teenagers has been done through schools, focusing on foster-
ing communities of interest (i.e. all students in a class), rather than students with iden-
tified risk factors. This step is still on-going to have a very wide and representative 
sample. 
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Fig. 3. The UCD approach applied to PEGASO project 

 

Fig. 4. One of the co-designed home page for the Pegaso System web-site 
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In UCD approach, there are three main elements to be integrated which are: user in-
volvement in all stages of the problem solving process, multidisciplinary research and 
development team, and iterative design process to refine the solution set. This method 
has proven to be very efficient in situations similar to the purposes of PEGASO. 

Even the simple web-site design was chosen to be carried out following this co-design 
principle. 30 secondary school students of humanistic and scientific classes participated 
in this activity elaborating and cross-evaluating different models and designs. At the 
same time they drove the initial architecture and service requirements definition. 

3 Preliminary Results and Discussion 

3.1 The PEGASO Features 

From the preparatory analysis [5] and also confirmed by the early interviews to the 
target user panel in one country among the three sites where the validation and exploi-
tation experiments are foreseen, the PEGASO system framework should address pre-
vention, by offering to teenagers three main functionalities:  

1. Individual & Environmental Monitoring – This dimension consists of the environ-
mental, behavioral and physiological analysis of young users, through a high level-
monitoring platform including wearable sensors and mobile phone as well as  
multimedia diaries for the acquisition of physical, behavioral and emotional atti-
tude of adolescent.  

2. Feedback System - the second functionality is aimed at providing a feedback in 
terms of “health status” changes, required actions to undertake and so on. This 
function will also propose personalized healthy modification of the lifestyle (in 
terms of diet and/or physical activity), thus promoting the active involvement of 
adolescents in changing their behaviors.  

3. Social connectivity and engagement - The third dimension extends to include a so-
cial network where the user can share experiences with a community of peers con-
cerning e.g. physical activity, food consumptions and everyday habits through dif-
ferent gaming strategies. 

The user selected keywords to clarify these concepts are listed in the co-designed 
web-site shown in figure 3: Eat, Move, Play, Share. Eat is related to my health and 
wellbeing status together with Move because the regular physical activity represents 
the prevention strategy but also an indicator of the personal wellbeing and of the ca-
pability to obtain rewards for my avatar in the game. So Play is strictly related to 
Move and also to engagement and compliance. In teenager Play could be the win-win 
strategy to carry over a long term prevention through the adoption of a healthier life-
style. Last but least the social dimension is represented by the willingness and some-
times need to Share, so to have not only a personal motivation but a group or even, at 
a larger level, a social motivating dimension. 

These goal have been declined into the components of the system: 

1. an “active monitoring system” based on an advanced sensor systems and on  
both exergames and social/networked games allows to discover at an early stage 
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potential risks of developing obesity and related co-morbidities and encouraging 
lifestyle changes; technology innovation and fashion trends help this point thanks 
to the diffusion of wearable technologies embedding monitoring capabilities pass-
ing from simple Apps to be mounted into the smartphone to a set of activity track-
ers and up to sensorized garments; 

2. a set of serious games, that are expected to be a key tool to support the education of 
teen-agers towards healthier lifestyles;  

3. the educational level, obtained starting from physical seminars to teachers and par-
ents by means of online educational modules engaging the educational environ-
ment (families and schools) reinforce the delivered messages;  

4. the global social dimension for integrating all the actors and stakeholders of the 
healthcare prevention service and system through the information accessibility and 
sharing; this will support the improvement of stakeholders decisions and provision 
of specific and personalized services.  

About these last global and social dimension of the PEGASO approach, it is impor-
tant to underline how it is highly important to focus on the interactions points between 
end users and levels of their influences, in particular where end user is able to give 
their own decisions, or where the intervention of services and persuasion to healthier 
lifestyle changes will be acted upon these opportunity areas. This could really exploit 
motivation and persuasion that in teenagers could be the most difficult targets to be 
reached also for the “critical age”. If we succeed in this persuasion strategy we obtain 
the passage from youth rebels to future healthcare co-producers, a new engaged and 
motivated generation. This challenge is high but stimulating.   

3.2 The PEGASO Architecture 

The user centred PEGASO system can be split into the following three components: 
a) a first technological frame, including the all the ICT products (multimedia diaries, 
embedded sensors systems, mobile & web platform) offering a non-intrusive behavior 
measuring system and, at the same time, the technological endpoint to provide the 
user with the personal guidance system; thanks to the mobile technology worldwide 
diffusion we argued also about the smartphones as the ideal possible sustainable solu-
tion for achieving a technologic al convergence towards a common platform (apart 
from OS differences), b) a services frame that try to give a personalized answer to 
user needs and desires in real time/not real time, for example stakeholders services to 
provide answers to users’ needs, from the health companion to the serious gaming and 
social experiences; c) an experts layer which provide the teenagers at individual level 
and relationship, with filtered accurate and needed information to reach their  
objective. 

About the technological frame, we have based our assumptions of the observation 
that teens are familiar with Internet, social networks, mobile phones and apps, video 
gaming and, in general, with all the ICT platforms. Smartphones also assures the 
highest level of technology acceptance. This key issues are assumed as technological 
starting point to define the PEGASO architecture and to define a successful strategy 
to empower the teen-agers awareness about healthy lifestyle. The huge amount of 
personal and social exchanged and/or stored data includes also health records, thus 
posing severe reliability and security requirements that will be effectively managed 
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through a cloud platform. Finally, PEGASO apps and games from the software layer, 
as well as wearable sensor and other more traditional systems (balance board for in-
stance) complete the PEGASO technology frame. 

Concerning the services frame, we have started from the obvious and undoubted 
statement that “social” is the key word for service development especially in teenag-
ers: this imply a mass-customized approach in all the main pillars of the proposed 
intervention (Eat, Move, Play, education). In practice this could be an individual sup-
port both for data entry through multimedia apps that simplify and engage the users 
(for instance through multimedia diary compilation or through the health companion  
interaction). The social level also helps the diffusion of the approach, of the data and 
system among all the stakeholders, the PEGASO experts but including the Food In-
dustry, Public and Private health Policy actors, Fitness industries, Media, Schools, 
and Insurance companies, at different levels. 

To the Experts layer belong knowledgeable groups of people from different discip-
lines - medical/psychological/educational – able to interact with the user and with the 
system. This integrated pool of experts have to promote motivation and engagement 
by means of gaming strategies will be integrated with healthier lifestyle. All the in-
formation from the users must be “handled” and processed and the corresponding 
feedback provided. This means building an expert layer that is able to analyze all the 
data and deliver the resulting answers to the teenagers. A part of this layer will be 
composed by automatic algorithm (for real-time processing and feedback provision 
when applicable); a second building block will be the experts’ team who will integrate 
the previous assessment to better stimulate the teenagers’ consciousness about obesity 
and their motivation to adopt a healthy lifestyle. The role of experts in PEGASO 
project is assumed to be twofold: 1) to personalize information for each individual’s 
physical and psychological models (i.e. personalized care) in order to reach the full 
acceptance by each teenager and guarantee a correct interpretation; and 2) to follow 
up of each teenager healthy status. As a consequence, psychologist and educational 
experts as well as medical experts must be involved in the definition of the system 
concept e.g. which are the most potential successful tools, and/or what kind of educa-
tional model can help influencing the prevention intention of the users. 

A specific remark could be dedicated to serious games methodology applied in 
healthcare. Gaming seems to be a very promising strategy [6-8]. Principles of gamifi-
cation have been proposed [9], but understanding how to design video games to max-
imize their health behaviour–enhancing effects is in the earliest stages [10]. Recently, 
a review of English-language journal articles from 1998 to 2011 using EMBASE and 
PubMed was conducted [11]. Thirty-four studies concerned with children, video 
games, physical, and/or nutritional outcomes were included. Results of these studies 
that showed some benefit (increased physical activity and nutritional knowledge as a 
result of gaming) demonstrate the possibility of video games to combat childhood 
obesity, looking beyond the stigma attached to gaming. 

4 Conclusions 

We as PEGASO consortium believe that we are at a key turning point in the history of 
the Internet. Convergence of major trends is occurring which is driving changes in 
people behavior and expectations. These trends include the exponential rise in use of 
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smartphones and tablets, increased Internet access speeds, new business models dri-
ven by online commerce and app stores, the impact of social online communication, 
and software delivery transitioning from prior PC/internet models to cloud-based 
services accessed with touch-based devices (smartphones and media tablets). With 
more than five billion mobile users worldwide and a massive global network, for the 
first time in history mobility is attracting significant attention among the healthcare 
and life sciences community. This wide ICT platform offers today a unique opportu-
nity to develop innovative healthcare services. 

According to the personal, social and institutional needs, including the economical 
aspects, new services and models needs to be identified for the healthcare in 2020 and 
beyond. Quality of life and prevention have been identified and key and un-factors to 
be considered. Starting from this assumptions the PEGASO Project is promoting the 
adoption of an individual and social healthier lifestyle through motivating and engag-
ing multiuser serious games. 

Integrating mobility, gamification and life science has the potential to motivate  
individuals to adopt healthy lifestyles, through the use of personalization techniques 
and incentives that will be delivered through the PEGASO system. In fact we believe 
that for future healthcare services with efficient and long term compliance the key 
strategies to be exploited i.e. the Persuasion Levels for Disease Prevention are:  
Develop Awareness, Affective learning, Create Motivation, and Enable Behaviour 
Change [12].  

These are the new prevention pillars we assumed and we will try to apply into the 
PEGASO approach. 
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