The challenge of deploying personalised eHealth user profiles
Françoise Petersen1, Nick Hine2, Antonella Frisiello3, Mike Pluke4
1Apica, Biot, France; 
2University of Dundee, Dundee, UK; 
3Istituto Superiore Mario Boella, Turin, Italy; 
4Castle Consulting Ltd, Ipswich, UK

Correspondence to: Francoise.Petersen@apica.com

Introduction

People normally prefer to continue their lives in an everyday environment (at home, work, etc.) together with family, friends and colleagues as they age rather than being institutionalised. New technology, including microsystems, smart textiles, telemedicine, smart implants and sensor-controlled medical devices, are becoming important enablers for this desire to be fulfilled. With this increase of available technology, the diversity and complexity of the systems will only meet the users’ needs if they are useable. Many of today's eHealth systems are "one size fits all" solutions that are considered difficult to use. The success of new technologies will depend on how well those systems can adapt to individual users’ needs. Standardized information and preferences need to be stored in user profiles and made available to eHealth services and devices ensuring interoperability. 
Materials and Methods

The European Telecommunications Standards Institute have created two specialist task forces, STF 342 which has specified an architecture for personalization [3] and standardized user preferences and information in general [4] (not restricted to eHealth services and devices), and STF 352 which standardizes the information and preferences for personalization of eHealth systems in particular for all people belonging to any eHealth role (e.g. patient, carer).
In order to obtain interoperability between the wide range of new services and technologies there is a need to identify where standardization is needed. The areas identified are potentially at the network (data communication protocols and technologies), device and service (Functional API’s) levels. This is, therefore, a need an agreed interoperability architecture as well as standardized information and preferences. 
At the device and service levels, however, there is a specific focus on the users’s needs. The European Telecommunications Standards Institute (ETSI) was therefore well placed to perform this work within the Human Factors and eHealth Technical Bodies in cooperation with TISPAN. The work at this level has, to date, focussed on the nature of the eHealth data that would need to be in a user profile, with a particular emphasis on the relationship between an eHealth user profile and a Personal Health Record (PHR), particularly where a PHR is constructed according to standardised protocols or frameworks.
Results
The eHealth personalization is achieved by maintaining and updating the user’s profiles, which depend on and are dynamically adapted to the person’s individual context, general preferences, physical and cognitive abilities, and other relevant parameters, both general and situational. It is recognised that not all devices and services have user personalisation parameters that can be set externally, and there are also a significant proportion of devices and services that handle user profiles in a proprietary way. Whereas the user profile is considered as if it is a single data entity, in practice parts of this profile (user profile components) may be distributed amongst a number of storage locations that include the user's services and devices. The architecture should support the synchronization process, see fig 1. The personalization is achieved by maintaining and updating a user profile, which depends on and is dynamically adapted, to the people’s context, general preferences, physical and cognitive abilities, and other relevant parameters. The profile can then be made available and used by eHealth services and devices to ensure a uniform user experience irrespective of context.
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Figure 1: Generic User Profile Architecture

Not only preferences but also useful data in personal health records can be stored in user profiles and be made available to eHealth services. The work builds on the personalization and user profile concept described in the ETSI guide EG 202 325 [6] which provides guidelines for personalization. 
User Profiles and User Profile Management may require management of data in remote systems and is therefore subject to the provisions of the data protection and data privacy acts in Europe [11], [12], [13]. 
Discussion

As observed above, the widespread use of eHealth user profiles depends on an agreed architecture for the health record, an architecture for the exchange of data between devices and services and the user profile, and the widespread adoption of the functionality of a distributed User profile Manager. Much work needs to be done to ensure that the various stakeholders involved in deploying and using eHealth technology recognise this need and adopt standardised methods for personalising eHealth products and services. This paper will discuss this agenda and propose potential avenues for moving forward to ensure that a deployable, standardised approach is achieved.
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