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Abstract—In the context of chronic diseases, in order to 

guarantee a good quality of life, education is as important as the 

patient's adherence to a specific therapy. Learning and training 

processes in these contexts has a dual purpose, on the one hand, 

to make the patient empowered in order to allow him to 

recognize the behaviors that might compromise her/his health 

and, secondly, to train non-specialist medical and paramedical 

staffs on the procedures for diagnosis and patients follow-up to 

provide an high quality service. In this context the UBICARE 

project aims at creating a system that favors the 

de-hospitalization of patients suffering from peritoneal dialysis 

and chronic heart failure. The paper describes how the 

e-learning can be fruitful for patient and medical staff training. 

 

 

 

I. INTRODUCTION 

In the context of chronic diseases to ensure a good quality 

of life, education and information is as important as 

adherence to a specific therapy. One of the main objectives of 

the UBICARE (UBIquitous knowledge-oriented 

HealthCARE) project is to design and build a system that 

favors the de-hospitalization of patients suffering from 

peritoneal dialysis and chronic heart failure. The output of 

the project will be a social network that will provide a wide 

range of services such as: sharing clinical data among 

different care levels (hospital general departments, social and 

health districts), supporting the medical and paramedical 

staff in the diagnosis and monitoring of patients, empowering 

the patients, training of medical and paramedical staff about 

diagnostic procedures, therapeutic interventions and 

follow-up of patients.  

E-learning is one of the main challenging aspects of the 

project for training both the patient and the medical staff. 

Since, in medicine the training and learning process should 

be personalized, contextualized and quick, in the UBICARE 

system there is a component that implements the situated 

learning aiming at selecting and suggesting the most suitable 

resources for the user based on the user learning needs and 

the context of use. 

The main purpose of this paper is to describe the 

UBICARE system component and to discuss about the 

 

 

 

Knowledge Management Service component addressed to 

manage all the learning resources. In particular, the paper 

presents the different user profiles and resources involved in 

the e-learning component of the system. 

 

II. THE UBICARE SYSTEM 

The UBICARE project aims to design, develop and test a 

social network framework, which using semantic ontology 

and knowledge management technologies, support the “Hub 

and Spoke” health care models. The hub-and-spoke 

distribution paradigm (or model or network) is a system of 

connections arranged like a chariot wheel, in which all traffic 

moves along spokes connected to the hub at the center.  The 

Hub-and-Spoke system is the standard for most major 

airlines around the world to save airlines money and give 

passengers better routes to destination.  

The model is becoming popular for hospital networks [1], 

[2], [3], where a single specialized center (Hub) is specialized 

for the treatment of a specific disease and focused on health 

care, supported by a network of services (Spokes) to 

transport the patients to reach the minimum severity levels 

required to take advantage of the specific treatment. In this 

context, the UBICARE system aims at offering innovative 

solutions to support sharing of data, information, and 

protocols among hub and spoke centers. The ultimate goal is 

to make the spoke centers able to follow the patient and to 

manage the low and medium critical situations, sending the 

patient to the hub center only in the case of serious problems. 

 In particular, the main services offered by the UBICARE 

system are: 

 A Social Network able to provide various services 

(training, support to medical activities, patient monitoring) 

to operators as well as to patients; 

 A Decision Support Service able to analyze medical 

records in real time, recognize the patient, associate the 

most appropriate treatment protocols, monitor the 

patients health, send alert if a critical situation occurs; 

 A Knowledge Management to oversee e-learning 

activities and allow the sharing of educational resources 

among the community users.  

Since the system will be a social network that will offer 

different services and functionalities addressed to distance 

education and to remote management of patients, a popular 

open sources framework for social network has been adopted:  

Elgg [4]. The plug-in architecture of Elgg allows the system 

to be personalized in order to meet the project goals. In 

particular, as showed in Fig. 1 the main component of the 

system are the: Health Care Network (1); Data Acquisition 

(2); Patient Monitoring (3); Knowledge Management Service 

(4); Decision Support System (5); Data Service Gateway (6). 
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Fig. 1. The architecture of UBICARE system. 

 

A. Health-Care Network (HCN) 

The HCN represents the multimodal interface of the whole 

system. The plug-in architecture allows a high grade of 

scalability in terms of both services and functionalities.  

B. Data Acquisition 

Data collected by the system will be used for patient‟s 

management and monitoring. In order to preserve the 

accuracy and the continuous updating of data, different data 

entry modalities have been defined: 

 Automatic acquisition using medical devices; 

 Manual acquisition of parameters monitored daily by the 

patient/doctor/paramedic. 

C. Patient Monitoring 

The distance patient monitoring allow doctors and 

caregivers to be continuously informed about the health 

conditions of the patient. In particular, the plug-in offers:  

 Patient history to summarise the characteristics of the 

disease and therapy to follow its evolution; 

 Automatic alert services to remind regularly controls and 

to point out critical events; 

 Manual alert to signalize critical events for the patient 

health; 

D. Decision Support Service 

The DSS supports the different users to manage ordinary 

and extraordinary events. Using data mining algorithms and 

ontology the DSS is able to suggest alternative therapies; to 

send automatic alerts based on patient monitoring; to select 

interesting case studies, on the basis of real cases, to be used 

in learning and training process.  

E. Data Service Gateway 

The Data Service Gateway (DSG) is a service 

infrastructure that allows the integration and interoperability 

of data in the whole system. The component ensures the 

extensibility of the system, the decoupling between 

distributed components, and the transparency of the 

communication model and the integration of the system with 

all different management systems of existing patient records. 

III. THE E-LEARNING COMPONENT  

The KMS is the e-learning component in the UBICARE 

system, it manages all the learning activities and resources in 

the system. In particular, the services available are the 

suggestion of personalised learning resources, serious game 

to train learners to deal with the main problems of the chronic 

diseases in the ambit of the project, and the management of 

experience to share information about both official 

guidelines and medical protocols. 

In detail, the Situated Learning offers personalized 

learning resources on the basis of the user profile, the context 

of use and the device. In other words, in order to suggest the 

best learning activities for the user, a content-based 

recommender system [5], [6] has been integrated in a search 

engine. In this way, the best resources for the profile, for the 

context of use and/or for the device are supplied to the user. 

Moreover, the recommender system is able to suggest, for 

each resource chosen by the user, a set of co-related resources 

that can give more details about the topic.  

The Edugames use the simulation approach to train the 

different user profiles to manage daily activities of the patient, 

the therapy and the critical events. In particular, the 

edugames interact with the DSS component that supply real 

clinical cases that the user is asked to resolve. In accordance 

with the user‟s answer a feedback will be proposed. If the 

user intervention is not correct, some learning resources will 

be suggested.  

The Experiences Manager supports the sharing of best 

practices among practitioners. The component allows the 

users to share clinical experiences with her/his colleagues in 

the social network or to access to resources for professional 

updates and international official guidelines. S/he can be 

interested in Q&A resources in order to discuss with 

colleagues on a particularly difficult case to find the best 

solution. 

In order to meet these requirements different learner 

profiles and kind of resources have been defined. 

A. Learner Profiles 

The leading expert of the disease is the Hospital 

practitioner. S/he does not need any kind of training or 

learning, thus s/he is interested in using the Experiences 

Manager component in order to access to international 

guidelines for professional updating and discuss about open 

problems or critical cases. 

The Nurses, or professional health workers, who assist the 

patient during hospitalization and at home. They have to be 

empowered to take care of patients according to standard 

protocols and to manage any critical state of health of the 

patient. Moreover, the nurses should train both patients and 

families. 

The General Practitioner has access to the standard 

guidelines about diagnostic and therapeutic protocols in 

order to support patients even in case of unexpected events. 

In this way, the patient will refer to the specialist only if 

necessary. 

The Patients and their families are trained in the hospital 

during their stay in order to acquire all the necessary skills 

about the medical devices and a healthy lifestyle that should 

be adopted at home. The system, thus, offers learning paths 
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that can be useful in order to face potentially critical 

situations supporting the patients and their families in making 

the right choice. 

B. The Resources for e-Learning 

In order to supply the best learning resources and paths for 

each user profile, different kind of resources should be 

managed by the system. In particular, the resources have 

been classified in resources for Learning and resources to 

share Experiences. 

1) Learning resources 

The Learning Resources are both Learning Objects (LO) 

and Edugames. Traditional forms of education have been 

enriched with more interactive forms to motivate and help 

users in order to maintain higher levels of interest. 

The Edugames are simulations that, using the 

learning-by-doing approach [7], allow specific skills related 

to both treatment protocols and the possible actions to take in 

emergency situations to be acquired. In particular, starting 

from medical records on the basis of the user profile, a 

problem is automatically defined. The user answer is 

compared with the DSS solution and if they are different a set 

of learning resources to fill the learning gap are supplied. 
 

 

 

In order to build personalised and contextualised learning 

paths the resources in the system are described using a set of 

metadata defined for the project, which contains some 

common and some specific metadata for each kind of 

resource. The common metadata are the End-User Role, 

Setting (nephrology or cardiology) and Tags useful to the 

recommender system to select the resources on the basis of 

the user profile and the context of use. The specific metadata 

are useful to filter and order the resources on the basis of the 

utility for the specific user.   

2) Experience resources 

The Experience resources are those resources that the 

community of practice shares. In the context of the project 

Links, Best practices and Questions & Answers (Q&A) have 

been considered the most interesting.  

The Links are bookmarks for professional updating, Best 

Practices are both official guidelines for diagnosis and 

treatment protocols, and hospital practitioner reports that 

describe clinical cases for which there are no official and 

recognized references. These resources can be enriched with 

multimedia files in order to describe the clinical case more 

precisely. Thus, the Best practices can support the hospital 

practitioner during the diagnosis or treatment definition for 

new or difficult clinical cases. The Q&As allow the 

community to discuss about open problems. The answers can 

be evaluated by the community enriching the knowledge in 

the UBICARE system.  The details about metadata for 

Experience Resources are summarized in Fig. 3.  
 

 

Fig. 3. Experience resources metadata. 

 

In order for learning to be effective, the definition of 

Learner and resources relationships were defined. In Fig. 4 

details are given. The learning resources are addressed 

mainly to patients, families and nurses. Also, general 

practitioners can access the learning resources and link in 

order to be constantly updated. The experience resources are, 

instead, addressed to only the hospital practitioners. 
 

 
Fig. 4. Learner-resources relationship. 

 

IV. THE USER-SYSTEM INTERACTION 

In order to show the system, the hospital practitioner 

interaction is described herein. As previously discussed, this 

profile does not need any kind of learning, but s/he is 

interested in all resources useful for professional updating. In 

particular, sharing of experiences is very useful in order to 

treat difficult cases. For this reason, in the UBICARE system 

both official documents and best practices are available. 

The KMS interface appears as a search engine interface, 

but the functionalities are the same as a recommender system 

that is able to suggest resources on the basis of both resource 

metadata and user features.  

The content-based method, in fact, is able to suggest in 

addition to the resources that meet the user‟s request, a set of 

related resources that have a semantic correlation with the 

one selected by the user.  

Fig. 5 shows the page in which the user can start the search. 

A first recommendation is shown as “Suggested for you” 

(“Suggeriti per te” in the figure) that lists, using a 

demographic method, the resources appreciated by similar 

users to the current one. When a search is done, the 
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content-based method selects all the resources that are 

suitable for the user profile and for her/his learning needs. 
  

 
Fig. 5. The search engine page (“Suggeriti per te” is the results of suggestion  

of the recommender system). 

 

Moreover, for each resource selected by the user, the 

content-based method selects a set of related resources on the 

basis of the semantic correlation with the current one 

(“Oggetti correlati” in Fig. 6). 
 

 
Fig. 6. The co-related resources (in the box “Oggetti Correlati”). 

 

 
Fig. 7. Recommender system suggestions. 

 

If the user appreciates it, the resources can use the Like 

button to allow her/his appreciation to be used in next 

recommendations to predict how much a resource can be 

suitable for her/his profile and learning needs. 

The recommendation list includes all available resources 

for the user profile. For each type of resource the 

recommender system makes a suggestion. Using the 

navigation tab, the user can select the type of resources to 

view. Moreover, when the user makes a search the KMS 

sends a request to the most used international search engine 

for scientific publications such as Google Scholar and 

Research Gate (Fig. 7). In addition, search results include the 

best practices retrieved from the Italian official site about 

peritoneal dialysis (dialisiperitoneale.org). 

 

V. CONCLUSIONS AND FUTURE WORKS 

It is a common belief that a reduction in health care 

spending must correspond to a reduction in the quality of care 

service. The use of new technologies for health care can 

mitigate this by providing innovative solutions able to 

maintain high level of quality at a low cost. This is the main 

challenge of the UBICARE project that aims at supporting 

the Hub & Spoke model in medicine. The aim is to support 

the empowerment of local hospitals, general practitioners, 

nurses and families, which can take care of the patient even in 

critical situations. The KMS component allows to manage all 

the resources that can support the empowerment process. 

Among the learning services offered there is the sharing of 

best practices that can support the hospital practitioner in 

making diagnosis and define a treatment. The recommender 

system integrated in the KMS allows the best suited 

resources (Links, Best practices, Q&As) to the user‟s profile 

and the context of use. 

In the next future, the recommender system should be 

refined using another approach in order to enrich the 

suggestions. Moreover, also information about geo-location 

will be added, in order to offer resources that are 

contextualized according to the context in which the request 

is sent. 
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