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1 EXECUTIVE SUMMARY 

This document is aimed to present, in an structured fashion, the   state on the art analysis work of the POLYCARE 
consortium regarding the latest advances in the main scientific, technical and care  domains that are relevant to the 
project.  
 
Namely, the selected fields are:   
 

¶ Current social and healthcare models and  practices (especially related to the Hospital at Home care modality) 
 

¶ Integrated care innovative projects 
 

¶ Clinical decision support systems  
 

¶ Integrated care collaborative environments 
 

¶ Telemedicine and telemonitoring 
 

¶ Gamification techniques applied to healthcare 
 

¶ Non-invasive wearables and health systems integration 
 
To this end, all the partners have inventoried the most recent knowledge production in their respective areas of 
expertise and have established the baseline and existing  knowledge in the consortium, targeting at  achieving a 
reflexion about trends and existing gaps, and to improve the impact of the project in terms of innovation, sustainability 
and quality of care.  
 
The common thread of the deliverable is to identify and gather important and significant information coming from a 
disparity of topics, all of them very specific, to conform the main result of this deliverable in form of a series of 
recommendations or aspects that will improve the POLYCARE subsequent work.  
 
These aspects are presented in section 4, that collects the main considerations to be taken into account in the setting 
out of the requirements related to the user, organization, functional, non-functional, hardware and software, ethics, 
market and sustainability, trials definition, trials operation and trials analysis. 
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2 INTRODUCTION 

2.1 Purpose of the document and deliverable structure 

2.1.1 The POLYCARE project context 
 
Nowadays, chronic diseases and co-morbidities have to be managed during a long period of time among health and 
care systems, thus a big amount of budget and resources should be destined to them. According to an EU public 
consultation done by DG SANCO

 
[1] , 70% to 80% of healthcare costs are spent on chronic disease. This 

corresponds to 700 billion ú in the European Union and this number is expected to rise in the coming years 
[2]  

 
If these patients could stay at home during their illnesses exacerbations, a big amount of resources could be saved 
and more independency and a higher quality of life for these patients could be reached due to fewer hospitalizations 
and displacements to the hospital. However to make this possible, itôs necessary to provide ICT solutions to 
patients and the different stakeholders which will support  these patients at home: doctors, nurses, social 
assistants, etc. But these ICT solutions must be provided together with real integrated care between hospitals and 
social care services and with a new methodology that will allow different stakeholders access to the suitable data in 
real time. 

 
POLYCARE project will be focused on home hospitalization that is defined as patient treatment at home with the 
same complexity, intensity and effectiveness as in the hospital. It is based on a medical and social integrated care 
supported by ICT solutions which will offer a personalized service and improve the quality of life to each patient. 
The home hospital aims to perform two functions that are complementary: first, reduce or even replace hospital stay 
when the patient is transferred to his/her home at an early discharge; on the other hand, prevent new entrants to 
diagnose and treat episodes directly at home.  

 
To be able to provide a high quality home hospitalization, it is a key point to provide a real integrated care 
environment with social and medical care in a coordinated way and  in real time to be able to provide a high qualified 
attention to patients to their needs at every moment. 

 
Especially, the POLYCARE project will focus on elderly people with chronic diseases due to the fact they are 
persons with more care needs and in addition consume more resources. Taking into account these targeted users, the 
solutions must be simple, accessible, with low technical requirements and should be adjustable and personalized to 
their needs. 

 
The targeted patients of POLYCARE are older chronic patients in acute phases. Some frequent pathologies from 
these kind of patients will be considered into the project: heart failure, diabetes, myocardial infarction and 
pulmonary disease  
 

 

 

 

 

 
 

 
  

In this context, POLYCARE project aims to develop and test an integrated care model, patient 
centered, supported by the use of advanced ICT systems and services that allows the monitoring 
and care of older chronic patients in acute phases at home. In doing so, two main objectives may 
be achieved: Better conditions of life and care for these patients and the improvement of the 

sustainability of the health and social care systems. 
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2.1.2 Purpose of the deliverable 
 
Taking into consideration the above-mentioned POLYCARE context, the rationale behind task and deliverable 2.1 is to 
gather the state of the art evidences, practices, technologies, etc. in order to contribute to enhance the overall project 
strategy, focusing on the WP2 specific objectives and aligning the analysis with the ensemble of the WP2 tasks. 
 
WP2 is aimed to  perform a deep analysis before project developments and trial definitions. This analysis will be 
carried out taking into account the following objectives: 
 

1. To update the state of the art about the topics related to the project: integrated care, DSS, wearable devices, 
tele-monitoring, home hospitalization and IS integration. 
 

2. To analyze and to define the requirements of the users (healthcare professionals, social caregivers, informal 
careers and patients) taking into account the functionality, usability, accessibility and technological 
perspectives. 

 
3. To analyze and to define the requirements from the point of view of the organizations involved (healthcare and  

social care). 
 

4. To analyze and to define the requirements related to data protection, privacy, legislation and ethics. 
 

5. To design a generic technological architecture capable to accommodate the widest range of baselines and 
specific  issues possible, with a special focus on the trial sites. 
 

 
 
 
 
 
 
 
 
 
 
The other tasks comprised in WP2, that complements the initial analysis, which is the basis for the work to be 
undertaken all along the rest of the technical and clinical WPs, are: 
 

Á T2.2 Requirements Analysis 
Á T2.3 Data protection, Privacy, Legislation and Ethics 
Á T2.4 Architecture Design 
Á T2.5 System Specification 

2.1.3 Deliverable structure 
 

Á Section 1 INTRODUCTION: This section is aimed at presenting the background to the deliverable and the 
analysis of the State of the Art. The objectives of WP2 are detailed and more contretely those of the task and 
deliverable 2.1. Likewise, the outreach of the POLYCARE State of the Art analysis is described in terms of 
initial consideration, knowledge fields, concepts, contents, objectives and methodological features. 

 
Á Section 2 SOCIAL AND HEALTH CARE CURRENT MODELS AND INNOVATIVE PRACTICES. Section 2 

intends to provide an overview of the update on the State of the Art, that serves as the basis to valorize 
relevant existing knowledge and capacities in the consortium, in terms of health care, social care and 
integrated care, to be further exploited during the project execution. Both the State of the Art analysis and 
the consortium knowledge will inform a further relection on the progress envisioned by POLYCARE on 
innovation, care improvement and sustainability considerations. 

 

Á Section 3 INNOVATIVE TECHNOLOGIES FOR IMPROVING SOCIAL AND HEALTH CARE EFFICIENCY 
AND QUALITY. Section 3 intends to provide an overview of the update on the State of the Art, that serves as 
the basis to valorize relevant existing knowledge and capacities in the consortium, in terms of innovative 
technologies, to be further exploited during the project execution. Both the state of the Art analysis and the 

Specifically, task and deliverable 2.1  ñUpdate on the state of artò, whose  timescale has 
encompassed  the three first months of the project, is addressed to conduct ñan up-to-date 
descriptions about the latest advances in wearable devices technology, DSS and in health and 
social care that could improve the impact of the project in terms of innovation, sustainability and 
quality of care. All the partners will gather the information related to their area of expertise in order 
to make a complete description of the state of the art at the very beginning of the project activityò 
(extracted from the DOA). 
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consortium knowledge will inform a furhter reflection on the progress envisioned by POLYCARE on 
innovation, care improvement and sustainability considerations. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     

Figure 1 - Logic of the sequence of the subsections 

 
Á Section 4 CONSIDERATIONS TO ENHANCE PROJECT CONCEPT. Following the diagram on page 13, the 

main contributions ideas, reflections and lessons learned described all along the deliverable have been 
identified and classified according to their potential impact for improving the quality of care, innovation 
capacity and market and sustainability prospects,  and its relevance for the definition of the different 
requirements. 

 
Á Section 5  contains the list of TABLES 

 
Á Section 6 contains the list of FIGURES 

 
Á Section 7 contains the list of REFERENCES 

2.1.4 Intended audience 
 
This document is oriented to: 
 

Á POLYCARE consortium partners 
Á EU Commission members related to the project. 

2.2 Glossary 

¶ SR: Systematic Review 
 

¶ COPD: Chronic Obstructive Pulmonary Disease 
 

¶ HAHOP: Hospital at Home for Older People 
 

¶ RDI: Research, Development and Innovation 
 

¶ IS: Information Systems 
 

¶ BLE: Bluetooth Low Energy 
 

1. Update on the state of the art  
- State of the art highlights 
- Current trends and mainstream 

models/technologies 

2.  Baseline 
practices/models/technologies 
and existing knowledge in the 
consortium 

3. Progress envisioned by Polycare 
- Innovation 
- Quality of Care enhancement 
- Sustainability and market prospects 
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¶ LTC: Long Term Care 
 

¶ CORDIS: Community Research Development Information Source 
 

¶ SSP: Smart Sensors Platform 
 

¶ DSS: Decision Support System 
 

¶ DOA: Description of Actions  
 

¶ HAH: Hospital at Home 
 

¶ INTC: Integrated Care 
 

¶ SC: Social Care 
 

¶ COL: Collaborative Environment 
 

¶ GAM: Gamification 
 

¶ WEA: Weareables 
 

¶ INTS: Integration and Standards 
 

¶ HCQ: Health Care Quality 
 

¶ INN: Innovation 
 

¶ SUS: Sustainability and market prospects 
 

¶ UR: User Requirements 
 

¶ OR: Organizational Requirements 
 

¶ FR: Functional Requirements 
 

¶ NFR: Non-functional Requirements 
 

¶ MSR: Market and Sustainability Requirements 
 

¶ ER: Ethical Requirements 
 

¶ TDR: Trial definition requirements 
 

¶ TER: Trial execution requirements 
 

¶ TAR: Trial analysis requirements 
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2.3 Update on the state of the art review 

Setting out to establish the purpose of this document and the outreach of the update on the state of art analysis, 
the scope of the deliverable is delimited as follows: 
 
INITIAL CONSIDERATIONS: 

 
Á The POLYCARE DoA establishes the main knowledge fields, whose core notions are essential for the 

project. Each partner has carried out an analysis on one domain corresponding to his expertise, establishing 
the main objectives, extent and limits of his search and accordingly, its review strategy to reach the proposed 
aims.  
 

Á State on the Art definition considered in POLYCARE is to inventor and systematise the knowledge 
production in a knowledge field with the aim to achieve a profound reflexion about trends and existing gaps in 
a specific area (Vargas y Calvo, 2005).  
 

Á The common thread of the deliverable is to identify and gather important and significant information coming 
from a disparity of topics, all of them very specific, to conform the main result of this deliverable in form of a 
series of recommendations or aspects that will improve the POLYCARE subsequent work in other 
deliverables. These aspects are presented in section 4. 

 
KNOWLEDGE FIELDS, CONCEPTS AND CONTENTS 
 
Delgado (2005) points out that the scope of a state of the art analysis is delimited by the response to these three main 
questions: 

 
Á What fields of knowledge have been defined and identified as directly relevant to the research topic?   

The answer is already anticipated in the DoA, being these concepts: Integrated Care, DSS, Wearable 
Devices, Tele-monitoring, Home Hospitalization and Information Systems integration (as appearing in 
objective 1) and Social Care (mentioned in task 2.1). However, during the kick of meeting, the partners have 
decided to complement this initial set of knowledge fields with others such as ñsocial care, collaborative 
environments, telemedicine (instead of tele-monitoring, providing the former a more ample view on important 
technologies applicable to POLYCARE)  and gamificationò. This way, the overall picture about the main fields 
of knowledge relevant to POLYCARE is considered to be covered and the relevance of each domain is 
described on p.14 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2 - Relevant knowledge fields for POLYCARE 

 

The figure appearing below shows how topics have been assigned to partners knowledgeable on them. One content 
section of the deliverable has been fully dedicated to each of the topics, although all the sections gather intertwined 
contributions from other partners, particularly the subsections entitled ñBaseline practices and existing knowledge in 
the consortiumò. Before the deliverable finalization, a final review was carried out and all the partners made their 
contributions throughout all the text. 

Health Systems Integration 

Decision Support 
Systems 

 
 

 
 

Collaborative 
Environments 

 
 
 

 

Telemedicine and 
telemonitoring 

 
 
 
 

Gamification for healthcare 

Integrated care models 

Social and social-health care Heath care in Hospital at Home 

Wearables 
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Figure 3 - Topics assignment 

 
Á What concepts are evidenced as essential to build the State of Art? 

 
Each partner has performed an analysis relying on the concepts evidenced as essential to their domain. 
These concepts are reflected in the table on pages 19 and 20 and make up the objectives and the search 
words for the literature review. 
 
e.g. in the case of the wearables domain, the concepts are: ñDevices for home hospitalization, low-cost e-
health hardware, and home patient monitoringò 
 

Á What contents, topics or dimensions have been deemed of critical importance for POLYCARE? 
 
These contents are collated in the table of page 21 and make up the fundamental elements for the information 
extraction process. 
 
e.g. in the case of  ñHospitalization at Homeò the contents are  ñHome hospitalization history, Home 
Hospitalization models and implementation, costs analysis, technologies applied in home hospitalization 
environments, effectiveness of the intervention, comparison with usual treatment, admissions avoidance, 
health outcomes impact, quality of care, patient satisfactionò 
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GENERAL OBJECTIVE OF THE UPDATE STATE OF ART ANALYSIS: 
 
To provide significant inputs on the identified core domains that could improve the impact of the project in terms of 
innovation, sustainability and quality of care. In this sense, chapter 4 ñConsiderations to enhance project conceptò 
collates all the partnersô analysis in terms of recommendations to POLYCARE in these fields, and these 
recommendations feed the wide range of project requirements definition. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4 - Update on the State of the Art as inputs to requirements definitions 

 
The justification of the relevance of the core domains of POLYCARE is described below: 
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Core 
Fields 

HEALTHCARE AND HOSPITALIZATION AT HOME: POLYCARE is an innovative 
model for providing patient centric integrated care in home hospitalization, 
supported by technology. This represents an enormous challenge that aims to 
transfer complex care and hospitalization to community environments such as the 
patientôs home or other housing alternatives. Home hospitalization is one of the 
more promising interventions that is yielding nowadays-positive results in terms of 
health outcomes, satisfaction and cost reduction. The EC, through several 
initiatives, studies, research, normative activity and policies is doing a great effort to 
drive health care re-organization and sustainability of health and welfare systems to 
face the changes posed by the ageing society and demographical and its 
implications, mainly the  care related cost contention/reduction and quality of care 
improvement. Undoubtedly, integrated care implementation, community based 
interventions, technology processes enhancement and research and innovation 
initiatives are central to manage the demographic change. All these elements are 
present in the home based hospitalization technology enhanced model envisaged 
by POLYCARE 

SOCIAL CARE: The Polycare project aims to increase the quality of life of 
dependent persons, to improve the quality of existing services, and to make health 

systems more sustainable. The socio-sanitary attention concentrates elements 
such as health assistance, social services and education of groups in situations of 
dependency. In the West, the health system and the social system are substantial 
part of the model of protection and guarantees of the welfare state. Althoug both 
systems envolved at different paces and developed from dissimilar origins bearing 
unequal trajectories, they have done so in a convergent direction.  
In this context, the adoption of models of healthcare and socio-sanitary coordination 
represents a double opportunity: on one hand, the optimization of public and private 
resources destined to the care of people with chronic diseases or in situation of 
dependence and, on the other hand, the advance in a more effective response, with 
its focus on people and their needs, and based on the generation of a new culture of 
continuity in care. 
This requires knowing the state of the art of social structure and social and health 
care in order to measure the ultimate impact of POLYCARE 

INTEGRATED CARE: Due to rapid ageing and greater longevity of the Western 
population as well as increasing improvement of medical care, a growing numbers 
of people are living with a chronic condition depending on health care. An increasing 
proportion of these chronically ill people is multi-morbid. More and more, integrated 
care programs are implemented in healthcare systems worldwide to address the 
integral healthcare demand of multi-morbid patients. Integrated care programs 
generally address multiple healthcare needs of people with multi-morbidity, 
functional disabilities, and/or high healthcare utilization. Currently there is not a full 
collaboration between social and health services. Information and communication 
technologies (ICT) are obviously a suitable answer to those problems and the 
challenges of today´s health and social care as they are becoming ubiquitous to the 
information infrastructure of health care. Bringing the right information to the right 
person at the right time is what connected health aims at, and this may set the basis 
for the investigation and deployment of the integrated care models. Several 
consortial or research projects on integrated care in part considering ICT support 
involving different organizations have been set-up or completed in the meantime

Healthcare and 
hospitalization at 
Home 

Integrated Care 

Social Care 
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COLLABORATIVE ENVIRONMENT: To empower customizing  its needs, a 
collaborative environment will be designed allowing  the sharing of information 
between the different POLYCARE stakeholders as well as to keep record of the 
patient status (mood), comments and interactions during its home hospitalization. 

WEARABLES: Previous initiatives (and the overall experience from the POLYCARE 
consortium), show that data acquisition system targeted at home hospitalization are 
often complicated to handle by the patient or by their informal caregivers. It is 
important to highlight that in general neither have technical or medical training. 
This ultimately undermines tele-monitoring and home hospitalization services (e.g. with 
erroneous measurements or missing data) and leads to poor adherence (e.g. due to 
frustration). 
To address this issue, the POLYCARE consortium proposes the 
development of a purpose-built bundle of devices, designed for improved ease of use 
with the goal of measuring some of the main biomedical signals such as 
Electrocardiography (ECG), respiration, accelerometry, oxygen saturation, glucose, 
heart rate, temperature, and blood pressure. We will aim at data acquisition in a way 
as a transparent and automated as possible for the patient, reducing the feeling of 
being sick, and improving the quality of life. 

DECISSION SUPPORT SYSTEM: The core (maybe the ñheartò) of the POLYCARE 
system will be the Decision Support System and the Collaborative Environment as 
they will act as the middleware between the gathered data from biosensors and the 
patient information remaining in the hospital side. This middleware will take all this 
information with two main goals: to support the patient care based on the 
recommendations of the artificial intelligence algorithms developed gathering the 
obtained measurements from the biosensors and the medical staff 
prescriptions/recommendations/treatments (Decision Support System). 

TELEMEDICINE:  The application of technology in the health field is more than ever 
related to the delivery of health and social services to citizens in the need of care. The 
ICTs are already contributing to improve the sustainability of the healthcare systems 
and to enrich the quality of the care provided.  
Many projects and initiatives have been focusing on the remote monitoring of patients 
through ICT during the last decade. The main goal of these actions has been to proof 
the cost-effectiveness and sustainability of these solutions, with a special focus on 
chronic patients.  
The remote monitoring is of paramount importance to POLYCARE. It allows the 
remote follow-up of many parameters of the patient, and it allows on the one hand to 
improve traditional home hospitalisation services and on the other hand to transform 
traditional hospitalisation services into home hospitalization ones.  

Clinical Decision 
Support system 

Integrated Care 
Collaborative 
Environments 

Telemedicine 
and 
telemonitoring 

Noninvasive 
Wearables 
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GAMIFICATION: Previous initiatives show that telemedicine systems and connected 
health services often face the challenge of a low level of user adherence, partly due to a 
lack of motivation from patients. 
This can undermine the efficiency of the Polycare system as only a regular and serious 
usage can ensure a reliable medical support. 
To address this issue, the POLYCARE consortium proposes to design and integrate 
gamification elements in the architecture of the applications that the patients will use, so 
as to increase their motivation in using the system and ultimately ensure a high reliability 
of its usage. 
 
. 

INTEGRATION AND STANDARDS: One of the main sources of information in 
POLYCARE will be the data collected from the body and environment of the patient 
using sensors accordingly. These data need to be securely collected, stored and 
processed in order to draw the right decisions and conclusions out of them.  An 
appropriate  architecture of the infrastructure will be built to cope with these tasks. New 
Technologies like NoSQL databases, authentication, encryption and machine learning 
technologies will be utilised . The collected data will be used by prediction models, such 
models are being  increasingly used in the in the clinical practice to provide diagnosis, 
prognosis, and anomaly detection. These smart models will form a core component of 
POLYCARE, so the decision support system and the collaborative system of 
POLYCARE will be based on them. The predictive accuracy of these prediction models 
will continue to improve also due to the use of novel techniques and tools in the science 
of Statistical Learning. APIs will be provided for communication between these modules 
and other components of POLYCARE. 
 
. 

Gamification in 
healthcare 

Health Systems 
Integration 



D2.1 Update on the State of the Art  
 

  Page 18 of 136 
   

This project has received funding from the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ  
2020 research and innovation programme under grant agreement No 690367 

ESPECIFIC OBJECTIVES OF THE UPDATE OF THE STATE OF THE ART 
 
These objectives have been grouped per knowledge domain: 
 
Health Care and Hospitalization at Home 
 

1.1  Describe mainstream practices in hospitalization at home and look for evidences about the state-of-art 
models, tools and elements that are implemented in this intervention. 

 
1.2 Look for home hospitalization initiatives or evidences that suggests positive impacts in health outcomes, 
satisfaction and reduction of costs.  Also, significant inpatient reduction as well as a decrease in emergencies 
departments. 
 
1.3  Capture the existing knowledge on how the use technologies in this domain, mainly Connected Health   can 
led to an increase efficacy and efficiency in the care process. 
 

 
Social and Social Health Care 
 

2.1 Identify patterns and trends of social care in European countries in relation to long-term care. 
 

2.2  Know the potential of care coordination and hospitalization at home. 
 

2.3 Identify innovative projects demonstrating the viability of new systems of care using new technologies. 
 

 
Integrated care 
 

3.1  Summarizing the update of the state of the art of approaches of Integrated care using ICT tools. 
 

3.2  Showing the different outcomes of ICT support in Integrated Care. 
 

3.3  Describe the different indications and patient populations covered by recent publications on integrated care 
projects. 
 

 
Clinical Decision Support Systems 
 
 

4.1  Describe the state of the art  corresponding to reminder and alerts inside of a Clinical Decision Support 
System to be able to apply on the DSS and Collaborative Environment developments in order to fit with the clinical 
staff needs at the moment of having out of range values or improve the patient adherence to their treatments. 

 
4.2 Describe and go deeply on the state of the art of prescription interaction algorithms as START and STOPP 
ones and some others related to the treating with co-morbidity and polypharmacy patients. 
 
4.3 Collect studies and experiences in the DSS field that could help the process of Home Hospitalization in the 
context of the POLYCARE project. 
 

 
Integrated Care Collaborative Environments 

 
5.1 Describe the state of the art corresponding to collaborative environments functionalities trying to select the 
most appropriate ones to be included into POLYCARE collaborative environment. Functionalities corresponding to 
the last integrated care collaborative environments should be reviewed. 
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Telemedicine and telemonitoring 
 

6.1 Collect the information about the projects and actions more relevant in the field of telemedicine and more 
specifically in tele-monitoring during the last decade all worldwide, and especially in Europe. 
 
6.2 Analyse the results from the initiatives evaluated and to assess  which are the most suitable  initiatives to be 
put in practice  in POLYCARE. 
 
6.3 Envisage which kind of services might be adapted, evolved and also created to get the best results from 
POLYCARE. 

 
 
Non-invasive Wearables 

 
6.1   Identify projects, patents, products / processes / services, and other relevant resources that relate to the 
envisioned devices. 
 
6.2   List existing knowledge and baseline technologies within the consortium that can serve as a base for the 
intended developments. 
 
6.3   Outline the progress envisioned by POLYCARE in light of the requirement analysis. 
 

 
Gamification in health care 
 

7.1   Identify the most relevant projects, patents, products, processes, services, and other relevant resources that 
relate to the usage of gamification by patients and especially by elderly people. 
 
7.2   Analyse the main conclusions of these resources. 
 
7.3    List the most efficient gamification types and   gamification design methodology that could be used within the 
POLYCARE project. 

 
 
Integration and standards 
 

8.1   Capture the state of the art on methodologies, protocols and approaches of connections between wearables, 
environment sensors and other gadgets to other components of POLYCARE especially the backend system. Such 
tools are known usually as middleware as they broker the connection between the Hardware and the Software. 
 
8.2    Describe state of the art technologies for persistence. Data coming from wearables and other sensors 
mainly as time series data must be stored appropriately. There are different technologies such as relational 
databases and meanwhile sophisticated NoSQL database technologies. 

 
8.3   Elicit state of the art approaches for data analysis in health care such as machine learning and other 
statistical methods. On top of them state of the art in connecting these modules via web services will be depicted 
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LITERATURE REVIEW SUMMARY 
 
In order meet the objectives of the update of the state of the art analysis, a narrative literature review has been carried 
out. The two fiches appearing below summarizes the elements of the search and illustrates the data extraction criteria. 
 

TOPIC ITEM DESCRIPTION 

HealthCare : 
Hospitalization 
at Home 
 

Search 
Words 

Home hospitalization, hospitalization at home, Early Discharge,  
Admission avoidance 

Sources PUBMED, COCHRANE DATABASE, CORDIS  and GOOGLE 
search engine 

Search 
Limits 

Articles search through was limited to the range of 2011-2016. 
However, Projects starting before 2011 but finishing in the range 
of 2011-2016 have been taken into account 
Publications related to very specific diseases, non-commonly 
prevalent in the population were discarded. Also Hospital to Home 
articles, centred in care transitions were not considered, as well 
as  home care based articles. 

Social Care: Search 
Words 

Social Care, Social-health care, Dependency and Long Term 
Care 

Sources CORDIS Europa (cordis.europa.eu) 
Pubmed 
 Journal of Health Services Research & Policy  
IMSERSO 
 

Search 
Limits 

Only sources and documents in Spanish and English. 
Only documents dated back to 2011 publication 

Integrated 
Care: 

Search 
Words 

Integrated/Comprehensive Care 
Information and Communication Technology 
Chronic disease 

Sources PubMed 

Search 
Limits 

Article search was limited to articles since 2014 which did not 
focus on pure description of models or methodological science, 
children, neonates and studies originating from Africa/China as 
well as excluding protocol description or review articles. 

Decision 
Support 
System 

Search 
Words 

Hospital, Decision, Support System 
Prescription Algorithms 
 

Sources http://www.openclinical.org/searchresults-google.php 
http://www.ncbi.nlm.nih.gov/pubmed 
http://arxiv.org/find/ 
 

Search 
Limits 

The articles and results considered are dated from 2011 onwards 
(although previous articles have been reviewed to see the 
evolution of some terms. The main topics used are related to 
artificial intelligence algorithms to take decisions based on 
thresholds (to establish alarms) and collaborative environments 
enhancing the sharing of information between different people 
involved in a task. 
 

Collaborative 
Environments 

Search 
Words 

Integrated care collaborative  
collaborative environments patient empowerment 
Collaborative, Environment, Software 
 

Sources http://www.openclinical.org/searchresults-google.php 
http://www.ncbi.nlm.nih.gov/pubmed 
http://arxiv.org/find/ 
 

Search The articles and results considered are dated from 2011 onwards 
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   Table 1 ï State of the art analysis features 

 

 

 

Limits (although previous articles have been reviewed to see the 
evolution of some terms, see scientific literature point 2).  
Some limitations applied not to be centred in project management 
at the moment of searching information regarding collaborative 
environment (although this is one of the first steps of the 
collaborative environment this is not the POLYCARE 
environment). 

Telemedicine 
and 
telemonitoring 

Search 
Words 

Tele-monitoring and Remote Monitoring 
Health IoT 
Tele-monitoring chronic diseases 
Tele-monitoring Heart, Tele-monitoring COPD, Tele-monitoring 
Diabetes 

 Sources EIP-AHA, PUBMED,  NCBI, JA CHRODIS, Science Direct Google 
Search Engine, 

 Search 
Limits 

Only the information related to the date of publication (January 
2011) was considered 
 

Wearables Search 
Words 

 Devices for home hospitalization, low-cost e-health hardware, 
and home patient monitoring 

Sources Institutional websites, PubMed, Google Books and resources 
therein were used as the main sources of information in this 
search. 

Search 
Limits 

We have excluded all the resources that do not focus on 
telemedicine, home hospitalization, and devices (low-cost and 
standard) for vital signs monitoring, and included the resources 
that relate more closely with the topic of home hospitalization and 
telemedicine. 
The search was limited by the level of maturity and relation to the 
topic as perceived by the researcher conducting the task 

Gamification Search 
Words 
 

Gamification health (53 results on 
http://www.ncbi.nlm.nih.gov/pubmed), 
Gamified health, 
Gamification platform, 
Gamified platform 

Sources PubMed (http://www.ncbi.nlm.nih.gov/pubmed), 
Cordis (http://www.cordis.europa.eu/home_en.html), 
Google search engine. 

Search 
Limits 

Articles search was limited to the range of 2011-2016. Projects 
starting before 2011 but finishing in the range of 2011-2016 have 
been also taken into account 
The search was limited by the relation to the topic as perceived by 
the researcher conducting the task and by the date of publication 
(2011 or later). 

Integration Search 
Words 
 

Health, sensor, data analytics 

Sources Google, Elsevier, ACM 

Search 
Limits 

The search was done for articles and results from 2011 onwards. 
The main topics of concern were wearables, sensors and health 
data analytics 
The search was only to recent results regarding sensors, 
wearables and data analytics. Additionally search was conducted 
regarding software integration and testing tools. 

http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.cordis.europa.eu/home_en.html
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Table 2 ï State of the art analysis data extraction criteria 

D
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R
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FIELDS DESCRIPTION 

HealthCare: Hospitalization 
at Home 

The following descriptors were used to extract the information. 
Home hospitalization history, Home Hospitalization models 
and implementation, costs analysis, technologies applied in 
home hospitalization environments, effectiveness of the 
intervention, comparison with usual treatment, admissions 
avoidance, health outcomes impact, quality of care, patient 
satisfaction. 

Social and Social-Health 
Care 

Particularly, the greatest emphasis has been put on 
references dealing with the sustainability of the long term 
care. References dealing with the integration of health and 
social care, long term care services and use  of new 
technologies. 

Integrated Care The following descriptors were used to extract the information:  
Integrated/Comprehensive Care, Information and 
Communication Technology / ICT, Chronic disease 
 

Decisions Support System The following descriptors has been used to obtain the 
information used to perform this deliverable: software hospital, 
Decision Support System, Prescription Algorithms, Artificial 
intelligence algorithms health. 

 
Collaborative Environment The following descriptors has been used to obtain the 

information used to perform this deliverable: collaborative, 
environment software hospital, Integrated care collaborative, 
collaborative environments, patient empowerment. 

 
Telemedicine The data extraction has included different levels of search: a 

first approach based on the generic telemedicine services, a 
second phase with a focus on the tele-monitoring existing 
models and services and the third iteration with more specific 
search based on specific diseases (COPD, heart failure, 
diabetes) and on new approaches related to tele-monitoring: 
IoT (Internet of Things), tele-monitoring , consumable pills 
related to vital signs captures, nanotechnologies 

Wearables Data was collected using a systematic evidence-based 
approach from datasheets, technical specifications, and 
descriptions publicly available in the resources used an 
information source. in systematic reviews and meta-analyses. 

Gamification techniques  The data extraction has included three levels of search: 
a first narrow search based on the gamification of 
telemedicine services, a second broader search with a focus 
on the gamification of healthcare services in general, and the 
third iteration including serious games for healthcare purposes 
(health assessment, physical or cognitive maintenance and 
rehabilitation). 

Integration and Standards Data integration frameworks. Semantic integration. 
Middleware 
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3 SOCIAL AND HEALTH CARE CURRENT MODELS AND INNOVATIVE 
PRACTICES 

3.1 Health care models and practices in hospital at home 

3.1.1 Update on the state of the art 
 

3.1.1.1 Background and state of the art highlights 
 
Overview 

Hospital at Home (HAH), seems to be a pioneering healthcare model that allows for acute hospital level care to be 
provided into patientsô homes. Many countries are adopting this type of care in an attempt to reduce the demand for 
acute hospital admission. This intervention is carried out throughout the life span and it has been shown to improve 
patient quality of care and significantly reduce healthcare expenditure. As it will be explained later on, most of its 
advantages come from the fact of treating patients at their preferred environment, where they feel more comfortable 
and safe, involves a greatest avoidance of nosocomial diseases and less disorientation problems on the part of elderly 
people. This is of paramount importance, since it is not to forget that the demographic change in Europe (e.g. 
Covenant for Demographic Change, 2015) [3] and western societies is posing great health and social care challenges 
and financial pressure to State Members provision systems. Mainly due to the ageing population and a decrease in 
the social security and social benefits contributors, it is expected an increase on the intensity, frequency and 
complexity of care demands that will lead to pronounced costs rising and difficulties for Social and Care systemôs 
sustainability. However, from the POLYCARE project standpoint, it is considered that, as Vice President for the Digital 
Agenda (CE) Nellie Kroes stated, ñAgeing is an opportunity and not a burdenò [4] and it represents an unprecedented 
conjunction that can unleash European innovation potential

 
[5], redesigning care and making it more sustainable and 

efficient.  HAH means as well, an opportunity in an ageing society, with a longer life expectancy and its social, health, 
economic, political, etc. aftermaths. 

In this sense, the trend toward Care-at-Home continues to steadily increase, and HAH represents another milestone 
achieved in this process as well as in the integrated care provision. Hospital at Home offers patients the possibility to 
receive acute hospital treatment at home or at alternative housing facilities (such as residences, nursing homesé). 
On top of that, some initial empirical evidence is emerging, reporting successful results and preliminary promising 
findings in this field, such as hospital stays reduction, fewer readmissions, reduced geriatric complications, better 
satisfaction, improved quality of live and treatment cost reduction. 

Brief history of HAH, Concepts and Definition 

Á Origins of HAH 

HAH appeared several decades ago in the USA, in 1945. It was MD Bluestone who started this practice and 
developed it as an hospitalization alternative. From 1950 onwards, European countries, and specially France, 
transferred this practice to its context what gave birth to the first HAH facility in Paris in 1957. It was not before than 
1970 that this practice was legally recognized and in 1991 it was regulated as a full alternative to traditional 
hospitalization. During the 90ôs this practice was further developed and in 2007, a new regulation authorized the 
elderly people housing facilities to implement HAH as well. A new step further in the regulation was taken in 2009 
when HAH reach a status as a complete hospitalization practice, without being a mere alternative to traditional 
treatment (French National Federation of Hospitalization at Home Establishments [6]). 

On the contrary, in the US, where the HAH was originated, it  did not take off further  and it has been during the last 
decade that this practices emerged again, growing rapidly around the country, although with great differences in its 
implementation. (Lazare, J, 2013). 

Á Concept of HAH 
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Hospital in the Home ñprovides acute or subacute treatment in a patientôs residence or a condition that would normally 
requires admission to hospital. It is also known as ñhospital at homeò, ñhome hospitalisationò and ñearly supported 
dischargeòò (Caplan, G. et al, 2012) 

In France, according to the 2 October 1992 decree, the HAH are structures that allow for assuring health and para-
health coordinated and on-going care at patientôs home, for a limited period of time, to be reviewed according to 
patientsô evolution and their health status. 

The literature refers to two modalities of HAH, that are the admission avoidance and early discharge. Admission 
avoidance is considered a service that provides active treatment by care professionals in the patientôs home for a 
condition that otherwise would require acute hospital inpatient care for a limited period of time, on an acute hospital 
ward. Early discharge is a service that provides active treatment by care professionals in the patients home for a 
condition that otherwise would require acute hospital inpatient care, and the patient would not be early discharged 
(Shepperd, S. 2008 y Shepperd, S. 2009) 

Also, it is important to differentiate HAH from Care at Home and Care transitions: HAH involves more complex 
treatments, frequency and intensiveness of care, technicality and multi-disciplinarity. On  the other hand, the 
services providing this kind of treatment have the status of health centres. This involves requirements, all over Europe 
and the U.S, such as: 

Á Legal authorisation to be allowed to deliver HAH 
Á Certification processes to be followed 
Á Subjected to analogue processes and procedures, and exigencies than hospitals 
Á Depending on the country, public, private or public and privates operators can implement this kind of 

care modality 

The HAH patient profile  (e.g. in France, circulaire 20 May, 2000) is that of a person, no matter the age he has, 
presenting acute or chronic conditions, evolutive and/or instable that, in the absence of such a services, will be cared 
for at the hospital or health care facilities. However, depending on the acute status, the patient could require a more 
intensive or extensive care or complicated procedures such as the Intensive Care Units that are provided in hospitals.  

Other factors have also to be considered, for instance, the environmental ones and the conditions of the house, that 
are more social criteria regarding the suitability of the place where the intervention is going to be delivered. Also, 
factors such as patientôs social network of support and the availability of informal carers have also to be taken into 
account. 

HAH service implementation 
 
Regrettably, there are not updated comprehensive empirical reviews of HAH implementation across countries 
available. From the literature, and searching through the Internet, it is possible to infer that there are many HAH 
initiatives worldwide and great practices variations inside the countries. There is one research report by  M-I Farfan 
(2015)  that performs international comparison although it is not clear how the selection of the countries have been 
made, except from two inclusion criteria considered by the study: 1. The country has developed a model of that 
corresponds to the concept of HAH found in the literature and 2. This model has a long history in the country. The 
countries fulfilling these criteria apparently were  France, Spain, Australia, U.S, and the Netherlands (although there is 
no HAH practices as such, this country has a long experience in delivering complex care at home).  
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Table 3 ï Country comparison, in Farfan-Portet, 2015 

 
As an example of a widespread U.S program, the Hospital at Home® initiative by the Jonhs Hopkings Medical 
University sets out the following main steps in HAH : 
 

Á A patient requiring admission for one of the target illnesses is identified in the Emergency Department or 
ambulatory site. Staff assesses if the patient is a good candidate for the program using validated criteria. 

Á If the patient is eligible and consents to participate, the physician evaluates the patient and is then 
transported home, usually by ambulance. 

Á Once home, the patient receives extended nursing care for the initial portion of their admission, and then 
at least daily nursing visits according to clinical need. Nurses are available 24 hours a day/7 days a week 
for any urgent or emergent situation. 

Á The patient is evaluated daily by the physician who completes an assessment and continues to implement 
appropriate diagnostic and therapeutic measures. The physician makes one or more home visits per day 
and is available 24 hours a day/7 days a week for any urgent or emergent situation. 
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Á The clinicians use care pathways, including illness-specific care maps, clinical outcome evaluations, and 
specific discharge criteria. 

Á The patient can receive diagnostic studies such as electrocardiograms, echocardiograms, and x-rays at 
home, as well as treatments, including oxygen therapy, intravenous fluids, intravenous antibiotics, and 
other medicines, respiratory therapy, pharmacy services, and skilled nursing services. 

Á Diagnostic studies and therapeutics that cannot be provided at home, such as computerized tomography, 
magnetic resonance imaging, or endoscopy, are available via brief visits to the acute hospital. 

Á The patient is treated until stable for discharge. When the patient is discharged by the physician, care 
reverts to the patient's primary care physician. 

 
HAH in the U.S is an extremely heterogeneous practice, what has hindered the conduct of  systematic studies at 
country level. Some data are available by states, for instance, in the state of New Mexico, the largest care provider, 
the Presbyterian Health Care carried out an study with  323 HAH patients. Results show that the mean duration of 
patient stay is 3,3 days compared to an inpatient intervention: 4-5 days and 53% were women. Costs were 19% lower 
than  traditional hospitalization. (Cryer, L., 2012). Other study reported reduced costs as well (Kevin, D.F, 2009), from 
5081 dollars per HAH intervention and   7480 at usual inpatient in the hospital. 

As an example in Europe, in France, the HAH develops as follows: 

Á The process starts when the GP or Hospital practitioner refers the patient to HAH, under strict medical 
prescription. It is important to gather beforehand the patientôs (or his familyôs) informed consent. 

Á When there is a service demand, a medical examination takes place as well as a visit from the nursing 
coordinator and the social worker.  

Á A personalized care plan is elaborated in a coordinated way by the health and social HAH team 
Á The environment (patientôs home) is set up with all the technical equipment and requirements, being the 

logistics team in charge of it. 
Á One of the main HAH goals is to achieve integrated, patient centric and on-going care. To this end, care 

needs to be adapted to each patient, being one-time provided, continuous or iterative, if it is needed 
Á The team in charge of HAD is multidisciplinary (doctors from different care levels, nurses, 

physiotherapists,  psychologists, social workers, logistics staff, ergonomists, etc.) and therefore involves a 
number of stakeholders. 

Á It is very important to provide health education to the patient and or his family (or social network) and the 
support of them is crucial, although formal carers can help the patient, if informal support is absent. 

In what respects service entry in France [7], in 2014, the HAH involved 309 facilities in almost every department of the 
country what translates into more than 4,4 million of stays. The HAH costs were around 196ú per day versus 703ú in 
conventional hospitals. Patients mean age was 65. Women accounted for 61,4% of the total patients. Those under 18 
represented the 10%. Only 5% of the GPs referred  patients to such a services (data from 2010). 

Care Transitions  and home care 

Á Care transitions 

It is important to differentiate Hospitalization at Home (HAH) from Hospital to Home programs (H2H). In the last 
decade, H2H programs stated to flourish worldwide (Justine, T. 2012; Bragstad, L.K, 2012) e.g.  having some 
common traits with HAH  

¶ Reduce re-admissions rates, emergencies services use and enhance patients safety 

¶ Acquire self-management skills and promote patient empowerment through health education 

¶ Improve health outcomes and patient quality of life and satisfaction 

¶ Interdisciplinarity Some important projects in the field are the project RED (Re-Engineered 
Discharge) by the Boston University [8], the Care transitions program, by the University of 
Colorado [9], the project BOOST [10] by the Society of Hospital Medicine, etc. In Europe, 
(Paljärvi, 2011) 

 

Á Home Care 
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Regarding Home Care, it is worth highlighting that ñthe scarcity of up-to-date and comparative information on home 
care in Europe is in contrast to the growing size and importance of the sectorò (WHO, 2012, p.1). The EURHOMAP 
study has defined home care as care provided by professional carers within clientsô own homes. Professional care 
that relieves informal caregivers (respite care) has also been taken into account. The notion does not only encompass 
long term care (as the OCDE definition) but also short term care, being the main interventions the prevention, acute 
care, rehabilitation of palliative care (WHO, 2012). Some definitions of Care at Home also comprise H2H services. 

However the main difference between both notions (H2H and Home Care) and Hospital at Home resides in the fact 
that HAH is a care facility itself, characterized by the complexity intensity and frequency of care and the technicality of 
the means. On the other hand, H2H is focused on a series of interventions happening after patient discharge (Cain 
CH et al, 2012) 
 
Effectiveness, safety and other benefits of HAH 
 
HAH ñhas increased in popularity because of concerns about safety, availability and costs of in-hospital care. Although 
hospitalisation is associated with mortality, adverse events and deteriorating cognitive and physical function, one 
cannot assume that a change of location will alter such outcomesò (Caplan G. et al, 2012)  

Most of disease-oriented studies have not yield significant benefits for HAH and many reviews that did not look at 
specific diseases have concluded no benefit, either. They have been criticised for problems with inclusion and 
exclusion criteria and lack of an overall meta-analysis. In this sense, the meta-analytic work of G. Caplan et al.  
conducted on mixed population, shows that this kind of intervention reduces mortality, readmission rates and cost 
compared with in-hospital care, in a statistically and clinically significant way. More concretely, a 24% reduction in 
readmissions and about a 20% reduction in mortality for HAH. These outcomes are considered by the authors as 
generalizable, since the work encompassed 61 RCTs conducted in the five continents. 

Also recently, a scientific report of the Belgian Health Care Knowledge Centre Farfan-Portet, 2015), analyses the 
effectiveness and safety of the HAH through a systematic review on 63 randomized controlled trials and systematic 
reviews (17 studies after the inclusion criteria). The conditions included  in the study were cystic fibrosis, COPD, deep 
vein thrombosis, kidney failure, stroke, pulmonary embolism, cancer, cardiac pathologies and mixed population. 
Measured outcomes, comparing HAH interventions and traditional inpatient hospitalizations suggests that HAH 
involved shorter lengths of stay, there were no differences regarding mortality figures and quality of life (except for 
home haemodialysis), and patients satisfaction was higher. On the contrary, there was no firm evidence that HAH has 
positive effects on readmission, as expected. It is worth highlighting that this report states that the majority of the 
references (more than 900) were not RCT or SR and therefore were not considered in the analysis, what suggests a 
high prevalence of uncontrolled studies in the field of HAH. Also, a great heterogeneity in how HAH is conceived, 
implemented, measured, and regulated is very frequently reported by the authors. 

In what concerns the debate of costs and the benefits of HAH in terms of admissions reduction, JM. Jacobs and their 
colleagues studied a natural experiment (JM. Jacobs, et al 2007) that arose after spending cuts and closure of a HAH 
program in Jerusalem. The hospital utilization in the year following this closure cost 6.2 million US dollars more than 
what was predicted whereas the savings were of 1.3 million US dollars. The ratio of direct increased costs to savings 
was 5:1 thus confirming the hypothesis that the suppression of the HAH program resulted in increased hospitalization 
rates as well as higher costs. 
 

3.1.1.2 Current trends and mainstream models 

HAH as a viable and promising care alternative for the future. 
 
Healthcare is nowadays changing, moving from cure paradigms to prevention and patient proactivity and self-
management, and is also shifting from institutions (the hospitals have been for decades the epicentre of the 
healthcare industry) to community care. Undoubtedly, this confers to HAH a great impetus to be further developed and 
an opportunity to provide better quality of care and improve patients and their families/caregivers satisfaction. In the 
case of elder patients, getting admitted to the hospital can cause delirium, confusion and a decreased functionality 
(ageing). Also, Hospital at Home represents an opportunity to professionals, to augment their communication and 
interaction with patients and realize the limitations they have when they are at hospital, their needs when they are 
transitioned back home. 
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However, this experience can be considered in some cases as intrusive for the patient. Although HAH only takes 
place after the patientôs consent, the fact of being cared for by a number of professionals and the logistics involved 
can be experimented as an intrusion. In such cases, the role of the social network of support is essential 

In France, the sector has been described as a promising care modality, even it is foreseen a duplication of the activity 
for 2018, compared to 2011. On the other hand, yet, there are 4 activities that are not developed enough: Complicated 
obstetrics, cancer in paediatrics, chemotherapy and birth malformations. 

The Interlinks project [11]  has conducted a DAFO on HAH, that gives some inputs about the promising 
implementation of the intervention as well as the challenges it has to cope in the short and mid term 

Strengths: 

¶ One single organisation sets up and delivers all complex services that are needed for a specific 
population at home; 

¶ Hospital substitution (avoiding/delaying hospital admission and earlier/safer home discharge); 

¶ Comprehensive care plan; 

¶ Care continuity (through integration within team and coordination with other care providers); 

¶ Quality:  through HAH accreditation process;  

¶ Lower costs; 

¶ Positive impact on patient and family satisfaction. 

Weaknesses 

Á Not known well enough (by older persons and family). 
Á Not used enough by GPs as they feel they are not well trained to follow HAH patients even when 

supported by the HAHOP team. 
Á Biased payment and organisational incentives acting as barriers for self-employed specialists and for GPs 

as they are not adequately compensated for their contacts with HAH staff. 
Á Hospital biased funding principles leading them to deliver similar services in day care ward instead of 

using HAH. 
Á The HAHOP team must technically and psychologically be strong enough to intervene alone in the userôs 

home. As their intervention has a positive impact on patientsô well-being and quality of life, the care team 
would benefit from psychological support. 

Á Difficulties controlling the appropriate classification of the patient: risk of applying codes of a higher value 
which increases HAH spending. 

Opportunities  

Á As the main barriers to open HAH structures have been overcome, all types of providers (public and 
private) are more eager to participate. 

Á Changes in the tariff scheme could over-ride the payment bias. 

 Threats 

Á Without a continuous HAH team training process in order to integrate technical innovations, cost savings 
may be achieved at the expense of deteriorating care quality. 

Á The trend for acute (also for rehabilitation) hospitals to use ñearly dischargeò as a cost containment 
measure means that HAH is overcrowded with highly complex cases, thus with less opportunity to provide 
services to outpatients, leading the latter to be more frequently hospitalised, so creating a ñvicious circleò. 

Á As informal carers age whilst the cared-for persons have more needs, the former may be unable to 
sustainably provide their necessary work as co-carers. Thus a specific support policy for informal carers 
will be needed. 

Another interesting impact of HAH to be taken as a promising care alternative for the future is the increase in the 
efficiency due to a reduction in the use of emergencies services. Even, it is possible to establish direct pathways from 
the emergences to home hospitalization.  
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A comparative prospective study was carried out in order to put into contrast  technical quality, patient health 
outcomes and satisfaction when the patient is home hospitalized directly from the emergencies department and when 
the patient follows standard hospitalization  (Jimenez, S et al, 2011). Length stays were significantly shorter whilst 
demographic characteristics, technical quality and perceived quality did not yield differences. 

Another future opportunity is to provide HAH developing comprehensive assessment based services. (MA. MAS, 
2014) It is suggested that the development of comprehensive geriatric assessment based hospital-at-home care by 
teams led by geriatricians is an opportunity to develop alternatives to conventional hospitalization interventions 
tailored to older patients. 

RDI project results transferrable to the HAH services. Technologies and innovation 
 
Dedicated RDI projects on technologies for improving Hospital at Home Care are scarce. However, there are a 
number of Integrated Care, telemedicine and tele-monitoring projects whose results could be transferred to HAH 
settings (AAL, monitoring tools, integrated care frameworks, encouraging self-management of health and disease, 
etc.) and whose achievements are reported in other sections in this document, as part of the POLYCARE  state of the 
art review.  

However, some of this initiatives whose core concepts are close to the HAH context are collated in the table below, 
and relied on efficacy and effectiveness of integrated care technologies for complex health conditions, long term care 
and  chronic conditions, hospital admissions prevention or avoidance, integrated care systems in HAH, pervasive 
technologies for shifting care from institutions to home/community environments, rehabilitation technologies  after  
patient discharge, etc. 

Project Main Topic Innovative technologies 

BEYOND SILOS (2014) 
Learning from integrated 
eCare practice and 
promoting deployment in 
European regions  

 

Technology 
enhanced 
integrated care 
pilots 

Beyond Silos consists of 7 pilots 
in different EU regions to 
implement integrated social and 
health care services. Up to 
10,000 people are expected to 
benefit from improved integrated 
services. The services are being 
piloted and evaluated for a period 
of two years. A key role in the 
services is played by different 
ICT tools (from home health 
monitoring to shared data 
records) that are being utilised to 
enable better cooperation. 

CAREWELL (2014) - Multi-
level integration for 
patients with complex 
needs 
 

Complex health 
needs, high risk 
of hospitalization 
or care home 
admission 

Providing support to older people 
who have complex health needs, 
are at high risk of hospital or care 
home admission and require a 
range of high-level interventions 
due to their frailty and multiple 
chronic diseases. This is 
achieved through ICT enabled 
health and social care services 
coordination, monitoring, patients 
self-management, and informal 
care givers' involvement. The ICT 
platforms and communication 
channels avoid duplication of 
effort when dealing with patients' 
diagnostic, therapeutic, 
rehabilitation, or monitoring and 
support needs. Additionally, ICT-
based platforms can improve 

http://cordis.europa.eu/project/rcn/191775_en.html
http://cordis.europa.eu/project/rcn/191775_en.html
http://cordis.europa.eu/project/rcn/191775_en.html
http://cordis.europa.eu/project/rcn/191775_en.html
http://cordis.europa.eu/project/rcn/191792_en.html
http://cordis.europa.eu/project/rcn/191792_en.html
http://cordis.europa.eu/project/rcn/191792_en.html
http://cordis.europa.eu/project/rcn/191792_en.html
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treatment compliance, enhance 
self-care and self-management, 
and increase patient and carer 
awareness of their health status. 

INTERLINKS - A Europe-
wide resource that aims to 
improve long-term care for 
older people 

 

Long term care 
framework 

It has been developed a 
Framework for Long-term Care to 
identify gaps in long-term care, 
and to highlight solutions that will 
help planners and care providers 
to assess and improve their 
services. Older people and their 
informal carers are at the centre 
of the Framework. 

NEXES (2008) -
  Supporting Healthier and 
Independent Living for 
Chronic Patients and 
Elderly 

 

Efficiencies at 
system level 
regarding chronic 
conditions care. 

Explores 
Integrated Care 
Services 
comprising HAH 

The main objective of the project 
was to identify strategies for 
extensive deployment and 
adoption of Integrated Care 
Services  supported by 
Information and Communication 
Technologies (ICS-ICT). The 
core hypothesis was that 
implementation of ICS-ICT for 
chronic patients generates 
efficiencies at system level 
ensuring sustainability of the 
services and these results foster 
reshaping of European Health 
Care Systems to face the 
challenge of chronic conditions. 

The four integrated care services 
explored were: 

¶ Wellness and training  

¶ Enhanced care for frail 
patients  

¶ Home hospitalization and 
early discharge  

¶ Remote support to 
primary care for 
diagnosis and therapy 

REWIRE (2011)-
  Rehabilitative Wayout In 
Responsive home 
Environments 

Home based 
rehabilitation  for 
patients 
discharged from 
hospital 

The project pursues to create 
a Personalized Health 
System that can be deployed 
massively at the patientsô homes, 
enable home-based effective 
rehabilitation to improve 
disabilities and functions. 
REWIRE is aimed at patients, 
discharged from hospital, who 
need to continue rehabilitation. 
The idea is to provide them the 
possibility of continuing the 
rehabilitation at home under 
remote monitoring by the 
hospital. 

SHELTER (2009) Services 
and Health for Elderly in 

MDS as 
comprehensive 

The Minimum Data Set (MDS) is 
a comprehensive assessment 

http://cordis.europa.eu/project/rcn/191848_en.html
http://cordis.europa.eu/project/rcn/191848_en.html
http://cordis.europa.eu/project/rcn/191848_en.html
http://cordis.europa.eu/project/rcn/191848_en.html
http://cordis.europa.eu/project/rcn/100746_en.html
http://cordis.europa.eu/project/rcn/100746_en.html
http://cordis.europa.eu/project/rcn/100746_en.html
http://cordis.europa.eu/project/rcn/90714_en.html
http://cordis.europa.eu/project/rcn/90714_en.html
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Long TERm care 

 

assessment 
instrument 

instrument, which contains a 
standardized set of essential 
clinical and functional status 
measures and allows evaluation 
of patientôs characteristics, 
measures of quality of care and 
patients outcomes. This 
instrument provides the 
informational basis for a system 
of outcome management and 
quality assurance for elders 
receiving long-term care. The 
MDS is a powerful tool that can 
serve to assess outcomes, to 
measure quality of care and to 
compare provision of care, health 
care organization and systems 
across countries 

UBIHEALTH 

(2012) Exchange of 

Excellence in Ubiquitous 

Computing Technologies 

to Address Healthcare 

Challenges 

 

Pervasive Health 
care for  shifting 
from hospitalized 
care to home 
care 

One of the main focus of this 
project is to shift from 
hospitalized healthcare to home 
care by the general public. This 
will be enabled by collaboration 
of European and developing 
countries researchers through 
reciprocal exchange 
secondments in advancing the 
research area of Pervasive 
Healthcare 

WELCOME (2013) 

WELCOME - Wearable 

Sensing and Smart Cloud 

Computing for Integrated 

Care to COPD Patients 

with Co-morbidities 

 

Technology 

solution for 

integrated care of 

COPD 

By 2030 COPD will be the 4th 

largest cause of global mortality 

(World Health Organisation, 

2007). Many patients diagnosed 

with COPD may also suffer from 

closely-related chronic diseases 

including heart failure, diabetes 

and depression.  

The project seeks to create a 

technology solution enabling 

step-change in the integrated 

care of, and self-management by, 

patients suffering from Chronic 

Obstructive Pulmonary Disease 

(COPD) and associated chronic 

conditions (comorbidities) 

including Congestive Heart 

Failure (CHF), Diabetes and 

Anxiety and Depression. 

  

 
 

Table 4 ï Innovative results from, European Projects transferable to HAH 

 

http://cordis.europa.eu/project/rcn/90714_en.html
http://cordis.europa.eu/project/rcn/106945_en.html
http://cordis.europa.eu/project/rcn/106945_en.html
http://cordis.europa.eu/project/rcn/106945_en.html
http://cordis.europa.eu/project/rcn/106945_en.html
http://cordis.europa.eu/project/rcn/106945_en.html
http://cordis.europa.eu/project/rcn/111360_en.html
http://cordis.europa.eu/project/rcn/111360_en.html
http://cordis.europa.eu/project/rcn/111360_en.html
http://cordis.europa.eu/project/rcn/111360_en.html
http://cordis.europa.eu/project/rcn/111360_en.html
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3.1.2 Baseline practices and existing knowledge in the consortium 
 
ECHOSANTE 

 
The ECHOSANTE HAH services started in 2007 and were built upon a collaborative hospital-city network. The 
coordination amongst the different stakeholders is evolving since then towards an integrated care, progressively being 
developed in the catchment area. Intrinsically, the HAH practice involves comprehensive and coordinated care, 
gathering together social and health professionals coming from different public and private organizations and 
structures in the territory. The multidisciplinary team is composed of   liberal doctors, nurses, formal and non-formal 
caregivers, pharmacists, psychologists, geriatrists, physiotherapists,  medical equipment providers, ergo-therapists, 
palliative care providers, social services, catering providers, domiciliary carers, etc. All these professional profiles are 
deeply involved and coordinated in the HAH care pathway according to the organizationôs missions. Namely, these 
are: to avoid or reduce admissions and hospitalization stays, assuring quality of care in an equivalent manner as in 
traditional hospitals; allowing patients to stay at their preferred or usual environments (at home or in other social or 
health housing alternatives), fostering independent living, provide psychological support and health education and 
accompanying near end of life patients with specific care and support.  
 
Nowadays there are three types of care modalities at ECHOSANTE: 
 

Á One-time care, aimed at patients that need complex and high technique healthcare, presenting a 
stabilized disease and for a limited period of time. 
 

Á On-going treatment during a non-limited period of time that require complex healthcare for 
maintaining patientôs functionality all along the evolution of the disease. 

 
Á Re-adaptation and transitional care (H2H) for a limited period of time following the discharge process, 

addressed to people after going through acute phases of neurology, cardiology and orthopaedic   
conditions. The derivation process starts with the GP (at the patientôs home or in social or at medicalized 
housing facilities) or the hospital practitioner prescription. The GP (médicin traitant) is the pivotal element 
of all the process. The interdisciplinary team assesses each patient and proposes an Individualized 
Intervention Plan, appointing a coordinating doctor.  

 
All the HAH care provision along the care pathway is subjected (as every health care service legally established in the 
country) to a thorough quality of care assessment, supervised and controlled by the High Health Authority, aiming to 
trace back a wide set of indicators from a number of aspects ranging from the management of the organization to 
specific care related outputs and variables. Every HAH service, measures and monitors the quality of care provision  
by specifically trained staff, according to the guidelines of the High Health Authority. 
 
In what respects to Telemedicine and Connected Health facilities, thanks to the RESATER project (INTERREG IVB), 
there are several telemedicine solutions fully operational in elderly residence facilities (EHPAD) regarding the 
Dermatology, Pain, Geriatrics and Psychogeriatric domains. On the other hand, it has been initiated a tele monitoring 
pilot in the framework of the e-RESATER project (INTERREG IVB) to provide care at distance in the HAH that is 
provided at patientôs home.  Also, an integrated Social and Health Care Record System has been implemented to 
gather all the patientsô data and to enable stakeholders coordination, but yet it is outstanding the data transmission 
between this network and the hospital, since the EHR is into a development phase. 
 
SALUD 
 
In Spain, Many of the regional healthcare services have HAH units in their organization. The first unit in Spain dates 
back from 1990. Yet, the degree of development and implementation is heterogeneous, depending very much of the 
organization that promotes the service. Aragon units started in 2015, that provides services regarding a set of 
pathologies included in the initial portfolio, comprising: 
 

Á Acute pathologies: Urinary tract infection, pneumonia, cellulite, bacterial endocarditis, abdominal 

abscesses, thromboembolic disease, bacteraemia. 

 

Á Chronic pathologies: COPD, asthma, health failure diabetes, cirrhosis, anaemia, mild infections due to 

HIV. 
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Á Other pathologies: Acute complications of surgery (infection of wounds, wound dehiscence), intra-

abdominal abscesses, cholecystitis, bile duct infections, diverticulitis and diabetic foot. 

 
UNIVERSITY HOSPITAL OF BONN 
 
HAH in particular has not been established in Germany so far, and in the area of Bonn there are no units devoted 
to this care modality. However, POLYCARE pilot activity is aimed at demonstrating the general functionality and the 
integration of the developed solutions into the German health care system, allowing the interaction with all the social 
and health stakeholders, in a view to create a first pilot  approach towards the development of an HAH structure. 

3.1.3 Progress envisioned by POLYCARE 
 

3.1.3.1 Innovation and progress over the state of the art 

 
From the point of view of the state of the art practices in the field of HAH, POLYCARE targets at developing and 
testing across three different sites (Spain, Germany and France) a common integrated care model (adapted and 
localized to the three trial sitesô specificities), enhanced by ICTs that will allow to improve already existing HAH 
services in the consortium (ECHOSANTE) and to set up and further develop such services in other organizations 
(SALUD, UNIVERSITY HOSPITAL OF BONN).  
 
For the first time in EU funded projects [12], a combined innovative technology based/integrated care concept is 
specifically designed and tailor-made to HAH, which is a promising sector in terms of hospital admissions avoidance, 
better quality of care, personalization of treatments, decrease of nosocomial diseases, improved health outcomes and 
patientôs quality of life, revenues and employment generation, cost savings for the Health and Social Care systems 
etc. On the other hand, the expected impact of the innovative approach of POLYCARE is deemed to be high (as it is 
referred in section 2.1. of the project), and consistently aligned with the current practice evolution expectations, mainly 
focused on reducing the number of stays, reduction of unnecessary interventions and professionalsô displacements, 
improved diagnosis, treatment and follow-up, increased catchment areas, etc.  
 
In this sense, ICTS are recognized by practitioners and researchers as essential since could bring significant 
contributions to all these aims, particularly regarding three  challenges that are of paramount importance in the three  
trial sites (as well as in Europe overall): an increasingly elderly population and over-ageing, the rising  prevalence of 
chronic diseases, and  equity  in the  healthcare provision (promote accessible treatments for all the population 
including remote and  rural environments).   
 
Some initial programmes have been carried out in the field of telemedicine, tele-monitoring, as isolated attempts with 
reduced impact in its implementations. 
 
It is also worthy to note that there is an outstanding progress over the state of the art in the technology solution 
proposed by POLYCARE: 
 

Á The use of wearables will make less obtrusive the vital signs  capturing and will result in an increase in 

user acceptance, usability and satisfaction. 

 

Á The use of a Decision Support System, through sophisticated processing algorithms modelling users 

health evolution trends, will allow professionals to anticipate risks and improve clinical intervention. 

 
Á The collaborative environment is considered by consortium clinical partners as a key for promoting a truly  

Á horizontal integrated care systematizing and organizing professionals communication. 

 

Á The gamification technologies are also a must for POLYCARE, since they can promote  a better 

adherence to treatment (e.g. medication intake warnings and alerts) and an easy  use of the solution. 

3.1.3.2 Quality of care enhancement 

 
The three cornerstones for quality of care enhancement in POLYCARE clinical settings are: 
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Á Reduced admissions and spent days in care institutions as a result of improvements in the quality of life 

and end users satisfaction. In this respect, some initial evidences are reported in the scientific literature for 

the HAH care modality. It is expected that POLYCARE will  contribute to the existing knowledge corpus  

on the field, demonstrating a significant increase  in the users satisfaction and quality of life. 

 

Á Strengthened evidence on health outcomes, quality of life and care efficiency gains resulting from the 

incorporation of ICTs in the care process for an integrated care.  

 

Á Improved cooperation and secure information exchange. The HAH is a process that involves 

concerted and joined up efforts on the part of a number of stakeholders. Tools as the POLYCARE 

collaborative environment are of outmost efficacy in ameliorating communication and collaboration 

amongst the social and health care players, as well as in getting all the clinical POLYCARE partners to set 

up a real integrated care intervention process.  

 

Quality assurance and security should be a key point in an HAH initiative. POLYCARE consortium has significant 
knowledge in the field through ECHOSANTE partner.  The French High Health Authority has designed a certification 
process for all the Healthcare services registered according to the national legal framework that relates to all the 
descriptors and criteria to be measured in order to provide independent and objective information and follow up of the 
quality in the services delivered. Regarding the HAH, it has to fulfil Priority Required Practices (PEP Criteria) such as: 
(1f) Policy and organization of professional practices assessment, (6g) Equipment and management of products at 
patientôs home, (8a) Care security and quality improvement programme, (8f) non-desired events management, (8g) 
infectious risks control, (9a) Complaints and claiming  management system, (12a)  Pain care, (13a) Near end of life 
patientsô rights and care, (14a) Patientsô records management, (14b) Patient access to the care process, (18a) 
Coordination and on-going patientsô care, (20a) Management of patientôs medication treatment, (20a bis) Patientôs 
medication treatment. The quality of care of ECHOSANTEô services is measured and monitored by specifically trained 
staff, according to the guidelines of the High Health Authority. The experience and knowledge of this consortium 
partner can be transferred to other partners in order to contribute to achieve POLYCARE goals.  
 
POLYCARE should also target at increasing efficiency regarding the existing strengths and opportunities of current 
HAH, and to ameliorate its weakness and threats: on the one hand, as already mentioned such a system has the 
ability to improve  the coordination among the professionals and the stakeholders around the individual needs 
planning, and here ICTs contribution is indispensable to boost care pathways and workflows performance. Also, as 
the literature shows, patients receives well these services and their implication is greater than in ordinary hospital 
interventions, presenting high levels of satisfaction. These outcomes could be even more increased with Health 
Education, addressed not only to patients but also to their families, leading to  more proactivity on the care and 
adherence to treatment. Finally, it is not to forget that a wide field is opened for Geriatrics intervention in HAD due to 
the larger proportion of elderly patients and there is also the possibility of implementing HAH in elderly people 
residence facilities or in social health residence facilities, as it happens in the case of France. Therefore, POLYCARE 
has a vast market niche nowadays with promising future lines of work.  
 
On the other hand; respect to the weakness and threats, the system can provide further evidences of the 
effectiveness of HAH leading to widespread this care modality and increase its take up. One field that would greatly 
benefit from it is the emergencies, since the transfer of patients from emergencies would help to lessen the 
overcharge in these departments.  
 
The project can help as well to diminish heterogeneity inter-country and intra-country practices by developing a 
comprehensive model bringing together the cooperation of several countries, that can mean one step further in the 
agreement of service definitions; inclusion and exclusion criteria, create a referent protocol, exchange knowledge in 
financing models, etc. 

3.1.3.3 Sustainability and market prospects 
 
As stated below POLYCARE innovative solution is the only EU system fully designed to respond to HAH needs and 
challenges, integrating a number of state of art technologies and technologies that progress over the state of the art, 
that fits all the care pathway. Countries such as the US, Canada and Australia are experiencing a rapid growth in HAH 
services. In France, it is foreseen to double the activity of the HAH in 2018 and  nowadays all the national territory is 
nearly fully covered by this services. Other countries such as Spain, Germany, UK, etc. are starting to set it up or 
widen its implementation, therefore the market perspectives are, from the departure, promising.   
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In this sense, project deliverables 8.6, 9.2 and 9.6 are crucial to pave the way for a successfully exploitation of the 
system and market uptake. From the standpoint of the commercialization of the solution some challenging aspects 
are: 
 

¶ The solution has to enable adaptation to the different national social and healthcare systems exigencies, 

but it must be transferable enough to allow a certain harmonization in the processes and procedures 

across EU countries and other markets. 

 

¶ The system has to be conceived in a scalable manner and according to modular composition to allow 

economies at scale.  

 

¶ It should enable    integrated care further implementation, also being interoperable with legacy 

technologies in the organizations. 

 

¶ Interoperability and standards adoption is also of great importance, to support the widespread adoption 

of the technology. 

3.2 Social and Social-Health care models and practices  

3.2.1 Update on the state of the art 

 
The healthcare system and the social system constitute a substantial part of the model of protection and guarantees 

of the Welfare State.  Relations between health and social services present a new situation in the 21st century, as 

many changes occur in these systems (in components such as governance, management, public-private mixed 
experiences, pilot programs...) which, according to some experts, have positioned the healthcare sector at the 
vanguard in many countries such as Spain. Advances are especially taking place in aspects related to efficiency, "é 
as social services sector has still got a long way to go... Although both systems evolved at different paces and 
developed from dissimilar origins bearing unequal trajectories, they have done so in a convergent direction. 

In this context, the adoption of models of healthcare and social-health care coordination represents a double 
opportunity: on one hand, the optimization of public and private resources destined to the care of people with chronic 
diseases or in situation of dependence and, on the other hand, the advance in a more effective response, with its 
focus on people and their needs, and based on the generation of a new culture of continuity in care. 

Before going into detail, we describe below the main concepts on which this chapter is based. 

The social-health care concentrates elements such as health assistance, social services and education of groups in 
situations of dependency (elderly, chronically ill and people with some degree of physical, mental or sensory 
disabilities). They address to increase user autonomy, to lessen or improve their limitations and to facilitate their social 
reintegration. 

Dependency . State in which a person, for reasons linked to the lack or loss of physical, psychological or intellectual 

autonomy, needs assistance or important support to perform common acts of ordinary life (definition of the European 
Council). 

Traditionally, the assessment of the need for long-term care of an individual is based on a measurement of 
dependence. One of the most common categorizations of dependency is the degree of difficulty to perform the basic 
activities of everyday life (BAEL) and instrumental activities of daily living (IADL). The BAEL are a set of activities of 
personal care such as showering or bathing, dressing and undressing, eating, getting up from the bed and lying down 
- while the IADL are related to household chores like shopping, cooking, washing dishes, washing clothes, cleaning 
the home or managing their own money-. The degree of difficulty experienced by the person to perform BAEL and 
IADL denotes their level of dependency. 

Long-term care (LTC).  This concept includes a range of activities undertaken by informal caregivers (family, friends, 

or neighbors), professionals (health care, social or other), or both, for a person who is not fully capable of taking care 
of himself or herself to retain the best quality of life possible, according to their individual preferences, with the 
greatest possible degree of independence, autonomy, participation, personal fulfillment and human dignity , according 
to the World Health Organization (WHO). 
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The need for long-term care is prevalent among the elderly, since they suffer a higher risk of health problems or 
illnesses of chronic nature or long evolution, which cause physical or mental disability. In this group of people, 
home hospitalization -as the set of treatments and health care provided in the domicile of the person,  and with the 
equivalent complexity, intensity and duration that the same patient would receive in a conventional Hospital- emerges 
as an opportunity to improve the quality of life of these chronic patients and reduce the costs generated by the 
attendance of their health requirements. 

But this situation is not consistent around the world. According to a study by the International Labour Organization 
more than half of the population of the planet of age 65 or older, are outside any LTC system, and 80% endures 
deficits in social protection. The situation is particularly serious in absolute numbers in Asia and the Pacific.  

Amid the reasons for this is the lack of professionals in the sector, as well as the deficit legal coverage of the LTC in 

these countries. Only 5.6% of the world's population lives in countries that provide universal coverage of long-term 
care. The study reckons the need for the Governments of all countries to give maximum priority to the LTC, ensuring 
universal protection with the Recommendation Nº 202 of the ILO, publicly funding the system and increasing the 
specialized personnel to provide quality services to those who need them. Thus, any innovative system that allows to 
optimize the human and economic resources can bolster the reduction of the imbalance between the regions of the 
planet concerning the LTC. 

In the EU, according to Commission sources, expenditure on long-term care represents a growing percentage of 
public health spending. In countries such as Denmark, the Netherlands, Sweden, Finland and United Kingdom, the 
percentage exceeds one third of total healthcare spending. Although the situation of dependency affects other social 
collectives as well, public policies have focused more on the elderly, because of their increasing volume and the 
change in social structure of the caregiver population. 

There are some initiatives, both public and private, showing the great potential of a joint action between the sanitary 
and the public sector, and the possibilities it can provide to the system and the recipients of their actions. Innovation 
tends to be a basic element in these initiatives. 

The CORDIS database has been consulted to select those projects which can be good examples of socio-sanitary 
care, coordination between actors and use of innovative tools and methods: 

Title / URL Brief description Funding 

Supporting Families -
Understanding and 
Supporting Families with 
Complex Need 

This proposal seeks to exploit existing and 
potential links between de disciplines and 
knowledge streams, both nationally and 
internationally, to enhance understandings 
of family-focused approaches across 
domains of social care, education, and 
health. It will explore theoretical 
frameworks, models and approaches 
dominant in private practice settings, and 
their impact in responding to specific 
needs of families in each partner 
country. It will also explore the challenges, 
tensions and contradictions in 
implementing family-focused policies and 
practices, and the implications for 
professional knowledge and frameworks, 
and associated training. 

FP7-PEOPLE 

RightTimePlaceCare -
Improving health services 
for European citizens with 
dementia: Development 
of best practice strategies 
for the transition from 
ambulatory to institutional 
long term care facilities 

Given the increasing number of 
patients/consumers with dementia, 
political action is urgently required to 
prepare the health care services 
throughout Europe to deliver cost effective 
high quality long term care to people 
concerned. Currently there is a lack of 
clinical research data of 
patients/consumers and informal 

FP7-Health 

http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F97112_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F97112_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F97112_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F94036_en.html
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caregivers to develop best practice 
strategies for long term care. 
RightTimePlaceCare intends to deliver 
best practice strategies for need-tailored 
dementia care throughout the dementia 
care sectors and aims to preserve best 
available health outcomes for both 
patients/consumers with dementia and 
their informal caregivers at affordable cost-
benefit ratios. 

Euprimecare - Quality 
and costs of primary care 
in Europe 

The overall objective of this project is to 
use research methods to describe different 
primary care models in Europe, assess 
their quality in different dimensions ï 
particularly access, equity and satisfaction 
- and determine their cost. We will analyze 
variations of both quality and cost as they 
apply to specific organizational models in 
Europe, and will study the possible trade-
offs between quality and costs in each 
model. Key research challenges will be the 
following: (i) to apply an innovative 
approach to identify and describe 
European primary care models, (ii) to 
develop and pilot a methodology to study 
relevant healthcare costs at macro and 
micro-level, and (iii) to combine surveys 
addressing perceptions of public and 
health professionals along with a review of 
clinical data to assess quality. The results 
of the project will develop, test and apply a 
valid framework for trans-national 
comparisons of quality  

FP7-Health 

iCareNet - Intelligent 
Context-Aware Systems 
for Healthcare, Wellness, 
and Assisted Living 

Context awareness has the potential to 
revolutionize the way people interact with 
information technology. Whereas 
conventional computers merely interpret 
explicit user input, context-aware systems 
analyze and automatically respond upon 
users' behaviour and situation he / she is 
in. This enables electronic systems to 
assist users in situations in which the use 
of conventional computers and mobile 
devices is out of question. To particularly 
relevant field are healthcare, wellness, 
and assisted living (HWA) applications, 
which is at the focus of the proposed 
network. 

FP7-PEOPLE 

EFORTT - Ethical 
Frameworks for Telecare 
Technologies For Older 
People at Home 

This research is concerned with the 
normative implications of the introduction 
of remote care technologies for frail older 
people, for different stakeholders, and for 
gender divisions in particular. The project 
addresses an ethical and democratic 
deficit in this area which has arisen due to 
a proliferation in EU research and 
development of advanced care 
technologies yet one which has not been 

FP7-SIS 

http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F92823_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F92823_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F92823_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F96994_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F96994_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F96994_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F96994_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F87597_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F87597_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F87597_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F87597_en.html
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accompanied by sufficient consideration of 
their sociality and normativities. The 
research will deepen the understanding of 
ethical issues raised by the development 
of new technologies of remote care worn, 
installed or embedded in the homes of 
older citizens.  

ALFRED - ALFRED - 
Personal Interactive 
Assistant for Independent 
Living and Active Ageing 

The ALFRED proposal will contribute to 
this goal by providing a personal and 
interactive assistant for elderly 
people. ALFRED will foster independent 
living and active ageing, integrating 
interactive services for elderly people and 
for care-takers. It will prevail age-related 
physical and cognitive impairments 
through the effective use of ICT and the 
better coordination of care processes. In 
order to achieve those objectives, the 
project will create a virtual, interactive 
assistant for elderly people. This assistant 
will be realized as a mobile device running 
on day-to-day Android smartphones 
allowing a wide impact of the project 
results. 

FP7-ICT 

SELFIE - Sustainable 

intEgrated care modeLs 
for multi-morbidity: 
delivery, FInancing and 
performancE 

SELFIE aims to improve patient-centred 
care for patients with multi-morbidity by 
proposing evidence-based, economically 
sustainable integrated chronic care (ICC) 
models that stimulate cooperation across 
health and social care sectors and are 
supported by appropriate 
financing/payment schemes. SELFIE 
specifically focuses on multi-morbidity, on 
generating empirical evidence of the 
impact of ICC and on financing/payment 
schemes. It is methodologically innovative 
by applying Multi-Criteria Decision 
Analysis. Patients, informal and 
professional caregivers, payer and policy 
makers are involved right from the 
beginning to ensure that SELFIE 
addresses the right questions and pave 
the pathway for implementation. 

H2020-EU.3.1 

http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F110629_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F110629_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F110629_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F110629_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F193281_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F193281_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F193281_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F193281_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F193281_en.html
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Table 5 ï Outstanding European projects in the social domain 

 

3.2.1.1 Background and state of the art highlights 

 
It will be focused on the public social-health and healthcare systems in the European Union. These systems were 

developed as an answer to pressing needs that go beyond the individual and family aspects, due to the changes that 

the societies of European countries have undergone. As already noted above, the main aspects of this social 

transformation are the aging of the population, the increase of population over 80 years old, the intensification of the 

sources that can cause dependency such as accidents and diseases, the incorporation of women to the workforce 

and the tendency towards less numerous families. 

  
According to Vicente Marbán Gallego, long term care models share certain characteristics. The most relevant ones 

are that they do not replace the family and prioritize home care. They have got a regulated system, depend of public 

funding and users participate in the financing of the system. The provision is mixed (involving both private and public 

services) and the coordination of health and social services is a key element. For this reason, when competencies are 

divided between ministries (healing by one hand, and Social Affairs on the other) and the responsibilities fall on local 
authorities, notable differences in budgets and quality appear. 

  

Normally, central Governments coordinate and regulate the system to guarantee minimum services. Regional and 

local administrations are the operational structure of the system, planning supply and evaluating dependence. They 

also manage the services rendered by themselves and/or assign some aspects of these to the private sector 

(companies or non-profit associations). 

 

 

PICASO - A Personalised 

Integrated Care Approach 
for Service Organisations 
and Care Models for 
Patients with Multi-
Morbidity and Chronic 
Conditions 

The vision of the Picasso project is that it 
will become a Europe-wide Continuum of 
Care service platform that: 
will improve cooperation and exchange of 
knowledge between professional 
caregivers in health, rehabilitation and 
social care domains and actively include 
patients and their relatives in the 
integrated care settings thus supporting 
patient empowerment and self-care; will 
bring about improvements in health 
outcomes, daily activities, and quality of 
life of older persons with multi-co-
morbidities by personalizing care 
management programs to specific 
characteristics of the patients' profiles and 
support adherence to care plans at the 
point of need; will reinforced medical 
knowledge and create new care models 
for management and treatment of patients 
with multi-morbidity conditions; will allow 
more cost-effective care management 
through increased skills and collaboration 
of care professionals and more automated 
and efficient workflows, which eventually 
will lead to better health outcome and to 
reduction in hospitals admissions, and 
thus contributing significantly to the 
sustainability of health and social care 
systems in Europe. 

H2020-EU.3.1 

http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F199889_en.html
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http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F199889_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F199889_en.html
http://www.microsofttranslator.com/bv.aspx?from=es&to=en&a=http%3A%2F%2Fcordis.europa.eu%2Fproject%2Frcn%2F199889_en.html
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D2.1 Update on the State of the Art  
 

  Page 40 of 136 
   

This project has received funding from the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ  
2020 research and innovation programme under grant agreement No 690367 

3.2.1.2 Current trends and mainstream models 

 

In recent years, there has been a wide-ranging debate in Europe about the healthcare system and its adaptation to 

new social needs, trying to determine the sort of institutional reform that could ensure a viable system to provide a 

quality personal healthcare. According to studies done by the European Observatory of the European Commission on 
"Health Care Systems in transition", there are three criteria that have to be taken into account: access for all, quality of 

care and health and social care systems financial viability. 
  

Depending on the model of LTC, the level of participation of the local administration in the Organization and 

management is different. 

  
Á Nordic model (Sweden, Finland, Denmark): It is considered as an universal right. It is based on a potent 

network of social services and technical aids. It is financed by both national and local taxes in addition to 

copayments. Services are provided by social services and technical aids. Even though the provision of 

services is handled by local councils, provision by companies is currently gaining momentum. The 

Organization and management belong to the municipalities, while policies backing informal care support 

and replace the caregiving family figure. 
 

Á Corporate model (France, Belgium, Netherlands, Luxembourg, Austria and Germany). Universal 

social law, with a contributory and a non-contributory levels. The first one is financed by quotes, while the 

non-contributive is financed through taxes. There are benefits with paid services, with caps and technical 

aids. Organization and management responsibility belongs to the Social Security, regions and 

municipalities. Mainly, NGOs and companies provide services while city council deliver them to a lesser 

extent. 

 
Á Liberal model (United Kingdom and Ireland). It works as a mixed system: it provides universal 

healthcare as protection in socio-sanitary services is welfare-oriented. Financing comes through taxes, but 

those who exceed a certain income level fall under the copayment system. The benefits provided are 

social services and technical aids. The organization and management is municipal, but the provision of 
the services is rendered by companies, NGOs and municipalities (in this order). There is limited support 

for informal care, and a high individual responsibility. There is broad support to the informal caregiver. 

 
Á Mediterranean Model (Spain, Italy, Portugal). It is a joint system that delivers universal healthcare while 

protection in socio-sanitary services is welfare-oriented. In Spain there is a transition towards universal 

coverage in Spain. The funding comes through three ways: a copayment system for those who exceed a 

level of income, national taxes and quotes. Social benefits are monetary with a cap, plus technical aid and 

other social services. It is the responsibility of regions and municipalities the organization and 

management in the regions. Services are rendered by local authorities, NGOs and, increasingly, by 

companies. The informal caregiver support is limited. 

 
New trends 

 

In order to control public expenditure, new trends are likely to favor monetary benefits from the services, to promote 

freedom of choice between different benefits, to prioritize the most serious situations of dependence and to increase 

the weight of privately run services. Since 2008, this trend has been reinforced due to the economic crisis, while a 

conflict between universalism and cost containment emerges. 

  

Since the last decade, European Governments have carried out reforms in dependence policies following the 

aforementioned trends. Thus, today the user has more freedom of choice and public social services are being 

displaced by monetary aid or providing the informal caregiver with a similar assistance. This tendency is provoking the 

return of feminization and family care instead of professional care, so the risk is returning to the individual. Finally, 

social services and social assistance are focused towards more serious dependencies and groups who have proven 

they have no resources. 
  

Regarding funding, experts also point out to the "commodification" of benefits due to the increase of privately run 

services, the segmentation of the population according to their capacity to copay and the growth of the private offering 

of services. Administrations tend to set hybrid models in terms of sources of funding with taxes, quotes and insurance, 

as well as participation in the costs through copayment and assurance. Collaboration between the public and the 

private sector is equally close. 



D2.1 Update on the State of the Art  
 

  Page 41 of 136 
   

This project has received funding from the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ  
2020 research and innovation programme under grant agreement No 690367 

According to the White book of Dependence in Spain, the social spending in dependence policies has steadily 

increased during the last decade in Europe, despite the crisis. The proposed models are universal, favoring a broad 

coordination between social and health services, directed to healthcare services and concerned with providing 

compensatory aids to informal caregivers. Nowadays, the capitalization of private insurance systems isn´t relevant, 

even though the provision of services by the private sector (companies and non-profit organizations) is growing. 

 
After a period of rationalization of public health expenditure (especially in the Sanitary System), the trend is to 

increase spending for socio-sanitary services directed to dependents and the elderly, according to the guidelines of 

the European Council of Employment, Social Policy, Health and Consumption, as a complement to the Europe 2020 

strategy. Demand for care for dependents will continue to increase, coinciding with the crisis of informal support 

systems, which will generate employment, especially in the countries of southern Europe where there is less 

coverage. It is necessary to deal with the support of families who are caring for family members with training, 

information, programs and such. 
 

Social resources to care for dependents. 

 

If we consider the example of Spain, the catalogue of services linked to the national attention to the dependency 

system consists of the following: 
 

Á Home help services. They serve the needs of home and personal care. There are also programs to 

support family caregivers, but there are fewer of these. 

Á Home Telecare, preventive service of assistance to persons who require continuous attention. 

Á Intermediate and family relief services: day centers, (there is a night center mode), temporary stays. 

Á Residential care: assisted residences, psychic and physical dependents attention centers. It can be of 

permanent or temporary nature (due to vacation or illness of informal caregivers). 

Á Technical aids for autonomy improvement and dependence reduction (including subsidies for the 

adaptation and accessibility of home) 

3.2.2 Baseline practices and existing knowledge in the consortium 
 
COMARCA DE SOMONTANO DE BARBASTRO 

 

In Spain, the competence in the field of Social Action corresponds to the autonomous communities (regions). The 

public system of social services of Aragon is regulated by the law 5/2009 of June 30th, about the Social Services of 

Aragon. It is mostly of decentralized nature, with a part of the system in the local administration. The regions and 

municipalities over 20,000 inhabitants have received transferred functions and services from the administration of the 

autonomous community of Aragon, being the competence of these administrations the attention to older people in 
their environment through its home care program. 

  

The law 5/2009 of December 14th, about the promotion of personal autonomy and care for people in situation of 

dependence, has established as a subjective right the promotion of personal autonomy and care for dependents. To 

ensure its effectiveness, the System for Autonomy and Attention to the Dependency has been created, which involves 

both the national and the autonomous communitiesô administrations. 

The development and implementation of this law establishes that Home Aid Service is one of the most appropriate 

services to attend persons considered as dependents in grades I and II, so they can remain in the environment where 

they develop their life, whenever possible. 

  

The region of Somontano de Barbastro serves a population of 23.925 inhabitants, distributed in 29 municipalities and 

53 population centers. The residents over 65 years old are 23.6% of the total, more than two points and a half above 
Aragon´s average. It is a rural area, where all towns except Barbastro have less than 1000 inhabitants. The Home Aid 

Service provides a suitable living environment through a series of care services at people´s homes for the dependents 

and their families. 

  

This service has a triple purpose: a preventive one, working to prevent personal situations that can motivate physical 

or psychological deterioration, or social exclusion; a Healthcare assistance, which responds to the needs of personal 

development; and a convivial one, that promotes the autonomy of people with limitations, which intends to make it 

easier for them to stay in their home. 
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It develops a threefold attention: 

 

Á Personal: support to stand up and lie down, to move within the home, to bathe, to dress and undress, to 

eat and drink, to orient themselves in time and space, for the maintenance of healthy habits and 

physiological functions. It also delivers attentions of psychosocial nature in the form of a companion, to 

avoid situations of loneliness and isolation, accompaniments for the realization of efforts outside the 
home, leisure activities and entertainment within the home, training and learning for the proper realization 

of domestic activities such as cleaning and home maintenance. It even provides guidance to organize the 

domestic economy, to learn about the use of basic equipment, establishment of guidelines for healthy 

living and any action that enhances the social relations and strengthen family ties and comfort in their 

environment. 

 

Á Of a domestic nature: support or replacement of chores (cleaning, buying and preparing food, washing 

and ironing of clothes). 

 

Á Personal support for the caregiver at the home. 
 

The basic team for the provision of the service is made up of two social workers and nineteen auxiliary assistants for 

Home Aid Service. It also works closely with other professional centers, welfare and healthcare services of the 

region. Social workers are responsible for assessing the person´s situation and necessity; they generate the care 
program and they keep track of each case, favoring and even encouraging the participation of members of the unit of 

coexistence (family or companions). The auxiliary assistants are in charge of the tasks laid down by social workers, 

participating in the coordination and monitoring of the service with the professional qualification required, attending an 

average of 90 cases per month in the whole region. 

  

In the matter of the social-health coordination, the region has collaborated with Barbastro´s hospital in two projects: 

 

Á Dreaming: A project that monitors elderly patients in their homes, through the application of new 

information technologies in the field of telemedicine. The strategy of the project sought to measure the 

real impact of monitoring services in the quality of life of the elderly, and in the cost of the provided care. 

 

Á Smartcare: a pilot project. Provides territories with integrated multifunctional technological infrastructure, 
which is a support for the coordination of the agents in the region concerned with the care of the people 

that need the most attention. 

 
ECHOSANTE 

 

ECHOSANTE partner operates mainly as a health and social health network gathering toguether and joining up efforts 

from a number of Stakeholders in the territory to deliver HAH  and Case Management services. The Network develops 

the MAIA method (Action method for integrating support services and care in the autonomy field) addressed to people 

of more than 60 years in a complex situation (presenting several pathologies hindering their normal daily lives activity) 

and aiming at coordinating all the multi-disciplinary interventions at their homes.  

 

The major challenge is to identify early signs of fragility and then to set up timely the social and social health care 

plan. 

 

ECHOSANTE cooperates closely with other social and social health stakeholders in the territory: 

Á ACMAD: (Couserans Association for Home Care) It promotes auxiliary nursing services at home for 

helping elderly people in their daily life activities. 

 

Á ARRIEGE ASSISTANCE: Association in the Couserans aiming at helping at home families, people with 

disabilities and elderly people according to their needs. 

 
Á CLIC: (Local Information and Coordination Center) It is a service that provides information, advice and 

support to people of more than 60 years old. 
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UNIVERSITY HOSPITAL OF BONN 

 
In Germany older and chronically ill people in need of care living at home in need of care is performed by a variety of 
different commercial providers of professional social aid or welfare services on the one hand or nursing services on 
the other hand. Additionally as far as possible relatives or non-profit community care complement the care and 
support of those patients. 

In this respect the assistance of community care or social aid services is limited to the daily activities and the 
maintenance of daily life helping the patients with shopping or housework or even just keeping company whereas the 
nursing services help patients with medical issues as the application of medicines or the measurement of vital signs 
and other health parameters. Moreover they support people who are not able to take responsibility for their personal 
hygiene or who are even confined to bed not able to control their urination or defecation and who need to be moved 
within the bed regularly as prophylaxis against pneumonia, contractions or decubitus. 

These care providers either get paid by the health insurance or by the recipient himself. Compensation by the health 
insurance depends on the evaluation of the patient´s situation by the insurance classifying the need for care and 
accordingly approving the relevant appropriations if necessary. 

The decentralized and diversified system of care providers described above makes a real integrated care with a 
coordinated cooperation and interaction very complex. Therefore a suitable ICT infrastructure would probably help to 
improve the integration of services substantially. Unfortunately documentation of the work with the patients is 
predominantly done paper-based although the use of ICT tools would probably facilitate work and the direct 
cooperation with other stakeholders of the care system by providing the possibility of sharing information via the use of 
the same tools or the same data basis and the simple exchange of information.  

Therefore there are major challenges the POLYCARE project has to address for the setup of the project in Bonn:  
 

¶ Establishment of the willingness of the various stakeholders to cooperate and contribute to the project. 
 

¶ Overcome reservations against the use of ICT tools and the additional efforts to be fulfilled by the careers. 
 

¶ Introduction of home-hospitalization-like structures and procedures as this has so far not been available in 
Bonn. 

3.2.3 Progress envisioned by POLYCARE 
 

3.2.3.1 Quality of care enhancement 
 

The Polycare project´s contribution is very important since it establishes a system of coordination between the main 

social agent (Region) and the foremost health provider of the territory (Hospital de Barbastro). 

  

From the point of view of social action: 

 

Á It increases the services provided to users of Home Aid Service, because in addition to the duties and 

responsibilities described in the preceding paragraph, they also pay attention to the health aspects 

through hospitalization at home. Furthermore, the service provided by the Social Service is more 

specialized, favoring some pathologies of chronic diseases prevention through the taking of vital signs 

data. 
 

Á The quality of the service improves, since cooperation between entities provides the patient with a more 

comprehensive attention, taking into account several aspects. The Protocol will positively affect the 

provision of Home Aid Service because it makes all the actors in the process, as social workers and 

auxiliary assistants, to review each of the phases of the work that is being done, including making 

corrections based on the detected shortcomings. Not in vain they have been operating for several years 

with the same system and Protocol. 

 

Á The chronic patient, and his family, will gain in well-being and quality of life by being able to be 

hospitalized in his own home. 

Á The introduction of mobile devices the gathering of as much information about the patient as possible, 

including the information concerning this project, as the one that may be considered relevant to 
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require. Information and data can be stored, and with them interesting conclusions for patients and the 

structures of the territory can be extracted. It is the first time that these tools are included in home care 

service. 

 

Á The involvement of families and patients in data collection will be positive in the process of evaluation of 

the concept trial. 

3.3 Integrated Care innovative projects and models  

3.3.1 Update on the state of the art 
 

3.3.1.1 Background and state of the art highlights 

 
Due to rapid ageing and greater longevity of the Western population as well as increasing improvement of medical 
care, a growing numbers of people are living with a chronic condition depending on health care (Busse et al., WHO 
2010). An increasing proportion of these chronically ill people is multimorbid (Boyd & Fortin, Public Health Reviews 
2010; Uijen & van der Lisdonk, European Journal of General Practice 2008), which refers to the co-occurrence of two 
or more chronic or long-term pathologies within the same person (Bower et al., Family Practice 2011; Smith et al., 
Cochrane Database of Systematic Reviews 2012). People suffering from multiple chronic conditions often experience 
a poor quality of life, disability, psychological distress, and an increased mortality risk (Marengoni et al., Aging 
Research Reviews 2011; Fortin et al., Quality of Life Research 2006). 

 
In recent decades, health care has tended to be organized by means of problem-based, disease-oriented care 
programs. When it comes to supporting older people living in the community, todayôs reality is characterised by 
fragmentation of service provision resulting in disjointed and patchy care and support. The quest for more integrated 
care is anything but new. Only recently, however, policy and practice are beginning to fully recognize that 
fragmentation of care can threaten its quality and cost effectiveness.  

 
Most current care delivery models however are disease-specific and therefore not adapted to the needs of people with 
multiple chronic conditions. For people with multi-morbidity, a disease-specific approach incorporates the threat of a 
too narrow focus on their health and participation problems, a lack of evidence regarding treatment and subsequently 
also a lack of decision support (clinical practice guidelines may contradict each other and do not sufficiently address 
aspects of multi-morbidity), inadequate coordination of care, interference of medicines and suboptimal use due to 
poly-pharmacy, and interference of advised self-care for co-existing diseases (Boyd et al., Journal of the American 
Medical Association 2005; van Weel & Schellevis, Lancet 2006; Greɓ et al., Quality in Primary Care 2009).  

 
More and more, integrated or comprehensive care programs are implemented in healthcare systems worldwide to 
address the integral healthcare demand of multi-morbid patients (Versnel et al., BMC Family Practice 2011; Boult et 
al., Journal of the American Geriatrics Society 2009; Boyd et al., Journal of the American Medical Association 2005). 
Comprehensive care programs generally address multiple healthcare needs of people with multi-morbidity, functional 
disabilities, and/or high healthcare utilization. When a patient's needs cannot be covered by one professional or health 
care provider alone, the delivery of integrated care from different care sectors (e.g. medical care, home help, and 
psychological support) and collaboration between different providers is required. Integrated care is considered as a 
strategy to improve the delivery, efficiency, client outcomes and satisfaction rates of health care (Boult et al., Journal 
of the American Geriatrics Society 2009). Comprehensive care programs are patient centered and aim to structure 
and coordinate delivery of healthcare services (Versnel et al., BMC Family Practice 2011; Boult et al., Journal of the 
American Geriatrics Society 2009; Boyd et al., Journal of the American Medical Association 2005).  

 
Integrated care has many meanings; it is often used by different people to mean different things. It is most frequently 
equated with managed care in the US, shared care in the UK, transmural care in the Netherlands, and other widely 
recognized formulations such as comprehensive care and disease management. Kodner and Spreeuwenberg define 
ñintegrationò as  a coherent set of methods and models on the funding, administrative, organizational, service delivery 
and clinical levels designed to create connectivity, alignment and collaboration within and between the cure and care 
sectors. The goal of these methods and models is to enhance quality and continuity of care and to improve patient 
health outcomes and quality of life, consumer satisfaction and system efficiency for patients with complex, long-term 
problems cutting across multiple services, providers and settings´ (Kodner & Spreeuwenberg International Journal of 
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Integrated Care 2002). WHO gives the following definition of Integrated as a concept of bringing together inputs, 
delivery, management and organization of services related to diagnosis, treatment, care, rehabilitation and health 
promotion. Integration is a means to improve services in relation to access, quality, user satisfaction and efficiency 
(Gröne et al., WHO 2002). 

 
The concept of integrated care seems particularly important to service provision to the elderly, as elderly patients often 
are chronically ill and subjects to co-morbidities and thus in special need of continuous care. There is an increasing 
interest in how health care workers, managers and policy makers could implement effective integrated care services. 
This situation can be explained by multiple developments. Firstly, the increasing numbers of elderly people and those 
with chronic illnesses require a shift in focus from acute to chronic care. Further, for many diseases the amount of 
hospital time has declined which raises the need for close and early connections with long term and social care 
(WHO, World Health Statistics 2010; OECD indicators, OECD 2005). In addition, in multiple countries the majority of 
the elderly people prefer to live at home as long as possible, which has made well-organized home care, social care, 
and palliative care more important (Leichsenring et al., Aldershot: Ashgate 2004). To integrate the care from multiple 
providers into a coherent client-focused service, a large number of activities and agreements have to be implemented 
like streamlining information flows and patient transfers. 

 
Currently there is not a full collaboration between social and health services. The increasingly aging population in 
Europe and worldwide brings up the need for the restructuring of healthcare. Furthermore there is a critical shortage of 
healthcare professionals. As a consequence, qualified professionals may not be physically present in under-resourced 
regions in particular in rural areas with long distances between health care professionals and the patients. This 
challenge can be tackled by providing remote specialist medical services supported by information and 
communication technologies to patients where such expertise is not immediately available.  

 
Information and communication technologies (ICT) are obviously a suitable answer to those problems and the 
challenges of today´s health and social care as they are becoming ubiquitous to the information infrastructure of 
health care. Advancements in the technological domains of computer science and information technology are fast-
paced, as indicated by the last 10-20 years of high-tech products that have altered everyday life in Western civilization 
and can be a driving force for new health management models, especially in chronic care. In a patient-centered e-
health management model, communication and coordination between patient, healthcare professionals in primary 
care and hospitals can be facilitated, and medical decisions can be made timely and easily communicated. 
Nevertheless, there is a gap between technological research and innovation, and applications in health care. This is 
evident in that telemedicine and eHealth systems with documented benefits often fail to become incorporated into 
routine clinical practice (Mair et al., Bull World Health Organization 2012). In particular, the potential of ICT-enabled 
support such as telecare and telehealth could be exploited in a more effective way if they were able to communicate 
and exchange informations in an efficient and reliable manner. Bringing the right information to the right person at the 
right time is what connected health aims at, and this may set the basis for the investigation and deployment of the 
integrated care models.  

 
Given these communication difficulties, many protocols for referral and communication as well as several telemedicine 
approaches have been tried out in recent years. Of these, email and videoconferencing have proven to be of particular 
benefit in terms of efficiency, cost-effectiveness and improved medical care (Zwarenstein et al., Cochrane Database of 
Systematic Reviews 2009). A number of studies that have assessed healthcare professionals' levels of satisfaction 
with the use of e-Health solutions have produced good results in terms of improved medical care and use of time 
(Stoves et al., Quality and Safety in Health Care 2010; Zanaboni et al., BMC Health Services Research 2009). 

 
Several research projects on integrated care in part considering ICT support involving different organizations have 
been set-up or completed in the meantime: 
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Title / URL Main Topic Innovative methodology 

Home Sweet Home 
http://www.homesweet
home-project.be/ 
(finished) 

technology 
supporting the 
daily activities 
of elderly 
people 

HOME SWEET HOME knows and understands 
the desire of elderly people to remain as 
independent as possible for as long as possible. 
However, as time goes by, this independence 
can be a source of concern for relatives and 
friends. The consortium used technology to 
support the daily activities of elderly people, 
keeping them in contact with friends and family 
with the minimum possible intrusion into their life, 
unless, of course, the system detects that help is 
required.  

Independent 
http://www.independe
nt-project.eu/home/ 
(finished) 

ICT supporting 
older people to 
maintain their 
independence 

Over a duration of three years, twenty partner 
organizations across six European Member 
States jointly pursued an ambitious work program 
aiming at better capitalizing on information and 
communications technology (ICT) when it comes 
to supporting older people living in the 
community. The ultimate goal was to empower 
older people to maintain their independence. 
A particular focus was on enabling, with help of 
technology, a better joining-up of social and 
health care services as they existed at six pilot 
sites when the project started. There was also 
emphasis on strengthening the participation of 
the so called ñthird sector,ò family carers and 
voluntary community workers who would 
otherwise not be in the usual information sharing 
loop. 
 

NEXES 
www.nexeshealth.eu 
(finished) 

Efficiencies at 
system level 
regarding 
chronic 
conditions care. 

Explores 
integrated care 
services 
comprising 
HAH 

The aim of NEXES was to develop integrated 
care solutions to support healthy and 
independent living for the elderly and chronic 
patients. A strong focus was given to prevention 
and disease modulation. The original aim of 
NEXES was to assess the role of technology on 
the deployment of integrated care; but it evolved 
towards the evaluation of the effects, barriers and 
effectiveness, sustainability and transferability at 
the European level for adoption of the four 
services (Enhanced Care to prevent 
hospitalizations, Home Hospitalization and Early, 
Home-based maintenance of rehabilitation effects 
and Support to remote diagnosis). 

SMARTCARE 
http://pilotsmartcare.e
u/home/ 

Technology 
enhanced 
health and 
social care 

Health and social care in Europe is often 
delivered in an uncoordinated way. The 
SmartCare project will formalize two care 
pathways and support their implementation and 
piloting in ten European regions. The individual 
pathway steps are described in local care plans 
which make use of modern ICT tools to allow 
health and social care professionals to deliver the 
best possible care to citizens and patients. 

DREAMING 
http://www.dreaming-
project.org/home 

ICT supporting 
independency 
of elderly 
patients at 
home 

DREAMING brings together a set of services 
which, allow extending the independent life of 
elderly people while providing them with an 
equivalent level of safety as that they would enjoy 
in a protected environment such as an elderly 

http://www.homesweethome-project.be/
http://www.homesweethome-project.be/
http://www.homesweethome-project.be/technology
http://www.homesweethome-project.be/technology
http://www.independent-project.eu/home/
http://www.independent-project.eu/home/
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home, and offering them a way of staying in 
touch with their loved ones even when the latter 
are away supported by ICT services. In addition, 
the DREAMING services facilitate the 
management of chronic conditions in a home 
setting reducing the need to use the expenses 
resources of acute hospitals to a bare minimum. 

Integrate 
http://projectintegrate.
eu 

common 
methodology 
framework for 
the 
management of 
integrated care 
of people living 
with long-term 
chronic 
conditions 

Project INTEGRATE, a European Commission-
funded project, aims to gain valuable insights into 
the leadership, management and delivery of 
integrated care to support European care 
systems to respond to the challenges of ageing 
populations and the rise of people living with 
long-term chronic conditions.; it looks into four 
chronic conditions (Geriatrics, Psychiatry, COPD, 
Diabetes) in different European settings, under a 
common methodology framework (taking a 
mixed-methods approach) to try to overcome the 
issue of context specificity and limited 
transferability. Project INTEGRATE will attempt to 
influence all of these different levels by promoting 
learning, developing guidance, and sharing ideas 
to support the adoption and successful 
application of integrated care. 

Chrodis 
http://www.chrodis.eu 

Platform for 
Knowledge 
Exchange 
between care 
stakeholders for 
the exchange 
and transfer of 
good practices 
on health 
promotion and 
prevention of 
chronic 
conditions 

The main objective of JA-CHRODIS is to promote 
and facilitate a process of exchange and transfer 
of good practices between European countries 
and regions, addressing chronic conditions, with 
a specific focus on health promotion and 
prevention of chronic conditions, multi-morbidity 
and diabetes. A Platform for Knowledge 
Exchange (PKE) is starting to gather experiences 
from the patients and a web-based clearinghouse 
will offer decision-makers, caregivers, patients, 
and researchers the most relevant information on 
the best practices in chronic diseases focusing 
mainly cardiovascular diseases, stroke and 
diabetes. 

patient@home 
http://www.en.patienta
thome.dk/ 

user-driven 
development of 
technologies 
that support the 
patient in taking 
responsibility 
for his/her own 
health and 
treatment 

Patient@home combines targeted research and 
innovation activities in a number of welfare- and 
health-technological projects - all of which are 
focused on user-driven development of 
technologies that support the patient in taking 
responsibility for his/her own health and 
treatment - and make it possible for the patient to 
be attended to and treated in his/her own home. 
In addition, the projects contribute to increase the 
quality of the health sector through technology-
supported treatment, monitoring and 
rehabilitation in the patient's own home - before, 
during and after hospitalisation. 

Iscope-Study 
http://www.woncaeuro
pe.org/content/sc2604
-integrated-
systematic-care-older-
people-iscope-study-4 

Measurement 
of the (cost) 
effectiveness of 
a screening 
questionnaire to 
identify older 
people with 
complex 
problems 

The ISCOPE-study is a randomized cluster trial 
with the aim to measure the (cost)effectiveness of 
a screening questionnaire to identify older people 
with complex problems, followed by a care plan. 
The results of the questionnaire were fed back to 
the 30 general practices in the intervention group. 
For the older persons with problems on 3 or 4 
domains these general practitioners (GPs) made 
a care plan using a functional geriatric approach. 
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Depending on the kind of problems, the care plan 
incorporated indicated diagnostic strategies, 
interventions, medication review, referral to home 
care, contacting social work or bringing together 
the caregivers involved 

RENEWING HEALTH 
(RH) 
http://www.renewinghe
alth.eu 
(finished) 

Implementation 
of large-scale 
real-life test 
beds for the 
validation and 
evaluation of 
telemedicine 
services using a 
patient-centred 
approach 

RENEWING HEALTH aims at implementing 
large-scale real-life test beds for the validation 
and subsequent evaluation of innovative 
telemedicine services using a patient-centred 
approach and a common rigorous assessment 
methodology. The services are designed to give 
patients a central role in the management of their 
own diseases, fine-tuning the choice and dosage 
of medications, promoting compliance to 
treatment, and helping healthcare professionals 
to detect early signs of worsening in the 
monitored pathologies. 
These services will be scaled up, integrated with 
mainstream Health Information Systems, grouped 
into a limited number of clusters bringing together 
services with similar features, trialed and 
assessed with a sound assessment methodology, 
and using a common set of primary indicators. 

 
Table 6 ï Outstanding European projects in Integrated Care 

 
POLYCARE ambition is to provide a successful ICT solution that allows to provide an integrated care service by a 
real collaboration of health professionals and social caregivers to patients. The project will be focused on home 
hospitalization that is defined as patient treatment at home with the same complexity, intensity and effectiveness as 
in the hospital. To be able to provide a high quality home hospitalization, it is a key point to provide a real integrated 
care environment where social and medical care at a coordinated and real time to be able to provide a high qualified 
attention to patients to their needs at every moment.  
 
POLYCARE responds to this challenge by developing and implementing of a system which combines an integrated 
social and medical care that improve the state and quality life of patients without the need of going to the hospital. It is 
based on a medical and social integrated care supported by ICT solutions which will offer a personalized service and 
improve the quality of life to each patient. 
 

3.3.1.2 Current trends and mainstream models 
 
Research on the field 

Research in the field of Integrated Care is very active. During the last year a vast of studies have been published 
which have not been considered for the preparation of the POLYCARE proposal. A comprehensive update on the 
literature would go far beyond the scope of this report. Therefore the following summary of the updated literature 
focuses on the studies using information and communication technology supporting integrative care.  

 
Two studies focused on the suitability of mobile devices for the monitoring of diseases. Beiwinkel et al (JMIR Ment 
Health 2016) showed that smartphones have the potential to monitor bipolar disorder symptoms in patients' daily life 
as Clinical symptoms were related to some objective and subjective smartphone measurements. However not all 
smartphone measures predicted the occurrence of bipolar symptoms above clinical thresholds. Arsand et al. (J 
Diabetes Sci Technol 2015) reported usefulness and usability of a smartwatch-a wrist-worn device showing the 
feasibility of the new possibilities within the diabetes self-management field by providing easier ways of monitoring 
BG, insulin injections, physical activity and dietary information.  

 

Two studies reported improved physical activities promoted by the use of technical assistance. Zanaboni et al. (2016, 
J Telemed Telecare) demonstrated the feasibility of long-term exercise maintenance in COPD via telerehabilitation 

http://www.renewinghealth.eu/
http://www.renewinghealth.eu/
http://www.renewinghealth.eu/en/assessment-method
http://www.renewinghealth.eu/en/assessment-method
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using tele-monitoring, self-management via a webpage combined with weekly videoconferencing session. The results 
are encouraging and suggest that telerehabilitation can prevent deterioration and improve physical performance, 
health status and quality of life. Furthermore Barberan-Garcia et al. (Respir Med. 2014) showed that a group 
supported by Information and Communication Technologies (ICS-ICT) in comparison to usual care following an 8-
week supervised cardiopulmonary rehabilitation program enhanced the activities domain of the SGRQ questionnaire 
and daily physical activity during a follow-up period of at least 12 months. Gellis et al. 2014 demonstrated that a 3-
months intervention in chronic illness and comorbid depression with a telehealth nurse conducting daily tele-
monitoring of symptoms, body weight, and medication use can reduce symptoms and postdischarge emergency 
department use in home health settings. The intervention included eight weekly sessions of problem-solving treatment 
for depression, communication with participants' primary care physicians and integrated telehealth care. Control 
participants were allocated to usual care with in-home nursing plus psychoeducation. 

 
The above mentioned publication from Barberan-Garcia et al. additionally showed that substitution of conventional 
admissions by home-based hospitalizations ï also planned within POLYCARE - as mainstream service should be 
considered as an option for a high percentage of a wide spectrum of patients that are candidates for tertiary care 
hospitalization. The service reduced costs both for the health care provider and at the health system level. Similarly 
Hernandez et al. (Int J Integr Care 2015) presented that four articulated Integrated Care Services (Home-based long-
term maintenance of rehabilitation effects, Enhanced Care for frail patients, Home Hospitalization and Early Discharge 
and Support for remote diagnosis) supported by Information Technologies in three European sites within the NEXES 
project showed high potential to enhance health outcomes with cost-containment demonstrating sustainability of 
training effects, fewer hospitalizations and reduced in-hospital days.  

 
Other studies focused on technical support as a tool supporting the communication within the health care deployment. 
Hence, Diaz-Chao et al analyzed the use of a Web 2.0 platform for communication between primary and hospital care 
and suggested efficiency for medical practice. It was found that when healthcare staff used social networks and 
information and communication technologies professionally, and the more contact hours they have with patients, the 
more the web platform was likely to be used for communication between primary and hospital care professionals. 
Such use led to improved primary care and fewer hospital referrals according to the opinions of health professionals 
on its use. 

 
Finally the simple use of online questionnaires (MFIS-5 and LMSQoL) questionnaires to be associated with an 
increase in Health-related Quality of Life. Jongen´s et al. (2015, Patient Prefer Adherence) pilot data additionally 
suggest that that a repeated use of an online Activities Diary might contribute to the self-management of fatigue. 

 
Taken together the research field of integrated care in particular exploiting ICT support is very active apparently 
shown by the numbers of relevant publications and research projects continuing the successful work of the recent 
years in the field (see 2.3.1). The POLYCARE project will complement the research with the focus on home 
hospitalized patients treated at home. 

 
Current healthcare models 
 
Current healthcare systems are insufficiently equipped to meet the broad range of healthcare and social needs of 
older adults, due to fragmentation of care, poor coordination of care, and lack of patient involvement (Boyd, Public 
Health Review 2010, Nolte et al., A health system perspective Maidenhead: Open University Press 2008, OECD 
2011). The greatest limitation faced by current healthcare systems is their disease-oriented approach (which targets 
care services at separate health problems), combined with their focus on delivering healthcare to people with acute 
and short-term diseases Stein et al., Int J Integr Care 2013). It is therefore essential to transform the provision of 
healthcare to the older population into a coherent system focused on community-based long-term care (WHO 2002). 
Such care should consider all health-related aspects, and it should be tailored to the specific situations of individual 
patients (Marengoni et al., Ageing Res Rev 2011, Nuno et al., Health Policy 2012; WHO 2002). 

 
ñIntegrated careò models might offer a solution to the fragmentation in the healthcare system. These models are 
purported to be patient-centered by providing continuous and coordinated care and by taking into account the needs, 
preferences, and environment of each patient (Kodner et al., Int J Integr Care 2002, Nolte et al., A health system 
perspective Maidenhead: Open University Press, 2008).  

 

http://www.ncbi.nlm.nih.gov/pubmed/24451438
http://www.ncbi.nlm.nih.gov/pubmed/26034465
http://www.ncbi.nlm.nih.gov/pubmed/26715841
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One commonly used model of integrated care is the Chronic Care Model (CCM) (Wagner et al., Health Aff (Millwood) 
2001), as acknowledged by the World Health Organization. The CCM aims to improve the quality of care and patient 
outcomes by providing proactive, patient-centered, and integrated care. It links community services to the healthcare 
system and describes four interdependent key elements: self-management support, delivery system design, decision 
support, and clinical information systems. Implementing these elements is necessary for achieving productive 
interactions between an informed and activated patient and a prepared, proactive team of professionals. These 
productive interactions can then lead to better outcomes (Wagner et al., J Altern Complement Med. 200). 

 
Furthermore there are three levels of integrated service delivery:  

 
Á the linkage level, where organizations may develop protocols to facilitate referral or collaboration to 

deal with patients' needs. However, the organizations continue to function within their respective 
jurisdictions, responsibility and operational rules.  
 

Á the integration level (models like SIPA, PACE, CHOICE), the integrated organization is responsible 
for all services, either under one structure or by contracting some services with other organizations. 
These programs are built around a center where the members of the multidisciplinary team who 
evaluate and treat the clients are based.  

 
Á coordination level of integrated care (models like PRISMA) involves the development and 

implementation of defined structures and mechanisms to manage the complex and evolving needs of 
patients in a co-ordinated fashion. Every organization keeps its own structure but agrees to participate 
in an ñumbrellaò system and to adapt its operations and resources to the agreed requirements and 
processes. 

 

Although the use of ICT solutions is the basis for the efficient cooperation between the participants of the integrated 
care no separate commonly used models for ICT and integrated care have been developed. The POLYCARE project 
will therefore adopt elements of the coordination level bringing together the different stakeholders of social and health 
care involving the patient and his relatives participating in a common ICT structure for the collection of the patient´s 
health data as well as for the communication with each other.  

3.3.2 Baseline practices and existing knowledge in the consortium 
 
SALUD 
 
SMARTCARE (ICT-PSP PN 325158) is the last initiative in which the SALUD has worked in its aim to find a 
sustainable business model for Integrated Care supported by ICT. Smartcare gathers the lessons learnt from previous 
experiences (DREAMING, PITES, and RESATER). 
 
Smartcare has implemented since 2013 two pathways (long-term care and short-tem/early discharge) of Integrated 
Care in the Barbastro Healthcare Area. The project includes the provision of healthcare services by one healthcare 
provider (the SALUD) and many social care providers (the Comarca, the Red Cross and the Alzheimer association 
among others). More than 300 users have participated in Smartcare where an integrated care ICT platform is 
accessible by both the healthcare and the social care providers.  
 
Smartcare pretends to give response to the organizational, professional and financial problems that are appear when 
an Integrated Care approach is planned. The first results obtained from this experience show that many advantages 
can be found in the Integrated Care approach if the correct methodology is used. The positive results include 
satisfaction from users,  perceived quality of the service provided, effectiveness of the healthcare organisations and 
optimization of resources. 
 
The SALUD, and especially the Barbastro Healthcare Area has designed, piloted, evaluated and deployed many 
projects related to the Integrated Care field during the last decade. It counts with a strong technological infrastructure 
and a high-skilled background with a special focus on the assessment and on the knowledge generation. 
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UNIVERSITY HOSPITAL OF BONN 
 
In Germany ï as in other European countries ï health care is divided into different levels. The primary care sector is 
mainly represented by the attending general practitioner (GP). The GP has a central role in health care evaluating 
the individual patient´s health status, coordinating the different stakeholders of care delivery and referring patients to 
the secondary care sector with specialized ambulatory physicians or admitting patients to the tertiary care in 
hospitals if necessary. The tertiary care is represented by plenty of general hospitals and specialized hospitals of 
maximum care as the university hospitals.  
 
The sectorial separation with an insufficient cross-linking was identified as a barrier for the increase of quality and 
efficiency of the German healthcare system years ago. For example diagnostic measures are repeated or 
unnecessary procedures are performed. One reason is diagnostic uncertainty but another reason is the insufficient 
exchange of data and informations between the involved professionals. Therefore concepts have been developed to 
satisfy the complex needs of coordinated health care crossing the sector boundaries (Richter S, Ingegrierte 
Versorgung für Menschen mit Demenz). 
 
The aim of an integrated care in Germany is a qualitative and economic improvement of the care situation of patients 
with an optimization of diagnostics and the avoidance of unnecessary examinations, an evidence-based treatment 
with avoidance of ineffective therapies, the prevention of hospital admissions through optimization of outpatient 
diagnostics and treatments, the delay of admission to nursing homes as long as possible as well as the protection of 
the health of relatives by the improvement of supportive structures and accordingly the quality of life of patients and 
relatives.  
 
The amendment of the ñSocial Security Statute Bookò (social law) established the basis for the development and 
implementation of networks for the integrated care by contracts between health insurers and health care providers 
with the aim of the improvement of existing health care structures (DGPPN Rahmenkonzept-Integrierte Versorgung 
Demenz). The establishment of integrative care networks is in particular legally desired for frequent and chronic 
diseases of great economic importance. Frequently, in integrated care contracts GP-centered health care is 
embedded. The aim of the GP-centered health care is the strengthening of the GP as the coordinator in health care 
improving the quality of health care.  
 
Because of the requirement of contracts with the insurers which mainly cover particular indications and patient 
populations a general and comprehensive approach of integrated care has still not been completely realized.  
 
ECHOSANTE 
 
ECHOSANTE (France, Midi-Pyrénées Region) represents an organization that, amongst other services, is aimed to 
transfer complex care and hospitalization to community environments. As explained in section 2.1.2, ECHOSANTE 
brings to the consortium its expertise and proven track record in the field of home hospitalization, a type of care 
provision that is considered in France and all over Europe as an essential asset for health-care reorganization in order 
to face the challenges posed by the demographic change. Although integrated care (vertical and horizontal) is 
primarily addressed to improve care by reducing services fragmentation, unnecessary interventions, hospitalization, 
institutionalization and health-care costs, it is of the outmost importance in the tertiary level as well, since it reduces its 
duration, readmissions and improves patient satisfaction and quality of life (Philp, I et al. 2013 and Hernandez, C et al, 
2015). To this end, integrated care in hospitalization at home is implemented in ECHOSANTE as a set of standardized 
practices of high intensity, complexity, technicality and multi-disciplinarity that refers to patientôs health condition and 
social circumstances, according to a comprehensive treatment plan.  
 
ECHOSANTE HAD (home hospitalization) was founded in 2007 on a previously existing hospital-city network, that 
was a first milestone in the care integration process. Nowadays, the hospitalization at home gathers together multiple 
actors coming from the social, health and social-health field to provide joined interventions. Even more, the home 
hospitalization activity has been the basis for the creation of a new service so called MAIA that reinforces and 
complements ECHOSANTEôs activity, being another milestone in integrated care. The MAIA method arises from an 
adaptation of the integrated care PRISMA model (Somme, D. et al, 2014) to the French context. It involves an Action 
Method for Support and Care Services Integration in the independent living promotion that allows an integrated and 
patient centric care provision through three mechanisms 1. Concertation amongst the different stakeholders, decision 
makers, funding bodies and social and health responsibles, 2. One-stop-shop approach 3. Case-management 
methodology. 
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3.3.3 Progress envisioned by POLYCARE 
 
The POLYCARE project aims at the development of a methodology and an ICT infrastructure that allows the 
successful and cost-effective treatment and care of patients being in acute phases and exacerbations of their known 
chronic illness in the home environment. The ambitious results aimed to achieve are the reduction of the requirement 
of readmission to hospital and simultaneously and additionally the reduction of total hospital days which should reduce 
the costs spent for the treatment of the included patients. 

Currently there is not a full collaboration between social and health services, even they donôt share information 
applications. The ambition of the POLYCARE project is the development of a successful ICT solution that allows an 
integrated care service by a real collaboration of health professionals and social caregivers to patients. The ICT 
solutions will provide information and ways to interact between them. However it is necessary to define new protocols 
to get success on a real deployment of this methodology. Itôs also necessary to define formation for these 
professionals because will cause different ways to work. 

Moreover the health self-management of the patients and additionally informal caregivers will be encouraged and 
supported by directly assigning an active role to the patients and their relatives.  

As result of the tools and devices that POLYCARE will provide to all these stakeholders and the definition of a 
methodology to be applied, we will get better quality of life for patients and optimize the resources to be dedicated 
from health and social care services to them. However we must take into account our target patients: chronic and in 
the majority older-aged patients. 

 

3.3.3.1 Innovation and progress over the state of the art 

 
As described above the attempt to attend chronically ill patients by the means of comprehensive care is an ambitious 
aim pursued by several research groups and care delivery organisations and a lot of progress has been achieved over 
the last years. Unfortunately many investigations have focused on single indications or pathologies and an actual 
collaboration between all involved stakeholders, meaning the form and the activities carried out in collaboration, is 
poorly described if considered at all. As a result, no replication, evidence synthesis and implementation in different 
situations can be carried out. Moreover many approaches lack the transfer of former concepts into the modern 
environment providing plenty of technical options to optimize patient care.  

POLYCARE will bring together three separated strains of methods leading to an improvement and a simplification of 
the methodology applied to patient care delivery.  

¶ Integrated Care with the above described concepts which will be refined for the special conditions of the 
project 

¶ ICT solutions in health care 

¶ Home Hospitalization will be developed further and modified to the special conditions and requirements of 
the different sites and the use of innovative ICT solutions 

These three concepts will need the establishment or modification of the current practice in the regions of the three 
pilot sights. The results of the project will be very useful for them because they will define and test a new methodology 
in integrated care to increase the quality of the service by contributing to more sustainable organizations. In the case 
of hospital of Bonn it goes further because for them will be a knowledge base because they donôt have currently home 
hospitalization services. On the other hand, they will get ICT solutions that will be used for medical professionals to be 
more efficient and provide a better medication prescription. The results of the project would add new services to its´ 
basket of services, to be more present at the territory, and to collaborate with other institutions. On the other hand, 
apps for the social assistant will be developed in order to get/provide more information as by today through the 
collaborative environment. 

Furthermore as the different strains have to be adjusted to the requirements of each other. Accordingly, the ICT 
solutions will be developed considering the special needs of the relevant stakeholders and the patient population as 
well as the procedures required within the individual care process. 

In the end the aim is a feasible concept of Integrated Care in home-hospitalized or severely chronically ill patients 
supported and optimized by the help of technical solutions at a European level. This concept should be attributable for 
monitoring of patients as well as the documentation of relevant patient-, disease and treatment associated data and 
the communication of the involved stakeholders to save personnel and financial resources and integrating the patient 
and other informal caregivers. 
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3.3.3.2 Quality of care enhancement 
 

The increasing burden of chronic disease and the complexity of co-morbidities management may put at risk the 
sustainability of health and care systems across Europe. POLYCARE has been conceived as new integrated care 
model supported by ICT for contributing to redefine and relieve the assistance model. 

The following benefits should be extracted from the conduct and the results of the project partially gained 
simultaneously or depending or resulting from each other respectively.  

 
Á Proof-of-concept of the feasibility and suitability of the approach of ICT-solutions integrated in and 

exploited for the care of home hospitalized patients. 
 

Á Improved cooperation and communication of all the different stakeholders including the patients and 
informal caregivers. 

Á Better coordination and proactive planning of care processes between the service providers as well as the 
patients and relatives, in particular leading to the avoidance of repeated efforts for the service providers as 
well as unnecessary measures or procedures bringing the patient at dispensable or additional risks. 
 

Á Improved interaction between patients and their carers leading to a strong mutual trust and personal 
relationship. 
 

Á More active participation of patients and their relatives or other informal care givers in care processes 
leading to an increased amount and appreciation of self-management processes 

 
Á Development of a decision support system specially adapted to the needs of integrated care and Home 

Hospitalization leading to more sound decision processes. 
 

Á Improvements in the daily activities and quality of life of older persons through effective use of ICT and the 
reduced admissions and days spent in care institutions. 

 
Á Improved usability and adaptability of ICT systems for integrated care, taking account of the complex 

relationship between digital technologies and their social and human context of application. 
 

Á Development of secure information exchange among the actors involved in health, social and informal 
care services. 

 
Á Strengthened evidence base on health outcomes, quality of life and care efficiency gained from the use of 

ICT in integrated care. 
 

Á Reinforced medical knowledge with respect to management of comorbidities. 
 

3.3.3.3 Environmental and socially important impact 

 
Due to higher life expectancy the age and population structure in Europe will change. Additionally health systems, 
including health care and thus the roles of patients, are shifting fundamentally with the development of chronic 
diseases as the largest cause of death and disability worldwide. But access to effective and competent health and 
care systems must be ensured for all Europeans irrespective of their age or background. Therefore, research 
promoting lifelong health, active ageing and wellbeing for all will be a cornerstone of the successful adaptation of 
societies to demographic change. European citizens are affected across a range of issues: they require and expect 
high quality health care and solutions to fatal and debilitating illnesses.  

POLYCARE addresses those challenges by developing a framework supported by ICT solutions that should be 
capable of handling chronically ill patients especially during acute phases. A major challenge and at the same time 
important impact to be expected is the development of ICT solutions which can be used by elderly people frequently 
not so familiar with new technology and the related applications. These applications need to be simple tools with 
intuitive handling and operation which encourage the use by the patients but also the involved stakeholders so that 
they can benefit from the performance of the tools and the associated services. Another important anticipated impact 
of the development and use of the ICT solutions within the setting of chronically ill patients will be the integration of the 
patients as an active part of the care process simultaneously preserving the mental capabilities by exercising a new 
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field of activity ïboth from a procedural and a technical point of view - and performing gamification challenges 
integrated in the ICT applications operated by the patients themselves. 

 

3.3.3.4 Sustainability and market prospects 

 
Increasing healthcare expenditures and the pressure on healthcare labour markets raise concern about its 
sustainability. Therefore innovation of chronic illness care in order to provide good quality care (with limited resources) 
is urgently needed. 

This again applies to different levels: the development of smart, suitable and cost-effective ICT solution will be the 
basis for the further optimisation of present methods. On the other hand the present methodology has to be adapted 
to the requirements of the involved tools in particular concerning the specific issues of Home Hospitalisation.  

For POLYCARE the following scenario is conceivable:  

After the pilot studies within the project have provided the expected impacts, the results could be used to maintain the 
HAH services and to spread and extend the methodology and ICT solutions in studies at a larger scale and in the 
ñrealò environment across the national and the European level. The sustainability will be based on the capabilities of 
the consortium by: 

Á Health partners will be able to identify how to plan large scale studies and will be able to spread the 
results within other health services in their countries and the scientific field thanks to their presence at 
European associations of integrated care. 
 

Á ICT providers will be able to identify new customers for the project and dissemination of POLYCARE 
results through the presence at associations and European partnerships. 

 
Á Researchers and ICT providers will keep updated the state of art or will identify new innovative results to 

be taken into account to maintain the impact of the project and the dissemination of POLYCARE results 
through the presentation at scientists associations. 

 
The European health market integrates several financing agents with different responsibilities in the provision of health 
and social services that should be, at different levels, the receptors of the POLYCARE systems. If it can be realized to 
develop useful tools for the improvement of health care of chronically ill patients stakeholders of the health care 
system as governments, health insurers and users will demand the commercialisation of the developed methodology 
which will attract partners from the industry. POLYCARE may open new business models for SMEs and large 
companies focused on deploying the technical components across Europe, and it could also help private health and 
social care companies to operate in a more efficient way and providing more quality in its attention. This in turn will 
promote an economically sustainable and innovative health care system and opportunities for new jobs and growth as 
well as a strengthened European industrial position in ICT products and services by measurable indicators such as 
new business areas, start-ups and protected intellectual property. 

The members of the Consortium might exploit the integrated POLYCARE solution as a whole, but of course, there are 
also partial approximations, focusing in just one standalone product implementation, or even the implementation of a 
combination of products. 

All in all, this situation clearly highlights the penetration possibilities of the POLYCARE solution that optimize the 
procedures and care costs in chronic elderly people.  
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4 INNOVATIVE TECHNOLOGIES FOR IMPROVING SOCIAL AND HEALTH 
CARE EFFICIENCY AND QUALITY 

4.1 Clinical Decision Support System 

4.1.1 Update on the state of the art 
 

4.1.1.1 Background and state of the art highlights 
 
According to the project proposal, one of the objectives of the project POLYCARE is to define, develop and integrate 
a Decision Support System (DSS) that will collect the information provided by the different stakeholders (social 
workers, caregivers, patients, wearables, sensorsé) and the medical knowledge about pathologies and drugs 
interaction.  
 
The purpose of all this information is to model the POLYCARE scenario, and to anticipate conclusions about situations 
requiring clinical intervention, expected reactions, to detect potentially inappropriate prescriptions, to prevent adverse 
drug reactions. 
 
The Decision Support System (DSS) will alert  health professionals mainly in two levels: 
 

Á To detect vital signs out of range (DSS ï Clinical Alerts) 
When registering the measure values, they will not only be compared with the reference values set for 
each patient, but they will integrate big data algorithms arising from the analysis/comparison with other 
users/pathologies. If these values are outside the ranges established, an alarm is triggered, that will be 
correctly attended according to its emergency level and the protocols previously defined by the clinical 
partners. 

Á To alert about drugs prescribed or not prescribed (DSS - Prescription Interaction) 
The system will have implemented the last versions of the STOPP (Screening Tool of Older Personôs 
Prescriptions) and START (Screening Tool to Alert doctors to Right i.e. appropriate, indicated Treatment) 
criteria. It will allow to detect potential interactions between prescribed medicines. 

These alerts will help  the clinical staff to provide a better medication prescription in case of poly-pharmacy 
and reduce adverse effects. 

Á To make decisions about best use of resources by rearranging tasks in the Integrated Care Agenda 
 

In the POLYCARE project, the Decision Support System (DSS) is the central brain for the Collaborative 
Environment of medical and social care services (this Collaborative Environment will be explained in the section 3.2). 
 
DSS - CLINICAL ALERTS 

 
As a first definition, it can be said that a Decision Support System (DSS) is a computer-based information system that 
supports business or organizational decision-making activities.  
 
A DSS can take many different forms, in general it is a computer system used to provide support to the decision-
making process. The decision is a choice between several alternatives based on estimating the value of those 
alternatives. A Decision Support System helps users to gather information and knowledge for generating alternatives 
and making decisions. 
 
Important questions when a DSS it's  being implemented are what complexity of decisions are being supported, 
what type of information is presented, when it is presented, and how it is presented to the user: 
 

Á What complexity of: Basic (checking drug-drug interactionsé) or complex (integrating patient-specific 

diagnoses, risk factors, prior treatments to make a drug recommendationé). 

Á What type: Information to be showed to the staff (alerts, reminders, recommendationsé). 

Á When: At the current time, before the current dateé 

Á How: Warning, icon, message, imageé 

https://en.wikipedia.org/wiki/Decision-making
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When a Decision Support System (DSS) is implemented in a medical environment (hospital, pharmacyé) this system 
is called Clinical Decision Support System (CDSS) and in POLYCARE, the DSS, which is going to be implanted, is 
framed within the scope of the CDSS. 
 
A working definition proposed by Robert Hayward is [13] : "Clinical Decision Support systems (CDSS) link health 
observations with health knowledge to influence health choices by clinicians for improved health care". 
 
A CDSS is a health information technology system designed to provide clinical staff, patients or other individuals 
with knowledge and person-specific information, supporting this way the tasks of clinical decision-making. The 
information provided by CDSS will be filtered and presented at appropriate times to enhance patients health and 
health care (the main purpose is to assist clinical staff at the point of care). 
 
CDSS usually has a variety of tools to improve decision-making in the clinical workflow, some examples of these 
tools are: 
 

Á Computerized alerts and reminders to care providers and patients 

Á Clinical guidelines 

Á Documentation templates 

Á Diagnostic support 

Á Patients data reports and summaries 

Á é. 

 
The health information technologies designed to improve clinical decision-making are attractive because they have the 
ability to cope with the growing information overload clinical staff and provide a platform for the integration of 
knowledge based on evidence in the provision of care. 
 
CDSS provides support to clinical staff at various stages in the care process: 
 

Á Preventive care. 

Á Diagnosis (pre-diagnosis, during diagnosis, post-diagnosis) (which is called Diagnosis   

Á Decision Support Systems (DSS)). 
Á Planning or implementing treatment 

Á Improve efficiency hospital 

Á Cost reductions and improved patient convenience  

Á Prescriptions between drugs (Prescribing Decision Support System (PDSS)) 

Á é 

 
The majority of CDSS applications work as components of comprehensive EHR systems, although stand-alone 
CDSS systems are also used. 
 
In the modern methodology of using CDSS to assist, the clinical staff interacts with the CDSS, using their own 
knowledge and the predictions made by CDSS, to make a better analysis of the patient's data than doing it 
separately. So as consigned on its name, these are systems to support a clinical decision and not to replace it. 
 
Although they have several uses, the main interest in Clinical Decision Support Systems (CDSS) is to improve patient 
outcomes by influencing the decision making process of providers. CDSS provide patient-specific advice by using 
algorithms to compare patient characteristics against a knowledge base (CDSS is an important topic in artificial 
intelligence (AI) in the field of medicine). 
 
Of the most common applications that a Clinical Decision Support System (CDSS) could have, POLYCARE project 
will be focused on the following features: 
 

Á Alerts and Reminders 

 
A DSS connected to patient monitoring devices can provide real-time alerts and warnings for medical staff in the 
event of a change in the patient's condition (an adequate threshold should be selected based on the patient 
profile and or his pathologies). 
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Á Prescriptions Decision Support 

 
A specialized CDSS known as a Prescribing Decision Support System (PDSS) can check for drug-to-drug 
interactions, dosage errors and drug contraindications such as patient allergies... Many systems enable 
automated script generation and electronic transmission to the pharmacy. PDSS system will be described in 
the next section. 
 

Á Information Retrieval 

 
CDSS can support the location and retrieval of appropriate and accurate clinical data which may be used for 
patient diagnosis or treatment planning. Depending on the complexity of the system, the CDSS may simply 
perform as a filter to search queries or be able to evaluate the importance, applicability or utility of the information 
which is retrieved.  

 
DSS - PRESCRIPTION INTERACTION 

 

In many developed countries, prescription drugs are currently the category of fastest growing costs in healthcare. 
Along with this increase in medication prescribing the potential for adverse drug events, including prescribing errors 
is increasing consequently. 
 
The possibility of the detection of health care professionals foreseen mistakes improves patient safety and reduces 
the cost of adverse drug events.  
 
A Prescription Decision Support System (PDSS) is a specialized CDSS (Clinical Decision Support System) working 
with previously established medical prescriptions. 
 
PDSS specifically deals with medications and can support basic to complex functions. These systems may include 
(not required) a formal e-prescribing link with pharmacies. This is not the case of POLYCARE because in this case, 
the DSS is mainly based on medical interaction algorithms and pharmacies are not considered as a stakeholder in the 
project. 
 
One of the commonest clinical task is the description of medications in which PDSS can assist by checking for 
drug-drug interactions, dosage errorsé and if there is connexion to an EHR (Electronic Health Record), for other 
prescribing contraindications such as allergy.  
 
Some of the benefits of using PDSS as a help tool are the following:  

Á To ensure the patients are well informed, on the right medication, and are supported with adherence. 
Á To keep prescribers informed. 
Á To support prescribing decisions, giving to the clinical staff more time to spend with the patients. 
Á To improve the quality and safety of prescribing. 
Á To reduce the costs related to prescriptions by using an active principle basis (and not a commercial 

brand approach) 
 

There are several applications in the market to meet the demand for this type of decision systems (PDSS) responding 
to the needs of clinical and pharmaceutical environment. One of the technical advances for the project of POLYCARE 
is the implementation of the application START / STOPP and the rules in order to detect and prevent medication 
prescription errors, better prescriptions in a particular case. These alerts will be particularly useful when treating with 
patients with co-morbidity and polypharmacy (to review the interaction between drugs of the different diseases of the 
patient). 

4.1.1.2 Current trends and mainstream technologies 
 

DSS - CLINICAL ALERTS 

 

Today there are many applications on the market deployed in clinical environments with excellent results and every 
year several activities are proposed to catalyse progress in CDSS development and deployment in support of 
enhanced health and care. 
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Alerts can be as complicated as the algorithms allow. Considering this topic, three alerts types can be conceived in 
POLYCARE 

 

Á Simple or direct: only one parameter is considered as reference to trigger an alert (i.e. glucose more 

than 200). 

Á Composed: composition of several parameters to determinate if an alert must be sent (i.e.: glucose more 

than 120, age more than 70, cardiovascular problemsé). 

Á Information specific  for the patient, based parametrization features and also on his/her vital signs track 

record. 

 

DSS - PRESCRIPTION INTERACTION 

The use of predictive analytics is the future of personalized healthcare and has directly impacted in the patient care. 

The scope of predictive analytics is: 

Á Clinical Decision Support. 

Á Readmission Prevention. 

Á Adverse event avoidance. 

Á Chronic disease management. 

Á Patient matching. 

 

The large amount of the data and the wide availability of predictive analysis tools has catalysed in health care: 
 

 
 

Figure 5 - Algorithm production 

 
It has increased the interest around predictive analytics and there has been and explosion of health care data and 
have emerged new technologies (to sequence our DNA, collect continuous monitoring dataé) that can process and 
manage all this data. Example of this is the amount of healthcare data and how is expected to grow to 25,000 
petabytes in 2020 [14].  
 
Investors believe in it and invest large amounts of money in companies that want to use predictive analytics: 
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Figure 6 - Use of analytics 

 
The objective of the use of predictive analytics applied to the health/medical field is to personalize health care with 
the following requirements: 
 

Á Incorporation of new data types and sources. 

Á Timeliness of data. 

Á Transparency in prediction. 

Á Convenient recommendations. 

Á Reliability of predictive models. 

Á Rapid learning and improvement. 

Á é 

 

Google with BigQuery [15] enables in seconds interactive analysis of massively large datasets. In comparison in  
health care this analysis can take years.  
The objectives in the health care area are oriented to reduce this time needed to the analysis of the data for making 
predictions. An example to achieve these objectives could be Google, that has been launched the óbig dataô health 
through Verily¡Error! No se encuentra el origen de la referencia., a new company that will research the health 
market pointing directly to the analysis and study of the data. 
 
There is an analogue platform by Apple that gathers information from the iPhone and iPad users and which facilitates 
the development of applications with these data. 

4.1.2 Baseline technologies and existing knowledge in the consortium 
 
FRAUNHOFER INSTITUTE will define and build (helped by the health partners SALUD, Universitaetsklinikum BONN 
and ECHOSANTE), the algorithms that will run the decision-making on alerts caused by vital sings and other 
measurements out of range and alerts and recommendations about drug prescription (Customized Algorithms) and 
EVERIS will provide the technical framework for the DSS development. FRAUNHOFER will use state of the art 
machine learning technologies for the implementation of decission-making algorithms extending already existing 
knowledge and algorithms used by Fraunhofer. There are many different approaches in this area, the selection is 
usually taken on a case by case basis, such as the decission three algorithm, Hidden Markov models, Byaes 
networks, etc. 
 
EVERIS propose to base the DSS component development on the use of its specialized technological architecture for 
the healthcare sector named ehCOS Framework (a component of the everis ehCOS suite). This strategy will 
accelerate the project time to market as well as promote a secure and reliable technical environment. 
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SALUD has already worked on patients tele-monitoring and the triggering of alarms by a DSS for almost ten years. 
 
EVERIS ehCOS Suite, a complete clinic framework, is a leading-edge technological platform based on application 
development architecture for healthcare that includes each healthcare business component. Use it will increase the 
speed of implementation. 
 
The ehCOS Framework is the core of the suite, it is a developing architecture for healthcare with the more convenient 
on the market ownership cost: 
 

Á Technological and functional common base, more than 70 specific sector components, reusable, 
configurable and customizable. 

 
Á Selection of the most advanced technologies in each of the areas. It offers the best alternative on the 

market to achieve a balance between flexibility and 'time to market'. It incorporates the concepts and 
standards of the industry:  

 

- Latest trends of interoperability (HL7, DICOM, IHE, CDAé) 
- Codification Standards (CIE, NANDAé) 
- Usability (WC3, MSCUI) 

- Pre-built KPIs (AHRQ, Mortality, GRD) 

 
Á It includes the worldwide "best practices" and the recommendations from the leading independent 
organizations (HIMSS EMR Adoption Model, Gartner Criteria for Enterprise CPR, CCHITé). 

 
Á It supports the new trends in the industry Ą Cloud, mHealth, Continua Health Alliance. 

 
Á Constant innovation and new products (more than ú5M committed for new developments). 

 
Á Intuitive interface for developers, rich in functionalities and development assistants. 

 
Á Visual and dynamic process management based on standard BPMN (Business Process Model and 

Notation) tool. 
 

Á Connections and secure information. 

4.1.3 Progress envisioned by POLYCARE 
 

4.1.3.1 Innovation and progress over the state of the art 

 
In the proposal of POLYCARE the situation of the Technology Readiness Level of the Project (TRL) for DSS 
components are as follows: 
 
DSS ï CLINICAL ALERTS 

 
The Decision Support System (DSS) for Clinical alerts is considered to be at TRL 9 (actual system proven through 
successful mission operations) at the end of the project (same level as at the start of the project) because there 
already several commercial applications implemented with satisfactory results. There are not expected relevant 
advances as it is considered a quite mature technology. 

 
DSS ï PRESCRIPTION INTERACTION 

 

The Decision Support System (DSS) for Prescription interaction is considered to change from level TRL 3 
(analytical and experimental critical function and/or characteristic proof of concept) at the beginning to the project to 
TRL 5 (component and/or breadboard validation in relevant environment) in one first iteration at month 24 and finally 
to TRL 7 (system prototype demonstration in an operational environment) at the end of the project. 
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The justification of current TRL about Prescription interaction is based on the fact that nowadays there are  PDSS 
(Prescribing Decision Support Systems) that can check the interactions between drugs, dosage errors and drug 
contraindications such as patient allergiesé 
The systems that we have described above (PDSS) contemplates the interaction between drugs correctly prescribed 
for one disease. However, the DSS that is going to be implemented in POLYCARE foresees the interaction between 
drugs (correctly prescribed also) for several diseases (one target patient could have several pathologies).  This is the 
main technical advance of the DSS in POLYCARE. 
 
POLYCARE innovation at the Decision Support System (DSS) will be focused on applying rules START (Screening 
Tool to Alert doctors to Right Treatments) / STOPP (Screening Tool of Older Peopleôs potentially inappropriate 
Prescriptions) in order to detect and prevent medication prescription errors or identify better prescriptions in a 
particular case from a clinical point of view ( it will be researched a suitable level of alerts for these errors).  

 
In order to identify interactions between drugs an algorithm for STOPP/START Medication will be implemented and 
also algorithms for the prediction of alerts will be integrated. These algorithms will be based on existing lists and rules 
on potentially inappropriate medications and potentially prescribing omissions, which will generate alerts to the health 
professionals. These alerts will be presented just as a recommendation rather than a mandate, as the health 
professionals should take the last decision. 

 
There are two important questions about DSS in POLYCARE: 
 
How will DSS work? 

 
Á DSS will receive as input a set of variables: 

 

¶ Data received from the measuring devices at home. 

¶ Recorded information about patient activity obtained from the Collaborative Environment 
(composed by the different profiles involved in the care of the elderly). 

¶ Relevant clinical information (if available and implemented) from other systems through the 
communication interfaces of the POLYCARE system. 

¶ Active patient prescriptions. 
 

Á DSS will run validations and rules to detect possible problems. 

 
 
Some of this rules could be: 

 

¶ Validation of maximum and minimum thresholds for the reception of biometric constants. 

¶ Check between symptoms detected in the patient and adverse drug reactions (clinical algorithms 
could be defined to establish the corresponding rules as in the previous case of validation of 
reference thresholds). 

¶ Detection of inappropriate prescription and / or suggestions for other more appropriate drugs by 
applying the STOPP and START criteria. 

¶ Execution of medical guidelines validated as standards for patient care pathology or even ñad-
hocò patient care plans based on each patient status, and therefore schedule activities to do. 

 
Taking into account the previous DSS results POLYCARE system will propose new care activities to be scheduled 
and alerts. 
 
Which results are going to be obtained? 

 
POLYCARE expected results are the following: 

 
Á An alert system and action protocol to correctly assist patients according to the criticism of their 

situation:  
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¶ Existing reference values to distinguish between order an emergency attention (priority level), 
to schedule some patient care activity, to get new values to be compared in a concrete period 
of timeé. 

¶ Demanding professional interaction to analyze the situation. POLYCARE could also use its 
standard communication interfaces to launch these alerts to external systems, so that they 
can be transferred to the appropriate local system (Collaborative Environment). 

 
Á Scheduling activities based on clinical guides and protocols for the pathologies controlled. Planning 

attention that will lead to an optimization of the resources involved in the patients care (clinical staff, 
social workers, informal careersé). 

 

¶ The results of the DSS will be sent to the Collaborative Environment and there it will proceed 
to treatment. 

 
This way, the DSS will consist of two different parts: 
 

Á The machine learning algorithms/ analytics: they receive all the information for both parts, the patient 
gathered data through the data collected by the biosensors/wearables as well as all the information 
proceeding from the clinical side (patient care plans, medical guidelines, summary of the Electronic Health 
Record, clinical agendas, etcé) and after processing all the information it will execute all the operations to 
return a result, which can be a generation of an alert with priority level, the generation of a set of activities 
as mails, SMS, appointment requests, etc. 
 

¶ The algorithms invocation side: including all the developed services to invoke the correspondent 
algorithms on each case. To obtain information from the clinical side and the results processed from the 
machine learning algorithms, offering this information to the components in charge of the generation of the 
set of the POLYCARE activities and the alerts. These two final components will interact with POLYCARE 
clinical schedules (included into the POLYCARE Agendas module) to be able to schedule the 
appointments/ activities required. 

 
A high level vision of this system is shown on the following figure: 
 

 
 

Figure 7 ï Decision Support System 
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4.1.3.2 Quality of care enhancement 

 
As we have mentioned above, POLYCARE will integrate algorithms on the Decision Support System (DSS) to be able 
to predict alerts on medicine prescription and on patient status derived from vital signals monitoring.  
 
The system will be completely personalized for the patient depending on particular situation and will provide 
procedures and advices depending on it.  
 
To achieve this, the Decision Support System will be able to provide to medical professionals the ability to configure a 
patient profile and specific parameters at any time depending on the evolution will be able to obtain from the analysis 
by the DSS. The system will help to improve the daily work of the people involved in patient care (clinical staff, 
social workers, informal caregiversé) and this will impact on the quality of life of patients. 
 
The target patients of POLYCARE usually are poly-medicated, so it is important to provide suitable prescriptions 
and avoid issues related to poly-pharmacy.   
 
To achieve this, POLYCARE is going to implement algorithms and rules in the Decision Support System (DSS) based 
on START and STOPP rules (mentioned above) on medicines that will control the drug doses and the adherence to 
medication.  
 
The existence of a patient care plan integrated into POLYCARE system as well as the possibility to modify it as result 
of a non-invasive to the clinical staff recommendation coming from the DSS will empower the health control offered to 
the patient, who is adhered to a previously established care plan coming from the Hospital which is continuously under 
the possibility of being updated, taking into account the data gathered regarding the patient status. For example, in 
case of registering an emergency previously defined by the clinicians, an alert will be sent to the responsible of 
managing these situations and it will be possible to re-prioritize the tasks corresponding to the personal care plan 
assigned to each patient.   
 
A first approach for one of the most important (taking into account the above mentioned functionality regarding 
appointments and tasks scheduling) functionality included into the collaborative environment can be seen in the 
following figure: 
 

 
Figure 8 - Clinical schedules   

 

4.1.3.3 Sustainability and market prospects 

 
As mentioned before, POLYCARE is going to develop the DSS using ehCOS framework provided by Everis. Some of 
the solutions developed by Everis based on this framework are: 
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Á ehCOS Protocols: support system to protocoled care that allows the clinical staff to receive non-
invasively recommendations based on scientific literature (GPC). 
 

Á ehCOS UCI: new solution for predictive analysis and big data to improve the quality of health care of 
critically ill patients in ICUs (Intensive Care Units). 

 
Exploitation of POLYCARE project results will depend on each partner role and in the case of Decision Support 
System (DSS). Individualized exploitation is expected on the one hand as a product of Artificial Intelligence applied to 
the medical environment and on the other hand within the ehCOS suite commercialized by Everis. 

4.2 Integrated care collaborative environments 

4.2.1 Update on the state of the art 
 

4.2.1.1 Background and state of the art highlights 

 
One of the key results of the POLYCARE is to assure the collaboration between the health, social, formal and informal 
caregivers as well as the patients. For this reason a collaborative environment for sharing all the patients data 
between the project roles responsible for the patient care depending on their authorization level to access these data. 
 
On the other hand, one of the main technical objectives of POLYCARE is to share real time information about the 
patient status as well as to give feedback from the care givers and the clinical staff point of view, Furthermore, locating 
the patient into the centre of the system achieving a real and high quality home hospitalization. All this collaboration 
between the different stakeholders involved in the project will be supported based on user interfaces like those of the 
social networks creating what is called as POLYCARE collaborative environment.  
 
GENERAL COLLABORATIVE ENVIROMENT 

 
In a generic definition extracted from Wikipedia a collaborative environment, is a tool for supporting people on its 
individual and cooperative daily work. Taking this into account we could consider well known applications as mail, 
instant messaging or videoconference inside this definition. Nevertheless, the current idea of collaborative 
environment is something different, this is why some other definitions are closer to POLYCARE project. This is the 
example of Collaborative Working Environments (CWE), groupware (term used by Lotus IBM platform from the 90ôs) 
or even Social Task Management applications.  
 
Definitely, a collaborative environment may be defined as a web ï based tool empowering the team working, 
especially when the team involved on a task is distributed or the work is performed by some people remotely. The 
accessing way is usually through a navigator and one of the main specifications of these systems remains on the 
active participation of the involved people. 
The basic functionalities of a generic collaborative environment are: 
 

Á Task assignment to the different participants. 

Á Common calendar. 

Á Conversations between the different participants in which doubts are raised and cleared in a shared way. 

Á Instant messaging between participants. 

Á Generic documental management. 

Á Collaborative writing. 

Á Task and workflow management: history of the different tasks performed by each participant (including in 

example, the required time to perform the different actions). 

Á Web conferencing (tele and video conferencing). 

 

We can talk about as many generic collaborative environments as possible different scenarios or environments, but as 
we need to simplify we are going to keep in mind a clear differentiation between: 
 

Á Collaborative platforms: fitting perfectly with the previous definitions. Providing a common interface for 

discussions, document sharing, task managementé Main references at the moment of writing this 

deliverable are Asana, Kanbanery, Podio, Trello, Wrike, Zyncro or Producteev among others. 



D2.1 Update on the State of the Art  
 

  Page 65 of 136 
   

This project has received funding from the 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ  
2020 research and innovation programme under grant agreement No 690367 

Á Project management platforms: besides the functionalities provided by the previous platforms, project 

management functionalities related to the different methodologies used are included. Both for predictive 

methodologies (PMBoK based) and for agile methodologies (SCRUM, XP), this is why on these platforms 

we can find functionalities as Gantt graphical management, efficient allocation of resources, economic 

management of the projecté Examples may be AtTask, EasyProjects, Basecamp, Liquidplanner, 

Mavenlink, etc. 

 
We could think on a third group composed by ñotherò tools as ticketing management tools (i.e JIRA), time registering 
(or time ï tacking) tools (i.e. Toggl). 
 
INTEGRATED CARE COLLABORATIVE ENVIRONMENT 

 

Integrated care collaborative environments allow all the stakeholders related into the patients care, to share all the 
information about the patient status, his/her evolution, recommended treatment, vital measurements, etc. making the 
communication between both worlds (clinical and non-clinical caregivers) easier and faster. 
 
First examples of collaborative environment on clinical environment are related to Business to Business (B2B) with the 
objective of allowing the private platforms to interchange not only technologies but clinical resources (one example of 
this could be the reference [17]). Some other initiatives closer to our project and promoted by the public 
administrations are those supporting the information resources related to clinical records (Electronic Health Records).  
 
Finally are the patients who are demanded for a peer to peer (P2P) model in which they can share their problems or 
worries or even their medical history or metrics just to the common good [18]. 
 
The objective of POLYCARE is to have a collaborative environment not only for one of the profiles above mentioned 
but all of them, who are part of the different stakeholders of the system: patients, informal caregivers, social caregivers 
and clinical staff.  

 

4.2.1.2 Current trends and mainstream technologies 
 

GENERAL COLLABORATIVE ENVIROMENT 

 

In the last years some companies, most of them related to the software development world, have concluded that the 
tools and methodology usually used on project management are too complex and heavy to use for people not really 
compromised with management tasks. Microsoft project is underused (only to draw Gantt diagrams), intranets look for 
an opportunity and some other big applications like Lotus Notes or Microsoft Sharepoint are commonly used but 
difficult to integrate with some other applications which may be useful for everyday work. 

 

The thought that social networks are extremely easy to use as well as those tools emerging from ñGoogle worldò which 
have drawn the attention of low technical profiled users, have lead the companies to think on the possible application 
of these philosophies to the traditional management and collaboration working tools. 

 

Nowadays there are three basis on which the general collaborative environment are progressing: 

 

¶ User experience: Collaborative tools are customizing themselves taking into account their users 

preferences but leaving the option for personal (individual) preferences.  The way is to reduce IT 

complexities to provide to the users with a nature and integrated experience on which they can find 

whatever they need with no dependencies of their technological knowledge. Last tendencies on this field 

leads to functionalities as: 

¶ Instant messaging or chat. 

¶ Video conference. 

¶ Blogging. 

¶ Shared boards 

¶ Personalized dashboards 
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¶ Web forums 

¶ Intuitive e-mail 

¶ Cloud application 

 

¶ Personal collaboration: Social networking goes beyond staying in contact with colleagues, providing a 

way of get new clients, keep the history of movements related to a commercial contact, create new 

groups, events, sharing knowledge or even increasing productivity of the companies employees fostering 

cooperation and non-replying efforts on the working objectives consecution. 

 

¶ Mobility: to be focused on the platform on which these collaborative environments are consumed is 

another of the main points on which the future of these tools. The ñ24x7 hours connectedò among with the 

ñwherever you beò terms are growing together with the functionalities catalogue of the smart phone and 

tablets. The flexibility to be used when/where/from (device point of view) the user needs is one of the main 

directions at the business models of the companies development these types of tools. 

 
INTEGRATED CARE COLLABORATIVE ENVIRONMENT 

 
As commented on the previous sections the main objective of POLYCARE collaborative environment consist on the 
collaboration between the different user profiles involved in the project, trying to get to the concept of ñpersonalized 
medicineò referring to the tailoring of treatment based on the individual characteristics of each patient. 

 

Clinicians will take advantage of the gathered information from the patients having the possibility of implementing a 
smart environment around the patient connected with all the nodes providing information about the patient status. 

 

The first step (or the main prerequisite) of this type of systems is performing an appropriate and accurate user profile 
of the patient. 

 

Last tendencies related to integrated care environments are related to leaving beyond all the barriers at using web 
collaborative portal by patients and to be prepared for future technology investments. In this point the continuous 
ñlearning loopsò between consumers and providers (patients and caregivers) are a crucial point to the continuous 
improvement of these collaborative tools. This improvement is always addressed to: 

 

Á Environmental assessment: to assess health literacy barriers and helpers in hospital, clinic and doctorôs 

office environments (i.e. jargon-filled signs and directions, staff who donôt communicate clearly and 

lengthy). 

Á User ï centred design: to have the technology at the user service fitting its needs. 

Á Techniques to create an easy ï to ï understand content (i.e. help the patients to understand their 

medical documentation) 

Á Patient surveys and other feedback mechanisms: to get the patients experiences and preferences at 

the moment of using the collaborative tools. 

4.2.2 Progress envisioned by POLYCARE 
 

4.2.2.1 Innovation and progress over the state of the art 

 
Coming back to the project proposal, the general collaborative environments are considered to be at TRL 9 (actual 
system proven through successful mission operations), as they have been adopted and applied by different types of 
companies in several and different scenarios to tap into the knowledge of their employees, customers, researches, 
etcé this is why no innovation is intended to be obtained on this field.  
 
Contrary to the previous ones, integrated care collaborative environments are considered to be at TRL 2 
(Technology concept and/or application formulated) as the methodology to share information searching for a better 
developing of all the patient careers work is still not defined and consequently the supporting technology for this 
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processes is considered to be at the same point. After eighteen months of testing the POLYCARE collaborative 
environment (from M19 to M36) it will be supposed to be at TRL 7 (System prototype demonstration in an operational 
environment) focusing on two ways: 
 

Á Personalization: speaking in terms of customized presentation of information tailored to the needs, 

permissions (profile) and competencies of the users. 

Á Security: speaking in terms of user privacy and confidentiality of the patient information shared between 

the POLYCARE stakeholders. 

 

4.2.2.2 Quality of care enhancement 

 
The enhancement of the quality care related to the collaborative environment is clearly extracted from the previous 
sections only taking into account that the different people involved into the patients care will be informed at every time 
(even on real time) about the patient status, evolution and/or needs, this point will give the patient the thought that its 
health status is every time controlled without going to the Hospital.  
 
From the clinical staff and social caregivers involved in the patient care point of view the possibility to respond and 
to give answers to each variation, alert or comment submitted related to their patient is a way to increase the quality 
of their service without stressing their daily work reducing the people attending to urgencies at the Hospital and 
allowing not to decrease the attendance time due to the increasing demand of people at the Hospital. 
 
The personalization based on the end ï user (patient) increases the user ï experience and this way the quality of 
the service offered to the patient, giving the opportunity to interact with the doctors/caregivers just as they need. 
 

4.2.2.3 Sustainability and market prospects 
 
POLYCARE collaborative environment will be developed using ehCOS framework provided by Everis trying to 
accelerate the developments as this project is divided into two main areas: developing and integration of the 
technological solution and developing and implementation of the methodology selected into three different 
pilots. Three different solutions are developed (at least by Everis) based on this framework: 
 

Á ISEHM: Integral solution health emergency management, allowing the collaborative work of all the 

professionals involved in an emergency/urgency episode. 

Á QUIRAV: Advanced Surgery, surgery environment application allowing the interaction of professionals 

taking part of a surgery intervention. 

Á SmartED: support system based on clinical protocols to give non ï invasive recommendations to the 

health professional based on scientific literature. 

 

The previous commented products as well as the exploitation strategy defined into the project proposal guarantees 
the sustainability (based on the perspective of software updates and improvements of ehCOS system applied to the 
project) and market prospects of the developed solutions within these projects (which will be responsibility of each 
partner taken into account their own business plans). 

4.3 Telemedicine and telemonitoring 

4.3.1 Update on the state of the art 
 

4.3.1.1 Background and state of the art highlights 

 
Telemedicine is the use of telecommunication and information technologies to provide clinical health care at a 
distance. The term telemedicine is the most global term, covering all areas of medicine applied information technology 
or other. The term e-Health applies to health in the information society. 
Telemedecine solutions have been maturing for some years, and in the last decade, plenty of services have been 
deployed and implemented. Their aim was to provide health services to elderly people with chronic conditions, 
maintain the sustainability of the Health and Social systems by optimizing the existing resources and approximate 
















































































































