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Executive summary 

This deliverable describes in detail the integrated ICT infrastructure for each deployment 
site as finally implemented to run their deployment services. The term integration in the 
context of the SmartCare project refers to the optimum cooperation and exchange of 
information over ICT between at least the social and health care services for the 
deployment site. The third sector might be also involved depending on the original 
architecture.  

The document is organised in chapters by deployment site. Each chapter has the same 
structure detailing the description of the various infrastructures and how these are 
implemented in the SmartCare solution.  

The nature of this deliverable is quite dynamic as it depends on the progress achieved per 
site. Only the fully operational deployment (FVG, Aragon, Southern Denmark) or quite near 
to launch (Scotland) sites are included in this version. As soon as a site refers suitability for 
launching operation the final descriptions will be included. 
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1 Introduction 

1.1 Purpose of this document 

This document provides detailed descriptions of the integrated ICT infrastructure for each 
deployment site as finally implemented to run their deployment services. The term 
integration in the context of the SmartCare project refers to the optimum cooperation and 
exchange of information over ICT between at least the social and health care services for 
the deployment site. The third sector might be also involved depending on the original 
architecture. 

The nature of this deliverable is quite dynamic as it depends on the progress achieved per 
site. Only the fully operational deployment (FVG, Aragon, Southern Denmark) or quite near 
to launch (Scotland) sites are included in this version. As soon as a site refers suitability for 
launching operation the final descriptions will be included. 

1.2 Structure of document 

There is one section for each pilot site. The structure of information for each site is 
identical. The topics discussed are the following: 

 Introduction, Scope and Objectives: This section is dedicated to explain briefly the 
scope of each site and to state the objectives as set out in the Technical Annex. This 
set of objectives, materialised into technical and functional specifications, is the 
guideline against which performance will be measured. 

 Healthcare ICT infrastructure: According to each site’s starting point and 
architecture, the healthcare ICT infrastructure already in place will be described in 
order to demonstrate the capacity to provide healthcare services in general. 

 Social care ICT Infrastructure: According to each site’s starting point and 
architecture, the social care ICT infrastructure already in place will be described in 
order to demonstrate the capacity to provide social care services in general.  

 ICT Infrastructure for SmartCare: This section is dedicated to provide the coexistence 
of health and social care services over ICT in the SmartCare context. Based on the 
descriptions of the aforementioned analytic sections per component, here the final 
synthesis is described where the pilot is operational.  

Finally a Conclusions section is included for wrap up and discussion of the individual and 
collective achievements of the members of the SmartCare consortium. 

1.3 Glossary 
 

API Application Programming Interface 

COPD Chronic Obstructive Pulmonary Disease 

CR Care Recipient 

EHR Electronic Healthcare Record 

FVG Friuli Venezia Giulia 

GP General Practitioner 

HC Health Care 

HCP Healthcare Professional 

ICT Information and Communication Technology 
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IS Information Systems 

LiU Living it Up (Scotland) 

NYHA New York Heart Association; a classification developed by them 

RSD Region of Southern Denmark 

SC Social Care 

SCP Social Care Professional 
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2 Prototype FVG (1
st
 wave pilot) 

2.1 Introduction, Scope and Objectives 

SmartCare Project focuses on elderly frail end-users in FVG, who require integrated health 
and social care through the coordinated and integrated role of District teams made up of 
formal and informal stakeholders, including HC/SC professionals as well as Third Sector 
and caregivers. The project aims to deliver effective, integrated and sustainable care 
through an ICT-based platform to support a complex territorial HC/SC setting constituted 
of frail users with complex HC/SC needs. The ultimate goal is to create, assess and 
implement new models of integrated care in the FVG region, organised as follows. 

Enrolled care recipients are aged 50 and above and suffer from a chronic disease (heart 
failure NYHA II-IV, COPD, diabetes). They have a high probability of complications and/or 
destabilisation. Multiple comorbidities are the rule in this population. The care recipient 
(CR) accesses the SmartCare integration infrastructure to look up and enter care related 
data in a personal record. Information accessible to the CR also includes diagnosis, 
instrumental and laboratory data, measurements taken by professional caregivers, as well 
as narrative data, e.g. on lifestyle and social issues notes, activities, goals, emotional self-
monitoring, symptoms and contact persons. 

Upon consent by the CR, relatives and/or friends have access to the electronic data 
through the SmartCare integration infrastructure. In principle, they perform all tasks for 
the CRs on the permission the person they care for. 

A social care worker employed by the municipality provides home-based social care such as 
cleaning, food delivery, bathing, shopping, etc., as well as help in the procedures needed 
to obtain financial support from the municipality / state. They access selected information 
about the CR’s disease and self-care capabilities through the SmartCare integration 
infrastructure; the information is provided by other care providers such as hospital staff 
and GPs. They also leave notes in the CR’s personal record, set up goals together with the 
patient, and fill out questionnaires (which may be filled out as self reports or on behalf of 
the CR). 

Members of a multi-disciplinary healthcare team (specialists, GPs, nurses, psychologists, 
physical therapists, etc.) share data from their individual systems and use the SmartCare 
integration infrastructure to support their workflow across existing unit boundaries. They 
also view data from all other care providers. Information shared includes lab results, 
measurements, notes, symptoms, diagnosis, goals set with the patient, activities, 
questionnaires, reports and self-care indicators provided by patients. 

Trained staff and/or volunteers from a non-profit organisation, a citizen association 
(“active citizenship”) and a social cooperative provide support to the patients as far as 
needed. This includes participation in multi-disciplinary meetings or entering (with CR’s 
consent) data relevant to CR’s well-being (e.g. home support, social support, emotional 
changes in well-being, etc.) into his/her personal record through the SmartCare 
integration infrastructure. 

Video conferencing is made available in selected cases, to CRs who live in remote areas. 
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2.2 Healthcare ICT Infrastructure 

Methodology 

Testing was carried out with five end users, involving 10 professionals from Health 
Authority No1 and No5. 

The objective of the testing was to verify the efficiency, usability and reliability of the 
H&S Qualità nel Software Health-Social Platform providing an interface between the end 
users’ home devices and the central database storing the information acquired through a 
concentrator called “HUB Hermes”. 

Kit delivered to the end users was chosen according to the protocol of medical treatments 
and monitoring schedules established by healthcare and social service institutions. For the 
HC part, they included tablets, weight scale (Bluetooth data transmission), glucose 
monitoring system (Bluetooth data transmission), EEG. 

End user’s scheduling built from personal clinical and social chart was an important 
function to be tested, for it allows planning the activities to be performed, such as in-
person or phone interventions, remote alert / reminders for medication intake, or requests 
for clinical exams based on the data collected through the devices to be forwarded to 
health and social care services. 

Users, Time and Location: 

The testing phase lasted from end of July through end of October 2014. Criteria and 
selection process for the end users participating in the field tests were those defined in 
SmartCare FVG protocol: age >50 with at least one chronic disease (heart failure, COPD, 
diabetes mellitus), and with moderate to severe impairment, and social needs identified 
according to Barthel Index of Daily Living (at least one ability missing). Participants were 
identified among end users already under the Districts’ health and social care. 

Testing phase and training were carried out simultaneously under the supervision of the 
H&S representative and our SmartCare team HC regional coordinator, along the line of an 
action-research intervention. At home, on site testing of the HC/SC platform & devices 
was integrated by ‘classroom’ group testing to identify glitches and further improve the 
effectiveness and flexibility of the ICT-platform through the direct involvement of all 
stakeholders. Telephone follow-ups were carried out to monitor day-by-day acquaintance 
with the platform. 

Evaluation: 

A check list of main evaluation points was drafted to include: actual functioning of 
devices, ease-of-use, age-appropriate functionality, flexibility, likeability, psychological 
impact. 

The ICT-based SmartCare platform was well liked by all stakeholders. A problem was raised 
by an end-user concerning the usability of the electronic weight scale, which was difficult 
for older service users to use because of slower movement and balance issues. A longer 
recording time was needed to allow user to step on the scale. 

Improvements were made to the platform with the contribution of HC/SC professionals to 
make it even more tailor-made to the integration needs and goals.  
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Conclusions:  

The SmartCare Integrated Platform fully captures the goals set at the beginning of the 
project. However, even if the testing phase is over, the evaluation process will continue 
over the next few months to monitor future developments and adjust the platform to any 
possible unidentified needs which might arise through its use. 

2.3 Social Care ICT Infrastructure  

Testing was carried out on five end users, involving 10 professionals Health Authority No1 
and No5. 

The objective of the testing was to verify the efficiency, usability and reliability of the 
H&S Qualità nel Software Health-Social Platform providing an interface between the end 
users’ home devices and the central database storing the information acquired through a 
concentrator called “HUB Hermes”.  

Kit delivered to the end users were chosen according to protocols and monitoring 
schedules established by their healthcare and social service institutions and for the social 
care aspects; it includes sensors of various physical and environmental parameters 
(motion, temperature, humidity, light, smoke). 

Users, Time and Location: 

The testing phase lasted from end of July through end of October 2014. Criteria and 
selection process for the end users participating in the field tests were those defined in 
SmartCare FVG protocol: age >50 with at least one chronic disease (heart failure, COPD, 
diabetes mellitus), and with moderate to severe impairment, and social needs identified 
according to Barthel Index of Daily Living (at least one ability missing). Participants were 
identified among end users already under the Districts’ health and social care. 

Testing phase and training were carried out simultaneously under the supervision of the 
H&S representative and our SmartCare team HC/SC regional coordinators, along the line of 
an action-research intervention. At home, on site testing of the HC/SC platform & devices 
was integrated by ‘classroom’ group testing to identify glitches and further improve the 
effectiveness and flexibility of the ICT-platform through the direct involvement of all 
stakeholders. Telephone follow-ups were carried out to monitor day-by-day acquaintance 
with the platform. 

Evaluation: 

A check list of main evaluation points was drafted to include: actual functioning of 
devices, ease-of-use, age-appropriate functionality, flexibility, likeability, psychological 
impact. 

The ICT-based SmartCare platform was well liked by all stakeholders. Improvements were 
made to the platform with the contribution of HC/SC professionals to make it even more 
tailor-made to the integration needs and goals.  

Conclusions:  

The SmartCare Integrated Platform fully captures the goals set at the beginning of the 
project. However, even if the testing phase is over, the evaluation process will continue in 
the following months to monitor future developments and adjust the platform to any 
possible unidentified needs which might arise through its use. 
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2.4 ICT Infrastructure for SmartCare 

The Health Care-Social Care Platform was specifically devised for the SmartCare project, 
drawing from the experience of DREAMING project. Thanks to previous experience and to 
the accurate, team-based assessment of actual needs clearly expressed in the 
procurement phase, the final platform fully and exhaustively embodies the goals and vision 
of an integrated, ICT-based platform for a shared, quick, effective and flexible monitoring 
and self-monitoring. All stakeholders are satisfied. However, monitoring and evaluation 
will continue in the following months to assess future developments and adjust the 
platform to any possible unidentified needs which might arise through its use. 
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3 Prototype Aragon (1
st
 wave pilot) 

3.1 Introduction, Scope and Objectives 

There are no changes according to the planning of the integrated ICT infrastructure that 
will be used in SmartCare in Aragon.  

Sharing of information among healthcare and social providers, common identification of 
users, record of activity and integration of already existing information systems, when 
possible, are the objectives of the common ICT infrastructure. 

3.2 HealthCare ICT Infrastructure 

Healthcare ICT Infrastructure in place in Aragon is described on Deliverable D4.1 
SmartCare System Integration Architecture (V1), Section 2.  

As described in deliverable D4.1, SALUD information systems are available for the 
SmartCare project, including the users' databases, the unified Electronic Health Record, 
departmental applications, communication tools and medical help desk. 

3.3 Social Care ICT Infrastructure 

Social care ICT infrastructure in place in Aragon is described on Deliverable D4.1 
SmartCare System Integration Architecture (V1), Section 2.  

It is important to note that some social providers have their own tools and ICT 
infrastructure to register their activity. That is the case of the Red Cross, that makes their 
ICT described in D4.1 available to the project. Other social providers however do not own 
information systems, or are unable to open them to the project due to the lack of IT 
departments; therefore they will be using the ICT infrastructure developed for the project. 

3.4 ICT Infrastructure for SmartCare 

For further information on the Aragon ICT Infrastructure for SmartCare pilot, refer to D3.1 
Deployment Level Service Specification, D3.2 SmartCare Service Specification, D4.1 
SmartCare System Integration Architecture (V1), and D4.2 SmartCare Field Test Report 
(V1). 
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Figure 1: Aragon SmartCare ICT infrastructure schema 

 

Figure 2: Aragon SmartCare ICT infrastructure overview 
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4 Prototype Scotland (1
st
 wave pilot) 

4.1 Introduction, Scope and Objectives 

The Scottish local partnership areas (LPAs) involved in SmartCare are North Ayrshire, East 
Ayrshire and South Ayrshire, Renfrewshire and East Renfrewshire, and North and South 
Lanarkshire, who are responsible for recruitment, service redesign, local business change 
management and local project manager's line management. 

Coordination, programme management, and financial governance for the SmartCare 
Programme in Scotland: the lead role for this within NHS 24 is being undertaken by the 
Scottish Centre for Telehealth & Telecare. Additional improvement support is being 
provided by the Joint Improvement Team (JIT). 

Vision: SmartCare aims to improve the health, care and wellbeing of 10,000 people aged 
50+ within Ayrshire, Arran and Clyde Valley, by enabling a better co-ordinated and more 
effective approach to falls prevention and management by focusing on the role that ICT 
services and applications can play in supporting integrated care. 

 Scotland agreed to adopt both a prevention and recovery approach to effectively 
manage our demographic challenges and lifestyles. We will use technology to enable 
effective care pathways for people (aged 65+) to support health, care and wellbeing 
‘at scale’. 

 In addition, Scotland will also engage with a younger population (aged 50+) and 
include their ‘circles of care’ to effect change on a preventative care basis, and 
share experiences with the wider SmartCare collaboration. This is because the 50+ 
age group is much larger in number than the existing ‘older’ population, they are 
anticipated to live longer, and are expected to create a significant challenge to 
existing health and care services if their behaviours and health do not improve. They 
are also higher adopters of technology, are significant providers of informal care, and 
may better engage with self management and preventative care approaches.  

 SmartCare will deliver to 6,000 users, 2,000 carers and engage 2,000 health and care 
professionals across the identified 7 LPAs in Scotland. Recruitment will be 
undertaken on a phased basis over the three-year project period, and will be 
complete by end February 2016. 

High level objectives of SmartCare in Scotland 

SmartCare will make an active contribution to the Scottish Government's anticipated 
outcomes for health and social care integration as detailed below. 

 Outcome 1: People are able to look after and improve their own health and 
wellbeing and live in good health for longer. 

 Outcome 2: People, including those with disabilities or long term conditions, or who 
are frail, are able to live, as far as reasonably practicable, independently and at 
home or in a homely setting in their community. 

 Outcome 3. People who use health and social care services have positive 
experiences of these services, and have their dignity respected. 

 Outcome 4. Health and social care services are centred on helping to maintain or 
improve the quality of life of people who use these services. 

 Outcome 5. Health and social care services contribute to reducing health 
inequalities 
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 Outcome 6. People who provide unpaid care are supported to look after their own 
health and wellbeing, including reducing any negative impact of their caring role on 
their own health and well-being. 

 Outcome 7. People who use health and social care services are safe from harm. 

 Outcome 8. People who work in health and social care services feel engaged with 
the work they do, and are supported to continuously improve the information, 
support, care and treatment they provide. 

 Outcome 9. Resources are used effectively and efficiently in the provision of health 
and social care services. 

A SmartCare Implementation Sub Group was established in November 2013, and involves 
the Programme Manager, local Project Managers and other support resources as 
appropriate.  The group has scoped out the service improvement opportunities and gaps 
which need to be addressed by ICT in support of better integration and co-ordination of 
the falls management and prevention pathways.  In particular, the group has reviewed how 
existing technology and platforms can be opened to cross sectoral teams (acknowledging 
many of the challenges around data governance and the plethora of IT systems within the 
public sector).  It was agreed that suitable technology and platforms need to support: 

 Increased collaboration across agencies to develop the local falls service to address 
common aims as set out in national guidance. 

 Improved data collection which indicates the number of fallers and nature of 
outcome. 

 improved ability of service users and carers to better manage chronic health 
conditions at home and deal with increasing frailty. 

SmartCare Service Model 

All of the work to date has helped inform the service and technical requirements of the 
SmartCare Model. 

This consists of 4 main components: 

 Community Connections:  SmartCare will support self management and well being 
by linking staff, users and carers to relevant information, services and products in 
their chosen community.  SmartCare will use the existing Living it Up (LiU) digital 
platform which currently operates across five geographic regions in Scotland as a cost 
effective and innovative solution (www.livingitup.org.uk) to link them to their 
‘circles of care’.  LiU has functionality to support an intuitive information search 
engine which will pull personalised information, services and products towards the 
person and their interests based on information captured within a personal profile.  
Scoping of the relevant information, products and services in relation to falls 
management and prevention is already underway. 

 Care Co-ordination:  In support of more effective care planning and co-ordination 
for the individual and their carers, a web-based digital diary / calendar and 
associated tools will be developed.  Initially, the health and/or care professional will 
work in collaboration with the individual and their family and friends to complete a 
person centred diary which is then shareable with a range of relevant care providers 
and the person’s ‘circle of care’.  We are exploring the best links with health and 
care systems in the local areas with a view to supporting service providers to make 
appointments, send reminders, and share information.  The diary will be designed in 
a way which recognises the challenges for family carers and people living with 
dementia. 

http://www.livingitup.org.uk/
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 Person Held File (PHF):  This digital file will support the person to retain 
information on their health, care and wellbeing.  Updates from GPs, community 
nurses, social workers, etc., can be stored in the PHF. It is anticipated this can be 
used in emergency situations, out of hours etc., to help prevent inappropriate 
admissions to hospitals and care home.  The person’s anticipatory care plan (ACP) 
and Key Information Summary (KIS) could also be stored in the PHF for review and 
updating over time. 

 Digital Tools for Independence and Re-enablement:  Digital tools for self 
assessment, screening and multi-factorial assessment will be developed to ensure an 
accurate assessment of need.  Service delivery programmes of intervention will be 
supported by exercise apps using gaming techniques and personal outcomes to 
sustain motivation and improve confidence. 

The Living it Up (LiU) platform has been adjusted to support recruitment of SmartCare 
users for the go-live date in May 2014. We now have 360 SmartCare users benefitting from 
the existing platform. 

The strategy for the prototype in Scotland is to leverage existing ICT assets and add 
incremental developments to support the interventions of the SmartCare service. 

As a result, re-use will be made of the LiU platform as a self-management hub and existing 
installations of ICT systems that are used by professionals in health and social care.  This 
includes the Scottish MyAccount as the method of choice for login to online public services. 

At a very high level, the architecture is as shown in Figure 3 below. The green colouring 
(boxes and integration lines) indicates the scope of new development for SmartCare.  The 
rest is re-use of existing infrastructure which itself will also be developed via other 
initiatives. 

 

Figure 3: Outline architecture for Scotland 

Key objectives of this work are as follows: 

 Provide service users with a wider range of self-help tools to reduce reliance on 
professional resources. 
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 Provide service users with the ability to manage their records and control sharing of 
these records to bring about more effective information sharing within their circle of 
care: 

o Capture their own records, such as pen picture and schedule of activities. 

o Connect statutory records, such as care plan and visitor schedules. 

 Maintain alignment with national strategies and architectures in the Scottish public 
sector. 

 Provide components with a degree of interoperability that facilitates wider use in a 
different context. 

4.2 HealthCare ICT Infrastructure 

Health Boards in Scotland have autonomy in selecting their preferred systems; this has 
resulted in a variety of solutions being used across the seven geographic SmartCare areas, 
although in some cases the same system was acquired. 

In addition, there are a number of national systems that are used by all Health Boards. 

Healthcare IT systems in Figure 3 above are line of business systems aimed to support 
professionals in office locations, in some cases with remote access to support mobile 
working.  This includes, for example, hospital patient management systems and GP 
primary care systems. 

Telehealth systems are remote monitoring systems for deployment in people's homes. For 
health, deployments are being taken forward through the United 4 Health project. 

Information sharing hubs act in effect as proxies that provide access to a range of systems 
at the cost of a single integration.  For example, these can be clinical portals that provide 
a virtual view across a number of underlying systems.  These hubs are discussed in more 
detail in section 4.4 below. 

4.3 Social Care ICT Infrastructure 

The situation for social care is very similar to healthcare. 

Local Authorities have autonomy in selecting their preferred systems, which resulted in a 
variety of solutions being used across the seven geographic SmartCare areas. 

Social care IT systems in Figure 3 above are line of business systems aimed to support 
professionals in office locations, in some cases with remote access to support mobile 
working.  This includes, for example, social care case management systems. 

Telecare systems are remote monitoring systems for deployment in people's homes.   

Local Authorities participate in the information sharing architecture around hubs, primarily 
to support children's services, with the intention to widen this to all services. 

Local Authority websites are various public facing websites in the local areas, which are 
part of local strategies to deliver public services electronically. In some instances, these 
sites may simply provide information, but increasingly transactional services can be found. 
They are mentioned because local SmartCare areas have expressed a particular interest for 
these sites to play a role in the project. 
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4.4 Information sharing hubs 

The public sector in Scotland is pursuing a strategic initiative to improve information 
sharing between public sector organisations via information sharing hubs. 

A survey of the current deployment of supporting electronic solutions was done in 20131. 
The survey identified that local areas, via their autonomous approach, have in effect 
adopted one of five architectural patterns.  In the SmartCare area, the following can be 
found: 

Table 1: Information sharing hubs in the SmartCare areas 

Geographic area Pattern Solution 

Ayrshire (NHS and three Local 
Authorities) 

Integrated Central Store AyrShare 

Lanarkshire (NHS and two Local 
Authorities) 

Integrated Central Store Multi Agency 
Store 

Renfrewshire (NHS and two Local 
Authorities) 

Portal Orion Portal 

All of West of Scotland To be determined – expect central 
messaging hub  

New initiative 

Work is now in progress to pursue a wider vision which would lead to these hubs being 
developed further, or superseded by a single West of Scotland hub. The following provides 
a general idea of the hub architecture. 

The basic structure is a hub with a number of connected nodes that communicate via an 
asynchronous request-response pattern. 

Nodes are IT systems, and determine internally which members of staff (or roles) have 
access to information requests and responses. Some nodes can be very basic, such as 
delivery to an email inbox.  This indicates that some request–response cycles can be long 
running. 

A hub can see other hubs as nodes.  In that instance, the interfaces must follow a national 
standard (all hubs talk to each other in the same language). Other nodes may follow 
different standards and even be proprietary. A hub can be seen as a black box.  There is 
free choice of implementation technology as long as the externally required specification 
is met. 

The most basic hub must have the capabilities set out in Table 2 below.  More extended 
capabilities are possible. 

                                                 

1 http://www.ehealth.scot.nhs.uk/wp-content/documents/Information-Architecture-Review-
Final.pdf 
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Table 2: Core capabilities for information sharing hubs 

Capability What it does Comments 

Routing Routes messages to nodes who can then 
decide how to respond. 

Various levels of routing 
intelligence could be 
implemented.  A hub could 
simply broadcast a request, and 
broadcast the response.  A hub 
could also remember the 
originator of the request to 
direct the response. 

Node list Records details of locally connected 
nodes (including communication and 
security protocols, local ID schema). Each 
connected node must have a unique Node 
ID across the architecture to facilitate 
direct targeting. Ideally Node Ids are 
unique across Scotland. 

The node list is a means to 
enable the hub to know where 
messages can be routed to. 

Request-
response 
messaging 

Receives requests, returns responses, 
asynchronous pattern. 

Including message receipts and fault 
messages. 

 

Audit trail Classic recording of events to support hub 
operations such as help with fault 
analysis. 

 

4.5 Living it Up self-management hub 

The delivery of Living it Up services (Shine, Discover, Connect, Flourish) is supported by a 
technical platform operator (currently NHS 24) which is in essence an Internet business. 

In common with typical internet setups, 
the platform includes a home portal, a 
social media presence, content, a 
database of user profiles, and management 
tools. 

LiU applications are designed very much 
for a consumer market in the health and 
wellbeing area. The platform technology 
reflects this, and is there to help 
consumers put together a personal set of 
trustworthy content and tools. 

The platform is provided by a set of four core technical partners which in turn build on a 
number of other internet services for hosting, functionality and content.  There is an 
additional partner which provides the Community Support Office, and within that provides 
a first line service desk.  The whole platform is cloud-based, and can be provided as a 
service, sustained through revenue funding. 

New entrants can use their own applications and content, and link to this platform in order 
to extend the reach and value of their assets.  APIs and policies are provided to support a 
connection and define rules of participation. SmartCare is an example of one such new 
entrant. 

Social Media Database (users)

Content
Management 

Tools

Portal
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In turn, the participation of new entrants adds to the reach and value of the Living it Up 
platform itself.  In particular, additional compelling applications and content will 
contribute to recruitment and retention of the user base. 

The underlying idea is more or less to establish a federal system where participants are 
largely self-governed and self-directed with their own applications, and choose to adhere 

to a set of common rules for mutual benefit2.  The Living it Up platform defines policies 
and guidance for new entrants to ensure that participating applications are interoperable.  
The rules reflect the brand values of Living it Up as a business, and give the platform 
operator a degree of authority for decision making and the right to police adherence. The 
platform also adheres to these rules itself. 

The idea of interoperability applies to two kinds of scenarios that are reflected in design 
principles (refer to Technical Design Principles document): 

 It should be easy for people to adopt Living it Up using familiar consumer 
technologies 

 It should be easy for new entrants to link their applications to the Living it Up 
platform.  

Joining as a new entrant requires an assessment to identify those rules that are relevant.  
Implementing this subset will then form part of the contract for joining. 

Some of the interoperability rules are of a softer nature (outcomes to be achieved, such as 
browser compatibility); some are more prescriptive (detailed technical specifications for 
use of APIs).  Open standards were adopted where relevant, and chosen by the technical 
partners to keep the threshold for adoption low so that participants can draw on familiar 
specifications, patterns and development tools. 

4.6 ICT infrastructure for SmartCare 

A key element of new development will be a small set of SmartCare applications that offer 
a person held file to build an integrated record for care provision, a care diary / calendar, 
and digital tools for self assessment and independence. 

This will be in addition to information (content) about events and activities to promote 
wellbeing, as well as tools that are already present on the Living it Up platform.  

The applications are expected to be browser based (HTML5, adaptive design) or simple 
apps for mobile devices, designed for use by the general public on consumer devices.  They 
will include suitable security for holding sensitive personal information and for user 
authentication supported by the LiU infrastructure.  They are also expected to support 
integration with systems in the statutory domain. 

The Scottish SmartCare concept emphasises that the applications contain information 
owned by the user, with access by other parties controlled by the user.  The person held 
file and diary in particular will be become the location of an integrated record to allow a 
more timely and informed response by professionals. 

                                                 

2  Sometimes this is also referred to as an 'ecosystem'. 
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Figure 4: Concept of the SmartCare applications 

4.6.1 Integration with existing local statutory systems 

Integration with existing local statutory systems is intended to avoid duplicate data entry 
and timely availability of summary information. 

As a general policy, SmartCare expects its new applications to support open 
interoperability standards natively. We may decide to carry out development with 
successful bidders in the procurement to add open standards APIs to otherwise good 
products in order to bring them into compliance with this policy. 

Further analysis is needed to identify relevant standards, because they depend on details 
of the summary messages to be exchanged, and whether a fit for purpose standard is 
available.  In the healthcare domain, this may well lead to standards from the HL7 area. 
For scheduling information, we are aiming for integration via CalDAV.  Equally, we will 
need to consider relevant health and social care integration standards being developed in 
the UK (including Scotland) between the NHS and Local Authorities. 

We identified the existence of information sharing hubs in the partnership areas. 
Integration with these hubs would ensure that SmartCare is strategically aligned with the 
Scottish Health and Social Care information sharing architecture.  It is also likely to 
simplify the challenge of integrating with underlying health and social care IT systems 
because there are only three (potentially just one) hubs with relatively modern technology 
to take into account. The above mentioned Health and Social Care integration standards 
would be found on these hubs. 

Apart from that, it would be difficult for us to mandate specific standards, because we 
need more information to identify relevant standards in the first instance. We may find 
some level of constraint around standards support by what is available from systems that 
are already deployed in the Scottish environment. In this case, we will seek to use 
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integration technologies to build adapters rather than attempt to introduce bespoke 
extension into existing products.  In the case of NHS Scotland, we will be able to build on 
the national investment in an integration product.  For Local Authorities, the situation 
remains unclear at the moment. Some of these concerns and complexities may disappear 
as a result of relying on the information sharing hubs as a façade to underlying systems. 

We have also detected a strong interest by the local partners to involve their Local 
Authority websites.  Consequently, we anticipate some level of integration, for example 
the sharing of LiU content via APIs and mutual hyperlinks. 

4.6.2 Integration with the LiU platform 

In order to participate in the LiU ecosystem, the SmartCare applications will need to meet 
a number of non-functional requirements to ensure interoperability. Some of these will 
require integration with the platform API. Some are policies that need to be reflected in 
the way the application is designed and delivered. Details will be determined by stepping 
through the LiU interoperability use cases that were developed as a reference for any new 
entrant such as SmartCare. 

When integrating with LiU, then in some scenarios (use cases) the compliance with open 
standards becomes a necessity. However, the scenarios themselves have options; adoption 
of scenarios, options and relevant standards will depend on the overall proposed solution. 

The model in Figure 5 illustrates the potential integration points and other developments 
that need to be considered when linking a SmartCare application to the platform. 

Generic LiU Application

Application 

Data

Data Access

Business Logic

User Interface

Potential development to participate 

in LiU

LiU platform 

APIs

Authentication and 

Authorisation Services

Authentication 

and Authorisation 

APIs
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Analytics

LiU UX and brand

Management Information 
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Cross-platform support

 

Figure 5: Potential linkages between SmartCare applications and LiU 
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As a minimum we expect that  

 A user can log on to the new SmartCare applications using external Identity Providers 
via WS Federation.  In the context of LiU, this means being able to reuse an existing 
LiU logon. 

 There is user friendly navigation that allows a user to move between the SmartCare 
applications and the rest of LiU in a straightforward manner. 

 Cross-platform support on mainstream consumer devices. 

4.6.3 Elements of development on LiU to support SmartCare 

In order to support SmartCare, a number of related developments will take place on the 
LiU platform itself. 

 Provision of content aimed at the SmartCare user population. 

 Adding support for SmartCare management information 

4.6.4 Development plan of new components 

The development plan takes an incremental approach to developing the new components. 
The overall roadmap is shown in Figure 6 below. 

timeline

SmartCare content development - iterative

Launch 

on LiU v3

SmartCare 

management 

information
SmartCare applications – iterative

Procure

ment 

complete

V1 

deployed

V2 

deployed

Integration with local systems - iterative

...

Now

 

Figure 6: Roadmap for SmartCare technical development 

At the time of writing, procurement is complete and work has started on developing 
version 1 of: 

 Person held file. 

 Diary / calendar. 

 Self-assessment tool. 

This work is planned to complete in January 2015. It is expected to have integration with 
the LiU platform and a simple form of integration with statutory systems. 

All new elements, once deployed as an initial release, will continue to be refined and 
expanded in response to requirements and priorities.  

There will also be ongoing development of the LiU platform as part of its own lifecycle if 
and when required to support SmartCare, in particular to offer the Scottish MyAccount as 
Identity Provider. 
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5 Prototype RSD (1
st
 wave pilot) 

5.1 Introduction, Scope and Objectives 

The Danish SmartCare service consists of both the existing system of electronic messages 
provided by MedCom as well as the Shared Care platform that is meant to supplement the 
existing communication. See Figure 7 below for the entire service. 

 

Figure 7: RSD electronic messaging 

The history of MedCom - the Danish Health Data Network (DHDN) - goes back to the late 
1980s, when interest in electronic communication among healthcare providers grew. It is a 
long-term project that enables effective data transfer between several actors of the 
health service, including stakeholders of the community-based social care system. This 
national network allows fast information flow in the form of reliable data exchange of 
EDIFACT or XML-based messages among the respective software systems of the 
participating healthcare providers. Agreements on interface specifications as well as 
certification of software compliance with agreed standards and syntax allow for optimal 
interoperability. Data transfer begins at the point of care for patients and GPs. From 
there, services that citizens may need access to include pharmacists, diagnostic services 
and specialist consultation at hospitals, referral to and discharge from a hospital, and 
transfer to home care and residential care services. Effective access to these by citizens 
depends on the efficient exchange of messages between health and social care providers 
and other actors. 
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Figure 8: Danish Health Data Network 

It began with electronic exchange of messages between healthcare professionals via 
MedCom, nationally agreed, standards (www.medcom.dk). Communications such as 
prescriptions, referrals, laboratory orders and responses, etc., are exchanged daily. In 
January 2010, more than 5 million communications were exchanged. Over the years, the 
repertoire of communications has expanded considerably, and the infrastructure has been 
extended to include more and more aspects of the healthcare services. Concurrent with 
this, Internet technology has been adopted, so now communications also include web 
services, and telemedicine solutions are rapidly being developed. Throughout the 
development process, efforts have remained focused on giving healthcare professionals 
access to flexible knowledge searches and internal communications, and, at the same 
time, enhancing the quality of the services that the healthcare sector is able to offer to 
citizens. 

The Shared Care platform is building on top of this existing infrastructure, enabling the 
care providers and patients to have access to relevant information in a shared care record 
at any given time. The Shared Care platform will need to accommodate existing standards, 
integration to existing systems and databases, and be both fast and reliable on the DHDN. 

5.2 HealthCare ICT Infrastructure 

Today, the healthcare sector uses MedCom messages to share relevant information during 
the pathway. This works well; however, is not sufficient for complex patients in need of 
even more coordinated care between sectors. The healthcare actors each receive 
messages in their individual systems: for the hospital the Cosmic HIS, and for GPs in their 
individual systems – in all six different systems available. These systems work well for 
getting an overview of the patient's treatment within their own sector, however not as 
efficiently when it comes to sharing information across sectors. In additon, the MedCom 
messages that they send and receive from their individual systems only give them a picture 
of the patient at that exact time, and does not allow for further information than what 
can fit in a very limited form. This is why the Shared Care platform has been developed as 
an always updated and available version of the patient’s information accessible to all 
relevant care professionals, regardless of their individual systems, either via the internet 
or via integration from their own systems. 

Today when additional information is needed, the care professionals have to contact either 
the patients themselves, or the other caregivers by phone or safe e-mails, which is more 
time consuming for everyone. The Shared Care platform will allow both professionals and 
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patients to get easy access to more updated, relevant and structured data. By also 
designing the platform to support workflows as described in the Health Agreements and 
chronic care pathways, the system ensures quality and collaboration across sectors. And 
allowing patients to get access means they are more safe and involved in their own 
treatment.  

To facilitate the easy use of the platform, integrations are being made to make sure that 
the care professionals can enter the platform directly from their individual systems 
without having to type passwords and patient identifications again. Also, the integrations 
will enable users to copy relevant data either from or to their individual systems, so that 
they will not need to double register. The integrations and architecture of the Shared Care 
Platform are described in section 5.4 below. 

5.3 Social Care ICT Infrastructure 

The social care professionals use individual systems and MedCom messages to communicate 
with other caregivers from other sectors. The patients would get paper based information, 
and also carry this between the sectors. In the Danish SmartCare setting, the social care 
provider is represented by the municipality; this is a large organisation with a wide range 
of sub-departments with different systems. Not all of these systems can exchange MedCom 
messages, and therefore they do not have access to this information even though they are 
part of the treatment of these patients. 

Therefore the Shared Care platform provides the social care provider organisation with 
access to otherwise unavailable information, and also to get more socially relevant data 
than before. The plan is also to integrate the Shared Care Platform with the largest social 
care system for those care professionals that use this to avoid double registering, while 
still allowing other departments to access the platform via the internet. 

The fact that patients also have access to the platform allows the social care providers to 
work closer with them in setting goals and motivating them by making them a more active 
part of their own disease management. 

5.4 ICT Infrastructure for SmartCare 

The Shared Care platform is a web application built on these requirements: 

 Function inter-regionally and cross-sector, and not be tied by specific systems. The 
solution supports a lot of different stakeholders by providing data to be fed into and 
across a lot of different systems. 

 Support a multiple supplier strategy when it is controlled by a third party. In the 
same way, maintenance and development of new modules can be done by another 
supplier. 

 Focus on the fact that a lot of different actors need to be able to access the 
platform. This is something that cannot be done to the same extentd if using a 
client-server system. 

 To avoid double registrations, and to make it is possible for the involved parties to 
work within their own systems as much as possible, a system for synchronising all the 
relevant systems involved is necessary as a part of the solution to ensure that all the 
systems have the relevant information regardless of where the data originally comes 
from. 
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 To be flexible, configurable, scalable and portable: 

o Flexibility means that the data in the interface is based on roles and the 
specific course of disease. The solution can also support a multiple channel 
strategy and mobility. The view of the data has to be configured to specific 
units – both static and mobile units. 

o Configurability means that the view of the data should be configurable to fit 
specific roles through a portlet-technology. In addition, it will be possible to 
configure the rules and the patient pathways. 

o Scalability means that the solution has to be able to be scaled when the number 
of patients rises. The solution is based in components that enable development 
over time, e.g. if a simple module has to be changed to a more advanced 
module to support new needs. The supplier has developed a wide range of 
standard components to support flexible patient pathways, modelling processes, 
rule based engine and integrations that have been well-proven through tests and 
can function on a large scale. 

o Portability means that the solution can function on several IT platforms, and 
e.g. be moved from Linux to UNIX or Windows with little effort. 

 Will be based on confidentiality and security regarding patient related data. 

 Include a number of integrations from the CPR register (Register of Social Security 
Numbers) to the systems in the hospitals and the systems used by specialists, GPs and 
also a home monitoring database. Therefore it is a solution with a great deal of 
integrations. These integrations mostly have to follow the MedCom standards 
including "the good web service", and are essential to get a solution that can be used 
cross-sectorially, regionally and nationally. 

 Deliver IT support to the patient pathways with focus on chronic conditions. 

 Give access to a common set of data when having cross-sectorial and cross-
disciplinary patient pathways. 

 Be a common tool for health professionals in the different sectors, for patients, and 
for management. 

 Support the coordination of the individual pathways, starting with the patient 
pathways and the support of the decision makers. 

 Give the patient the opportunity to become an active participant in his/her own 
pathway, including the possibility of home monitoring. 

 Be able to integrate with existing and future relevant systems e.g. Electronic Patient 
Record (EPR) systems, systems used by GPs and the specialists, Electronic Care 
Record (ECR) systems, laboratory systems, etc. 

 Has to function as both an integrated tool for the existing EPR, GP, specialist, and 
ECR systems, and as an individual system for those actors who do not use another 
relevant IT-system, e.g. the patient. 

 Use the existing open standards. 

 Offer a high level of accessibility. 

 Support a multi-supplier strategy. 

 Finally the system must support the regulatory requirements in handling personal 
data. 

The model below illustrates the architecture of the Shared Care platform. 
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Figure 9: RSD architecture of the Shared Care platform 

The platform is highly focused on integration with existing systems and databases; the 
following systems are to be included: 

 Integration with Cosmic via CloverLeaf (not an individual module because the 
integration is made through standard integrations in a basic module). 

 Integration with the systems used by GPs and specialists through Sentinel data 
gathering. 

 Integration with the laboratory portal. 

 Integration with data provided by home monitoring. 

 Integration with Shared Medication Record. 

 Integration with the client’s CPR component. 

 Integration with NemLog-in (a secure and personal access for all individuals). 

Figure 10 below illustrates the integration architecture: 

 

Figure 10: RSD integration architecture 
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Figure 11 illustrates the set-up of the solution. 

 

Figure 11: RSD hardware architecture 

The Shared Care platform consists of different elements illustrated in Figure 12 below. 
There are five different user types, a range of functionality, and a range of possible 
disease areas in addition to heart disease, which is the current focus of SmartCare, as well 
as a list of integrations. 

 

Figure 12: RSD Shared Care platform elements (1) 

In Figure 13 below, the elements are depicted in a more coherent way. 
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Figure 13: RSD Shared Care platform elements (2) 

The following use case scenarios show two examples of how the data is created by the 
users. They log into the system either via their individual systems and existing log-ins, or 
by using their digital signature (for professionals) or Nem-ID (patients and relatives). 

 

Figure 14: RSD Use case scenarios (1) 
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Figure 15: RSD Use case scenarios (2) 
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6 Prototype Tallinn (2
nd

 wave pilot) 

To be completed later. 

6.1 Introduction, Scope and Objectives 

6.2 HealthCare ICT Infrastructure 

6.3 Social Care ICT Infrastructure 

6.4 ICT Infrastructure for SmartCare 
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7 Prototype Kraljevo – Serbia (2
nd

 wave pilot) 

To be completed later. 

7.1 Introduction, Scope and Objectives 

7.2 HealthCare ICT Infrastructure 

7.3 Social Care ICT Infrastructure 

7.4 ICT Infrastructure for SmartCare 
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8 Prototype South Karelia Social and Health Care District 
(2

nd
 wave pilot) 

To be completed later. 

8.1 Introduction, Scope and Objectives 

8.2 HealthCare ICT Infrastructure 

8.3 Social Care ICT Infrastructure 

8.4 ICT Infrastructure for SmartCare 
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9 Prototype Attica (2
nd

 wave pilot) 

To be completed later. 

9.1 Introduction, Scope and Objectives 

9.2 HealthCare ICT Infrastructure 

9.3 Social Care ICT Infrastructure 

9.4 ICT Infrastructure for SmartCare 

 



D4.3 Integrated ICT Infrastructure (V1) 

 
 

Public Page 37 of 37 v1.0, 16th December 2014 

10 Conclusions 

At this stage only four deployment sites have reported on their integrated ICT 
infrastructure; these are fully operational but for one that was also included for historic 
reasons: 

 FVG. 

 Aragon. 

 South Denmark. 

 NHS24 (Scotland) – not yet operational and with possible changes as testing still in 
progress. 

With only three fully operational deployment sites, it is premature to draw conclusions on 
the integrated ICT infrastructure implemented in the context of SmartCare. However what 
it has to be noted is the fact that from what we have seen is it considered of outmost 
importance the coordinated communications over the integrated ICT platform between the 
social and health care practitioners.  

 


