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Executive summary 

The SmartCare services have been tested in nine European regions interested in providing 
integrated care and optimising service provision. The project objective is to identify all 
the relevant differences induced for different stakeholders by implementing ICT-enabled 
integrated health and social care. The evaluation of the project is based on the MAST 
evaluation framework, and has two complementary approaches. The first takes into 
consideration the significant diversity seen in the project and the need for local data and 
local evaluation. The second demonstrates the European added value of the project and 
the strengths of the project, including the multidisciplinary expertise available in the 
projects, and the long and successful collaboration among key partners in the evaluation of 
eHealth projects, common codebook and database, etc. This approach uses patient-level 
data and valid statistical methodologies; these are described in detail, and have already 
been tested in other European projects. Because of the extent of the evaluation, and in 
order for all the produced evidence to be available to everyone interested in providing 
ICT-enabled integrated care, there are a number of annexes that include all the local 
evaluation reports and the project level evaluation and methodology. In order to overcome 
the multi-level diversity in the project, we have tried to identify common characteristics 
and possible common confounders, both at patient level as well as at site level. 

From a final number of more than 10,000 service users, the evaluation cohort consisted of 
1,764 care recipients with a mean age of 76 years old. Significant diversity has been seen 
in the population characteristics, services and outcomes. The integrated care (IC) group 
has been followed for about 239 days vs 288 days for the usual care (UC) group. SmartCare 
services were safe from a clinical and technical point of view, and there was no statistical 
significant difference in mortality. Although the total number of admissions was higher for 
IC recipients, they were less likely to be hospitalised than the patients in the UC group, 
and their hospital admissions were shorter. Care recipients from settings with high self-
perceived health & social care integration level at the start, or higher improvement in this 
level, are less likely to be hospitalised. More contacts with the health and social care 
professionals have been registered in the IC group. In the socio-economic impact 
assessment, a positive overall socio-economic return is likely to be achievable in some 
deployment regions. Full consensus and precise awareness exists in the nine sites that 
integration and integrated care stem from the necessity to meet the complex needs of 
frail persons with higher quality of care services and better care effectiveness. The major 
aim of the deployment sites was to improve horizontal integration, although in some cases 
there was also greater vertical integration. Integration was supported by ICT and a shared 
electronic personal record. In all sites, the self-perceived level of integration improved as 
a result of the project. Although all sites consistently report that this type of coordinated 
care positively impacts on care recipients, there does not seem to be any self-perceived 
progression by care recipients from passive receipt of care toward greater patients’ 
activation, and the anticipated benefits of integrated care, in terms of quality of life 
improvement, have not materialised in the deployment sites. A more detailed discussion of 
key findings and conclusions can be found in section 9. 

However, these project findings have to be interpreted cautiously due to a number of 
limitations which have been clearly acknowledged. Further research is necessary, together 
with extensive discussions among all stakeholders in order for EC and European citizens to 
take full advantage of the results of this trailblazer project. 
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1 Introduction 

1.1 Purpose of this document 

This document presents the outcomes of the project-level evaluation as well as the site-
level results of the evaluation. The main characteristic and the driver of the project-level 
evaluation is the diversity seen in each site and domain. Consequently, the project-level 
evaluation is based on the deployment site-level results, but efforts have been made to 
identify commonalities and differences among the different sites and services, to extend 
the evaluation beyond what had been agreed before the last review meeting, and to try to 
produce evidence which could be useful for the regions wishing to provide ICT-enabled 
integrated care. The complete description and results of the site-level evaluations can be 
found in the annexes, while in the main document the project-level lessons learned from 
the evaluation are presented. 

1.2 Background 

The evaluation, project- and site-level, is based on the MAST evaluation framework, and 
the results are presented according to the MAST reporting guidelines. All sites were 
provided with guidelines on analyses, tables, and templates in order to present the results 
with a homogeneous way despite of the apparent differences in the population and the 
services under evaluation. A workshop was arranged in Copenhagen on 17th November 2015 
in order to assist sites in preparing their results, and discuss how this should be done 
within the MAST framework. 

Some of the deployment sites faced significant difficulties in collecting the required data 
on time and in the appropriate quality. Project and site level data quality control 
identified these issues, and the partners invested additional time to solve them after the 
official deadline for data uploading. The project database hosted in Arsenal IT closed at 
the end of July. 

Data analysis started with a two-month delay, but finished on time thanks to the fact that 
the whole analysis had already been scripted in the appropriate statistical software, and 
that large parts of the MAST evaluation framework based on descriptive text had already 
been prepared for the interim evaluation reports. Consequently, most sites were able to 
provide input within the given deadline. 

Because of the extent of the evaluation and in order for all the produced evidence to be 
available to the reviewers and to everyone interested in providing ICT-enabled integrated 
care, there are a number of annexes that include all the local evaluation reports and parts 
of the project level evaluation. 

1.3 Objective 

The project objective is to identify all the relevant differences induced by implementing 
ICT-enabled integrated health and social care, mainly on the health and social care 
resources used, safety and clinical effectiveness, users’ perspectives and organisational 
aspects. 

Any impact that ICT supported integrated health and social care might have on all users is 
the subject of analyses according to the framework presented in the MAST model 
(Kidholm, et al., A model for assessment of telemedicine applications: MAST., 2012). MAST 
was adapted for SmartCare to cover aspects of social and healthcare integration and 
includes the following domains: 
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1. Health problem and characteristics of application 

2. Safety 

3. Clinical effectiveness 

4. Patient perspectives 

5. Economic aspects 

6. Organisational aspects 

7. Socio-cultural, ethical and legal aspects. 

Cost benefit analysis (deliverable D9.4) and predictive modelling (deliverables D7.2 and 
D7.7) underpin the evaluation with the outcomes and outputs providing the regions with 
the necessary evidence-base for them to consider mainstreaming the delivery of integrated 
care services for other population cohorts in their region and elsewhere. 

1.4 Structure of document 

The MAST model includes seven domains that provide a structure for reporting. This 
deliverable is structured accordingly, and thus the chapters are: 

 Chapter 2: Methodology: Describes the project population, primary research 
hypothesis, study design, indicators and outcomes, the completed tasks, and the 
statistical methods used. 

 Chapter 3: Domain 1: Description of the health and social situation of care 
recipients. 

 Chapter 4: Domains 2 & 3: Safety, clinical and care effectiveness. 

 Chapter 5: Domain 4: Care recipients’ perspectives. 

 Chapter 6: Domain 5; Economic aspects. 

 Chapter 7: Domain 6: Organisational aspects. 

 Chapter 8: Domain 7: Socio-cultural, ethical and legal aspects. 

 Chapter 9: Key findings and conclusions. 

 Chapter 10: References. 

The following appendices are included: 

 Appendix A: Interview guide for end-users. 

 Appendix B: Sample size calculation – excerpt from D8.1. 

 Appendix C: Data screening and cleaning. 

 Appendix D: Logistic regression analyses. 

 Appendix E: Negative binomial regressions. 

 Appendix F: Multiple regression model. 

 Appendix G: 2-way ANOVA. 

The following are the annexes to this report: 

 Annex 1: Updated Process Evaluation template 

 Annex 2: Aragon detailed outcomes 

 Annex 3: South Karelia detailed outcomes 

 Annex 4: FVG-ASS1 detailed outcomes 



D8.4 Deployment outcomes 

 
 

Public Page 14 of 184 v1.0, 18th October 2016 

 Annex 5: Kraljevo detailed outcomes 

 Annex 6: RSD detailed outcomes 

 Annex 7: NHS 24 detailed outcomes 

 Annex 8: Tallinn detailed outcomes 

 Annex 9: Noord Brabant detailed outcomes 

 Annex 10: Attica Detailed outcomes 

1.5 Glossary 
 

A&E Accident and Emergency 

AACCI Age-Adjusted Charlson Comorbidity Index 

ACS Acute Coronary Syndrome 

ANOVA ANalysis Of VAriance 

ARA Aragon 

ATT Attica 

BMI Body Mass Index 

CABG Coronary Artery Bypass Grafting 

CAD Coronary Artery Disease 

CCI Charlson Comorbidity Index 

CEICA Ethics Committee for Clinical Research of Aragon 

CFI Comparative Fit Index 

CHF CHF Congestive Heart Failure 

CI Confidence Interval 

CIP Competitiveness and Innovation Framework Programme 

cm Centimetre 

COPD Chronic Obstructive Pulmonary Disease 

CR Care Recipient 

CSV Comma-separated values 

CU Central Unit 

CVA Cerebral Vascular Accident 

CVD Cardiovascular Disease 

DHDN Danish Health Data Network 

DM Diabetes Mellitus 

DoH Declaration of Helsinki 

DPCM Decree of the President of the Council of Ministers 

DSMEP Diabetes Self-Management and Education Program 

eCCIS eCare Client Impact Survey 

EHR Electronic Healthcare Record 

ETCH East Tallinn Central Hospital 

EUnetHTA European network for Health Technology Assessment 

FVG Friuli-Venezia Giulia 

GFI Goodness-of-fit index 



D8.4 Deployment outcomes 

 
 

Public Page 15 of 184 v1.0, 18th October 2016 

GP General Practitioner 

HbA1c Glycated hemoglobin 

HC Health Care 

HCP Health Care Provider 

HD Hospital Discharge 

HIS Hospital Information System 

IC Integrated Care 

I/FC Informal/Family Carer 

ICD-10 International Classification of Disease, 10th edition 

ICSMER  Integrated Care Socio Medical Electronic Record 

ICT Information & Communication Technology 

IPF Iatriko Palaiou Falirou 

IRR Incidence Rate Ratio 

IT Information Technology 

Kg Kilogram 

KRA Kraljevo 

KVL-H Kwaliteit van Leven bij Hartpatiënten 

LFU Length of follow-up 

LOPD Organic Law on the Protection of Personal Data 

LTC Long-term Care 

MAD Municipality of Agios Dimitrios 

MAL Municipality of Alimos 

MAST Model for Assessment of Telemedicine 

MI Myocardial infarction 

MMC Máxima Medical Centre 

MPF Municipality of Palaio Faliro 

NA Not applicable 

NBR North Brabant 

NYHA New York Heart Association 

OR Odds Ratio 

PAM Patient Activation Measure 

PCI Percutaneous Coronary Intervention 

PDS Personal Data Store 

PGS Personalised Guidance Service 

PHC Primary Health Care information system 

PHR Personal Health Record 

QoL Quality of Life 

RSD Region of Southern Denmark 

SaaS Software as a Service 

SALUD Servicio Aragones de Salud 

SC SmartCare 

SCO Scotland 
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SCP Social Care Provider 

SD Standard Deviation 

SKA South Karelia 

SUS System Usability Scale 

T2DM Type 2 diabetes mellitus 

TAL Tallinn 

UC Usual Care 

WHO World Health Organisation  

WHOBREF WHO Quality of Life-BREF 

WP Work Package 
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2 Methodology 

Interventions in the area of integrated eCare are in most cases complex interventions 
building upon a number of components that may act independently or interdependently, 
and involving and affecting a range of different stakeholders (Dyrvig, 2014). The project 
evaluates the functions and impacts of the SmartCare pilot services from the point of view 
of the different principal roles / stakeholders, such as end users (care recipients), 
voluntary and non-voluntary informal carers, formal care staff / professionals, managers 
and fund-holders. Evaluation of integrated care service delivery processes will improve the 
current scientifically based knowledge on barriers and facilitators towards integrated care 
delivery. Beyond this, scientific knowledge will be generated on outcomes of integrated 
care service delivery from the perspective of all actors involved. 

2.1 Project population 

The SmartCare services have been tested in nine European regions, interested in providing 
integrated care, assessing the impact of their services and optimising service provision. 
The nine deployment sites are: 

1. Aragon, Spain (ARA). 

2. Attica, Greece (ATT). 

3. South Karelia, Finland (SKA). 

4. Friuli Venezia Giulia, Italy (FVG). 

5. Kraljevo, Serbia (KRA). 

6. Region of Southern Denmark (RSD. 

7. Scotland, UK (SCO). 

8. Tallinn, Estonia (TAL). 

9. Noord Brabant, Netherlands (NBR). 

The deployment sites have reported that more than 10,000 citizens have used the 
SmartCare services (Table 1). From this population, data have been collected from a 
representative sample of 1,764 care recipients that comprised the evaluation cohort. The 
experiences of other users e.g. healthcare and social care professionals and informal 
carers, have been evaluated with qualitative methods, e.g. interviews. Data have been 
collected and interviews have been performed in accordance with the local operational 
protocols (D8.2) based on the MAST evaluation framework. All participants who fulfilled 
the eligibility criteria have been enrolled and evaluated. 

Each deployment site defined the local sample size in accordance with the project 
guidelines for sample size calculation (see Appendix B). However, these calculations have 
not always been based on the local primary hypothesis, as recommended by the Evaluation 
Team, but in some cases have been subordinated to other considerations (e.g. budget 
available, feasibility, etc). 

Some deviations from the original plan of enrolment of 2,211 care recipients have been 
seen, mainly because of non-compliance with the evaluation protocol. 363 care recipients 
have been excluded by the project evaluation, although they have been followed in 
accordance with the protocol and their data have been collected, because either they 
were not eligible in accordance with the local criteria, or they have not been assessed at 
baseline in accordance with the evaluation guidelines. Although these deviations have 
been identified early, the significant delay of the project start, a number of organisational 
or financial barriers, and the fact that in some cases it was more difficult to collect some 
data than expected (given the pragmatic approach of the project), did not allow to 
replace these users with other eligible citizens in accordance with the local and project 
evaluation protocol. 
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In summary, the main reasons for deviation were: 

 Scotland: 188 usual care recipients have been rejected from the project level 
evaluation because they have not been assessed at baseline in accordance with the 
guidelines for the project level evaluation, and there are no data for their baseline 
characteristics or for the length of follow-up. 

 Attica: 171 care recipients have been excluded from the evaluation because they 
were not eligible in accordance with the strict clinical eligibility criteria of HbA1c≥7% 
and <10%, although they received SmartCare services for the whole duration of the 
project, and their data have been collected in accordance with the local operational 
protocol. 

 FVG: 19 drop-outs in evaluation; they did not receive allocated care, nine because 
they withdrew consent, ten because of prolonged hospital admission. 

 Eksote: 15 drop-outs in evaluation; they did not receive allocated intervention, 12 
decided not to participate, 3 for unknown reason. 

 Tallinn: four drop-outs in evaluation; they did not receive allocated intervention. 

 Noord-Brabant: four received allocated intervention, but were excluded from the 
analysis because they did not fulfil eligibility criteria: they were younger than 50 
years old. 

 RSD: 11 drop-outs, did not fulfil eligibility criteria. 

The care recipients’ evaluation cohort and the contribution of each deployment site in this 
cohort are presented in the Table 2. 

The SmartCare pathways have been designed around two major service scenarios: 

 Integrated long-term care support at home (ICP-LTCare pathway). 

 Integrated care following hospital discharge (short-term) (ICP-SP or Discharge 
pathway). 

Although it was original planned that half of the care recipients would be enrolled in the 
long-term pathway and half in the short-term, finally three quarters were enrolled in the 
long-term (Table 2), maybe reflecting local priorities. 

2.2 Primary research hypothesis for project level evaluation  

The primary research hypothesis of the project is that SmartCare services would improve 
care recipients’ perspectives, mainly quality of life, empowerment and satisfaction, while 
at the same time their need for admissions and contacts with the health care professionals 
would be reduced. 

Another objective of the evaluation is to assess any other impact these services might have 
on all users, including safety, other clinical indicators, e.g. HbA1c, on the organisational 
aspects, and on the social, ethical and legal aspects. 

The evaluation of the economic impact of the project is part of WP9; following a different 
approach (cost-benefit analysis) this is presented deliverable D9.4B. 

2.3 Eligibility criteria 

The eligibility criteria, in accordance with deliverable D8.1 Evaluation framework for 
SmartCare (v1.0 3rd October 2013, paragraph 3.2, page 10), are: 
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“Inclusion criteria for end users: provided with both health and social care.  

 Falls prevention: NHS 24. 

 Congestive heart failure: RSD. 

 Frail elderly: Aragon, Italy.” 

Within these inclusion criteria, the sites were free to select locally the population which 
would receive the local SmartCare services and would be evaluated. After reviewing the 
local operational protocols, it was clear that there were no common inclusion criteria 
(Table 3) with the exception of the consent to participate in the project, or at least to 
share their data (Scotland). This produced a matrix (Table 3) of different services focused 
on different patients for a different time period. 
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Table 1: Final number of SmartCare services users  

 Number of service 
users 

Number of users 
evaluated 

Healthcare 
Professionals 

Social Care 
professionals 

Informal carers 

SITE Target Current Target Current Target Current Target Current Target Current 

Aragon 350 351 328 354 59 59 78 78 0 0 

Attica  280 270 268 97 13 13 3 3 10 7 

Eksote 229 238 226 228 30 30 7 7 52 52 

FVG-ASS1 200 201 200 201 90 120 20 16 100 100 

Kraljevo 228 228 210 210 20 20 10 10 100 100 

RSD 881 881 153 143 157 157 1,245 1,245 0 0 

Scotland 7,500 8,212 603 403 1,251 1,415 1,000 1,204 2,000 1,249 

Tallinn 100 100 83 100 12 12 5 5 12 12 

Noord-Brabrant 80 58 40 28 7 8 3 0 10 5 

TOTAL 9,848 10,539 2,111 1,764 1,639 1,834 2,371 2,568 2,284 1,525 
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Table 2: The project care-recipients’ evaluation cohort 

 

IC UC Total ARA ATT SKA FVG KRA RSD NBR SCO TAL 

N (all in database) 1134 1,004 2,138 354 268 228 201 210 154 32 591 100 

Excluded (non-eligible for evaluation) 91 283 374 0 171 0 0 0 11 4 188 0 

Evaluation cohort 1,043 721 1,764 354 97 228 201 210 143 28 403 100 

Long term pathway 921 407 1328 350 97 110 100 101 107 0 403 60 

Short term pathway 122 114 236 4 0 18 101 9 36 28 0 40 

Parallel comparator group 452 721 1173 354 97 100 201 100 143 28 100 50 

Historical comparator group 303 0 303 0 0 0 0 0 0 0 303 0 

Reasons for end of follow-up 
            

Follow-up completed as planned 851 662 1,513 301 97 166 124 198 142 17 377 91 

Deceased 33 23 56 22 0 4 13 12 1 0 0 4 

No need of SmartCare care services any 
more 

47 32 79 0 0 16 63 0 0 0 0 0 

Other reason 73 1 74 26 0 42 0 0 0 1 0 5 

Missing 39 3 42 5 0 0 1 0 0 10 26 0 

Abbreviations: IC – integrated care, UC – Usual care,  

ARA – Aragon, ATT – Attica, SKA – South Karelia, FVG – Friuli-Venezia Giulia, KRA – Kraljevo, RSD – Region of Southern Denmark, NBR – North 
Brabant, SCO – Scotland, TAL - Tallinn 
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Table 3: Commonalities and differences in the eligibility criteria among the different sites 

 ARA ATT FVG KRA NBR RSD SCO SKA TAL 

Health / social 
care needs 

Yes Yes Yes Yes Yes Yes NO Yes Yes 

Able to use 
equipment 

Yes Yes Yes Yes Yes Yes NO Yes Yes 

Signed consent Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Age ≥65y >50y >50y >60y ≥18y (>50y) >18y (>50y) >50y ≥65y ≥65y (>50y 
SP) 

Heart Failure Yes No Yes Yes Possible Yes No Possible Yes 

Diabetes Mellitus Yes Yes Yes Yes No No No Possible Yes 

COPD Yes No Yes Yes No No No Possible Yes 

Cardiovascular 
disease (excl. HF) 

Yes No No Yes Yes Yes No Possible No 

Other diseases Hypertension, 
poly-pharmacy 

HbA1c ≥7% 
and <10% 

Frail (BADL≥1) Chronic 
diseases, 
disabilities, 

Outpatient 
cardiac 
rehabilitation 

IHD/HF and in 
need of 
rehabilitation 

Falls 
prevention 

No disease-
specific 

- 
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2.4 Study design 

The overall SmartCare project is an observational study (Table 4), where participants are 
allocated to intervention (integrated care, IC) or comparator group (usual care, UC). The 
set-up of all SmartCare sites is as cohort studies: groups include people with similar 
characteristics followed over a period of time. The groups were planned to split into half, 
so half of the population received the intervention, and the other half received usual care. 
In most cases, the two groups ran in parallel. The only exceptions were  

 Scotland and South Karelia, for which the comparator groups were historical cohorts: 
assessment of the user characteristics and outcomes before the start of the project – 
retrospective collection of data; and  

 Kraljevo, for which data collection for control group was mixed: historical data was 
extracted from electronic health record and social care dossiers but they also filled 
two questionnaires at the beginning and at the end of study period.  

The rules of division into groups differed between deployment sites; so in some pilots 
there is randomisation (FVG, ATT, KRA, TAL), whereas in others, geographical aspects 
decided the groups. It was reported that sufficient calculations on possible confounding 
from geographical division have been carried out locally, but in most cases the number of 
patients recruited seems to reflect a balance between the number of patients described in 
the DOW and the ability of the sites to achieve the target, given the significant delays in 
the first stages of the project. 

Table 4: Study design 

 ARA ATT FVG KRA NBR RSD SCO SKA TAL 

Study design Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Observ

ational 

Intervention Prospe

ctive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Prospec

tive 

Comparator Prospe

ctive 

Prospec

tive 

Prospec

tive 

Mixed* Prospec

tive 

Prospec

tive 

Retrosp

ective 

Retrosp

ective 

Prospec

tive 

Allocation ratio 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 

Randomization Geogra
phical 

Yes Yes Yes No Geogra
phical 

NO No Yes 

* In Kraljevo, data collection for control group is mixed. Historical data is extracted from 
electronic health record and social care dossiers, but they also filled in two questionnaires at the 
beginning and end of study period. 

2.5 Outcomes, indicators and questionnaires 

2.5.1 Primary project-level outcome 

The overall aim was to identify the differences induced by implementing ICT supported 
integrated health and social care, including:  

 Difference in number of admissions. 

 Difference in number of other contacts to healthcare. 

 Difference in number of contacts to social care. 

 Differences in costs. 
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 Differences in organisational aspects caused by implementing ICT supported 
integrated care. 

 Difference in end-user empowerment. 

 Difference in end-user satisfaction. 

2.5.2 Common questionnaires 

The WHO-Bref quality of life questionnaire, the Patient Activation Measure (PAM) 
questionnaire and the eCare Client Impact Survey (eCCIS) have assessed by all the sites 
(Table 5). In addition, the Hospital Anxiety and Depression Scale (HADS) has been collected 
by two sites, but only one uploaded the data in the central database due to administrative 
issues. The sites have also used other site-specific questionnaires to assess the changes 
locally; some of these results are included in the site-level evaluation reports. 

Table 5: Questionnaires at project level 

 ARA ATT* FVG KRA NBR RSD SCO SKA TAL 

WHO-BREF          

Baseline + + + +    + + 

Exit + + + + + + 

PAM          

Baseline +  + + + + + + + 

Exit + + + + + + + + + 

End user / 
Caregiver 
Satisfaction 
(eCCIS) 

+ + + + + + + + + 

End User 
Perception of 
integration 
(eCCIS) 

+ + + + + + + + + 

Staff perception 
of integration 
(eCCIS) 

+ + + + + + + + + 

HADS          

Baseline + +/-        

Exit + +/- 

* Attica pilot has collected HADS questionnaires but due to administrative issues, it was not 
possible to upload them on the central database. 

2.6 Challenges of the project level evaluation 

Taking into account the agreed eligibility criteria, the study design, the significant delays 
of the project, and a number of other issues that have been acknowledged during the 
previous review meetings, it is clear that some challenges for the project level evaluation 
exist. Most of these challenges are due to the fact that the project has been conducted in 
real life conditions, and had to deal with the major differences that exist in the way care 
is organised in different regions, and with very different starting situations between one 
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region and another. Some others are due to the fact that SmartCare has been a trailblazer 
project, and has explored unknown territories; there is no established “gold standard” 
methodology to assess the impact of integrated care to different stakeholders. 

The most important of the challenges are: 

 Lack of common eligibility criteria: almost all the sites have very clear eligibility 
criteria which reflect their local priorities in addressing those layers of the 
population at risk. These priorities, in most cases, were set before SmartCare 
started, and differ between the region. As a consequence, at project level, the 
SmartCare population is not uniquely defined. 

 Diversity in tested services and pathways: the project has been built on the idea of 
close collaboration between the participating regions, even if they were starting 
from different levels of integration between health and social services. Generic long 
and short-term care pathways have been designed in close collaboration between the 
Management Team and the deployment sites. However, in a second stage, the 
generic pathways had to be contextualised to the specific local situation. This 
indispensable step has led to differences in local pathways. 

 Heterogeneity in local evaluation protocols and study designs: As decided in the 
early phases of the Project, each site was responsible for its local evaluation 
protocol. These were documented and submitted as part of the D8.2 First interim 
evaluation report. The local protocols complied with D8.1 Evaluation framework for 
SmartCare, but there were significant differences as a consequence of the different 
local needs which had to be addressed, e.g. different services for different patients 
provided by sites with different infrastructure and pathways. Consequently, there 
were differences in the type of the comparator group (historical or parallel), in data 
collection methods, randomisation or not, type of randomisation if yes, etc. Local 
sample size calculations have not always been based on the local primary hypothesis, 
as recommended by the Evaluation Team, but, in some cases, has been subordinated 
to other considerations (e.g. budget available). 

 Limited common dataset: The sites have agreed to collect data covering all seven 
domains of the MAST framework. However, in consideration of the actual availability 
of data from existing databases in the deployment sites, and the cost of collecting 
additional data, the common data set is relatively limited. The limited extent of the 
common data set has been partly compensated by the collection of a large number of 
data for local evaluation. 

 Difficulties in collecting data: Some of the sites have faced unexpected difficulties 
in collecting all the data and questionnaires described in their local protocols. This 
has affected the size of the common dataset that has been available for the project 
level analysis. 

 Appropriateness of the evaluation framework as it is: There are no doubts that 
MAST is the best validated evaluation framework for eHealth interventions currently 
available. It has been used in many European eHealth projects, and successfully 
validated in almost all EU-countries. However, it had not been tested until now for 
the assessment of integrated care; it was obvious from the beginning that 
adjustment to the different needs of integrated care was necessary. Although the 
revision of MAST has started during the lifecycle of SmartCare, it was too late for the 
Project to take full advantage of it. Several data, indicators and questionnaires have 
been collected during the Project, but maybe they were not completely appropriate 
to address all the changes induced by integrated care. 

 Cross-regional analyses: Originally, given all the differences among the regions 
mentioned above, it was foreseen to conduct the project level analysis only based on 
a review (qualitative and quantitative) of the local evaluation reports. The local 
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evaluation reports are very important, very useful for local decision makers, and 
could explain some project level results and support some recommendations based 
on lessons learned during the Project. All nine local evaluation reports have been 
included as annexes in the current deliverable, and comprise the main part of the 
evaluation. 

 Adjustments for confounders: Adjustments for confounders have been conducted 
for age and gender according to the instructions given to the sites in the initial part 
of the Project. With hindsight, a number of additional possible confounders have 
been identified, and some other adjustments have been considered worthwhile. As a 
consequence, although not originally planned, a number of regression analyses and 2-
way analyses of variance taking into account all these possible confounders have 
been planned and carried out in the last months of the Project. However, from the 
statistical point of view, the results of these analyses have to be interpreted 
carefully, taking into account the large number of possible confounders. Moreover, 
these adjustments and analyses were not possible in the local evaluation reports due 
to the small sample size. 

 Feasibility of comparison between SmartCare services and usual care: It was 
apparent, even before the start of the evaluation, that whatever statistical approach 
was followed, there would be arguments about the feasibility of this comparison. 
However, we were convinced that this dataset is highly valuable, and that knowledge 
has been produced. 

2.7 Strengths 

Despite the challenges that the evaluation team had to face, there were significant 
strengths in the project: 

1. Central database: all the data collected locally have been uploaded on a central 
database, supported by Arsenal IT, giving the opportunity for a central project-level 
evaluation as well as site-level evaluations. The same database hosts the data 
collected for CareWell and BeyondSilos project. 

2. Common codebook: despite of the delays, there was a common codebook, and all 
the data collected and uploaded by the sites were coded in the same way, which 
means that the same numbers mean the same things in the different sites, e.g. 
education level = 3 means secondary school everywhere. 

3. Common evaluation framework: the project level and the local evaluations 
complied with the MAST framework, which means that all of them have collected 
data and provided assessment for all seven domains 

4. Established collaboration: there was already established a good collaboration among 
the partners, and key partners have already worked together in other successful 
European projects over the last few years. 

5. Experienced evaluation and statistical team: the evaluation of a project is a 
multidisciplinary task and demands experts in clinical and observational studies, in 
health technology assessment, in statistics, in databases, and of course in integrated 
health and social care. The SmartCare project has several of them, some of them 
with previous experience in the evaluation of other successful European projects. 
The collaboration of all these experts within the project, but even more with experts 
from the other two projects, has expanded our knowledge about the impact of 
integrated care on different regions and domains. 
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2.8 Tasks and activities performed 

The main tasks and activities of the evaluation team (all completed as planned) were:  

1. Support local teams in the evaluation of their services, although they were 
responsible for the local reports. 

2. Make sure that all the mandatory fields were correctly completed for all care 
recipients and that other data, if collected, was uploaded to the central database. 

3. Monitor data collection, quantity and quality and give feedback to the sites. 

4. Consolidate local datasets to one project dataset and validate this. 

5. Identify possible confounders. 

6. Prepare a clear and robust statistical methodology plan. 

7. Update statistical plan when all data will be available. 

8. Prepare final evaluation deliverable on time (D8.4) as originally planned. 

9. Data was analysed at the highest possible level of detail in order to extract what 
could be extracted from this dataset. 

Beyond these primary tasks and obligations of the evaluation team, the following tasks 
have also been completed: 

1. Try to generate further value for the Consortium and EC, starting the project-level 
analysis from the individual care recipients’ data rather than from the group analysis 
carried out by each deployment site. 

2. Enhance synergies (SC, CW, BS), also in the evaluation aspects. 

3. Assess intra- and inter-project comparability. 

4. Assess the level of integration. 

5. Complement the results with findings from the cost-benefit analysis (WP9) and the 
predictive modelling (WP7) in collaboration with these teams. 

2.9 Data management 

Data management requires a clear strategy consistently followed in order to maintain 
clarity of methods. The main steps include access to the database, good understanding of 
how it has been developed and work, screen data, create tools for identifying errors and 
missing values, create pathways to correct these errors. 

 

A description of the strategy that we have followed is presented in Appendix C. 

2.10 Clustering and subgroup analyses 

In order to overcome the multi-level diversity in the project, we have tried to identify 
common characteristics and possible common confounders, both at patient level as well as 
at site level. This way we have created a matrix of sub-groups, appropriate for use both in 
ANOVA and regression analyses. By “subgroup analysis”, we mean any evaluation of care 
effects for a specific end point in subgroups of care recipients defined by baseline 
characteristics. The end point may be a measure of treatment efficacy or safety. For a 
given end point, the treatment effect, a comparison between the treatment groups, will 

Check Find Correct 
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be presented (Wang, Lagakos, Ware, Hunter, & Drazen, 2007). A subgroup analysis could 
also be used to assess treatment effects for a patient-specific or a site-specific 
characteristic; this assessment is often listed as a primary or secondary study objective. 
Finally, this process will also be used to investigate the consistency of the project 
conclusions among different subpopulations defined by each of multiple baseline 
characteristics of the patients presented (Wang, Lagakos, Ware, Hunter, & Drazen, 2007).  

It is common practice to conduct a subgroup analysis for each of several, and often many, 
baseline characteristics, for each of several end points, or for both. For example, the 
analysis by Jackson and colleagues (Jackson RD, 2006) of the effect of calcium plus vitamin 
D supplementation relative to a placebo on the risk of each of four fracture outcomes for 
15 participant characteristics resulted in a total of 60 subgroup analyses. When multiple 
subgroup analyses are performed, the probability of a false positive finding can be 
substantial (Lagakos, 2006). For example, if the null hypothesis is true for each of 10 
independent tests for interaction at the 0.05 significance level, the chance of at least one 
false positive result exceeds 40%. Thus, one must be cautious in the interpretation of such 
results. There are several methods for addressing multiplicity that are based on the use of 
more stringent criteria for statistical significance than the customary P<0.05(Bailar JC III, 
1992)(Lagakos, 2006). A less formal approach for addressing multiplicity is to note the 
number of nominally significant interaction tests that would be expected to occur by 
chance alone. For example, after noting that 60 subgroup analyses were planned, Jackson 
et al. (Jackson RD, 2006) pointed out that “Up to three statistically significant interaction 
tests (P<0.05) would be expected on the basis of chance alone”, and then they 
incorporated this consideration in their interpretation of the results. 

A pre-specified subgroup analysis is one that is planned and documented before any 
examination of the data, preferably in the study protocol. This analysis includes 
specification of the end point, the baseline characteristics, and the statistical method 
used to test for an interaction (Wang, Lagakos, Ware, Hunter, & Drazen, 2007). Although, 
subgroup analyses have not been planned in the study protocol, this is part of the revised 
statistical plan of the evaluation, and has been agreed before data analysis. 

Post hoc analyses refer to those in which the hypotheses being tested are not specified 
before any examination of the data. Such analyses are of particular concern because it is 
often unclear how many were undertaken and whether some were motivated by inspection 
of the data (Wang, Lagakos, Ware, Hunter, & Drazen, 2007). Although there is no time for 
post-hoc analyses which could be included in the D8.4, the evaluation team has decided to 
perform any post-hoc analysis which may be requested before the final review, in order to 
clarify or support the findings of the planned analysis. 

In any case, the findings of the subgroup analyses should also be read with caution, 
because both pre-specified and post hoc subgroup analyses are subject to inflated false 
positive rates arising from multiple testing. 

We have included two types of subgroups and possible confounders: patient-level (Table 
6) and site-level (Table 7). Moreover, the site-level subgroups concern three different 

aspects: intervention, organisation and geographical characteristics. 

Table 6: Patient-level pre-specified sub-groups 

PATIENT LEVEL 

Age group 

<65 

65-75 

>75 
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Pathway type 

Long term pathway (pathway_type=1) 

Short term pathway (pathway_type=2) 

Number of comorbidities 

Lower (<=median) 

Higher (>median) 

Age -adjusted Charslon Comorbidity Index (AACCI) 

Lower (<=median) 

Higher (>median) 

Primary Disease at enrolment 

CHF 

COPD 

Diabetes 

Other pathologies 

Educational level 

Lower (<=median) 

Higher (>median) 

Familiar with using mobile 

YES 

NO 

Familiar with using computer 

YES 

NO 

Number of types of support at enrolment 

Lower (<=median) 

Higher (>median) 

Difference in the number of types social support 

Lower (<=median) 

Higher (>median) 

Length of follow-up (LFU) 

Lower (<=median) 

Higher (>median) 

Patient adherence to the personal care plan 

1-3 

4-5 

Professionals adherence to the patient's integrated care plan 

1-3 

4-5 
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Table 7: Site-level pre-specified sub-groups 

SITE LEVEL 

INTERVENTION CHARACTERISTICS 

Wave of pilots (wave) 

First wave (region=1, 4, 6, 8) 

Second wave (region=2, 3, 5, 7, 9 

Large, integrated and established legacy Healthcare Information systems at start 

YES (Region=1, 3, 6, 8, 9) 

NO (region=2, 4, 5, 7) 

ORGANISATION CHARACTERISTICS (level of integration) 

Self-perceived Health & Social Care Integration level at start (hs_integr_start) 

High (region=3, 6, 8) 

Low  (region=1, 2, 4, 5, 7, 9) 

Self-perceived Overall Improvement in integration level (impr_integr) 

High (region=1, 6, 7, 9) 

Low  (region=2, 3, 4, 5, 8) 

Regional Level/Geographical/Cultural 

Region 

1 - Aragon 

2 - Attica 

3 - S. Karelia 

4 - FVG 

5 - Kraljevo 

6 - RSD 

7 - North Brabant 

8 - Scotland 

9 - Tallinn 

Geographical/Cultural (geography) 

Northern Europe (region=3, 6, 9) 

Central Europe (region=5, 7, 8) 

Southern Europe (region= 1, 2, 4) 

2.11 Statistical methods 

2.11.1 Assessing normality 

Since normality is one of the assumptions for many of the statistical tests that are 
conducted, normality plots are used and interpreted as follows: 

 Histograms; if data are normally distributed, then the curve is bell-shaped. 

 Boxplots; if data are normally distributed, then the median (black line) is in the 
middle of the box. 

 Normal Q-Q plots; if data are normally distributed, then the points form the line. 
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Tests also assess the normality of distributions of variables: 

 Shapiro-Wilk test is used for sample sizes less than 50. 

 Kolmogorov-Smirnov test is used for sample sizes more than 50. 

If p-values are less than 0.05, then data are not normally distributed. 

2.11.2 Descriptive statistics 

Descriptive statistics are used: 

 to describe the characteristics of every site population; 

 to address specific research questions; 

 to check variables for any violation of the assumptions underlying the statistical 
techniques used (Pallant, SPSS Survival Manual. A step by step guide to data analysis 
using SPSS, 5th edition, 2013). 

Descriptives also provide some information concerning the distribution of continuous 
variables (skewness and kurtosis). 

Continuous variables (quantitative): All continuous variables are presented as numbers of 
patients per patient group (intervention, comparator) having this characteristic and 
percentages (n, %). Continuous variables are compared between two groups by t-test or 
between three (or more) groups by Analysis of Variance (ANOVA) test, when normally 
distributed, and by Mann-Whitney U-test or Kruskal-Wallis test, respectively, if non-
normally distributed. All p-values less than 0.05 are considered statistically significant. 

Categorical variables (qualitative): All categorical variables are reported as means, and 
standard deviations (SD) per patient group (intervention, comparator). Categorical 
variables are compared by the Chi-square (X2) test and the statistical significance is 
assessed by Pearson’s correlation coefficient. All p-values less than 0.05 are considered 
statistically significant. 

Several clinical outcomes can be expressed as absolute and relative (delta, %) differences 
between intervention and comparator group. 

The Table 8 below describes analytically all possible kind of analyses to carry out, based 
on type and distribution of variables (Hair, Black, Babin, Anderson, & Tatham, 2006) 

Table 8: Matrix of analyses (comparing groups) 

Independent variable Dependent 
variable 

Parametric 
statistic 

Non-
parametric 
statistic 

Essential feature 

One dichotomous  One 
dichotomous  

None  Chi-square  Identifies number of 
people in each category  

One dichotomous  One 
continuous  

Paired 
samples t-
test  

Wilcoxon 
Signed-Rank 
test  

Same people on two 
different occasions  

One categorical  One 
continuous  

One-way 
ANOVA  

Kruskal-
Wallis  

Three or more groups – 
different people in each 
group  

One categorical  One 
continuous  

One-way 
repeated 
ANOVA  

Friedman 
Test  

Three or more groups – 
same people on different 
occasions  
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Independent variable Dependent 
variable 

Parametric 
statistic 

Non-
parametric 
statistic 

Essential feature 

Two categorical  One 
continuous  

Two-way 
between 
groups  

none  Two or more groups for 
each independent 
variable – different 
people in each group  

One between-groups 
independent AND one 
within-groups 
independent  

One 
continuous  

Mixed 
between-
within 
ANOVA  

None  Two or more groups with 
different people in each 
group, each measured on 
two or more occasions  

One or more 
dichotomous or 
categorical  

Two or more 
related 
continuous  

Multivariate 
ANOVA 
(MANOVA)  

None  

One or more 
dichotomous or 
categorical AND one 
continuous covariate 
variable  

One 
continuous  

Analysis of 
covariance 
(ANCOVA)  

None  

The Table 9 below (Pallant, SPSS Survival manual. A step by step guide to data analysis 
using SPSS., 2007) shows the types of analyses to use when the analyses are aimed at 
exploring relationships among data.  

2.11.3 Two-Way Anova’s 

In order to identify if there is a relationship between the group and other variables with 
the outcomes, we used the Two-Way Analysis of Variance (Winer, Brown, & Michels, 1991). 
The assumptions we made while deriving Two-Way Anova are that the populations are 
normally distributed, the populations have a common variance, the samples were drawn 
independently from each other and within each sample, the observations were sampled 
randomly and independently of each other. If the above assumptions are not satisfied, 
then we have to run a non-parametric approach, by using Multivariate Analysis of Variance 
(MANOVA)(Huberty & Olejnik, 2006) and Bonferroni correction(Abdi, 2007).  

Table 9: Matrix of analyses (exploring relationships) 

Independent 
variable 

Dependent 
variable 

Parametric 
statistic 

Non-
parametric 
statistic 

Essential feature 

One dichotomous  One 
dichotomous  

None  Chi-square  Number of cases in 
each category is 
considered  

Two continuous  None  Person product-
moment 
correlation 
coefficient (r)  

Spearman’s 
Rank Oder 
Correlation 
(rho)  

One sample with scores 
on two different 
measures or same 
measure at two 
occasions  

Two continuous 
and one 
continuous for 
which to control  

None  Partial 
correlation  

None  One sample with scores 
on two different 
measures or same 
measure at two 
occasions  
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Independent 
variable 

Dependent 
variable 

Parametric 
statistic 

Non-
parametric 
statistic 

Essential feature 

Set of two or more 
continuous  

One 
continuous  

Multiple 
regression  

None  One sample with scores 
on all measures  

Set of related 
continuous  

None  Factor analysis  None  One sample multiple 
measures  

2.11.4 Regression analyses 

Regression analyses are used to assess the primary and secondary outcomes of the project. 
After removing outliers, we estimate the adjusted differences between the intervention 
and the comparator group, and determine the effect of several variables on primary and 
secondary outcomes. In order to perform multiple linear regression analysis, we check if 
the following assumptions hold (Cohen, Cohen, West, & Aiken, 2003): 

 Normality: the errors should be normally distributed; technically normality is 
necessary only for the t-tests to be valid, estimation of the coefficients only requires 
that the errors be identically and independently distributed. 

 Linearity: the relationships between the predictors and the outcome variable should 
be linear. 

 Homogeneity of variance (homoscedasticity): the error variance should be constant. 

 Independence: the errors associated with one observation are not correlated with 
the errors of any other observation. 

 Model specification: the model should be properly specified (including all relevant 
variables, and excluding irrelevant variables). 

Before running regression analyses, the skewed data was transformed (square root, reflect 
and square root, logarithm, reflect and logarithm, square, inverse, and reflect and 
inverse), until we found the transformation that produces the skewness and kurtosis values 
nearest zero, the prettiest picture, and/or the fewest outliers (Tabachnick & Fidell, 2013) 
(Allison, 1998). The type of regressions depends on the number of non-zero values of the 
primary and secondary outcomes. (Freund & William, 1997), (Greene W. , 1990), (Johnson, 
1994), (Myers R. H., 1990), (McNamee, 2005 Jul; 62(7)).  

If the number of zero values was bigger than 70%, then we conducted logistic regression 
analysis, by transforming the continuous dependent variable to a dichotomous variable, 
where 0 stands for zero values and 1 stands for all the other values (Agresti, 2002), 
(Hosmer, Lemeshow, & Sturdivant, 2013). Multicollinearity was detected by examining the 
tolerance for each independent variable, where tolerance values less than 0.10 indicate 
collinearity. The Hosmer & Lemeshow test was used to determine the goodness of fit of 
the logistic regression models. 

Moreover, there are many possible distribution-link function combinations (SPSS Advanced 
Statistics 17.0, 2007), and several may be appropriate for our given dataset. Hence, our 
choice was guided by a priori theoretical considerations or which combination seemed to 
fit best. The most common analyses were: 

 Gamma. This distribution is appropriate for variables with positive scale values that 
are skewed toward larger positive values. If a data value is less than or equal to 0 or 
is missing, then the corresponding case is not used in the analysis. 
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 Inverse Gaussian. This distribution is appropriate for variables with positive scale 
values that are skewed toward larger positive values. If a data value is less than or 
equal to 0 or is missing, then the corresponding case is not used in the analysis. 

 Poisson. This distribution can be thought of as the number of occurrences of an 
event of interest in a fixed period of time and is appropriate for variables with non-
negative integer values. If a data value is non-integer, less than 0, or missing, then 
the corresponding case is not used in the analysis. 

 Negative binomial. This distribution can be used for over-dispersed count data, that 
is when the conditional variance exceeds the conditional mean. It can be considered 
as a generalisation of Poisson regression since it has the same mean structure and it 
has an extra parameter to model the over-dispersion. If the conditional distribution 
of the outcome variable is over-dispersed, the confidence intervals for the negative 
binomial regression are likely to be narrower as compared to those from a Poisson 
regression model. 
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3 Domain 1: Description of the health and social situation 
of care recipients 

3.1 Introduction 

The first domain includes a summary description of the health and social problem of the 
care recipient and the characteristics of the services. 

In many sites, health services are provided through the public healthcare provider that 
bases its provision of services on the criteria of universality, which means that all users 
have equal access to all health services. There were public social service systems (usually 
owned by the municipalities) that consisted of a set of social services belonging to the 
public administrations and local authorities. In a few cases, a system of private social 
providers also exists. All these entities might provide an integrated service offering to the 
citizens. 

Some sites have already put in place a ICT infrastructure to support healthcare services, 
with some telehealth services used by professionals to share information, upload 
assessments of the user’s needs, generate a joint integrated care plan, define a schedule 
of activities and those responsible for actions, document the activity, make observations 
and remarks, communicate with other professionals, etc.  However, in the majority of 
cases, new implemented ICT solutions were implemented. Among them, videoconferences, 
when used, received great appreciation from end users. 

The ICT solutions were often supported by a contact centre where nurses and social 
workers monitor the results and provide integrated health and social support to care 
recipients, doctors, city social workers, home nurses and informal carers. The social alarm 
service was also integrated into the system, and alarm button activations are 
automatically uploaded to the care recipient's diary. The diary was in a central position to 
exchange information between stakeholders. 

Third sector service providers and independent sector providers were included in the 
information sharing when appropriate. 

In one site, the organisation was already integrated at institutional level (a single 
organisation / agency for health and social services), and provided integrated health 
services, family and social welfare services, and services for senior citizens that promote 
the health, wellbeing, and ability of residents to function well in everyday life. In that 
case, the ICT solution of SmartCare supported elderly people in their daily activities and in 
coping at home, reduced social isolation, and it helped Alzheimer patients cope at home 
with increased home safety.  Interestingly, clients, informal caregivers and professionals 
all had access to the shared care plan. This helped all stakeholders to commit to all care 
activities. 

Generally, in the integrated care services the main attention was devoted to linking 
primary and secondary care (GPs and specialists), mainly for the elderly target population; 
in some cases, the explicit goal was rehabilitation, thus resembling a framework typical for 
disabled people. 

The new SmartCare service often supported local health and social care partnerships to 
strengthen redesigned pathways that support holistic service delivery. The SmartCare 
model always had the person at the centre of sharing information. 

The majority of sites were engaged in promoting active care and helping elderly clients to 
stay longer in their homes and extend independent life. When specific attention was 



D8.4 Deployment outcomes 

 
 

Public Page 36 of 184 v1.0, 18th October 2016 

devoted to the aim of empowerment and self-care, new hardware was installed to offer 
training material for the end users. 

As the pilot sites agreed to enrol people with selected primary diseases (heart failure, 
COPD, diabetes), domain 1 begins with a general description of these diseases and a 
general estimate of the quantification of the burden of the diseases. Since the coexisting 
presence of social needs was also relevant, a general description of social needs follows 
the general description of the considered diseases. 

3.2 Summary points on primary diseases considered 

The following section gives a general description of the main diseases included in the 
Project, and a general estimate of the quantification of the burden of the diseases. For a 
complete overview on the topic burden of disease, please view “The global burden of 
disease: 2004” issued by the World Health Organisation1. 

3.2.1 Heart failure and Cardiovascular diseases 

Cardiovascular diseases (CVDs) are the largest cause of deaths worldwide2. Main modifiable 
risk factors are hypertension, tobacco smoking, hyperlipidemia, and obesity (as a result of 
inappropriate diet and physical activity). The leading unmodifiable causes are age and 
genetic predisposition. CVDs are largely preventable; population-wide measures and 
improved access to individual healthcare interventions can result in a major reduction in 
the health and socio-economic burden.  These interventions, which are strongly evidence 
based and cost effective, are described as best buys3. Although a large proportion of CVDs 
are preventable, they continue to rise, mainly because preventive measures are 
inadequate, life styles remain incorrect, and correction of risk factors is largely 
insufficient. 

Congestive heart failure (CHF), one of the primary diseases in SmartCare, is one of the 
most important chronic diseases with a severe social impact. The main cause of heart 
failure is ischemic heart diseases. Heart failure is associated with high mortality and 
prolonged and frequent hospitalisations, and is responsible for a tremendous burden on 
healthcare systems. 

Stroke is the second major cardiovascular disease (ischemia-infarction or intracranial 
haemorrhage) that causes neurological disability. Ischemia-infarctions constitute 85-90% of 
the strokes in western countries, while 10-15% are due to intracranial haemorrhages.  The 
former consists of a reduction in blood flow (ischemia) lasting long enough to produce 
infarction in the brain tissue, whereas haemorrhages are the consequence of a disruption 
in blood vessels causing intracranial bleeding. 

3.2.1.1 Burden of the disease 

It is reported that more than 17 million people worldwide died from CVDs in 2008. Of these 
deaths, more than 3 million occurred before the age of 60, and could largely have been 
prevented. Out of the 17.3 million cardiovascular deaths in 2008, heart attacks were 
responsible for 7.3 million, while strokes were responsible for 6.2 million deaths. 

                                                 
1  http://www.who.int/healthinfo/global_burden_disease/2004_report_update/en/ 
2  WHO, World Heart Federation., & World Stroke Organisation. (2011). Global atlas on 

cardiovascular diseases prevention and control. Eds: Mendis, S., Puska, P Norrving, B. 
http://www.who.int/cardiovascular_diseases/publications/atlas_cvd/en/index.html (last 
checked 4/11) 

3  WHO (2011). Global Status Report on Non-communicable Diseases (NCDs). 2010 ed Alwan, A. 
http://www.who.int/nmh/publications/ncd_report2010/en/ (last checked 23/11) 
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Premature deaths from CVDs range from 4% in high-income countries to 42% in low-income 
countries, leading to growing inequalities in the occurrence and outcome of CVDs between 
countries and populations. Deaths from CVDs have been declining in high-income countries 
over the past two decades, but have increased at a fast rate in low- and middle-income 
countries. 

Congestive Heart failure involves 1-2% of the general population in Europe. Up to 4% (range 
1-4%) of total admissions to hospital are due to this cause; mean length of stay is around 
12 days in all countries.  Despite a few exceptions, the trend is toward an increase. There 
is a high hospital readmission rate at the short or long term period (range 20-60%, e.g. at 
12 week 24%). Nine out of ten patients are hospitalised due to worsening chronic heart 
failure as compared with de novo heart failure. Almost one out of four hospitalised 
patients (24%) are rehospitalised for heart failure within the 30-day post discharge period. 
Nearly one out of two patients (46%) are rehospitalised for heart failure within the 60-day 
post discharge period. Co-morbidity is universal: anaemia, renal dysfunction, depression, 
diabetes, arthritis.  Heart failure accounts for 34% of cardiovascular-related deaths, and 
the crude rate for heart failure related deaths ranges around 90-100 deaths per 100,000 
population.  Heart failure is the most frequent cause of hospitalisation in patients older 
than 65 years. In 2010, the estimated total cost of heart failure in the United States was 
$39.2 billion, representing 1-2% of all healthcare expenditures. The prevalence of heart 
failure increases with age. The prevalence is 1-2% of the population younger than 55 years 
and increases to a rate of 10% for persons older than 75 years. Mortality rate in 
octogenarians are almost double than in previous elderly ages. Underuse and underdosage 
of medications are frequently observed in older patients, associated with difficulties in 
handling normal daily activities. 

Stroke represents the third most common cause (10% of deaths overall) in developed 
countries, after coronary heart disease and cancer. Moreover, stroke is the first cause of 
physical disabilities.  Worldwide, 15 million people suffer a stroke each year; one third die 
and one-third are left permanently disabled. The WHO predicts that disability-adjusted life 
years (DALYs) lost to stroke will rise from 38 million in 1990 to 61 million in 20204. 

In Europe, the incidence of stroke varies from 101-239 per 100,000 inhabitants in men and 
63-159 per 100,000 inhabitants in women5. The estimated cost in Europe in 2010 was 
roughly 64.1 billion € 6 . Although the incidence of stroke is declining in developed 
countries, largely due to efforts to lower blood pressure and reduce smoking, the overall 
rate remains high due to the aging of the population. 

3.2.2 Chronic obstructive pulmonary disease  

Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung 
diseases that cause difficulties in proper breathing. Three of the most common 
characteristics are emphysema, chronic bronchitis, and chronic asthma that is not fully 
reversible. These conditions can occur separately or together. The main symptoms are 
breathlessness, chronic cough, and sputum production. Cigarette smokers and ex-smokers 
are most at risk. COPD used to be more common in men, but the disease is quite evenly 
spread across the sexes; women and men now smoke in equal numbers. Typically, COPD 

                                                 
4  The atlas of heart disease and stroke, WHO 2004. 

http://www.who.int/cardiovascular_diseases/en/cvd_atlas_15_burden_stroke.pdf (Mackay J, 
Mensah G: The Atlas of Heart Disease and Stroke. Geneva, Switzerland, World Health 
Organization, 2004) 

5  Incidence of stroke in Europe at the beginning of the 21st century. Europena Registers of Stroke 
(EROS) Investigators, Heuschmann PU, DiCarlo A, Bejot Y, Rastenyte D, Ryglewicz D, Sarti C, 
Torrent M, Wolfe CD. Stroke 2009 May; 40(5): 1557-63. 

6  Gustavsson A, Svensson M, Jacobi F, et al. Cost of disorders of the brain in Europe 2010. Eur 
Neurpsychopharmacol 2011;21:718-779. 
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develops so slowly that the person does not realise that their ability to breathe is gradually 
becoming impaired. The structural damage occurs before the symptoms are severe enough 
to notice. 

Symptoms include: breathlessness after exertion; in severe cases, breathlessness occurs 
even at rest; wheezing; coughing; coughing up sputum; fatigue; cyanosis. 

A person with COPD is at increased risk of a number of complications, including: chest 
infections and pneumonia, respiratory insufficiency with hypoxaemia / hypercapnia, heart 
failure, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as a side 
effect of the corticoid treatment), collapsed lung. 

The 2011 update of the GOLD guidelines 7  acknowledges that acute episodes of 
exacerbation in patients with COPD constitute a major deleterious factor negatively 
modulating several dimensions of the disease, namely: deteriorates patient’s quality of 
life; increases the use of healthcare resources; accelerates COPD progress; and it has a 
negative impact on patient’s prognosis. Moreover, it has been demonstrated that hospital 
admissions due to severe episodes of COPD exacerbation constitute the most important 
factor determining disease burden in the health system. Consequently, early detection, 
correct therapy / follow-up and self-management of COPD exacerbations, as well as 
policies to prevent unplanned hospital admissions of COPD patients due to acute episodes 
of the disease, seem to constitute the two pivotal priorities in COPD management. 

3.2.2.1 Burden of the disease 

COPD is a highly prevalent chronic condition affecting approximately 9% of the adult 
population (>45 yrs). In Europe, the disease is mainly caused by tobacco smoke in 
susceptible subjects, but air pollution is often involved (prolonged exposure to pollutants). 
It has a high degree of under-diagnosis (approximately 70%), and it shows an elevated 
degree of heterogeneity. Organisation of healthcare for COPD patients requires a proper 
assessment of risk and subsequent generation of stratification criteria, and a high degree 
of adherence to the correct therapy. 

The disease is currently the fourth cause of death worldwide, with a trend to increase 
during the next few years. It is estimated that COPD will be the third cause of disease in 
2020. The disease burden on the health system is mainly due to hospital admissions and 
complications associated with frequent co-morbid conditions, including highly prevalent 
non-communicable diseases (NCDs) such as cardiovascular disorders and type 2 diabetes 
mellitus. COPD is part of the main chronic disorders of the WHO’s programme for NCDs 
which is one of the health priority issues at worldwide level, as shown by the United 
Nations General Assembly devoted to the topic in 20118. A recent update on the high 
impact of COPD in terms of deaths, years of life lost, years lived with disability and DALY’s 
has recently (2013) been reported in the New England Journal of Medicine9. 

                                                 
7  Vestbo J, Hurd SS, Agustí AG, Jones PW, Vogelmeier C, Anzueto A, Barnes PJ, Fabbri LM, 

Martinez FJ, Nishimura M, Stockley RA, Sin DD, Rodriguez-Roisin R. Global strategy for the 
diagnosis, management, and prevention of chronic obstructive pulmonary disease: GOLD 
executive summary. Am J Respir Crit Care Med. 2013.15;187(4):347-65 

8  2011 High Level Meeting on Prevention and Control of Non-Communicable Diseases. General 

Assembly. New York. 19-20 September 2011. "Political Declaration of the High-level Meeting of 
the General Assembly on the Prevention and Control of Non-communicable Diseases". Document 
A/66/L.1. http://www.un.org/en/ga/ncdmeeting2011/ 

9  Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):448-57 

http://www.ncbi.nlm.nih.gov/pubmed/22878278
http://www.ncbi.nlm.nih.gov/pubmed/22878278
http://www.ncbi.nlm.nih.gov/pubmed/22878278
http://www.ncbi.nlm.nih.gov/pubmed?term=Murray%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=23902484
http://www.ncbi.nlm.nih.gov/pubmed?term=Lopez%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=23902484
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez+%26+Murray+New+England+J+Med+2013
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3.2.3 Diabetes Mellitus 

Diabetes Mellitus is a syndrome where the blood glucose concentration is increased. There 
are two types of diabetes, but the major interest in older people is Type 2, which is the 
most common type of diabetes. It is caused by a relative deficit of insulin, with decreased 
cell sensitivity. Type 2 diabetes can be hereditary, and commonly occurs in connection 
with overweight / obesity. Because of an unhealthy lifestyle led by many people, it is 
estimated that an enormously increased number of people will suffer from the disease in 
the future. 

The prevalence of Type 2 Diabetes Mellitus in the elderly is higher than in previous ages, 
up to 7-8% of the total population. 

Type 2 Diabetes Mellitus is a metabolic disease characterised by insulin resistance due to 
multifactorial factors. Therefore, diabetes mellitus causes a persistent instability of blood 
glycemic level, with various levels of hyperglycaemia (in a very wide range); 
hypoglycaemia is usually caused by hypoglycaemic agents. 

The clinical diagnosis of Type 2 Diabetes Mellitus is normally preceded by an asymptomatic 
phase of about seven years10, during which hyperglycaemia causes deleterious effects at 
target tissues level, so that at the moment of clinical diagnosis, the complications of the 
disease are already present. 

The WHO recognises diabetes (type 1 and type 2) after the detection of high glucose levels 
and the presence of typical symptoms. Diabetes can be diagnosed through one of the 
following: 

 Glycaemia on fasting ≥126 mg/dl on a sample taken at about 8 a.m. after at least 
eight hours of fasting. 

 Glycaemia ≥ 200 mg/dl two hours after 75 g glucose oral glucose tolerance test 
(OGTT). 

In 2009, an international committee of experts, including representatives of the American 
Diabetes Association (ADA), the International Diabetes Federation (IDF), and the European 
Association for the Study of Diabetes (EASD), recommended a level of HbA1c ≥ 6,5% to be 
used for diabetes diagnosis. ADA adopted this recommendation in 2010. 

For a comprehensive review, see: International Diabetes Federation (IDF) Global Guideline 
for Managing Older People with Type 2 Diabetes, 2013.11 

Once the pathology is diagnosed, the most important value to monitor the clinical course 
of diabetes is the glycosylated haemoglobin (HbA1c); the higher the glycaemia is, the 
higher the glycosylated haemoglobin levels will be. As the haemoglobin is carried into red 
blood cells having an average life of 120 days, the HbA1c value reflects the control of 
glucose levels in the three months before the analysis. Generally, a value lower than 6.1% 
is considered normal. The typical HbA1c value in diabetic patients is higher than 7%; 
diabetes is well compensated / controlled if values are equal to or lower than 6.5%12. 

                                                 

10  “Standard italiani per la cura del diabete mellito tipo 2” – Società Italiana di Medicina Generale, 
Associazione Medici Diabetologici – Società Italiana di Diabetologia – 2011 Infomedica, 
Formazione & Informazione Medica 

11  http://www.idf.org/guidelines-older-people-type-2-diabetes 

12  Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular 
Biology Laboratory 2007 
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The persistence over the years of hyperglycaemia determines the relevant complications: 

 Cardiovascular diseases, in large vessels (macroangiopathy – as in coronaries) and 
micro vessels (microangiopahy – as in the retina); hypertension. 

 Metabolic disturbances, for example hyperlidemia, particularly hypertriglyceridemia. 

 Diabetic nephropathy, which affected 20-40% of diabetic patients; today it is the 
main cause of nephropathy in terminal phase. 

 Retinopathy, strictly correlated to the duration of diabetes, is today the main cause 
of new cases of blindness in adults aged 20 to 74 years. 

 Neuropathy that generally affects distal sensory nerves, altering the perception of 
vibration, temperature and pain in feet and hands. 

 Ulceration that leads to foot amputation. 

Since these complications structurally damage many organs, Type 2 Diabetes Mellitus is a 
chronic disease associated with a life expectancy that is 10 years lower than average. 

In addition to the damages of hyperglycaemia, low levels of blood glucose (< 50 mg/dl), 
usually linked to overdosage-overtreatment, can also cause severe damages: e.g. brain 
damages, falls with hip fractures. 

Finally, recent evidence shows that there might be a link between bad control of diabetes 
and worsening, if not causing, cognitive impairment in the elderly. 

3.2.3.1 The burden of the disease 

In 2010, about 285 million people in the world were estimated to suffer from Type 2 
Diabetes Mellitus; this represents about 90% of diabetes cases, and about 6% of the world 
adult population. Traditionally considered as an adult disease, Type 2 Diabetes Mellitus is 
now being diagnosed more frequently in children, in parallel with higher obesity rates13. 

Diabetes complications can be extremely disabling, and compromise the functioning of 
essential organs: heart (myocardial infarction, heart diseases); kidneys (renal failure with 
the need for dialysis or transplantation); other blood vessels (peripheral and/or cerebral 
arteriopathy with the consequence of gangrene and stroke); eyes (glaucoma, retinopathy, 
blindness, etc.). Personal and social consequences of diabetes are therefore a progressive 
loss of personal autonomy and of work skills, reduction of social contacts, more frequent 
need for care and assistance, even at home, and frequent hospital care. The personal 
consequences can also include depression, anxiety, and other problems in the area of 
mood and brain-body functioning.  All these problems increase with advancing age. 

Good treatment and control of the disease can reduce both the personal and social 
consequences for the individual14. 

3.3 General description of the social situation of the care recipients 

This section outlines a synthesised profile of social issues. This complements the 
information on the main diseases above, bearing in mind that the project addresses a 
comprehensive assessment of the person, including both health and social profile. This 
multidimensional view requires a multidimensional approach, preferably performed by a 
multidisciplinary team, composed of medical doctors, nurses, and social workers, and 

                                                 

13  International Diabetes Federation Data - 2010 
14  http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic%20og% 
20konsekvenserne %20for%20Danmark.pdf  
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involving as assessors, primarily the care recipient and, at best, her/his family or family 
entourage. 

This generates a whole life approach, which combines medical (health) and social care 
interventions based on personalised care programmes that include actions in both 
domains. 

3.3.1 Social needs 

In SmartCare, care recipients are recruited because of the presence of both health and 
social needs. This means that besides suffering from a main disease (heart failure, COPD, 
diabetes, stroke or fractures) plus other comorbidities, they are having difficulties with 
some “normal daily activities”, such as mobility, shopping, preparing food, etc.  The social 
needs represent an additional problem (need) for the person / patient, other than the 
management of their disease(s), and they contribute in a relevant way to the course of the 
pathology, e.g. poorly regulated nutrition dramatically worsens any organ failure.  In a 
reciprocal way, the drop in health status, for example if the disease is not being controlled 
properly, can adversely affect functional abilities in the performance of daily tasks, so 
that the person can progressively worsen his/her ability to live in an independent manner, 
and therefore enters the sphere of social support needs. These two aspects, reaching / 
maintaining an independent dignity of life (quality of life as high as possible) and 
remaining included in the social context (counteracting social exclusion), are the two 
principal goals of any person assisted by any social service. 

When persons are quoted as having “complex needs”, it means that they require a whole 
life (holistic) approach, in which the delivery of both healthcare and social services aim 
simultaneously, in a coordinated and continuous way, to control the clinical conditions, 
avoiding recurrences, decline, worsening and living performances, by means of the highest 
possible social support. The latter is provided not only by institutional services, but it is a 
common experience that the “community” will participate in a major way. In this sense, 
understanding if and how informal carers can contribute to the care action plan is another 
task in integrated care. These are the main characteristics and requirements of integrated 
care. 

In summary, integrated care requires joint, well-coordinated continuous care 
interventions, with a strict cooperation within and between staff, with global care actions 
that are necessarily multidisciplinary, multi-professional, and multi-sectorial. 

In SmartCare, social needs were evaluated in an indirect manner, using some items of the 
PAM questionnaire and of the Quality of Life questionnaire. Moreover, in the eCCIS-
questionnaire, some questions were devoted to identifying the level of “socialisation” of 
the person. Finally, and in addition, four main categories of social support possibly offered 
/ received by the care recipient were included in the codebook, as follows: personal 
technical support (e.g. panic button); home logistic support (e.g. cleaning, meals); 
personal support (e.g. personal assistants in some part of the day, for some tasks); and 
loan services support (e.g. wheel chairs). Sites were asked to provide some information of 
these indicators. Of course, measurement of social care actually provided to each care 
recipient does not necessarily correspond to what they really need. 

During the initial agreements with the sites, they decided not to use other social needs 
indicators for feasibility reasons; e.g. in BeyondSilos, they decided to use also the Barthel 
Scale. 
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3.4 Level of integrated care 

This topic is approached in Domain 6, where details are provided. 

In summary, each site produced a table reporting a self-assessment of the integration 
within and between the main care actors, scoring qualitatively the degree of interactions 
(from “none” to “low-medium-high” scores). In particular, sites described (and then 
scored) the main changes from usual to new integrated care, and in a second phase they 
updated the assessment, scoring the levels by means of a refined methodology. In relation 
to the definition of care providers (actors), they were identified as belonging to six 
primary categories: health and social institutions responsible for home care delivery; third 
sector or independent providers; care recipient; and her/his family or friends. For a more 
precise definition of these categories, please refer to Domain 6, where the general issue of 
integration and integrated care is dealt with in depth, since these are mainly 
organisational aspects. 

3.5 The ICT solution supporting integrated care (including technical 
characteristics of the service) 

A full description of the ICT solutions for each site can be found in Annexes 2 - 10. 

In summary, here are some comments on the main ICT solutions introduced in the new 
care pathways to provide ICT enabled integrated care. Despite the specific 
implementations at local level that make an overall view difficult, a brief list is provided 
of some possible elements: 

 A database to manage all the data: it was used by all care services (formal and 
informal carers) and was the central repository for administrative purposes. 

 Electronic Personal Record (EPR): this was the cornerstone of ICT facilities; it 
represented a central repository for care information about each enrolled individual 
person. It was in digital format, and could be shared between the different care 
settings enterprise-wide, as well as external care settings. The EPR was used by all 
administrative, health and social care staff according to access roles. 

 Telemonitoring system, with the following possible components: security sensors, 
including fire and water detectors; behavioural movement sensors and cell phone 
with GPS tracking and fall detection; environmental sensors, such as climate 
parameters; medical devices, including weight scales, blood pressure meter, pulse-
oximeter, amongst others; diary; and videoconferencing system.  In some cases, 
alarms were handled as well. 

The deployment sites have described the technical characteristics of their individual ICT 
solutions in Annexes 2-10. As all sites have different systems, the technical characteristics 
vary across regions. Many sites have web-based systems requiring access to the internet, 
and also Bluetooth connections for data transmissions from home monitoring devices. 

A great focus has been given to training all end-users both at the start of the service, and 
throughout the service cycle, through initial evaluation of needs, feedback, reinforcement 
and 24/7 help desk availability. 
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3.6 Key lessons learned  

1. In all nine sites, more and more specific attention is now devoted to improve home care 
services, placing them as a priority for the new organisation of innovative valuable care 
settings for long-term diseases. This is particularly true for heart failure, but also for 
COPD, diabetes, especially when associated with comorbidities. We have learned that 
these “new” home care services may need to be tailored to meet complex needs, that 
is the coexistence of health problems and compromised capacities in performing basic 
daily activities, an occurrence very frequent in old age. This integrated approach 
(whole life approach) is the only one that can guarantee success even in the health 
aspects. 

2. ICT solutions have been demonstrated to facilitate and improve  

i) access and sharing data of high relevance for a better care; 

ii) real time communication between all care actors and care recipients; 

iii) support for a more safe and comfortable life at home for a prolonged period of 
time, also as far as regards social inclusion; 

iv) the creation of more expanded and advanced patient and family centred care 
networks. 

3. This might be summarised through the direct voice of the professionals: 

o “Integrated care record speeds communication, feedback and decisions. Family 
members can participate in the integrated flow of communication.” 

o “Shared information of clinical relevance improves joint and proactive care.” 

o “Third sector becomes part of the provision of ICT-supported care, having 
access to the platform.” 

o “ICT supported integrated care helps to personalise the care much more than 
compared to usual care.” 

o “Social workers appreciate the possibility to monitor environmental home 
conditions in risk situations.” 

4. Emphasis on integration and strong commitment of institutions and professionals to 
improve joint care interventions has produced formal acts that demonstrate more 
sensitivity to multi-problematic frail people and more concrete attention to cope with 
complex needs of these persons. 

5. New horizons have been opened to better describe and possibly measure the extent / 
level of integration between care actors, in order to track changes in this fundamental 
tool (integrated care) able to meet the increasing demand of new type of needs in an 
expanding target base of users. 

6. On the whole, a new balance between multi-faceted formal and informal care 
interventions (in favour of the latter) has become visible in many sites, in line with the 
current recommendations of the European Commission and other Committees. 
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4 Domains 2 & 3 

4.1 Introduction 

Domains 2 & 3 concern the assessment of safety, clinical and care effectiveness. Two 
different approaches have been used to present the results: 

 Deployment site-level evaluations: In accordance with D8.1 Evaluation framework 
for SmartCare and D8.2 First interim evaluation report, the project evaluation is 
based on the deployment site evaluation reports. Consequently, the full reports of 
the local evaluations are attached as annexes to the current document. In this 
chapter, a short qualitative synthesis of the local evaluation reports is presented 
along with the strengths, biases and limitations of this approach. 

 Project-level evaluation based on patient data (rather than on site evaluation 
data): In accordance with the revised evaluation plan introduced in the 3rd Year 
Review Meeting, the project level evaluation is based on patient-level data rather 
than on site evaluation data, in order to take the full advantage of having all these 
data in one common database. The results of this analysis are presented in sufficient 
details. Due to the size of the analysis and the extent of results that have been 
produced, only the most important of them is presented in the main document, but 
additional results and analyses are available in Appendices D. 

4.2 Summary of deployment site-level evaluation reports 

The sites have reported raw data (events) and unadjusted results, or results adjusted for 
age and gender, in accordance with the guidelines they received after the Evaluation 
Workshop (Copenhagen, November 2015). 

In accordance with these guidelines, they have reported:  

Aragon (187 IC + 167 UC): They reported that there were more admissions, more contacts 
and more deaths in the integrated care (IC) group. They also reported that the mean age 
of the care recipients was more than 83 years old. The IC recipients had more 
comorbidities than the usual care (UC), and longer follow-up (follow-up varied from 6 
months to 20 months).  

Attica (59 IC + 38 UC): The main clinical outcome of this pilot was the reduction of 
HbA1c, which would indicate a better control of diabetic patients. The HbA1 has been 
reduced in both groups, but there was no statistically significant difference between the 
two groups. None of the patients have been hospitalised or died during follow-up. Contacts 
with GPs, social workers or volunteers have not been registered. More nurse visits have 
been registered for the patients in the IC group. 

Friuli-Venezia Giulia (100 IC + 101 UC): Integrated care supported by ICT for elderly 
people with heart failure, COPD or diabetes neither significantly reduced the number, type 
or length of admissions (hospital, intermediate care, nursing home), nor the number and 
type of contacts. In the intervention group, total days of hospital stay showed a trend 
towards a reduction, while contacts tended to increase. Total, physical and phone 
contacts were more in the IC group, but these differences were not statistically 
significant. There were more deaths in the IC group, without significant difference 
between intervention and comparator group. In spite of the absence of any significant 
difference between intervention and comparator group, there was a trend towards a 
reduction of hospitalisation, and in particular of days of hospital stay, in IC group. This 
difference was statistically significant in the short-term pathway. 
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Kraljevo (110 IC + 100 UC): The IC group had more admissions and more contacts than the 
UC group. More deaths were also reported in the IC group, but without significant 
difference between the two groups. 

North Brabant (16 IC + 16 UC): This site started with a significant delay to enrolment. 
They reported inadequate sample and length of follow-up. Only one admission was 
reported in the UC group. More (unplanned) hospital sector contacts were reported in the 
UC group. No deaths have been reported. 

Region of Southern Denmark (102 IC + 52 UC): More admissions and contacts were 
reported in the IC group than in the comparator group. Only one death was reported in the 
IC group, but it was not possible to determine if it was related to the intervention. 

Scotland (303 IC + 288 UC):  The IC group had fewer admissions than the UC group. 
Nothing was reported about contacts and deaths. 

South Karelia (128 IC + 100 UC): The percentage of patients who were hospitalised was 
slightly lower in the IC group than in the UC group, but not statistically significant. More 
contacts were reported in the IC group than in the UC group. More deaths were reported in 
the UC group than in the IC group, but not statistically significant. 

Tallinn (50 IC + 50 UC): The number of admissions was the same in both groups, which is 
especially noteworthy because the overall number of contacts for IC is much higher. When 
comparing healthcare contacts and social care contacts separately, the difference was not 
statistically significant. When looking at the contacts together, small significance was 
seen. Even though there were no deaths in the IC group and four deaths in the UC group, 
the results were not statistically significant. 

4.2.1 Overall conclusions 

An increased number of contacts with health and social care professionals have been 
reported consistently by all the deployment sites. There were contradictory reports for 
admissions and deaths, but in general a positive impact on these outcomes cannot be 
supported. 

However, these findings have to be interpreted cautiously. A different number of care 
recipients have been enrolled in the two groups, and most of the sites report significant 
differences between them, e.g. there were more patients with more comorbidities in the 
IC group. This may indicate a selection bias, which in several cases has been confirmed, 
e.g. the healthcare professionals were focused on the provision of the services and not on 
the evaluation. So they provided the IC services to the patients who needed them more. 
Moreover, a different length of follow-up has been seen for the two groups. When there 
are so many differences between the two groups under evaluation, regression analyses and 
adjustments for all possible confounders are necessary, but given the small local sample 
sizes and the limited time, these types of analyses have not been included in the 
deployment site-level reports, but only in the project level report. These analyses are 
presented in the following paragraphs. 

4.2.2 Biases 

Most sites reported some sources of bias, together with how each bias may affect the 
outcomes measured in SmartCare. 

Aragon reported using terminal patients, which may imply an overestimation in the risk of 
mortality. While this is true when comparing results from Aragon to results from other 
sites, the use of a comparator group should eliminate this bias within the local setting, as 
the risk should be similar between the intervention and comparator group. Criteria for 
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inclusion were also mentioned by Aragon as a possible source of bias, since they excluded 
care recipients with certain co-morbidities from their sample. 

Another category of criteria for exclusion as a source of bias was mentioned by Scotland. 
They reported selection bias in that their care recipients were likely to be more affluent 
and literate as a consequence of their intervention being based on ICT and information 
retrieval online. This bias may be relevant for all sites, in that the inability to use ICT or 
non-online access were exclusion criteria in most sites. 

Duration of the intervention was mentioned by Aragon as a possible source of bias, as they 
conducted follow-up from inclusion until the end of the SmartCare project. In practice, 
this means that some care recipients would receive the intervention for a short duration 
only, while others would receive the intervention for almost the entire duration of 
SmartCare. For most analyses though, it should be possible to control for the difference in 
duration through the statistical methods. 

Eksote reported the method of interviewing as a possible source of bias, without 
elaborating on how it might affect results. It is true, however, that one possible bias in 
interviews is that the interviewee wants to please the interviewer, and thus is more 
positive towards the intervention than s/he would have been if data were collected 
through other means. In addition, Eksote report that relatives were present during 
interviews with care recipients, but not how this would affect the results. 

RSD reported that the intervention was provided in an unblended manner, which may lead 
to an overestimation of effect size, in that people tend to be more positive towards the 
intervention when they know that they are in the intervention group and vice versa for 
comparators. This bias is relevant for most sites, as it is in the nature of the SmartCare 
interventions that blinding (and placebo treatment) is not possible. Thus, all care 
recipients in the intervention groups knew that they were part of a trial, and that they 
received the intervention. In some sites, though, the comparators were not aware of a 
study, and thus the opposite effect of comparators reporting overly negatively experiences 
were not present in sites with geographic selection or historical comparators. RSD also 
reported the non-randomisation for selection as a possible source of bias. 

Tallinn reported using different interviewers as a possible source of bias. This may have an 
impact, although it is not possible to estimate the direction of effect modification caused 
by the different interviewers without further knowledge about them, their training, and 
the local focus on alignment of interviewers and their techniques. 

The final local evaluation reports with all relevant details and clarifications are available 
in the annexes, and constitute a core part of this deliverable. 

4.3 Project-level evaluation based on patient data 

4.3.1 Evaluation cohort and care recipients flow 

The project evaluation cohort consisted of 1,764 care recipients, 1,043 received integrated 
care and 721 usual care (Table 2). An overview of care recipients’ flow is presented in 
Figure 1. 
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Figure 1: Flowchart describing the flow of care recipients 

4.3.2 Description of the care recipients 

The baseline demographic characteristics of the population under evaluation are presented 
in the Table 10. More than half of them are female and older than 75 years old. The IC 
group is about two years younger than the UC group (p<0.001). There are significant 
differences in the mean age among the deployment sites. The mean age of the care 
recipients was between 61 and 68 years old in North Brabant, RSD and Scotland while it 
was more than 80 years old in Aragon, South Karelia and FVG. In particular, in Aragon the 
mean age is about 85 years old. 

Assessed for eligibility 

(n=2,138) 

Excluded (n=374) 

 Not meeting inclusion criteria 
(n=175) 

 Other reasons (n=199) 

Analysed (n=1043)  

 Excluded from analysis (n=0) 

 Excluded from the analysis of 
impact on admissions and contacts 
because length of follow-up < 30 
days (n=89) 

Lost to follow-up (n=112) 

Allocated to integrated care (n=1,043) 

 Received allocated intervention 
(n=1005) 

 Did not receive (n=38) 

Lost to follow-up (n=4) 

Allocated to usual care (n=721) 

 Received allocated usual care 
(n=721) 

 Did not receive (n=0) 

Analysed (n=721) 

 Excluded from analysis (n=0) 

 Excluded from the analysis of 

impact on admissions and contacts 
because length of follow-up < 30 
days (n=10) 

Allocation 

Analysis 

Follow-Up 

Included (n=1,764) 

Enrolment 
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Although, there is no significant difference in the educational level between the two 
groups, IC group is much more familiar with using computer than the UC group (61.5% vs 
21.6%, p<0.001), which may indicate a significant selection bias and possible confounder of 
the results. They are also more familiar with using a mobile phone (IC 80.3% vs UC 73.9%, 
p=0.025). 

Most of the care recipients live alone, and they have social needs. Some of them received 
some type of social support even before their enrolment (Table 11), mainly in FVG and 
Scotland. 

Concerning clinical characteristics based on measurements and lab exams, there were no 
significant differences between the two groups, with the exception of HbA1c which was 
higher in the UC group, maybe indicating more uncontrolled diabetics in this group. 
Diastolic blood pressure was higher in the intervention group and oxygen saturation was 
worse in the same group (Table 12). 

Table 10: Baseline demographic characteristics 

 Integrated Care (IC) Usual Care (UC) 

P   Mean (or 
Median or N) 

SD (or 
IQR or %) 

Mean (or 
Median or N) 

SD (or 
IQR or %) 

Female (N, %) 598 57.3% 396 54.9% 0.313 

Age (years) 75.08 11.54 77.17 10.72 0.000 

Age Group (N, %)      

<65 217 20.8% 106 14.7% 0.000 

65-75 282 27.0% 176 24.4%  

>75 544 52.2% 439 60.9%  

Marital Status (N, %)      

Never married 57 8.6% 19 5.8% 0.000 

Currently married 336 50.8% 191 58.2%  

Separated 11 1.7% 5 1.5%  

Divorced 56 8.5% 15 4.6%  

Widowed 189 28.6% 95 29.0%  

Cohabitation 12 1.8% 3 .9%  

Level of education (N, %)      

Less than primary school 20 3.3% 4 1.5% 0.065 

Primary school 102 17.0% 72 27.3%  

Secondary school 286 47.7% 76 28.8%  

High school 56 9.3% 42 15.9%  

College/University 118 19.7% 67 25.4%  

Post graduate degree 17 2.8% 3 1.1%  

Type of current work status      

Employed 76 16.3% 22 8.8% 0.000 

Unemployed 4 .9% 0 0.0%  

Retired 337 72.2% 127 50.8%  

Student 0 0.0% 0 0.0%  

Other 50 10.7% 101 40.4%  
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 Integrated Care (IC) Usual Care (UC) 

P   Mean (or 
Median or N) 

SD (or 
IQR or %) 

Mean (or 
Median or N) 

SD (or 
IQR or %) 

Housing tenure      

Owners 233 57.5% 0 0.0% 0.000 

Renters 172 42.5% 101 100.0%  

Familiar with using mobile (N, 
%) 

529 80.3% 226 73.9% 0.025 

Familiar with using computer 
(N, %) 

378 61.5% 66 21.6% 0.000 

Tobacco Use      

Never 301 63.6% 211 78.4% 0.000 

Ex smoker 124 26.2% 35 13.0%  

Current smoker 44 9.3% 23 8.6%  

E-cigarette 3 .6% 0 0.0%  

Other 1 .2% 0 0.0%  

Frequency of alcohol drinking past 12 months 

Daily 16 4.6% 0 0.0% 0.000 

5-6 days per week 8 2.3% 0 0.0%  

3-4 days per week 14 4.0% 0 0.0%  

1-2 days per week 38 10.9% 2 1.7%  

1-3 days per month 145 41.4% 103 85.1%  

Less than once a month 129 36.9% 16 13.2%  

Table 11: Social support before enrolment 

 Integrated Care (IC) Usual Care (UC) 

P   Mean (or 
Median or N) 

SD (or 
IQR or %) 

Mean (or 
Median or N) 

SD (or 
IQR or %) 

Technical support such as "panic button", 
"GPS tracking" at enrollment  

241 50.8% 101 49.0% 0.664 

Logistic support such as "meals", 
"cleaning", "laundry", "home fixing" at 
enrollment  

172 40.8% 101 64.7% 0.000 

Personal support such as "family 

workers", "day care centers", "punctual 
accompaniment (to medical visites)", 
"company for risk exclusion avoidance" at 
enrollment  

151 35.3% 38 24.4% 0.013 

Loan services support  such as "wheel 
chairs", "crutchs", "adapted bed" at 
enrollment 

145 33.8% 0 0.0% 0.000 
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Table 12: Clinical and laboratory exams 

 Integrated Care (IC) Usual Care (UC) P 

  Mean (or 
Median or N) 

SD (or 
IQR or %) 

Mean (or 
Median or N) 

SD (or 
IQR or %) 

Weight (kgs) 79.07 18.66 78.79 15.21 0.723 

Height (cm) 167.00 10.17 168.70 9.61 0.136 

Body Mass Index (kg/m2) 28.47 6.15 27.45 5.03 0.182 

Systolic Blood Pressure (SBP) (mmHg) 132.73 19.64 128.39 16.80 0.059 

Diastolic Blood Pressure (DBP) (mmHg) 76.47 12.80 74.46 11.24 0.022 

Pulse Pressure (mmHg)  56.51 15.70 54.58 17.84 0.576 

Mean Arterial Pressure (MAP) (mmHg) 95.34 13.53 92.65 9.91 0.016 

Heart Rate (bpm) (hr) 72.20 11.69 72.51 11.51 0.575 

Oxygen Saturation (%) (oxygen) 94.62 3.65 96.50 2.40 0.000 

Blood glucose (mg/dl) (glucose) 150.98 51.79 178.46 96.14 0.634 

HbA1c (%) 7.01 0.85 7.42 0.72 0.030 

4.3.3 Primary diseases and comorbidities 

The most frequent primary disease at enrolment was congestive heart failure (CHF) in both 
groups (Table 13). More diabetic patients have been allocated to UC. About half of the 
enrolled patients had other disease as primary for enrolment, which reflect mainly the 
care recipients from Scotland (falls prevention) and the care recipients from Aragon, South 
Karelia, Kraljevo and North Brabant having other chronic diseases. 

The Charlson Comorbidity Index (CCI) and the Age-Adjusted CCI (AACCI) have been used for 
the assessment of comorbidities, taking into consideration that in accordance with regional 
bioethical regulations, it was not allowed to ask for the presence of HIV infection. 
However, it was agreed that excluding this question was not expected to affect 
significantly the final assessment, as it was assumed that the prevalence of HIV infection in 
the evaluation cohort would be low. 

The CCI was significantly higher in the IC group, but the reverse was seen with the AACCI, 
because of the older age of the UC group. The median number of comorbidities included in 
the CCI was the same. 

Table 13: Primary diseases and comorbidities 

 Integrated Care (IC) Usual Care 
(UC) 

P 

  N % N %  

Primary disease at enrolment (N, %)      

CHF 289 27.7% 212 29.4% 0.001 

COPD 53 5.1% 29 4.0%  

Diabetes 165 15.8% 163 22.6%  

Other pathologies 536 51.5% 317 44.0%  

Comorbidities      

Myocardial infarction 87 19.4% 57 13.4% 0.019 

Congestive heart failure 341 61.4% 246 48.3% 0.000 

Peripheral vascular disease 68 25.8% 72 27.9% 0.579 

Dementia 43 14.1% 27 9.5% 0.091 
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 Integrated Care (IC) Usual Care 
(UC) 

P 

  N % N %  

Cerebrovascular disease 75 16.7% 24 5.6% 0.000 

Chronic lung disease 112 24.9% 65 15.3% 0.000 

Connective tissue 13 4.9% 13 5.0% 0.952 

Ulcer 22 8.3% 22 8.5% 0.936 

Chronic liver disease 4 1.5% 2 .8% 0.428 

Hemiplegia 4 1.5% 5 1.9% 0.711 

Moderate or severe kidney disease 56 21.2% 44 17.1% 0.227 

Diabetes 221 42.4% 195 40.5% 0.529 

Diabetes with complication 87 26.9% 78 26.4% 0.870 

Any malignancy, including lymphoma and 
leukaemia, except malignant neoplasm of skin 

22 8.3% 29 11.2% 0.263 

Hemiplegia or paraplegia 9 3.4% 4 1.6% 0.173 

Moderate or severe liver disease 4 1.5% 2 .8% 0.428 

Malignant tumour/metastasis 17 6.4% 19 7.4% 0.677 

Assessment of Comorbidity      

Charlson Comorbidity Index at enrolment 
(CCI) (mean, SD) 

2.32 2.17 2.05 2.56 0.000 

Age Adjusted Charlson Comorbidity Index at 
enrolment (AACCI) 

4.91 2.27 5.26 2.56 0.001 

Total number of comorbidities at enrolment 
(median, IQR) 

1.00 3.00 | 
1.00 

1.00 2.00 | 
1.00 

0.000 

4.3.4 Follow-up of care recipients 

The integrated care (IC) group has been followed for 238.70±167.12 days, and the usual 
care (UC) group for 287.88±121.03 days (p<0.001). This difference is mainly due to the 
significant difference in the follow-up of the Scottish population; excluding the Scottish 
population, the follow up is 291.21 days for IC vs 278.16 days for UC. About 10% of the IC 
group has been lost to follow-up or withdrew informed consent, but only <1% in UC group. 
Aragon, Kraljevo and RSD followed their cohorts for a mean duration of 11 to 14 months. 
However, the sites have reported that they have followed care recipients from 1 day to 
985 days. Care recipients with a length of follow-up shorter than 30 days have not been 
included in the basic analysis for the assessment of the impact of integrated care on 
admissions and contacts. 

This table could also provide some explanation about the higher number of admissions and 
contacts in the IC group, as reported by the sites in the section 4.2.1 and in the local 
evaluation reports. Although, the mean length of follow-up is shorter in the IC group, the 
bigger size of this group has outweighed this difference, and they have been followed for 
about 30,000 more days than the UC group. Consequently, it is expected to see more 
adverse events in 30,000 more days of follow-up, even if the intervention is effective. 

A significantly higher percentage of IC recipients have been lost to follow-up or withdrew 
consent. The participation in a “study” is rarely a motivation for this type of patient, and 
without any other support from informal carers or relatives, some of the care recipients 
found very difficult to participate in the project. Moreover, their obligation to reply to 
questions and/or to complete questionnaires was in some cases annoying for them. 
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Table 14: Mean and sum length of follow-up and reasons for end 

 Integrated Care (IC) Usual Care (UC) P 

 Mean (or N) SD (or %) Mean (or N) SD (or %)  

Length of follow-up (days) 238.70 167.12 287.88 121.03 0.000 

Sum of the days of follow-up 235,595  206,408   

Reasons for end of follow-up (N, %) 

Patients completed follow-up 851 81.6% 662 91.8% <0.001 

Deceased 33 3.2% 23 3.2% 0.923 

No longer need of SC services 47 4.5% 32 4.4% 0.826 

Other reason 73 7.0% 1 0.1% <0.001 

Missing 39 3.7% 3 0.4% <0.001 

4.3.5 Safety 

The main clinical indicator for safety was mortality. 

The same mortality rate has been seen in both groups, 3.2%, which is lower than expected, 
taking into consideration the age of the enrolled population. The mean age of the 
deceased care recipients was more than 81 years old (IC 83.38 vs UC 81.73 years old, 
p<0.05). 

4.3.6 Impact on hospital admissions 

The total number of hospital admissions, the length of in-hospital stay, and the type of 
these admissions are presented as raw data and adjusted for the length of follow-up along 
with the results of the regression analyses. 

The analysis of unadjusted data (Table 15) for total admissions, planned and unplanned, 
showed that a significantly lower percentage of IC recipients have been hospitalised (IC 
22.8% vs UC 30.5%, p=0.001). Although, their annual admission rate is higher than the UC 
group (IC 0.739 vs UC 0.615, p=0.035), the mean length of hospital stay and consequently 
the total number of days that they have been hospitalised is significantly lower in the IC 
group (4.717 vs 5.502, p=0.010). About 80% of these admissions in both groups were 
unplanned. It has also been reported that a significantly higher percentage of the IC group 
admissions were in the cardiology department (IC 74.1% vs UC 42.7%, p<0.001), while on 
the other hand a significantly higher percentage of the UC group admissions were in the 
Accident & Emergency department (IC 3.4% vs UC 18.9%, p<0.001). Although just a few in-
hospital deaths have been reported, these adverse events were significantly more in the 
UC group (IC 2.4% vs UC 7.1%, p=0.012). 

Table 15: Hospital admissions (planned and unplanned) and admissions in a nursing / 
residence home (unadjusted results) 

 Integrated Care (IC) 
(N=869) 

Usual Care (UC) 
(N=666) 

P 

  Mean  
(or N) 

SD (or %) Mean 
(or N) 

SD (or 
%) 

 

Hospitalised patients (N, %) 198 22.8% 203 30.5% 0.001 

Days till first admission  124.01 131.82 128.95 95.67 0.044 

Number of hospitalisations 407  319   

Number of readmissions within 30 days from 

last discharge 

49  55   
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 Integrated Care (IC) 
(N=869) 

Usual Care (UC) 
(N=666) 

P 

  Mean  
(or N) 

SD (or %) Mean 
(or N) 

SD (or 
%) 

 

Patients with readmissions within 30 days 
from last discharge 

38 4.4% 35 5.3% 0.421 

Sum length of hospital stay 2501  2568   

Mean number of admissions per patient 0.47 1.31 0.48 0.98 0.680 

Mean number of readmissions within 30 days 

per patient 

0.06 0.30 0.08 0.44 0.408 

Mean length of hospital stay per patient 2.91 10.42 3.96 12.65 0.007 

Mean length of hospital stay 6.48 12.38 8.47 14.10 0.017 

Values adjusted per year of follow-up 

Annual admissions rate  0,739 1,868 0,615 1,345 0,035 

Annual length of hospital stay  4,717 16,849 5,502 19,582 0,010 

Annual number of admissions in a 
nursing/residence home  

0,057 0,487 0,037 0,307 0,863 

Annual readmissions rate  0,084 0,507 0,114 0,612 0,413 

Number of hospitalisations per type (planned/unplanned) 

Planned 61 17.7% 58 22.3% 0.162 

Unplanned 283 82.3% 202 77.7% 0.162 

Hospital department where the patient was admitted (N, %) 

Geriatric and internal medicine 33 11.1% 33 23.1% 0.001 

Cardiology 220 74.1% 61 42.7% <0.001 

Accident and emergency (A&E)  10 3.4% 27 18.9% <0.001 

Critical care and intensive care 1 0.3% 0 0.0% NA 

Surgical department 4 1.3% 8 5.6% 0.011 

Home hospitalization 0 0.0% 0 0.0% NA 

Other 23 7.7% 8 5.6% 0.410 

Orthopedics / neurosurgery 6 2.0% 6 4.2% 0.190 

Discharge destiny (N, %)      

Home 193 56.8% 110 70.5% 0.004 

Nursing home 6 1.8% 4 2.6% 0.557 

Death 8 2.4% 11 7.1% 0.012 

Other 133 39.1% 31 19.9% <0.001 

Patients admitted in a nursing / residence 
home (N, %) 

17 1.96% 14 2.10% 0.789 

Number of admissions in a nursing / 
residence home 

17 4.2% 15 4.7% 0.732 

Regression analysis confirmed that IC recipients are 30.0% less likely to be hospitalised 
than the patients in the UC group.  For this analysis, we used logistic regression analysis, 
since a high percentage of cases (73.9%) had zero values. The R2 values tell us 
approximately how much variation in the outcome is explained by the model. We prefer to 
use the Nagelkerke’s R2, which suggests that the model explains roughly 39.0% of the 
variation in the outcome (the full report of this analysis is presented in Appendix D).  The 
results of the analyses are presented in Table 16. In summary, care group is a dichotomous 
variable that is coded so that care recipients with the higher numeric value were those 
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who belonged to the IC group. The effect of group is significant and negative, indicating 
that the possibility for hospitalisation has decreased significantly in the IC group, 
compared to the UC group. The OR (Exp(B)) tells us that the patients in the IC group are 
0.300 times (or 30.0%) less likely to be hospitalised than the patients in the UC group. In 
the same way, females are 0.370 times (or 37.0%) less likely to be hospitalised than males. 
As expected, older care recipients are more likely to be hospitalised than younger, but 
unexpectedly care recipients with higher AACCI (>median) are 0.842 times (or 84.2%) less 
likely to be hospitalised than them with lower AACCI. Care recipients with longer length of 
follow-up are more likely to be hospitalised than those with shorter length of follow-up. 
Concerning the site-level characteristics, care recipients enrolled in the first wave sites 
(ARA, FVG, RSD, SCO) are more likely to be hospitalised than those in the second wave; 
similarly, those enrolled in sites from Northern and Central Europe are more likely to be 
hospitalised than those from Southern Europe. 

Significant efforts have been invested during the project, and also in the BeyondSilos 
project, to develop and apply the “integration index matrix”, aimed at describing changes 
in the level of integration within and between the care actors involved in integrated care. 
In its first official assessment, it was very interesting to see that care recipients from 
settings with a high self-perceived health & social care integration level at start (SKA, RSD, 
SCO) are less likely to be hospitalised than patients from settings with low self-perceived 
integration level. Moreover, care recipients enrolled in settings with high self-perceived 
improvement in overall integration level (ARA, RSD, NBR, TAL) are also less likely to be 
hospitalised than patients from lower settings. 

Table 16: Logistic regression analysis for hospital admissions 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

care_group -0.357 0.177 4.073 1 0.044 0.700 0.495 0.990 

gender -0.462 0.160 8.375 1 0.004 0.630 0.461 0.861 

pathway_type 0.266 0.271 0.965 1 0.326 1.305 0.768 2.217 

AGE 0.022 0.009 6.012 1 0.014 1.022 1.004 1.039 

prim_disease 
  

5.280 3 0.152 
   

prim_disease(1) -0.518 0.437 1.406 1 0.236 0.596 0.253 1.402 

prim_disease(2) -0.999 0.563 3.147 1 0.076 0.368 0.122 1.110 

prim_disease(3) -0.078 0.412 0.036 1 0.849 0.925 0.412 2.074 

AACCI_clustering -1.845 0.484 14.529 1 0.000 0.158 0.061 0.408 

LFU 0.004 0.001 26.279 1 0.000 1.004 1.002 1.005 

wave 6.710 1.215 30.513 1 0.000 820.945 75.905 8878.871 

his_start 1.636 1.193 1.881 1 0.170 5.137 0.495 53.269 

hs_integr_start -3.020 1.420 4.523 1 0.033 0.049 0.003 0.789 

impr_integr -3.923 1.224 10.264 1 0.001 0.020 0.002 0.218 

geography 
  

33.741 2 0.000 
   

geography(1) 8.586 1.480 33.638 1 0.000 5356.383 294.281 97494.558 

geography(2) 2.393 0.572 17.523 1 0.000 10.947 3.570 33.567 

Constant -9.110 1.559 34.129 1 0.000 0.000 
  

Although unadjusted data showed that the mean length of hospital stay, and consequently 
the total number of days that they have been hospitalised, is significantly lower in the IC 
group, negative binomial regression analysis has not confirmed these findings (Table 17). 
The analysis, which is presented in details in the Appendix E.1, shows that the observed 



D8.4 Deployment outcomes 

 
 

Public Page 55 of 184 v1.0, 18th October 2016 

effect (reduction in length of stay) of the IC group is not significant, and that other 
confounders are more important. For example, older, male care recipients, with higher 
AACCI and diabetes are more likely to stay for a longer period in the hospital than their 
comparators. Unexpectedly, care recipients with CHF or COPD as primary disease for 
enrolment are less likely to stay for a longer period in the hospital than those with 
diabetes or other pathologies. Concerning the impact of site-specific characteristics, it 
seems that care recipients from ARA, SKA and SCO, are less likely to stay for a longer 
period in the hospital than their comparators. 

Table 17: Negative binomial regression analysis for length of hospital stay 

Parameter B 
Std. 
Error 

95% Wald 
Confidence 

Interval 
Hypothesis Test 

Exp(B) 

95% Wald C.I. 
for Exp(B) 

Lower Upper 
Wald Chi-

Square 
df Sig. Lower Upper 

(Intercept) -4.162 0.679 -5.493 -2.832 37.607 1 0.000 0.016 0.004 0.059 

[care_group=1] -0.179 0.117 -0.408 0.050 2.347 1 0.126 0.836 0.665 1.051 

[gender=1] -0.379 0.113 -0.601 -0.157 11.210 1 0.001 0.684 0.548 0.855 

[pathway_type=1] 1.039 0.196 0.656 1.423 28.262 1 0.000 2.828 1.927 4.148 

[prim_disease=1] -1.312 0.290 -1.880 -0.745 20.537 1 0.000 0.269 0.153 0.475 

[prim_disease=2] -2.069 0.391 -2.835 -1.303 28.036 1 0.000 0.126 0.059 0.272 

[prim_disease=3] 0.813 0.247 0.329 1.296 10.860 1 0.001 2.254 1.390 3.654 

[AACCI_clustering=1] -0.001 0.198 -0.389 0.387 0.000 1 0.996 0.999 0.678 1.472 

[region=1] -2.936 0.374 -3.670 -2.202 61.482 1 0.000 0.053 0.025 0.111 

[region=3] -2.234 0.463 -3.142 -1.326 23.234 1 0.000 0.107 0.043 0.266 

[region=4] 1.041 0.276 0.500 1.582 14.231 1 0.000 2.831 1.649 4.862 

[region=6] 1.418 0.321 0.788 2.048 19.480 1 0.000 4.128 2.200 7.749 

[region=7] -0.359 0.841 -2.007 1.290 0.182 1 0.670 0.699 0.134 3.633 

[region=8] -1.540 0.389 -2.303 -0.777 15.647 1 0.000 0.214 0.100 0.460 

AGE 0.028 0.007 0.015 0.041 18.129 1 0.000 1.029 1.015 1.042 

LFU 0.007 0.000 0.006 0.008 225.089 1 0.000 1.007 1.006 1.008 

4.3.7 Impact on unplanned hospital admissions 

Unplanned admissions were also less frequently reported for the IC group (IC 14.6% vs 
18.9%, p=0.025) (Table 18). Moreover, it seems that IC has delayed the first unplanned 
admission for about 20 days (IC 143.62 vs UC 125.72, p=0.002). There was no significant 
difference in the number of admissions per care recipient and per year, though there was 
a significant reduction in the length of unplanned hospitalisations (IC 3.963 vs UC 5.391, 
p=0.006). About three quarters of the IC group have been hospitalised in the cardiology 
department vs only one quarter of the UC group. In-hospital mortality was higher in the UC 
group, but this observation is based on a few only cases. 
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Table 18: Unplanned hospital admissions (unadjusted results) 

 Integrated Care (IC) 
(N=869) 

Usual Care (UC) 
(N=666) P 

  Mean (or N) SD (or %) Mean (or N) SD (or %) 

Unplanned Hospitalised patients  127 14.6% 126 18.9% 0.025 

Days till first unplanned admission 143.62 153.15 125.72 83.90 0.002 

Number of unplanned admissions 283  202   

Number of unplanned readmissions 
within 30 days from last discharge 

49  55   

Patients with unplanned readmissions 
within 30 days from last discharge 

38 4.4% 35 5.3% 0.724 

Length of hospital stay for only 
unplanned admissions 

1292  1553   

Mean length of stay per unplanned 
admission 

5.79  8.30   

Mean number of unplanned admissions 
per patient 

0.33  0.30   

Mean number of unplanned readmissions 

within 30 days per patient 

0.06  0.08   

Values adjusted per year of follow-up 

Annual number of unplanned admissions 0,477 1,597 0,353 1,031 0,116 

Annual Length of hospital stay for 
unplanned admissions  

3,963 15,459 5,391 19,987 0,006 

Annual number of admissions in a 
nursing/residence home  

0,104 0,562 0,024 0,153 0,454 

Hospital department where the patient was admitted (N, %) 

Geriatric and internal medicine 28 10.8% 30 32.3% <0.001 

Cardiology 196 75.7% 25 26.9% <0.001 

Accident and emergency (A&E)  10 3.9% 27 29.0% <0.001 

Critical care and intensive care 1 0.4% 0 0.0% Na 

Surgical department 3 1.2% 3 3.2% Na 

Home hospitalisation 0 0.0% 0 0.0% Na 

Other 17 6.6% 2 2.2% Na 

Orthopedics / neurosurgery 4 1.5% 6 6.5% 0.015 

Discharge destiny (N, %)      

Home 164 53.8% 69 67.6% 0.015 

Nursing home 6 2.0% 4 3.9% 0.274 

Death 8 2.6% 11 10.8% 0.001 

Other 127 41.6% 18 17.6% <0.001 

Logistic regression analysis has also shown that the patients in the IC group are 0.765 times 
less likely to have unplanned hospitalisation (Table 19) than the patients in the UC group 
(see Appendix D.2). In the same way, patients in the long term pathway are 14.87 times 
more likely to have unplanned hospitalisation than patients in the short term pathway. 
Older patients are slightly less likely to have unplanned hospitalisation than younger 
patients, but care recipients with higher AACCI (>median) are 34.302 times more likely to 
be unplanned hospitalised than patients with lower AACCI (<=median). Patients with longer 
length of follow-up are 1.011 times more likely to be unplanned hospitalised than patients 
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with shorter length of follow-up. Finally, among the sites, patients in Northern Europe are 
6.408 times more likely to be unplanned hospitalised than patients in Southern Europe. 

Table 19: Logistic regression analysis for unplanned hospital admissions 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I. for 
EXP(B) 

Lower Upper 

care_group -1.447 0.367 15.516 1 0.000 0.235 0.114 0.483 

gender -0.105 0.322 0.106 1 0.744 0.900 0.479 1.692 

pathway_type 2.699 0.679 15.782 1 0.000 14.870 3.926 56.323 

AGE -0.050 0.018 7.600 1 0.006 0.951 0.918 0.986 

AACCI_clustering 3.535 0.664 28.346 1 0.000 34.302 9.335 126.040 

LFU 0.011 0.001 57.304 1 0.000 1.011 1.008 1.014 

impr_integr(1) 2.545 1.405 3.284 1 0.070 12.747 0.813 199.977 

geography   7.746 2 0.021    

geography(1) 1.858 0.687 7.314 1 0.007 6.408 1.668 24.625 

geography(2) 2.863 1.551 3.406 1 0.065 17.518 0.837 366.521 

Constant -10.370 2.696 14.790 1 0.000 0.000 
  

Concerning the length of hospital stay for unplanned admissions, logistic regression 
analysis also showed that the effect of group is significant and negative, indicating that 
the length of hospital stay for unplanned admissions has been decreased significantly in 
the IC group, compared to the comparator group (Table 20). The OR (Exp(B)) tells us that 
the care recipients in the IC group are 0.330 times (or 33.0%) less likely to stay for a longer 
period in the hospital (in case of unplanned hospitalisation) than those in the UC group 
(detailed presentation of results in Appendix D3). Negative binomial regression analysis 
also showed the same results (Appendix E.2). 

Concerning the site-level characteristics, care recipients enrolled in the first wave sites 
are more likely to stay in hospital for a longer period (in the case of unplanned 
hospitalisation) than patients in the second wave. Care recipients in Northern Europe are 
more likely to stay in hospital for a longer period (unplanned hospitalisation) than patients 
in Southern Europe (our reference category). The analysis also showed that care recipients 
enrolled in sites with high self-perceived overall improvement in integration level are less 
likely to stay in hospital for a longer period (unplanned hospitalisation) than patients from 
low settings. 

Table 20: Logistic regression analysis for length of hospital stay for unplanned hospital 
admissions 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I. for 
EXP(B) 

Lower Upper 

care_group -0.401 0.172 5.424 1 0.020 0.670 0.478 0.938 

gender -0.263 0.160 2.694 1 0.101 0.769 0.562 1.052 

pathway_type 0.429 0.278 2.386 1 0.122 1.536 0.891 2.647 

AGE 0.013 0.009 2.220 1 0.136 1.013 0.996 1.030 

prim_disease   1.048 3 0.790    

prim_disease(1) 0.249 0.411 0.368 1 0.544 1.283 0.573 2.874 

prim_disease(2) 0.428 0.494 0.751 1 0.386 1.534 0.583 4.035 
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B S.E. Wald df Sig. Exp(B) 

95% C.I. for 
EXP(B) 

Lower Upper 

prim_disease(3) 0.357 0.392 0.829 1 0.363 1.429 0.663 3.083 

AACCI_clustering(1) -0.283 0.355 0.635 1 0.426 0.754 0.376 1.511 

LFU 0.002 0.001 15.212 1 0.000 1.002 1.001 1.004 

wave 4.192 0.967 18.802 1 0.000 66.153 9.946 439.992 

his_start 1.272 0.957 1.766 1 0.184 3.567 0.547 23.263 

hs_integr_start -2.027 1.240 2.672 1 0.102 0.132 0.012 1.497 

impr_integr -2.829 0.971 8.487 1 0.004 0.059 0.009 0.396 

geography 
  

18.844 2 0.000 
   

geography(1) 4.531 1.272 12.686 1 0.000 92.882 7.674 1124.256 

geography(2) 0.672 0.578 1.350 1 0.245 1.958 0.630 6.080 

Constant -6.588 1.378 22.857 1 0.000 0.001 
  

4.3.8 Impact on contacts with health and social care professionals 

Total and unplanned contacts were consistently increased in the IC recipients (Table 21, If 
we try to focus only on unplanned contacts, which represent about 10% of the total, we 
see the same trends, but no statistically significant differences (Table 22), maybe because 
of the big variation and the relatively small sample. The total numbers of unplanned 
contacts are IC 4,082 vs UC 2,034. However, there is no significant difference neither in 
the median number of unplanned contacts (IC 1, IQR 0 – 6 vs UC 1, IQR 0 – 4, p=0.504), nor 
in the annualised contact rates (IC 8.99±28.74 vs 5.54±10.24, p=0.812). 

Table 22). This increase concerns not only the contacts with nurses and social workers, but 
also with the GPs, physical meetings out of home, and home visits. All deployment sites 
and regression analyses have confirmed these findings. 

The median number of contacts in IC group was 19 (IQR 3 – 55) vs 9 (IQR 3 -21) in the UC 
group (p<0.001) (Table 21). The total numbers of contacts were IC 43,267 vs UC 16,757. 
Annualised contact rates are IC 103.411 contacts per year of follow-up vs UC 36.959 
contacts per year of follow-up (p<0.001). 

About 40,000 vs 15,000 physical contacts (home or out of home) have been registered for 
the IC and UC group respectively. In some cases, e.g. ARA and SKA, the differences and the 
total numbers were so big that the evaluation team asked for additional validation and 
clarification of these data. For example, the care recipients in SKA are elderly patients 
with a mean age of 83 years old and social needs. They may have 4-8 visits per day from 
staff, even to deliver drug treatment. The interesting fact is that it seems that this service 
will continue after the end of the project, despite the significant increase in contacts, 
because this is not unexpected but part of the design of the service. In the case of ARA, 
the evaluation cohort consisted of elderly with a mean age of 85 years old and multiple 
comorbidities. In accordance with the local operational protocol (D8.2), social workers 
would have regular contacts with the care recipients in order to support their needs. It 
seems that they really did this, 9,379 physical meetings of the social workers with the 
SmartCare services recipients have been registered in IC group vs zero in the UC group. 
These meetings explain the difference between IC and UC in contacts observed. 

These two sites have reported 52,256 out of the 60,024 contacts with the SmartCare 
health and social care professionals (IC 37,931 vs UC 14,325). However, if we exclude 
these two sites from the analysis as outliers, the results remain the same. For the same 
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reasons, the other sites have also reported increased contacts for the IC group, but with 
lower numbers (see Annexes 2 – 10). 

From the total number of contacts, about 9 out of 10 are planned, and only 1 in 10 is 
unplanned. With the exception of ARA, for all the other sites these contacts concern 
mainly healthcare professionals. Excluding ARA, it is surprising that from the contacts of 
the IC group, only less than 2% include social care professionals or joint interventions. The 
same rate for UC is less than 9%, unexpectedly higher. In the case of Aragon 60% of the 
contacts of the IC group have been performed by social workers vs zero in the UC group. 

It has also been reported that prhaps some of the registered contacts neither correspond 
to a need nor follow a defined pathway. For example, the care recipients test the service 
and check if someone responds to his/her needs. In the first months of a new service, 
more contacts are necessary in order to better understand the pathway and how it works. 
Moreover, very often some technical issues may arise, which need some contacts in order 
to be solved. It also seems that the physical meeting of the user with the health or social 
care is very important, and cannot be easily replaced. In some cases, it has been reported 
that it is not the need for a service, but just the need for a contact. Maybe, this is one of 
the reasons that one site reported that IC services have better results when there are 
relatives supporting the care recipient. Last but not least, the evaluation team believes 
that there may be a systematic under-reporting of healthcare resources used by the UC 
group, because some sites have faced significant difficulties in collecting data, especially, 
from the UC group. 

Table 21: Total contacts with health and social care professionals (unadjusted results) 

 Integrated Care (IC) 
(N=757) 

Usual Care (UC) 
(N=554) P 

  Mean (or N) SD (or %) Mean (or N) SD (or %) 

Median Number of contacts 19.00 55.00 | 
3.00 

9.00 21.00 | 
3.00 

0.000 

Total number of contacts 43,267  16,757   

Number of contacts per type (planned/unplanned) 

Planned 37,687 90.2% 13,817 87.2% 0.000 

Unplanned 4,082 9.8% 2,034 12.8% 0.000 

Contact person (N, %)      

GP 3870 8.9% 2143 13.0% 0.000 

Nurse 25468 58.9% 4844 29.3% 0.000 

Other health care provider 4033 9.3% 8411 50.9% 0.000 

Social worker 9706 22.4% 1125 6.8% 0.000 

Volunteer 1 0.0% 0 0.0% na 

Joint intervention 181 0.4% 5 0.0% 0.000 

Contact_type (N, %)      

Physical meeting out of home 9658 22.4% 4621 27.8% 0.000 

Home visit 29706 69.0% 10546 63.6% 0.000 

Telephone 1597 3.7% 568 3.4% 0.095 

Writing (e-mail, sms, etc.) 101 0.2% 5 0.0% 0.000 

Other 2006 4.7% 854 5.1% 0.012 

Number of messages sent via SMS, 
e-mails, etc. between care 
practitioners  

2.00 9.00 | 
0.00 

0.00 0.00 | 
0.00 

0.000 
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 Integrated Care (IC) 
(N=757) 

Usual Care (UC) 
(N=554) P 

  Mean (or N) SD (or %) Mean (or N) SD (or %) 

Number of consultations of EHR or 
other patient data included in the 
platform  

2.00 63.00 | 
0.00 

0.00 7.00 | 
0.00 

0.000 

Values adjusted per year of follow-up 

Annual contacts rate  103.411 250.548 36.959 90.513 0.000 

Annual number of messages sent 
via SMS, e-mails, etc 

12.857 21.961 0.234 1.422 0.000 

Annual Number of consultations of 
EHR or other patient data included 
in the platform  

47.435 92.454 18.415 54.796 0.000 

If we try to focus only on unplanned contacts, which represent about 10% of the total, we 
see the same trends, but no statistically significant differences (Table 22), maybe because 
of the big variation and the relatively small sample. The total numbers of unplanned 
contacts are IC 4,082 vs UC 2,034. However, there is no significant difference neither in 
the median number of unplanned contacts (IC 1, IQR 0 – 6 vs UC 1, IQR 0 – 4, p=0.504), nor 
in the annualised contact rates (IC 8.99±28.74 vs 5.54±10.24, p=0.812). 

Table 22: Unplanned contacts with health and social care professionals (unadjusted 
results) 

 Integrated Care (IC) 
(N=757) 

Usual Care (UC) 
(N=554) 

P 

 Mean (or N) SD (or %) Mean (or N) SD (or %) 

Median number of UNPLANNED 
contacts 

1.00 6.00 | 
0.00 

1.00 4.00 | 
0.00 

0.504 

Total number of UNPLANNED 
contacts 

4,082  2,034   

Contact person (N, %)       

GP 3630 9.1% 1939 15.4% 0.000 

Nurse 23217 58.4% 3514 27.8% 0.000 

Other health care provider 3638 9.2% 6238 49.4% 0.000 

Social worker 9126 23.0% 932 7.4% 0.000 

Volunteer 0 0.0% 0 0.0% na 

Joint intervention 115 0.3% 5 0.0% 0.000 

Contact_type (N, %)      

Physical meeting out of home 8189 20.7% 3855 30.4% 0.000 

Home visit 28161 71.1% 7688 60.6% 0.000 

Telephone 1496 3.8% 433 3.4% 0.060 

Writing (e-mail, sms, etc.) 89 0.2% 5 0.0% 0.000 

Other 1690 4.3% 701 5.5% 0.000 

Values adjusted per year of follow-up 

Annual unplanned contacts rate 8.993 28.742 5.545 10.245 0.812 

Multiple regression analysis confirmed that contacts are significantly increased in the IC 
group (Table 23). Moreover, the same analysis showed that possible comorbidities or other 
patient level characteristics were not significant predictors of increased contacts, whereas 
the region, the pathway type and the duration of the service were. For example, long term 
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pathway and services provided in SKA, ARA and NBR are less likely to have more annual 
contacts than ATT, RSD and KRA. Moreover, there is an indication that care recipients with 
longer follow-up (or longer provision of the service) are less likely to have contacts. A 
detailed presentation of the methodology used is attached in the Appendix F.2. 

Table 23: Multiple regression analysis of annual contacts 

 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

95,0% C.I. for B 
Collinearity 

Statistics 

 
B 

Std. 

Error 
Beta 

Lower 

Bound 

Upper 

Bound 
Tolerance VIF 

(Constant) 2.557 0.094 
 

27.277 0.000 2.373 2.741 
  

care_group 0.812 0.057 0.234 14.304 0.000 0.701 0.924 0.765 1.307 

geography_CENTRAL -2.059 0.102 -0.512 -20.167 0.000 -2.260 -1.859 0.316 3.160 

region_Attica -2.613 0.101 -0.447 -25.919 0.000 -2.811 -2.415 0.685 1.459 

region_SouthKarelia 2.196 0.106 0.356 20.766 0.000 1.988 2.403 0.695 1.439 

region_Aragon 0.701 0.075 0.194 9.283 0.000 0.553 0.849 0.465 2.149 

region_RSD -0.717 0.102 -0.128 -7.029 0.000 -0.917 -0.517 0.613 1.632 

region_Kraljevo -0.400 0.123 -0.070 -3.257 0.001 -0.641 -0.159 0.441 2.267 

region_NorthBradant 0.729 0.224 0.054 3.263 0.001 0.291 1.168 0.738 1.356 

LFU_clustering 0.187 0.062 0.057 3.007 0.003 0.065 0.309 0.577 1.733 

AGE_group_65to75 -0.144 0.057 -0.037 -2.511 0.012 -0.256 -0.031 0.919 1.089 

pathway_type 0.173 0.084 0.038 2.058 0.040 0.008 0.337 0.603 1.659 

4.3.9 Subgroup analyses 

In the previous sections, it has been shown there may be a positive impact of SmartCare IC 
services on hospital admissions and a negative one on contacts with the health and social 
care services; it seems that from the statistical point of view these results are significant 
and independent from any other possible confounder. In the regression analyses, we have 
also seen which of the main patient-level or service-level characteristics are independent 
predictors of increased or reduced admissions, length of stay and contacts. It has been 
shown for example that maybe service-related characteristics are more important at 
patient level, e.g. if a care recipient suffers from heart failure or not. 

In this section, we will try to examine the IC impact on different outcomes for a patient-
specific or a site-specific characteristic in accordance with the section 2.10; this 
assessment is often listed as a primary or secondary study objective. In Appendix G, all 2-
way ANOVA results have been presented per outcome of interest. In this section, we 
present only a summary of these findings. In any case, the findings of the subgroup 
analyses should be read with caution, because both pre-specified and post hoc subgroup 
analyses are subject to inflated false positive rates arising from multiple testing. 

4.3.9.1 Care recipients level characteristics 

 Age: Unexpectedly, younger patients have more total and unplanned admissions than 
older ones, however their admissions are significantly shorter, and finally the total 
number of days they are hospitalised (total and unplanned) are reduced. The annual 
unplanned contacts rate is significantly increased in older care recipients. There is 
no age group which could benefit more from IC, but there is a significant increase in 
unplanned contacts of the IC group. 

 Comorbidities (number of comorbidities and AACCI): Although in the IC group care 
recipients with fewer comorbidities seem to have more total and unplanned 
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admissions, the general trend in the project is that more complex patients need 
more and longer admissions (total and unplanned), but not more contacts. It cannot 
be supported that care recipients with more or fewer comorbidities, with higher or 
lower AACCI, could benefit more. 

 Primary disease: There is a significantly higher number of hospital admissions for 
patients with CHF (2-3 times more in comparison with the other diseases); however, 
the length of admission is significantly higher for patients with diabetes as primary 
disease for enrolment, as well the total days hospitalised per year. A significant 
higher number of unplanned contacts have been registered for care recipients with 
“other pathologies”. There may be a higher potential benefit from IC for patients 
with CHF, as indicated from the statistically significant difference between IC and UC 
group for this subgroup, in terms of length of hospital stay. 

 Educational level: Educational level does not seem to play an important role, since 
there is no significant difference between the predefined groups in any of the 
outcomes assessed. 

 Use of technology: The interpretation of the results of the ANOVA for the use of 
mobile phone cannot export safe conclusions because the findings are not consistent. 
Maybe the question was not clear enough, or maybe there is no true effect. Care 
recipients familiar with the use of a computer had more total and unplanned 
admissions than those not familiar. There is no difference in the length of hospital 
stay or in the unplanned contacts, and there are no indications that a sub-group 
could benefit more. 

 Length of follow-up (provision of service): If we assume that the length of follow up 
represents the duration that the care recipients received these services, one could 
say that maybe the longer users could identify a risk earlier, have more admissions, 
but their admissions are significantly shorter. Moreover, their annual unplanned 
contacts rate is significantly reduced. Although we expected to see that a short 
follow-up is not associated with any benefit, the analyses showed that there are 
worse outcomes for the care recipients who followed for a shorter period. Although 
this needs further validation, we consider this as a lesson to be learnt.  

4.3.9.2 Site / Service level characteristics 

 Pathway: Although the project and local operational protocols described two 
pathways, one long for chronic management and one short for discharge 
management, the second one was rather weak, having enrolled only 122 care 
recipients in the IC group. No significant differences have been seen between the 
two groups, and there are no indications that one pathway could benefit more.  

 “Wave” of deployment sites: ARA, FVG, RSD and SCO have been characterised as first 
wave pilots based on their maturity to provide IC services. All the other deployment 
sites have been characterised as second wave pilots. The analyses showed that the 
care recipients enrolled in the first wave deployment sites had more total and 
unplanned admissions, and although their admissions were shorter, the total days in 
hospital were more than the second wave. Annual unplanned contacts rate was 
slightly lower in the first wave sites. There are some indications that maybe the 
second wave deployment sites could benefit more from IC services, mainly in terms 
of reduction the total length of hospital stays for total and unplanned admissions. 

 Established integrated healthcare information systems at start: We explored if a 
large, integrated and established legacy healthcare information system at start could 
have an impact on project outcomes. In accordance with the details provided by the 
local teams, we assumed that ARA, SKA, RSD, SCO and TAL had already established 
such systems before the start of the project. Although these sites report more total 
and unplanned admissions, their admissions are significantly shorter, and in the end 
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they report fewer days in hospital. They report also a significantly higher number of 
contacts, but this could also be affected by the technical capability to collect these 
data in contrast with other sites. However, it seems from our analyses that the 
baseline ICT infrastructure does not play a significant role in the outcomes of an IC 
project. 

 Integration index (start): Although the index is under development and validation 
(see Domain 6), we considered the use of the index as an opportunity to test if it 
could be used to assess the impact of IC. These analyses showed that the sites with 
high self-perceived health and social care integration level at start, namely SKA, RSD 
and SCO, report more total and unplanned admissions, and although these admissions 
are shorter, the duration does not outweigh the number. Consequently, the total 
days in hospital for total and unplanned admissions per year are slightly more for 
these sites, as well as the annual unplanned contacts. However, it seems also that 
the sites with high self-perceived health and social care integration level at start 
could benefit more. 

 Integration index (self-perceived improvement during the project): Based on self-
assessment (see Domain 6), ARA, RSD, NBR and TAL have reported a higher 
improvement in the integration index. These sites report more total and unplanned 
admissions, but the shorter length of stay outweighs this difference. They report also 
more unplanned contacts per year. In contrast with the findings from the regression 
analyses, it seems that the sites who have reported less improvement in the 
integration index have better results than the others, but given the inconsistency in 
the findings, further research is necessary. We have also to keep in mind that in 
these analyses, we do not take into consideration any other indicator except care 
group and group of integration, while in the regression models we take into account 
all possible confounders. 

 Geography/culture: Northern regions, SKA, RSD and TAL, report significantly more 
total and unplanned admissions, and despite the shorter length of stay, more days in 
hospital and a higher annual unplanned contacts rate. The results of the ANOVA 
showed that these regions have gained more benefit from IC than the others in terms 
of length of hospital stay and total days hospitalised per year. 

The results of all the above mentioned ANOVA are attached in the Appendix G. We present 
below a table in which we have tried to visualise all the above mentioned results, and to 
show which subgroups benefit more from IC. Empty cells indicate no significant difference 
(p≥0.05) between IC and UC group for the specific subgroup. If p<0.05, then p is given in 
the table, and next to p there is a letter, I (intervention) if events are higher for IC or C 
(comparator) if events are more for UC group. 
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Table 24: Statistically significant results of two-way ANOVA tests 

Variable 
Annual 

admissions 
rate 

Mean length of 
each hospital 

stay per 
patient 

Annual length 
of hospital stay 
- all admissions 

Annual 
number of 
unplanned 
admissions 

Annual unplanned 
contacts rate 

Annual length of 
hospital stay - 

unplanned admissions 

Age 
      

<65 - - - - - - 

[65-75] - - - - - - 

>75 - - - - <0.001 I - 

Total 0.009 I 
 

0.009 C 0.020 I <0.001 I 0.009 C 

Number of comorbidities Not enough cases 

Lower (<=median) <0.001 I 0.002 C - <0.001 I <0.001 I - 

Higher (>median) - - - - <0.001 I - 

Total - 0.018 C - 0.009 I <0.001 I - 

AACCI 
      

Lower (<=median) - - - - 0.005 I - 

Higher (>median) - 0.042 C - - <0.001 I - 

Total 0.009 I - 0.009 C 0.024 I <0.001 I 0.009 C 

Primary disease 
      

CHF 
 

0.001 C 0.033 C 0.002 I 0.002 I 0.015 C 

COPD - - - - - - 

Diabetes - - - - - - 

Other pathologies - 0.033 I - - <0.001 I - 

Total 0.006 I 
 

0.007 C 0.049 I <0.001 I 0.006 C 

Educational level Not enough cases 

Lower (<=median) - - - 0.003 I 0.028 I - 

Higher (>median) 0.010 I - - - - - 

Total - - - - 0.025 I - 
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Variable 
Annual 

admissions 
rate 

Mean length of 
each hospital 

stay per 
patient 

Annual length 
of hospital stay 
- all admissions 

Annual 
number of 
unplanned 
admissions 

Annual unplanned 
contacts rate 

Annual length of 
hospital stay - 

unplanned admissions 

Familiar with using 
mobile 

Not enough cases 

Yes - - - 0.000 I 0.041 I - 

No 0.031 I - 0.029 I 0.002 I 0.000 I 0.002 I 

Total 0.008 I - - 0.004 I 0.020 I - 

Familiar with using 
computer 

Not enough cases 

Yes - - - 0.044 I 0.018 I 
 

No - - - - - - 

Total - - - 0.023 I - - 

Length of follow-up 
      

Lower (<=median) 0.015 I - - 0.003 I <0.001 I - 

Higher (>median) - - - - 0.002 I - 

Total 0.009 I - 0.009 C 0.020 I <0.001 I 0.011 C 

Wave of pilots 
      

First wave - - - 0.037 I <0.001 I - 

Second wave - - 0.003 C - <0.001 I 0.001 C 

Total 0.009 I 
 

0.007 C 0.024 I <0.001 I 0.009 C 

Large, integrated and 
established legacy 
Healthcare Information 
systems at start 

      

Yes - - - - <0.001 I 
 

No 
      

Total 0.009 I 
 

0.007 C 0.041 I <0.001 I 0.009 C 
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Variable 
Annual 

admissions 
rate 

Mean length of 
each hospital 

stay per 
patient 

Annual length 
of hospital stay 
- all admissions 

Annual 
number of 
unplanned 
admissions 

Annual unplanned 
contacts rate 

Annual length of 
hospital stay - 

unplanned admissions 

Self-perceived Health & 
Social Care Integration 
level at start 

      

High - - 0.009 C 0.006 C 
 

0.001 C 

Low - - - 0.037 I <0.001 I - - 

Total 
  

0.007 C 0.008 I <0.001 I 0.011 C 

Self-perceived Overall 
Improvement in 
integration level 

      

High <0.001 I - 0.002 I <0.001 I <0.001 I 0.000 I 

Low 0.012 C - 0.010 C 0.000 C 0.044 I 0.005 C 

Total 0.009 I - 0.007 C 0.035 I <0.001 I 0.009 C 

Geographical/Cultural 
      

Northern Europe - 0.000 C 0.020 C 0.002 I <0.001 I 0.003 C 

Central Europe - 0.001 I - 0.006 C <0.001 I - 

Southern Europe - - - 0.015 I <0.001 I - 

Total 0.008 I - 0.007 C - <0.001 I 0.009 C 

Pathway type 
      

Long term - - - - <0.001 I - 

Short term - - - - 0.002 I - 

Total 0.009 C 0.030 I 0.009 C - 0.024 I 0.021 C 
Abbreviations: I – Intervention corresponds to integrated care group, C – Comparator corresponds to the usual care group, AACCI - Age-adjusted Charlson 
Comorbidity Index; CHF - Congestive Heart Failure; COPD - Chronic Obstructive Pulmonary Disease 
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4.4 Key lessons learned 

 A number of challenges have been clearly acknowledged during the project and 
considered as the starting point for this evaluation. Most of these challenges are due 
to the fact that the project has been conducted in real life conditions, and had to 
deal with the major differences that exist in the way care is organised in different 
regions, and with very different starting situations between one region and another. 
Some others are due to the fact that SmartCare has been a trailblazer project, and 
has explored unknown territories; e.g. there is no established “gold standard” 
methodology to assess the impact of integrated care on different stakeholders. 

 The primary research hypothesis of the project is that SmartCare services would 
improve care recipients’ perspectives, mainly quality of life, empowerment and 
satisfaction, while at the same time their need for admissions and contacts with the 
health care professionals would be reduced. 

 Two different approaches have been used to address this question. Due to the 
significant diversity seen in the project, deployment-site level evaluations are 
considered extremely important, and the full reports are attached as annexes in this 
document; these are considered basic elements of the project level evaluation. The 
second approach included a project-level analysis based on patient-level data; this 
made extensive use of statistics in order to support the European added value of the 
project. 

 An increased number of contacts with health and social care professionals have been 
consistently reported by all deployment sites. There were contradictory reports for 
admissions and deaths, but in general a positive impact on these outcomes cannot be 
supported. 

 However, these findings have to be interpreted cautiously, because of a number of 
limitations, e.g. different number of care recipients, significantly different care 
groups, different length of follow-up, small sample sizes, etc. 

 Significant efforts have been made in order to extend the project-level evaluation 
beyond what was agreed, and to try to improve some of the limitations. 

 From a final number of more than 10,000 service users, the evaluation cohort 
consisted of 1,764 (56.3% were female); 1,043 received SmartCare services, and 721 
usual care, mainly recruited in the long-term pathway. 

 The mean age was 75.9±11.3 years old, but the comparator group was about two 
years older than the intervention group (p<0.001). A significant difference in the 
mean age among the different sites has been seen, from 61.79 years old in North 
Brabant to 84.58 years old in Aragon. 

 The SC services recipients had more comorbidities than the comparator group. 

 Significant diversity has been seen in the population characteristics and outcomes 
among different deployment sites. There were also differences between the 
integrated care and comparator groups which may indicate unsuccessful 
randomisation or a degree of selection bias. 

 The integrated care (IC) group has been followed for 238.70±167.12 days, and the 
usual care (UC) group for 287.88±121.03 days (p<0.001). 

 About 10% of the IC group has been lost to follow-up, or withdrew informed consent, 
and <1% in UC group. 

 SmartCare services were safe from a clinical and technical point of view, and there 
was no statistical significant difference in mortality. 
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 Although total number of admissions was higher in the IC recipients, they were less 
likely to be hospitalised than the patients in the UC group, and their hospital 
admissions were shorter. 

 About 80% of these admissions were unplanned, and usually in the cardiology 
department. 

 Care recipients from settings with high self-perceived health & social care 
integration level at start, or higher improvement in this level, are less likely to be 
hospitalised. 

 Unplanned admissions followed the same trends as total admissions, but there was a 
significant delay before the first admission for the IC group. 

 More contacts (physical and others, planned and unplanned) with the health and 
social care professionals have been registered in the IC group. Although these 
findings were consistent among all deployment sites and regression analyses, they 
were dominated by two sites for which this increase was planned and intentional. 

 These findings have to be interpreted cautiously, taking into account the 
acknowledged limitations, e.g. the significant diversity, the lack of established key 
performance indicators for integrated care projects, different number of care 
recipients, with different characteristics, who have received different services, for 
different length of follow-up. 
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5 Domain 4: Care recipient perspectives 

5.1 Introduction 

Domain 4 of the MAST evaluations consisted of a combination of the results of the 
quantitative aspects of care recipient (CR) perspectives derived from the Patient 
Activation Measure (PAM) and from the World Health Organisation Quality of Life (WHO-
BREF) questionnaires responses, alongside any additional input from the local process 
evaluations provided as annexes to this deliverable. 

5.2 Patient Activation Measure (PAM) 

PAM is a questionnaire consisting of 13 questions. It assesses a care recipient’s knowledge, 
skills and confidence for self-management. The questions contribute to a scale measuring 
an aspect of care recipients’ empowerment. Each question is answered on a likert scale, 
i.e. on a range from “Disagree strongly” to “Agree strongly”, and also has the answer 
category “Not applicable”. Each answer is assigned a score from 1-4 according to the level 
of agreement with the statement (question). As the questions are collated into scales, the 
sum of scores for the questions that are included in each scale is calculated on an 
individual basis, and reported in this deliverable, on the basis of the group of care 
recipients that answered the questionnaire. Whether a high score is good or bad depends 
on the scale and question formulation within that scale. As a rule of thumb, though, higher 
scores can be perceived as better than lower scores. 

5.2.1 Assessment methodology 

PAM-13 is a short version of the original U.S. questionnaire, and contains 13 items 
expressed on a Likert response format. Rasch analysis has been used in its development to 
form an interval, unidimensional Guttman-type scale which has been shown in the U.S. to 
have good psychometric properties (reliability and validity) (Hibbard, Stockard, Mahoney, 
& Tusler, 2004);(Hibbard, Mahoney, Stockard, & Tusler, 2005). PAM items represent 
statements that respondents give regarding their confidence, beliefs, knowledge and skills 
about managing own condition. The 4-point Likert item scale (from strongly agree to 
strongly disagree) yields individual scores that are added to derive a raw overall score. 
This is then converted by Rasch analysis to an activation measure scored on a theoretical 
0-100 scale (the higher the score, the higher the activation level), with most people falling 
in the 35-95 score range (Greene & Hibbard, 2011). According to the calculated scores, 
respondents are then classified into one of four activation levels based on cut-off points 
derived by means of the PAM methodology developed. Hence, patients are presumed to 
advance to different stages of activation with higher scores on the overall scale. The four 
levels identified imply developmental progression from passive receipt of care toward 
greater activation:  

1) believing the patient role is important; 

2) having the confidence and knowledge necessary to take action; 

3) actually taking action to maintain and improve one's health; and  

4) staying the course even under stress (Hibbard, Stockard, Mahoney, & Tusler, 2004). 

The primary aim of the SmartCare project was to evaluate the functions and impact of the 
sites’ integrated health and social care services from the point of view of different 
stakeholders. Thus, the main outcomes of integrated care delivery, as well as an 
identification of potential barriers and facilitators towards integrated care delivery, have 
been studied. In the study design adopted, which has current health and social care 
delivery as the comparator group, regression analysis has been used to assess the effect of 
the implementation of integrated care and various independent variables on health 
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outcome variables. We assessed the differential effect of integrated care on utilisation 
with PAM as one of the independent variables. The effect of the intervention on the 
dependent variable has been explored by comparing the average change over time in the 
outcome variable for the treatment group, compared to the average change over time for 
the control group. The analysis included hospital utilisation measures as the dependent 
variables. Independent variables included inter alia the PAM-13 activation measure, which 
previously has been found to affect utilisation in a number of studies (Begum, Donald, 
Ozolins, & Dower, 2011);(Greene & Hibbard, 2011);(Mosen, et al., 2007);(Shively, et al., 
2013). PAM-13 as a regressor has been expressed both as a continuous variable (actual 
overall activation score on 0-100 scale) and as a series of dummy variables (1-4 stages / 
levels of activation), with one category acting as the reference one. The ordinal 
formulation might be more readily interpreted in a meaningful way. The same holds for all 
bivariate relations that will be examined prior to the regression analysis (e.g. relation of 
PAM-13 score and utilisation variables). Socio-economic and clinical independent variables 
have also joined the list of regressors in the analysis. Finally, we have attempted to 
identify any organisational characteristics of the designed systems of integrated care of 
individual pilots that might in principle have impeded or facilitated effective delivery in 
order to incorporate them in the analysis (presumably in the form of dummy variables) so 
that their potential impact can be assessed. 

Additional information has been obtained in order to more fully comprehend the role of 
patient activation in the potential change of utilisation in the integrated care context and, 
more generally, to assess the success of the intervention itself. In fact, Hibbard & Gilburt 
(2014) mention that the patient activation score has lately been used as an outcome 
measure per se to measure performance of healthcare systems, and to evaluate the 
effectiveness of interventions such as coordinated care. PAM scores need to be measured 
at two points in time: before the intervention starts, and then during and/or after the 
intervention. Thus, in SmartCare the change (statistical significance and magnitude) in the 
scores at baseline and follow up has been examined by appropriate statistical tests. Next, 
PAM-13 has been considered as the dependent variable (presumably here as a continuous 
variable to avoid unnecessary model complexity) in a regression analysis that has explored 
whether there are any changes evident in the intervention pilots regarding activation of 
patients, and how this change compares to the one observed in the comparators. 
Therefore, we do not only know whether utilisation changed due to integrated care, but 
also whether patient empowerment / activation has changed, as an outcome measure 
itself. Independent variables here have also included age, gender, education, potentially 
important organisational characteristics, etc.  

An important point here was the need to assess the psychometric properties of the PAM-13 
instrument in the SmartCare setting. Admittedly, the questionnaire has repeatedly 
exhibited good properties in the U.S. where it was developed (Hibbard, Stockard, 
Mahoney, & Tusler, 2004);(Hibbard, Mahoney, Stockard, & Tusler, 2005);(Skolasky, et al., 
2011). But in other countries some problems have been observed. In a Korean Rasch 
analysis of PAM in a osteoarthritis sample of patients by (Ahn, Yi, Ham, & Kim, 2015), the 
instrument was shown to have good properties in other respects, but the difficulty order of 
the items differed significantly from that in the U.S.; the authors suggested that careful 
attention is required when using the scores to measure change over time. In Canada, 
evidence from a neurological patient sample (Packer, et al., 2015) showed that scaling 
problems associated with PAM may yield measurement error and biases for those with low 
levels of activation. The authors suggested that it is a reliable and valid tool for research 
purposes, but the use of categorical levels of activation in clinical settings should be made 
with caution. 

Interestingly, in European countries (Italy, Denmark, Norway, Netherlands, Germany) the 
finding of a different order of items compared to the American research was confirmed. 
However, the differences were not as striking as in Korea, and similarities of calibration 
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orderings across some European settings emerged. Furthermore, internal consistency 
reliability, test retest reliability and sensitivity to change were in general satisfactory. In 
contrast, other potential problems (rejection of construct unidimensionality, moderate 
ceiling effects, lowest response options rarely used, low test-retest coefficients, small 
differential item functioning in subgroups) were observed in some instances (Graffigna, 
Bonanomi, Lozza, & Hibbard, 2015); (Maindal, Sokolowski, & Vedsted, 2009);(Moljord, et 
al., 2015);(Rademakers, Nijman, van der Hoek, Heijmans, & Rijken, 2012);(Zill, et al., 
2013).  

In our work, reliability has been assessed with the Cronbach’s alpha coefficient and, if 
necessary, Rasch Analysis. The unidimensionality of the measure (construct validity) and 
the item difficulty order has been assessed by Factor Analysis and Rasch Analysis. Known 
groups validity has also been evaluated by examining relations of PAM scores with other 
variables (e.g. age, education level), as documented in the literature (Mukoro, 2012). All 
the above analyses have allowed us to determine how much confidence we could place on 
study findings, and perhaps take some remedial statistical action if possible. 

5.2.2 Differences in patient activation over study period and across care groups 

The sample consists of patients with a length of follow-up exceeding 30 days. The basic 
analysis only includes regions where both intervention and control patients completed the 
13-item Patient Activation Measure (PAM-13) questionnaire twice. This is because its 
primary aim was to assess potential differences in patient activation scores between 
integrated and usual care groups. One region (N. Brabant) was excluded due to its very 
small sample size. 

Kolmogorov-Smirnov tests indicated that in most cases patient activation data are non-
normal (In contrast to other regions, in the Tallinn trial the PAM score increased for both 
patient groups but the increase was greater in the control compared to the intervention 
group. In fact, there was a statistically significant difference in the distribution of these 
changes across the two groups. Given the measurement scale of the PAM instrument, the 
magnitude of the observed changes in the two groups (intervention: 5.930, control: 
16.910) and their difference (i.e. 10.98) is also meaningful and noticeable in absolute 
terms. Patient activation thus improved over the period of the study follow up but the 
improvement was more noticeable in the setting in which no integrated care services were 
provided. 

A difference between Tallinn and other regions was evident also in PAM levels at trial 
initiation. Tallinn had 78.1% of its patients (with length of follow up greater than 30 days) 
being characterised by level-3 or level-4 activation before integrated care services were 
even provided. Half of these patients were at level-3, which indicates -according to the 
developers of PAM that they were actually taking action to maintain and improve their 
health; and half were at the highest level-4, which implies that they were staying the 
course even under stress. The main change over the study period in Tallinn was that the 
percentage of patients highly activated (i.e. level-4) increased from 39.6% to 56.5%. In 
contrast, other deployment sites had less activated groups of individuals with the 
percentage of patients at enrolment with level-3 and level-4 activation being, 
respectively, 15.0% and 5.4% in Aragon, 67.2% and 11.8% in Attica, 25.8% and 12.1% in FVG, 
28.7% and 4.0% in Kraljevo, and 32.9% and 11.6% in RSD.  

Table 25). Findings for most deployment sites are similar to those for the overall sample. 
The median change in both intervention and the control group was zero, and the 
distribution of PAM differences was the same across the two groups. Therefore, there does 
not seem to be any positive or negative effect from integrated care on patients’ activation 
in most regions. In other words, there does not seem to be any self-perceived progression 
from passive receipt of care toward greater activation. There is nevertheless high 
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variability in PAM scores among individuals in some regions documented by the 
interquartile range and minimum and maximum values. This implies that some individuals 
in the sample thought their activation was greatly reduced and others greatly increased 
during the study period. In two regions (Aragon, Kraljevo) variability in activation was 
more prominent among integrated care patients. 

In contrast to other regions, in the Tallinn trial the PAM score increased for both patient 
groups but the increase was greater in the control compared to the intervention group. In 
fact, there was a statistically significant difference in the distribution of these changes 
across the two groups. Given the measurement scale of the PAM instrument, the 
magnitude of the observed changes in the two groups (intervention: 5.930, control: 
16.910) and their difference (i.e. 10.98) is also meaningful and noticeable in absolute 
terms. Patient activation thus improved over the period of the study follow up but the 
improvement was more noticeable in the setting in which no integrated care services were 
provided. 

A difference between Tallinn and other regions was evident also in PAM levels at trial 
initiation. Tallinn had 78.1% of its patients (with length of follow up greater than 30 days) 
being characterised by level-3 or level-4 activation before integrated care services were 
even provided. Half of these patients were at level-3, which indicates -according to the 
developers of PAM that they were actually taking action to maintain and improve their 
health; and half were at the highest level-4, which implies that they were staying the 
course even under stress. The main change over the study period in Tallinn was that the 
percentage of patients highly activated (i.e. level-4) increased from 39.6% to 56.5%. In 
contrast, other deployment sites had less activated groups of individuals with the 
percentage of patients at enrolment with level-3 and level-4 activation being, 
respectively, 15.0% and 5.4% in Aragon, 67.2% and 11.8% in Attica, 25.8% and 12.1% in FVG, 
28.7% and 4.0% in Kraljevo, and 32.9% and 11.6% in RSD.  

Table 25: Descriptive statistics for differences between PAM scores at study end and 
enrolment in intervention (integrated care) and control (usual care) group 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

Overall Int 335 0.289 11.092 0.000 0.000 10.630 -39.880 42.170  

 Control 296 1.065 8.872 0.000 0.000 4.563 -37.490 38.370 0.286 

Aragon Int 57 -1.275 10.131 0.200 0.000 10.655 -35.580 25.220  

 Control 60 1.779 8.744 0.008 1.810 7.335 -18.970 37.490 0.065 

Attica Int 53 -1.041 10.400 0.000 0.000 5.845 -24.080 33.810  

 Control 21 -3.484 7.095 0.000 0.000 7.635 -21.390 4.670 0.627 

FVG Int 67 0.678 6.874 0.000 0.000 3.310 -19.410 35.070  

 Control 79 -0.117 7.905 0.000 0.000 3.220 -37.490 28.870 0.665 

Kraljevo Int 91 0.148 13.656 0.200 0.000 15.910 -39.880 42.170  

 Control 89 -0.131 3.689 0.000 0.000 3.095 -11.900 19.410 0.747 

RSD Int 39 -0.556 12.110 0.020 -2.390 14.190 -24.880 39.740  

 Control 25 -0.919 11.391 0.200 0.000 13.680 -31.790 21.580 0.685 

Tallinn Int 28 6.694 10.226 0.200 5.930 14.038 -12.950 31.560  

 Control 22 14.794 13.037 0.200 16.910 22.395 -9.840 38.370 0.024 

a. Scotland, S. Karelia and N. Brabant have been discarded. In the first two sites, only intervention group 
patients completed the PAM questionnaire, and in the last one the sample was very small.  

b. Kolmogorov-Smirnov normality test.  

c. Mann-Whitney test. 
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Table 26: Descriptive statistics for differences between PAM scores at study end and 
enrolment in intervention and control groups. Long-term pathway patients only 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

All Int 180 -0.990 9.992 0.000 0.000 7.650 -35.580 39.740  

 Control 137 -0.284 8.636 0.000 0.000 4.820 -37.490 37.490 0.119 

Aragon Int 57 -1.275 10.131 0.200 0.000 10.655 -35.580 25.220  

 Control 60 1.779 8.744 0.008 1.810 7.335 -18.970 37.490 0.065 

Attica Int 53 -1.041 10.400 0.000 0.000 5.845 -24.080 33.810  

 Control 21 -3.484 7.095 0.000 0.000 7.635 -21.390 4.670 0.627 

FVG Int 32 -1.275 5.782 0.003 0.000 2.500 -19.410 9.840  

 Control 42 -2.001 8.257 0.000 0.000 2.690 -37.490 7.930 0.577 

RSD Int 38 -0.252 12.120 0.015 -2.385 12.730 -24.880 39.740  

 Control 14 0.828 9.681 0.200 0.000 13.998 -9.880 21.580 0.665 

Next, we examined whether findings differed for patients following the long-term or short-
term pathway. The relevant figures for these two cases are reported in Table 26 and Table 
27. It is evident by examining Table 26 that Aragon and Attica have the same sample sizes 
as before in the overall analysis and therefore the results cannot differ. In FVG and RSD, 
the medians and statistical tests suggest identical findings for the long-term pathway 
sample with those from the previous overall analysis. Once more, changes in PAM scores 
over time are trivial, and there is no statistically significant difference in the distribution 
of these changes in scores between intervention and control groups. 

Table 27: Descriptive statistics for differences between PAM scores at study end and 
enrolment in intervention and control groups. Short-term pathway patients only. 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

All=FVG Int 35 2.463 7.373 0.000 0.000 2.250 -8.620 35.070  

 Control 37 2.023 6.994 0.000 0.000 3.130 -7.170 28.870 0.353 

Table 27 shows that the median changes for short-term pathway patients are also zero for 
the intervention and control groups. The distribution of differences in PAM scores across 
integrated and usual care group categories is the same. Therefore, this sub-analysis also 
provides similar results to those from the overall sample. 

5.2.3 Determinants of intertemporal changes in patient activation 

Factors that were examined involved the following variables at patient and region level: 

Patient level: 

 Gender: Male=1, Female=0. 

 Age group: <65, [65-75], >75 (treated as continuous in regressions). 

 Education level: Higher=1 (> median), Lower=0 (≤ median). 

 Number of comorbidities: Higher=1 (> median), Lower=0 (≤ median). 

 Age-adjusted Charlson Comorbidity Index (AACCI): Higher=1 (> median), Lower=0 (≤ 
median). 

 Primary disease: CHF, COPD, Diabetes, Other pathologies. 
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 Familiar with using mobile phone: Yes=1, No=0. 

 Familiar with using P/C: Yes=1, No=0. 

 Number of types of social support at enrolment: Higher=1 (> median), Lower=0 (≤ 
median). 

 Difference in number of types of social support at enrolment: Higher=1 (> median), 
Lower=0 (≤ median). 

 Length of follow up: Higher=1 (> median), Lower=0 (≤ median). 

 Patient adherence to the personal care plan: 1-3 (not at all – moderate), 4-5 (very 
much – extreme). 

 Professional’s adherence to the patient’s integrated care plan: 1-3 (not at all – 
moderate), 4-5 (very much – extreme). 

Regional level: 

 Wave of pilots: First wave (regions 1, 4, 6, 8)=1, Second wave (regions 2, 3, 5, 7, 
9)=0. 

 Existence of large, integrated and established legacy healthcare information systems 
at start: Yes=1, No=0. 

 Self-perceived health and social care integration level at start: High (regions 3, 6, 
8)=1, Low  (regions 1, 2, 4, 5, 7, 9)=0. 

 Self-perceived overall improvement in integration level: High (regions 1, 6, 7, 9)=1, 
Low  (regions 2, 3, 4, 5, 8)=0. 

 Region (Aragon, …, Tallinn). 

 Geography/Culture: Northern Europe (regions 3, 6, 9), Central Europe (regions 5, 7, 
8), Southern Europe (regions 1, 2, 4). 

Univariate analysis was initially used to examine relationships between PAM change over 
the study period and demographic, clinical, intervention, regional and organisational 
factors. Mann-Whitney or Kruskal-Wallis tests indicated statistically significant associations 
for age (p=0.020), region (p=0.000), geography (p=0.040), pathway type (p=0.005), primary 
disease at enrolment (p=0.016), number of types of social support at enrolment (p=0.000), 
difference in the number of types of social support (p=0.001), length of follow up 
(p=0.019), patient’s adherence to personal care plan (p=0.007), professionals’ adherence 
to patient’s integrated care plan (p=0.000), self-perceived health and social care 
integration level at start (p=0.023), and self-perceived overall improvement in integration 
level (p=0.000). 

Insignificant relationships in contrast appeared for gender (p=0.083), education (p=0.855), 
patient intervention or control group (p=0.059), wave of pilots (p=0.958), existence or not 
of large, integrated and established legacy healthcare information systems at study start 
(p=0.130), number of comorbidities (p=0.320), AACCI (p=0.189), familiarity with using a 
mobile phone (p=0.484), and familiarity with using a P/C (p=0.064). 

The means and medians are provided in Regression estimated coefficients were then 
derived using the difference between PAM scores at the end and start of the trials as the 
dependent variable. Since one of the regressors was intervention or control group of 
patients, Scotland and S. Karelia, which did not have a control group, were initially 
excluded. As before, N. Brabant had very few cases and was also disregarded. As in our 
previous analyses, the sample consists of patients that meet the criteria for inclusion with 
length of follow up greater than 30 days. Independent variables that were significant in 
the univariate analysis and gender entered the equation to be estimated. Some of them 
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(gender, age, region, care group, pathway type, primary disease) were thought as the 
most important ones, and will enter all equations to be subsequently estimated. Variables, 
however, that had few observations or caused problems with multicollinearity (close to 
zero tolerance) were excluded. For variables with more than two categories, one of them 
was used as the reference category and was excluded from estimation. We modelled "Age" 
as a continuous variable since treating it as a categorical one caused problems in the 
model related to missing correlations with other variables. 

Table 28 for each category of variables found above to have a significant association with 
the difference in PAM score s. In addition to these, whether a patient belonged to the 
integrated or usual care group also entered the Table. We report here also means and 
medians for S. Karelia, Scotland and N. Brabant for a more complete presentation of the 
findings. It can be seen that the most noticeable differences between categories exist for 
Region, Patient’s adherence to plan and Professional’s adherence to plan. With respect to 
Region, it seems that Tallinn had a noticeable positive change in patient activation 
throughout the study period, whereas in South Karelia the opposite was evidenced. 
Moreover, patients that overall adhered very much or to an extreme amount to the agreed 
personal care plan saw their PAM activation score being increased during the trial, whilst 
patients that adhered less did not. In contrast, when professionals adhered very much or 
to an extreme amount to the planned personal integrated care pathway, their patients saw 
their PAM activation scores remaining unchanged, whereas when professionals adhered to 
a lesser amount, their patients’ scores were increased considerably during the trial. Given 
that the PAM scores are measured on a 0-100 scale, smaller differences than these should 
not be overemphasised. In any case, we mention the slight positive PAM score change 
associated with the high improvement in the integration level and the N. Brabant region, 
and the somehow low negative PAM score change related to RSD. 

Regression estimated coefficients were then derived using the difference between PAM 
scores at the end and start of the trials as the dependent variable. Since one of the 
regressors was intervention or control group of patients, Scotland and S. Karelia, which did 
not have a control group, were initially excluded. As before, N. Brabant had very few cases 
and was also disregarded. As in our previous analyses, the sample consists of patients that 
meet the criteria for inclusion with length of follow up greater than 30 days. Independent 
variables that were significant in the univariate analysis and gender entered the equation 
to be estimated. Some of them (gender, age, region, care group, pathway type, primary 
disease) were thought as the most important ones, and will enter all equations to be 
subsequently estimated. Variables, however, that had few observations or caused 
problems with multicollinearity (close to zero tolerance) were excluded. For variables with 
more than two categories, one of them was used as the reference category and was 
excluded from estimation. We modelled "Age" as a continuous variable since treating it as 
a categorical one caused problems in the model related to missing correlations with other 
variables. 

Table 28: Mean and median PAM differences between study end and enrolment for 
selected variables by category 

Variable 
Mean 

difference 
Median 

difference 
Variable 

Mean 
difference 

Median 
difference 

Age Types of support 

<65 -1.8682 0.0000 Higher -2.4461 0.0000 

65-75 0.5687 0.0000 Lower 1.8655 0.0000 

>75 0.3284 0.0000 Difference in types of support 

Primary Disease Higher -2.1742 0.0000 

CHF 1.8966 0.0000 Lower 0.9100 0.0000 

COPD -2.0854 0.0000 Patient’s adherence to plan 



D8.4 Deployment outcomes 

 
 

Public Page 76 of 184 v1.0, 18th October 2016 

Variable 
Mean 

difference 
Median 

difference 
Variable 

Mean 
difference 

Median 
difference 

Diabetes -0.4083 0.0000 1-3 0.5027 0.0000 

Other -1.0273 0.0000 4-5 5.2721 4.9600 

Pathway Type Professional’s adherence to plan 

Long-term -0.3388 0.0000 1-3 11.1664 12.2300 

Short-term 2.1161 0.0000 4-5 0.6183 0.0000 

Length of Follow up Integration Level 

Higher -0.9057 0.0000 High -1.8197 0.0000 

Lower 0.8414 0.0000 Low 0.8055 0.0000 

Region Improvement in integration level 

Aragon 0.2912 0.0000 High 2.3344 1.4350 

Attica -1.7341 0.0000 Low -0.8492 0.0000 

S Karelia -9.0065 -8.1500 Geography 

FVG 0.2479 0.0000 Northern Europe 2.4055 0.0000 

Kraljevo 0.0103 0.0000 Central Europe -0.6917 0.0000 

RSD -0.6978 -1.1900 Southern Europe -0.1723 0.0000 

N Brabant 0.8114 2.2500 Patient Group 

Scotland -1.5163 0.0000 Intervention -0.6208 0.0000 

Tallinn 10.2578 9.6500 Control 1.1153 0.0000 

A normal PP-plot of regression standardised residuals showed some deviations from 
normality. The same was observed in the quality of life analyses below. Transforming 
logarithmically the dependent variables could presumably solve the problem. However, the 
"PAM difference" variable (the same holds for quality of life examined below) for many 
patients takes negative values so that the natural logarithm could not be defined. The 
untransformed variable was thus employed and the equation was estimated by Ordinary 
Least Squares. 

Regression results indicate significant effects on the differences in PAM scores only for the 
COPD and Tallinn dummies (Table 29). It therefore seems that patients with COPD had a 
lower change in the activation score by 3.7 units compared to CHF participants (i.e. the 
reference category). This difference is nevertheless not very large given the 100-point 
measurement scale of PAM-13. More interestingly, in Tallinn the change in the activation 
score was higher by 11.6 points compared to Attica (reference category). This higher 
positive change cannot be attributed to the provision of integrated care services. We note 
that the coefficient on the patient group dummy in the regression was insignificant and 
that in In contrast to other regions, in the Tallinn trial the PAM score increased for both 
patient groups but the increase was greater in the control compared to the intervention 
group. In fact, there was a statistically significant difference in the distribution of these 
changes across the two groups. Given the measurement scale of the PAM instrument, the 
magnitude of the observed changes in the two groups (intervention: 5.930, control: 
16.910) and their difference (i.e. 10.98) is also meaningful and noticeable in absolute 
terms. Patient activation thus improved over the period of the study follow up but the 
improvement was more noticeable in the setting in which no integrated care services were 
provided. 

A difference between Tallinn and other regions was evident also in PAM levels at trial 
initiation. Tallinn had 78.1% of its patients (with length of follow up greater than 30 days) 
being characterised by level-3 or level-4 activation before integrated care services were 
even provided. Half of these patients were at level-3, which indicates -according to the 
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developers of PAM that they were actually taking action to maintain and improve their 
health; and half were at the highest level-4, which implies that they were staying the 
course even under stress. The main change over the study period in Tallinn was that the 
percentage of patients highly activated (i.e. level-4) increased from 39.6% to 56.5%. In 
contrast, other deployment sites had less activated groups of individuals with the 
percentage of patients at enrolment with level-3 and level-4 activation being, 
respectively, 15.0% and 5.4% in Aragon, 67.2% and 11.8% in Attica, 25.8% and 12.1% in FVG, 
28.7% and 4.0% in Kraljevo, and 32.9% and 11.6% in RSD.  

Table 25 a more than twofold increase in the control group’s activation score was observed 
compared to that in the intervention group. 

We repeated the regression estimation by also incorporating the data from Scotland, S. 
Karelia and N. Brabant (N=851). The same variables were again significant, and the 
magnitudes of their effects on the dependent variable were almost identical. 

Table 29: Regression of differences in PAM scores between study end and start on 
patient and region level variables 

Variable Unstandardised 
Coefficient 

Standard Error Beta P-value 

Constant 1.095 4.184 - 0.794 

Gender -1.057 0.866 -0.049 0.222 

Age -0.006 0.050 -0.005 0.912 

Care group -0.417 0.912 -0.019 0.647 

Pathway type -1.567 1.314 -0.053 0.234 

COPD  -3.671 1.740 -0.087 0.035 

Diabetes -0.935 1.376 -0.043 0.497 

Other  0.078 1.904 0.002 0.967 

Aragon 1.884 1.977 0.067 0.341 

FVG 2.094 1.650 0.081 0.205 

Kraljevo 2.533 1.661 0.081 0.128 

RSD  1.184 2.060 0.034 0.566 

Tallinn 11.643 2.067 0.284 0.027 

Scotland, S. Karelia and N. Brabant data excluded. N=660. F=5.792 (P=0.000). 

5.2.4 Reliability and validity of PAM-13  

Cronbach’s alpha coefficient for the 13 items was used to assess internal consistency 
reliability. Values above 0.80 are considered very good, whereas above 0.70 satisfactory. 
Using the overall sample, we find an alpha coefficient 0.763. Deleting individual items and 
re-computing the coefficient does not improve its value. Therefore, internal consistency 
reliability is acceptable, and there is no item that seems to be irrelevant to the construct. 

To assess the construct validity of the PAM-13 instrument we applied Confirmatory Factor 
Analysis using Asymptotically Distribution-Free estimation, since questionnaire items were 
not normally distributed. This analysis allowed us to examine whether the 4-factor 
structure suggested for the US by the developers of PAM is valid for the European data. If 
the 4-factor structure is not confirmed, then the interpretation of PAM levels should be 
seen with caution. We also tested a 1-factor model which would tell us if the PAM scores 
we computed are valid or not. 
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The estimated 1-factor model is presented in Figure 2. We present only this model since it 
seems superior in terms of fit indices compared to the 4-factor one. Bentler’s Comparative 
Fit Index (CFI), Adjusted Goodness-of-fit index (GFI) and Root Mean Square Error of 
Approximation (RMSEA) were for the 4-factor model equal to 0.727, 0.777 and 0.057, 
respectively. For the 1-factor model, CFI, adjusted GFI and RMSEA were 0.940, 0.917 and 
0.028. We note that values greater than 0.90 for the first two indices and less than 0.05 
for RMSA indicate a good fit. The estimated standardised regression weights all exceed the 
threshold value of 0.45. The above results suggest that the use of PAM scores in our 
analysis is justified, but the interpretation and use of the levels of PAM can be debated. 
This is not a problem to our study since the use of levels of patient activation was very 
limited and the PAM scores themselves have been used throughout the analyses. 

 

Figure 2: Path diagram of the Confirmatory Factor Analysis of the PAM-13 1-factor 
model 

5.2.5 Conclusions 

We assessed the changes in patient activation (as measured by PAM-13) over the follow up 
period in both the integrated care and usual care groups. Only in the Tallinn trial was 
there a noticeable change in patients’ activation given the 100-point measurement scale of 
PAM-13. However, in contrast to expectations, the activation improvement in the usual 
care group was much higher than that in the usual care group, suggesting that integrated 
care did not bring about the anticipated benefits to the patients and the overall health 
care systems. Findings were similar for patients in the long-term and short-term pathways. 

Next, associations of changes in activation scores over the study period with demographic, 
clinical, intervention, regional and organisational factors were evaluated. Region was the 
most prominent of these factors. It seems that Tallinn had a noticeable positive change in 
patient activation throughout the study period, whereas in South Karelia the opposite was 
evidenced. Moreover, patients that overall adhered very much or to an extreme extent to 
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the agreed personal care plan saw their PAM activation score being increased during the 
trial, whilst patients that adhered less did not. In contrast, when professionals adhered 
very much or to an extreme extent to the planned personal integrated care pathway, their 
patients saw their PAM activation scores remaining unchanged, whereas when professionals 
adhered to a lesser amount, their patients’ scores were increased considerably during the 
trial. There was also a slight positive activation change associated with high improvement 
in the integration level. 

Multivariate analysis showed that patients with COPD witnessed a lower positive change in 
their activation compared to patients with other diseases. This difference was 
nevertheless not very large. More interestingly, in Tallinn the change in the activation 
score was significantly higher. This higher positive change cannot nevertheless be 
attributed to the provision of integrated care services. 

Finally, psychometric testing and factor analysis of the PAM-13 questionnaire showed 
satisfactory internal consistency reliability and construct validity of the 1-factor model. 
Therefore, we can place a high confidence weight on the conclusions reached here for the 
effect of integrated care on patient activation. 

5.3 Quality of Life (WHO-Bref) 

The WHO-Bref questionnaire comprises 26 items, which measure the following broad 
domains: physical health, psychological health, social relationships and environment. 

5.3.1 Assessment methodology 

The questionnaire can be used at project-level since, according to the study protocol, it 
was planned to be completed in the following deployment sites: Aragon, FVG, Scotland, 
Attica and Tallinn. According to study protocols, data was to be gathered at the beginning 
and at the end of the study. 

The WHO–Bref is an abbreviated generic Quality of Life questionnaire developed by the 
World Health Organization. It contains 26 questions referring to the quality of life of those 
being interviewed. Once it has been administered to a sample of individuals, it can 
produce a quality of life profile. Four domain scores reflect the dimensions of quality of 
life; they are: Physical Health, Psychological Health, Social Relationships, and 
Environment. These are positive numbers with a theoretical range from 0 to 100 (after 
their conversion to have common ranges across scales), with higher values indicating a 
higher quality of life. In addition, the overall perception of quality of life and health is 
assessed by examining two individual items. 

With the use of data from 23 countries, WHO-BREF has been found to be a sound and cross-
culturally valid instrument of quality of life, with good to excellent psychometric 
properties (Skevington et al, 2004). We have therefore not assessed its properties in the 
current research. 

In the context of SmartCare, health-related quality of life, as measured by WHO-Bref, is 
used as an additional secondary outcome measure to assess the effectiveness of the 
integrated care programme. In this sense, as above, the effect of the intervention on the 
dependent variables is explored by comparing the average change over time in the health-
related quality of life variable for the treatment group, compared to the average change 
over time for the control group. A number of socioeconomic and other regressors that are 
available have been included. The literature has shown that several factors might affect 
QoL. For instance, (Greimel, Kato, Müller-Gartner, & Salchinger, 2016) found gender, age, 
stress, strong sense of coherence, family support, eating and drinking habits to affect 
quality of life. Therefore, data collected in SmartCare on potential determinants has been 
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included in the statistical model. Finally, since this is a project-level analysis, we also 
attempted to identify and include any organisational characteristics of the designed 
systems of integrated care of individual sites that might in principle impede or facilitate 
effective delivery in order to incorporate them in the analysis (presumably in the form of 
dummy variables), so that their potential impact on Quality of Life could be assessed. 

5.3.2 Findings on "Physical Health" 

Table 30 displays the changes in the WHO-Bref scores for scale "Physical Health" for the 
intervention and control group between study end and enrolment. Aragon has experienced 
a noticeable deterioration in the physical dimension of quality of life over the study 
period. In contrast, Tallinn experienced a milder change that was in fact an increase. 

Overall and within each region, all differences between the two groups, intervention and 
control, are small. In addition, the distribution of the differences in scores from study end 
and enrolment is the same across intervention and control group categories. It is 
nevertheless interesting to pinpoint the large negative minimum and positive maximum 
values that the groups of patients had. We can conclude that the median patient did not 
experience differential change in his/her health-related quality of life level in the 
integrated care as opposed to the usual care setting. Overall, the change in QoL was 
negligible in both patient care groups. Although in the various regions the change differed, 
being negative or positive, in absolute terms it was negligible or at least small in all 
regions given the 100-point measurement scale of WHO-Bref. 

Table 30: Descriptive statistics for the differences between WHO-Bref scale Physical 
Health scores at study end and enrolment in intervention and control groups 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

Overall Int 349 -0.537 15.790 0.000 0.000 14.286 -50.000 67.857  

 Control 295 -1.390 10.890 0.000 0.000 7.143 -42.857 28.571 0.416 

Aragon Int 97 -3.891 11.092 0.000 0.000 14.286 -35.714 17.857  

 Control 83 -5.701 12.587 0.200 -7.143 17.857 -32.143 25.000 0.191 

Attica Int 59 -2.361 13.889 0.000 0.000 3.571 -46.429 32.143  

 Control 21 -0.510 18.186 0.036 0.000 19.643 -42.857 28.571 0.263 

FVG Int 56 1.531 6.703 0.000 0.000 0.000 -10.714 28.571  

 Control 65 1.099 7.388 0.000 0.000 3.571 -25.000 28.571 0.915 

Kraljevo Int 99 1.269 22.664 0.025 0.000 25.000 -50.000 67.857  

 Control 91 -0.209 3.586 0.000 0.000 0.595 -14.286 14.286 0.547 

Tallinn Int 38 3.102 15.247 0.001 5.357 18.750 -39.286 42.857  

 Control 35 0.612 15.699 0.200 3.571 21.429 -35.714 28.571 0.516 

α.  Only Aragon, Attica, FVG, Kraljevo and Tallinn had WHO-Bref completed in both intervention and 
control groups and were included in the analysis.  

b.  Kolmogorov-Smirnov normality test.  

c.  Mann-Whitney test. 

In Table 31, the descriptive statistics of the differences in the WHO-Bref “Physical Health” 
score for the two groups of patients are presented only for those patients in the integrated 
care group that followed the long-term pathway. The observations are the same as in the 
overall sample for Aragon and Attica. It can be seen for FVG that the figures are almost 
identical to the ones from the overall sample. 
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Table 31: Descriptive statistics for differences between WHO-Bref scale Physical Health 
scores at study end and enrolment in intervention and control groups. Long-term 
pathway patients only. 

Sample Patient 
Group 

N Mean SD Normality 
p 

Median IQR Min Max P-
value 

Overall Int 184 -2.497 11.825 0.000 0.000 10.565 -46.429 32.143  

 Control 138 -2.912 13.068 0.001 0.000 15.625 -42.857 28.571 0.612 

Aragon Int 97 -3.891 11.092 0.000 0.000 14.286 -35.714 17.857  

 Control 83 -5.701 12.587 0.200 -7.1430 17.857 -32.143 25.000 0.191 

Attica Int 59 -2.361 13.889 0.000 0.000 3.5710 -46.429 32.143  

 Control 21 -0.510 18.186 0.036 0.000 19.643 -42.857 28.571 0.263 

FVG Int 28 2.041 8.215 0.000 0.000 0.000 -10.714 28.571  

 Control 34 2.416 7.899 0.000 0.000 4.4640 -10.714 28.571 0.530 

Next, Table 32 shows the same statistics for the short-term pathway patients. A zero 
median change is again observed for both integrated and usual care groups of patients, and 
the distribution of the differences in the Physical Health scores is the same across patient 
care group categories (that is, intervention and control). 

Table 32: Descriptive statistics for differences between WHO-Bref scale Physical Health 
scores at study end and enrolment in intervention and control groups. Short-term 
pathway patients only. 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

All-FVG Int 28 1.0204 4.84619 0.000 0.0000 2.680 -7.140 14.290  

 Control 31 -0.3456 6.60826 0.000 0.0000 0.000 -25.000 14.290 0.602 

Univariate analysis was then used to examine relationships between WHO-Bref’s Physical 
Health change and demographic, clinical, intervention, regional and organisational factors. 
Mann-Whitney or Kruskal-Wallis tests indicated statistically significant associations for 
region (p=0.000), geography (p=0.001), wave of pilots (p=0.040), primary disease at 
enrolment (p=0.001), number of comorbidities (p=0.034), AACCI (p=0.011), number of 
types of support at enrolment (p=0.001), difference in the number of types of social 
support (p=0.001), patient’s adherence to the personal care plan (p=0.005) and self-
perceived overall improvement in integration level (p=0.029). 

In contrast, Insignificant relationships appeared for gender (p=0.504), age (p=0.302), 
education (p=0.269), intervention or control patient care group (p=0.599), pathway type 
(p=0.300), length of follow up (p=0.361), existence or not of large, integrated and 
established legacy healthcare information systems at study start (p=0.095), familiarity with 
using a mobile phone (p=0.377), familiarity with using a P/C (p=0.871), professionals’ 
adherence to the patient’s integrated care plan (p=0.087), and self-perceived health and 
social care integration level at start (p=0.230). 

Table 33 shows the means and medians across the categories of variables that were found 
to have significant associations with the change in Physical Health dimension of quality of 
life of patients. The most interesting findings are the positive changes in Physical Health 
that are observed for North European countries and Tallinn in particular, and patients that 
adhere more to their care plan. Negative changes can be seen for patients in Aragon, 
patients with other pathologies, and patients in regions with high improvements in their 
integration level. Moreover, there seems to be a worse outcome change for a higher 
number of types of social support at enrolment and for a higher difference in the types of 
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social support, than for lower ones in both cases. In any case, changes other than 
adherence to plan discussed here are small given the 100-point measurement scale of 
WHO-Bref, and should not be overemphasised. 

Table 33: Mean and median WHO-Bref Physical Health differences between study End 
and Enrolment for selected variables by category. 

Variable 
Mean 

difference 
Median 

difference 
Variable 

Mean 
difference 

Median 
difference 

Wave of pilots   Types of support   

First -2.3172 0.0000 Higher -3.2270 0.0000 

Second -0.6906 0.0000 Lower 1.5047 0.0000 

Geography   Difference in types of support 

Northern Europe 1.9286 3.5714 Higher -3.2270 0.0000 

Central Europe 0.5608 0.0000 Lower 1.5124 0.0000 

Southern Europe -2.6721 0.0000 Patient’s adherence to plan 

Region   1-3 0.9413 0.0000 

Aragon -4.7328 -3.5714 4-5 4.7991 7.1429 

Attica -3.2270 0.0000 Improvement in integration level 

S Karelia 1.9841 0.0000 High -2.8465 -2.9762 

FVG 1.2673 0.0000 Low -0.5919 0.0000 

Kraljevo 0.5608 0.0000 Comorbidities   

RSD n/a n/a Higher -0.4644 0.0000 

N Brabant n/a n/a Lower -2.3777 0.0000 

Scotland n/a n/a Primary Disease   

Tallinn 1.9080 3.5714 CHF 0.9635 0.0000 

AACCI   COPD -1.6598 0.0000 

Higher -0.8222 0.0000 Diabetes -1.6032 0.0000 

Lower -2.5759 0.0000 Other -3.8151 -3.5714 

Regression results for an equation with the difference in Physical Health between study 
end and start as the dependent variable are presented in Table 34. On inspection, we see 
that only regional variables had a significant effect. In fact, FVG, Kraljevo and Tallinn 
experienced a more positive change in their patients’ self-perceived Physical Health 
quality of life compared to Attica (the reference category) and possibly Aragon. Re-
estimating the equation by including the data from S. Karelia (27 observations only) did 
not alter the results. The only additional finding is that S. Karelia too had a more positive 
change in Physical Health compared to Attica. Scotland, RSD and N. Brabant did not have 
data on the change in Physical Health over the study period. 

Table 34: Regression of differences in WHO-Bref Physical Health scores between study 
end and start on patient and region level variables 

Variable Unstandardised 
Coefficient 

Standard Error Beta P-value 

Constant -5.725 6.720 - 0.395 

Gender 1.452 1.207 0.049 0.230 

Age -0.025 0.077 -0.017 0.743 

Care group -0.024 1.291 0.001 0.985 

Pathway type 2.453 2.025 0.056 0.226 

COPD  -2.657 2.551 -0.043 0.298 

Diabetes 0.465 1.830 0.016 0.799 
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Variable Unstandardised 
Coefficient 

Standard Error Beta P-value 

Other  -3.445 2.465 -0.090 0.163 

Aragon 1.909 2.419 0.058 0.430 

FVG 7.211 2.412 0.189 0.003 

Kraljevo 6.542 2.295 0.157 0.004 

Tallinn 7.121 2.697 0.150 0.008 

AACCI 1.099 1.690 0.033 0.516 

Scotland, S. Karelia, RSD and N. Brabant data excluded. N=675. F=2.530 (P=0.003) 

5.3.3 Findings on "Psychological Health" 

Regarding the Psychological Health dimension of health-related quality of life, we see that 
mainly small positive and negative changes in Psychological Health are observed 
throughout the study period (Table 35). Nevertheless, Tallinn experienced a considerable 
improvement in the quality of life scores, but this occurred for the usual care group. The 
distribution of scores in fact differs in the integrated care and usual care groups as shown 
by a Mann-Whitney test. In Aragon, a smaller change, namely deterioration, in 
Psychological Health was documented. 

Examining the same health scale by pathway type, we noticed that results are almost 
identical for both long-term pathway and short-term pathway patients. Therefore, 
detailed findings are not presented here. 

Mann-Whitney and Kruskal-Wallis tests were then applied to explore the association of 
WHO-Bref’s Psychological Health change and the various demographic, clinical, 
intervention, regional and organisational factors. These indicated statistically significant 
associations for region (p=0.000), geography (p=0.000), primary disease at enrolment 
(p=0.015), number of types of social support at enrolment (p=0.000), difference in the 
number of types of social support (p=0.000), and professionals’ adherence to the patient’s 
integrated care plan (p=0.004). 

Table 35: Descriptive statistics for the differences between WHO-Bref scale 
Psychological Health scores at study end and enrolment in intervention and control 
groups 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

Overall Int 363 -0.934 15.922 0.000 0.000 12.500 -60.000 58.333  

 Control 319 0.650 10.591 0.000 0.000 8.333 -54.167 54.167 0.194 

Aragon Int 80 -3.906 15.268 0.000 0.000 16.667 -45.833 29.167  

 Control 80 -1.927 10.852 0.000 -4.167 12.500 -54.167 33.333 0.643 

Attica Int 59 -0.777 14.044 0.000 0.000 12.500 -54.167 33.333  

 Control 20 -3.958 15.263 0.200 0.000 27.083 -37.500 20.833 0.565 

FVG Int 87 -0.383 8.704 0.000 0.000 0.000 -45.833 20.833  

 Control 92 0.996 8.133 0.000 0.000 0.000 -20.833 29.167 0.353 

Kraljevo Int 99 -0.606 21.075 0.002 0.000 25.000 -60.000 58.333  

 Control 92 -0.462 3.307 0.000 0.000 0.000 -12.500 8.333 0.579 

Tallinn Int 38 2.961 16.888 0.108 0.000 17.708 -33.333 50.000  

 Control 35 11.190 17.113 0.200 8.333 25.000 -29.167 54.167 0.025 
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α.  Only Aragon, Attica, FVG, Kraljevo and Tallinn had WHO-Bref completed in both intervention and 
control groups and were included in the analysis.  

b.  Kolmogorov-Smirnov normality test.  

c.  Mann-Whitney test. 

Insignificant relationships in contrast appeared for gender (p=0.724), age (p=0.177), 
education (p=0.399), intervention or control patient care group (p=0.111), pathway type 
(p=0.164), length of follow up (p=0.242), wave of pilots (p=0.413), AACCI (p=0.179), 
number of comorbidities (p=0.114), existence or not of large, integrated and established 
legacy healthcare information systems at study start (p=0.634), familiarity with using a 
mobile phone (p=0.543), familiarity with using a PC (p=0.578), patient’s adherence to the 
personal care plan (p=0.105), and self-perceived overall improvement in integration level 
(p=0.634). A test for self-perceived health and social care Integration level at start could 
not be computed with the available data. 

Mean and median changes in Psychological Health quality of life during the study period by 
category of each variable are presented in Table 36. The most noteworthy differences 
refer to the improvement in Psychological Health in Tallinn compared to the zero or even 
negative changes in quality in other regions. Moreover, a lower adherence by professionals 
to the integrated care plan is associated with a significant improvement in patients’ 
Psychological Health over the follow up period. 

Table 36: Mean and median WHO-Bref Psychological Health differences between study 
end and enrolment for selected variables by category 

Variable Mean 
Difference 

Median 
difference 

Variable Mean 
difference 

Median 
difference 

Region   Types of support 

Aragon -3.0930 0.0000 Higher -2.9549 0.0000 

Attica -2.9549 0.0000 Lower 2.2059 0.0000 

FVG 0.3205 0.0000 Professional’s adherence to plan 

Kraljevo -0.5366 0.0000 1-3 10.4167 12.5000 

Tallinn 6.9064 8.3333 4-5 0.1220 0.0000 

Primary Disease Difference in types of support 

CHF 1.7834 0.0000 Higher -2.9549 0.0000 

COPD -3.7562 0.0000 Lower 2.2146 0.0000 

Diabetes -1.4279 0.0000    

Other -2.4580 0.0000    

Estimation of the equation with the differences in Psychological Health as the dependent 
variable is presented in Table 37. Patients in FVG, Kraljevo and Tallinn experienced a more 
positive change in this quality of life dimension. The improvement in Tallinn was more 
than twice that in the other two regions. Furthermore, COPD patients evidenced a worse 
change in Psychological Health compared to individuals with CHF. Re-estimating the 
equation by including the data from S. Karelia (28 observations only) did not alter the 
results. The only additional finding is that S. Karelia too had a more positive change in 
Psychological Health compared to Attica. Scotland, RSD and N. Brabant did not have data 
on the change in Psychological Health over the study period. 
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Table 37: Regression of differences in WHO-Bref Psychological Health scores between 
study end and start on patient and region level variables 

Variable Unstandardised 
Coefficient 

Standard 
Error 

Beta P-value 

Constant -3.072 5.637 - 0.586 

Gender -0.026 1.132 -0.001 0.982 

Age -0.008 0.067 -0.006 0.901 

Care group -1.536 1.215 -0.051 0.206 

Pathway type 1.705 1.750 0.044 0.330 

COPD  -5.200 2.176 -0.097 0.017 

Diabetes 0.083 1.698 0.003 0.961 

Other  -1.519 2.259 -0.037 0.502 

Aragon 1.038 2.317 0.030 0.654 

FVG 4.862 2.139 0.146 0.023 

Kraljevo 4.009 2.162 0.096 0.064 

Tallinn 10.283 2.519 0.215 0.000 

Scotland, S. Karelia, RSD and N. Brabant data excluded. N=711. F=3.658 (P=0.000)  

5.3.4 Findings on "Social Relationships" 

Social Relationships, as a dimension of health-related quality of life, has seen negligible 
changes in most regions for both integrated and usual care patients (Table 38). The only 
noticeable change is the deterioration in quality of life in the usual care group in the 
Attica trial. The median reduction throughout the study period was 8.3 units, whereas in 
the integrated care group no change was observed. Analysis of the changes in quality of 
life by pathway type once more did not reveal different findings, and is therefore not 
presented here. 

Table 38: Descriptive statistics for the differences between WHO-Bref scale Social 
Relationships scores at study end and enrolment in intervention and control groups 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

Overall Int 215 -0.116 17.174 0.000 0.000 16.667 -58.333 66.667  

 Control 194 -0.258 8.812 0.000 0.000 0.000 -33.333 41.667 0.612 

Attica Int 59 -0.424 18.141 0.000 0.000 8.333 -58.333 41.667  

 Control 21 -5.556 14.027 0.024 -8.333 16.667 -33.333 25.000 0.058 

FVG Int 87 -0.575 8.216 0.000 0.000 0.000 -25.000 25.000  

 Control 92 0.543 9.945 0.000 0.000 0.000 -33.333 41.667 0.726 

Kraljevo Int 69 0.725 23.689 0.029 0.000 33.333 -58.333 66.667  

 Control 81 0.206 4.162 0.000 0.000 0.000 -8.333 16.667 0.908 

a. Only Attica, FVG and Kraljevo had this dimension of WHO-Bref completed in both intervention 
and control groups and were included in the analysis.  

b.  Kolmogorov-Smirnov normality test.  

c.  Mann-Whitney test. 

Mann-Whitney and Kruskal-Wallis tests were then applied to explore the association of 
changes in WHO-Bref’s Social Relationships and the various demographic, clinical, 
intervention, regional and organisational factors. These indicated statistically significant 
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associations only for region (p=0.028), number of types of support at enrolment (p=0.022), 
and difference in the number of types of social support (p=0.023). 

Insignificant relationships in contrast appeared for gender (p=0.173), age (p=0.215), 
education (p=0.678), geography (p=0.140), intervention or control patient care group 
(p=0.901), pathway type (p=0.193), wave of pilots (p=0.403), length of follow up 
(p=0.782), primary disease at enrolment (p=0.165), AACCI (p=0.872), number of 
comorbidities (p=0.533), existence or not of large, integrated and established legacy 
healthcare information systems at study start (p=0.105), familiarity with using a mobile 
phone (p=0.940), familiarity with using a P/C (p=0.195), and self-perceived overall 
improvement in integration level (p=0.105). Tests for self-perceived health and social care 
integration level at start, patient’s adherence to the personal care plan and professionals’ 
adherence to the patient’s integrated care plan could not be computed since one category 
had no data. 

Table 39 shows the mean and median changes in the Social Relationships dimension of 
quality of life during the trial period for variables with a statistically significant Mann-
Whitney test in the previous table, by category. Inspection of the means leads us to 
conclude that Aragon and Attica might have experienced a more negative change in quality 
of life compared to other regions. Furthermore, a higher number of types of social support 
at start and a higher difference in the types of social support might be associated with 
worse quality of life changes over the follow up period. 

Table 39: Mean and median WHO-Bref Social Relationships differences between study 
end and enrolment for selected variables by category 

Variable Mean 
difference 

Median 
difference 

Variable Mean 
difference 

Median 
difference 

Region   Types of support   

Aragon -5.1075 0.0000 Higher -3.2995 0.0000 

Attica -3.2995 0.0000 Lower 0.0000 0.0000 

FVG 0.0000 0.0000 Difference in types of support 

Kraljevo 0.4444 0.0000 Higher -3.2995 0.0000 

Tallinn n/a n/a Lower 0.0000 0.0000 

Estimated coefficients of an equation with the change in Social Relationships over the 
study period as the dependent variable are presented in Table 40. FVG and Kraljevo 
patients experienced a higher positive quality of life change than Attica (or even Aragon). 
Re-estimating the equation by including the data from S. Karelia (26 observations only) did 
not alter the results. The only additional finding is that S. Karelia too had a more positive 
change in Social Relationships compared to Attica. In fact, this improvement in quality of 
life was about threefold of that of FVG and Kraljevo. Scotland, RSD and N. Brabant did not 
have data on the change in Social Relationships over the study period. 

Table 40: Regression of differences in WHO-Bref Social Relationships scores between 
study end and start on patient and region level variables 

Variable Unstandardised 
Coefficient 

Standard Error Beta P-value 

Constant 3.865 6.964 - 0.579 

Gender 0.992 1.410 0.033 0.482 

Age -0.143 0.082 -0.097 0.081 

Care group -0.578 1.655 -0.018 0.727 

Pathway type -0.009 2.131 0.000 0.997 
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Variable Unstandardised 
Coefficient 

Standard Error Beta P-value 

COPD  1.712 2.715 0.032 0.529 

Diabetes 2.533 2.189 0.083 0.248 

Other  -5.750 3.909 -0.086 0.142 

Aragon 5.748 4.044 0.093 0.156 

FVG 6.449 2.476 0.207 0.010 

Kraljevo 7.602 2.688 0.176 0.005 

Scotland, S. Karelia, RSD and N. Brabant data excluded. N=478. F=1.654 (P=0.089) 

5.3.5 Findings on "Environment" 

Environment, being another dimension of health-related quality of life, has seen negligible 
changes in the overall sample (In contrast, insignificant relationships appeared for 
education (p=0.075), intervention or control patient care group (p=0.115), wave of pilots 
(p=0.186), length of follow up (p=0.296), existence or not of large, integrated and 
established legacy healthcare information systems at study start (p=0.771), familiarity with 
using a mobile phone (p=0.688), familiarity with using a P/C (p=0.980), patient’s 
adherence to the personal care plan (p=0.058), and self-perceived overall improvement in 
integration level (p=0.771). A test for self-perceived health and social care integration 
level at start could not be computed since one category had no data. 

Table 41). However, it deteriorated in the usual care group of patients in Aragon and to a 
lesser extent in the integrated care group in Kraljevo. Distributions of changes in scores 
across patient care groups were the same. In Attica, the usual care group experienced a 
slight improvement in this dimension of quality of life, whereas the integrated care arm of 
the trial had no change. The most noticeable change in the regions was again the large 
improvement in the usual care group, accompanied by a much smaller improvement in the 
integrated care group, over the study period, in Tallinn. The Mann-Whitney test was 
statistically significant. Analysis of the changes in this quality of life dimension by pathway 
type again did not reveal different findings and is therefore not presented here. 

Mann-Whitney and Kruskal-Wallis tests were then applied to explore the association of 
WHO-Bref’s Environment change and the various demographic, clinical, intervention, 
regional and organisational factors. These tests indicated statistically significant 
associations for gender (p=0.011), age (p=0.016), region (p=0.000), geography (p=0.000), 
pathway type (p=0.042), primary disease at enrolment (p=0.000), AACCI (p=0.008), number 
of comorbidities (p=0.000), number of types of social support at enrolment (p=0.000), 
difference in the number of types of social support (p=0.000), and professionals’ 
adherence to the patient’s integrated care plan (p=0.010). 

In contrast, insignificant relationships appeared for education (p=0.075), intervention or 
control patient care group (p=0.115), wave of pilots (p=0.186), length of follow up 
(p=0.296), existence or not of large, integrated and established legacy healthcare 
information systems at study start (p=0.771), familiarity with using a mobile phone 
(p=0.688), familiarity with using a P/C (p=0.980), patient’s adherence to the personal care 
plan (p=0.058), and self-perceived overall improvement in integration level (p=0.771). A 
test for self-perceived health and social care integration level at start could not be 
computed since one category had no data. 
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Table 41: Descriptive statistics for the differences between WHO-Bref scale 
Environment scores at study end and enrolment in intervention and control groups 

Samplea Patient 
Group 

N Mean SD Normality 
pb 

Median IQR Min Max pc 

Overall Int 357 -1.383 15.683 0.000 0.000 15.625 -46.875 62.500  

 Control 286 1.136 9.622 0.000 0.000 6.250 -25.000 37.500 0.271 

Aragon Int 78 -4.688 12.975 0.000 0.000 15.625 -43.750 25.000  

 Control 48 -6.185 7.221 0.069 -6.250 10.938 -25.000 9.375 0.143 

Attica Int 59 -2.701 16.086 0.000 0.000 15.625 -40.625 62.500  

 Control 21 1.637 10.943 0.200 3.125 14.063 -25.000 18.750 0.215 

FVG Int 87 1.221 6.928 0.000 0.000 0.000 -28.125 25.000  

 Control 92 1.325 8.303 0.000 0.000 0.000 -18.750 34.375 0.672 

Kraljevo Int 95 -2.500 22.315 0.200 -3.125 25.000 -46.875 56.250  

 Control 90 -0.069 2.196 0.000 0.000 0.000 -6.250 6.250 0.180 

Tallinn Int 38 4.276 12.488 0.194 3.125 13.281 -25.000 37.500  

 Control 35 13.482 14.134 0.039 15.625 21.875 -9.375 37.500 0.007 

a. Only Aragon, Attica, FVG, Kraljevo and Tallinn had WHO-Bref completed in both intervention and 
control groups and were included in the analysis.  

b. Kolmogorov-Smirnov normality test.  

c. Mann-Whitney test. 

Table 42: Mean and median WHO-Bref Environment differences between study end and 
enrolment for selected variables by category 

Variable Mean 
difference 

Median 
difference 

Variable Mean 
difference 

Median 
difference 

Gender   Types of support 

Male -0.0090 0.0000 Higher -3.3788 0.0000 

Female -1.7154 0.0000 Lower 3.3824 0.0000 

Age   Difference in types of support 

<65 -4.2582 0.0000 Higher -3.3788 0.0000 

[65-75] -0.1101 0.0000 Lower 3.3957 0.0000 

>75 -0.6921 0.0000    

AACCI   Professional’s adherence to plan 

Higher -0.3655 0.0000 1-3 8.0357 6.2500 

Lower -2.8929 0.0000 4-5 0.1220 0.0000 

Region   Primary Disease 

Aragon -5.2734 -3.1250 CHF 1.7804 0.0000 

Attica -3.3788 0.0000 COPD -3.0769 0.0000 

FVG 1.2534 0.0000 Diabetes -1.4546 0.0000 

Kraljevo -1.3176 0.0000 Other -4.1756 0.0000 

Tallinn 8.6901 9.3750    
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Variable Mean 
difference 

Median 
difference 

Variable Mean 
difference 

Median 
difference 

Comorbidities   Geography   

Higher 0.1462 0.0000 Northern 
Europe 

8.6901 9.3750 

Lower -2.4921 0.0000 Central 
Europe 

-1.3176 0.0000 

Pathway type   Southern 
Europe 

-2.1943 0.0000 

Long-term -1.5485 0.0000    

Short-term 1.2447 0.0000    

Upon inspection of the means and medians of changes, over the study period, of the 
Environment dimension of quality of life, we notice once more that the most profound 
difference refers to the region variable. Tallinn had an improvement of quality of life, 
whereas Aragon a deterioration. In addition, lower adherence of professionals to the 
integrated care plan was associated with a higher improvement in quality of life. Other 
less noticeable differences refer to the positive change in quality of life of CHF patients 
compared to the negative changes in all other disease groups; the deterioration in quality 
of life of patients with lower comorbidities compared to the unchanged quality of life of 
those with higher; a more negative change in patients less than 65 years compared to older 
ones; a negative change for patients in the long-term pathway compared to a positive 
change for patients in the short-term pathway; and a deterioration of the Environment 
dimension of quality of life of patients experiencing a higher difference in the types of 
social support compared to an improvement in the score of patients experiencing a lower 
difference. 

Table 43: Regression of Differences in WHO-Bref Environment scores between study 
end and start on patient and region level variables 

Variable Unstandardised 
Coefficient 

Standard 
Error 

Beta P 

Constant -11.916 6.197 - 0.055 

Gender 2.144 1.098 0.076 0.051 

Age 0.051 0.071 0.035 0.477 

Care group -1.587 1.198 -0.054 0.186 

Pathway type 2.157 1.665 0.058 0.195 

COPD  -3.065 2.107 -0.059 0.146 

Diabetes 1.993 1.652 0.070 0.228 

Other  -2.293 2.490 -0.054 0.357 

Aragon 1.164 2.346 0.032 0.620 

FVG 7.545 2.088 0.237 0.000 

Kraljevo 4.361 2.124 0.107 0.040 

Tallinn 14.767 2.457 0.325 0.000 

AACCI 1.810 1.637 0.054 0.269 

Scotland, S. Karelia, RSD and N. Brabant data excluded. N=674. F=6.353 (P=0.000) 

The last equation estimated by Ordinary Least Squares has the change in Environment over 
the follow up period as the dependent variable (Table 43). FVG, Kraljevo and Tallinn 
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patients experienced a higher positive quality of life change than Attica (or even Aragon). 
The differential effect of Tallinn is bigger than the other two. There might also be an 
effect of gender evident, with men having experienced a somehow higher quality of life 
change than women, over the study period. 

Re-estimating the equation by including the data from S. Karelia (28 observations only) did 
not alter the initial results very much. The only additional finding is that S. Karelia too had 
a more positive change in Environment compared to Attica. Moreover, the effect of gender 
became insignificant. Scotland, RSD and N. Brabant did not have data on the change in 
Environment over the study period. 

5.3.6 Conclusions 

We assessed the changes in the levels of health-related quality of life (as measured by 
WHO-Bref) over the follow up period in both the integrated care and usual care groups. 
The four dimensions of quality of life evaluated were Physical Health, Psychological 
Health, Social Relationships and Environment.  

Aragon has experienced a noticeable deterioration in the Physical Health dimension of 
quality of life over the study period. In contrast, Tallinn experienced a milder change that 
was in fact an increase. Overall and within each region, all differences between the two 
groups, intervention and control, were small, and in fact statistically insignificant. 
Regarding the Psychological dimension, again Aragon witnessed deterioration. The 
improvement in Tallinn was more noticeable here, but it refers to the usual care group, 
with the Psychological health of patients in the integrated care group remaining 
unchanged over the follow up period. Social Relationships as a dimension of health-related 
quality of life has seen negligible changes in most regions for both integrated and usual 
care patients. The only noticeable change was the deterioration in quality of life in the 
usual care group in the Attica trial. In the integrated care group, no change was observed. 
Note that Tallinn did not gather data on this dimension of quality of life. Finally, with 
respect to the Environment dimension of health-related quality of life, we found that in 
Aragon patients receiving integrated and usual care services both experienced worsening 
of their quality of life over the study period. Patients in the usual care group in Tallinn saw 
significant improvement in their quality of life over the follow up period, which was in fact 
greater than the one patients receiving integrated care experienced. All the above 
suggests that the anticipated benefits from integrated care, in terms of quality of life 
improvement, have not materialised in the SmartCare deployment sites. Results were 
similar regardless of patients’ pathway type. 

Associations of changes in health-related quality of life levels over the study period with 
demographic, clinical, intervention, regional and organisational factors were then 
evaluated. Region was again among the most prominent of these factors, as shown by 
univariate and multivariate analyses. Patients in Aragon experienced a deterioration in 
quality of life, whereas in Tallinn an improvement. Moreover, a more positive change was 
documented for S. Karelia, Kraljevo and FVG patients than for Attica enrollees. COPD 
patients might have witnessed a less favourable change in their Psychological health than 
CHF patients. More interestingly, the Psychological and Environment dimensions of quality 
of life of patients whose involved professionals exhibited lower adherence to the 
integrated care plan experienced a significant positive change over the follow up period. 
None of these findings lend support to a superiority of integrated care compared to usual 
care. In passing, we note that no psychometric or other tests were performed for WHO-
Bref since it is a well-tested and established instrument for measuring health-related 
quality of life. 
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5.4 Individual care recipient experiences 

Sites were requested to describe the care recipients’ experiences with the SmartCare 
services.  The aim was to collect data to gain an understanding of the barriers and 
facilitators in delivering integrated care with support from ICT. A case study approach was 
applied. The integrated care process was studied by means of semi-structured interviews. 
Two rounds of interviews were implemented. The first was with users after at least 3 
months of receiving integrated care. The second round of interviews was after a longer 
period receiving integrated care services. 

From the end-users included into the evaluation of SmartCare, three end-users from each 
site were selected for the process-evaluation. It was recommended to select end-users 
representing differences in terms of gender, age, co-morbidity, types of needs (health, 
social) and the like. Interviews were conducted by local SmartCare staff, and followed a 
semi-structured interview-guide (see Appendix A: Interview guide for end-users). Local 
adjustments in terms of adding themes or questions were allowed; the guide was 
perceived as a minimum template for data collection. The interviews had to be conducted 
in a manner that encouraged discussions and elaborations rather than yes-or-no answers. 
End-users were informed that they would remain anonymous in the communication of the 
findings. The interviews were 45 – 60 minutes long. Reporting of interviews with end-users 
has been included as an English summary of each interview in the site evaluation reports 
(Annexes 2 - 10). 

5.4.1 Qualitative synthesis of interviews 

CRs are very satisfied with the way their health status is controlled and with the care they 
receive. The satisfaction and feelings of safety have improved over time (from first to 
second round of interviews). They feel better monitored and safer, and that they receive a 
higher level of support from their carers. They also perceive a higher collaboration among 
their carers. Some issues emerged on the need for added social support, namely in those 
care recipients with little or no social networking. In one site, it has been reported that if 
relatives were involved, the CRs felt that IC was more effective. 

Some trivial technical issues have been reported when frail patients had to execute fine 
hand movements, e.g. changing a battery in a device, but in general they were happy with 
the use of user-friendly technologies, the daily monitoring, and the self-care routines. 
Although they were aware of the availability of their health data, usually they were not 
interested in accessing it. 

The new roles played by care recipients and formal carers have highlighted some 
organisational change management issues (who does what, when) to help care pathways 
work more smoothly. 

5.5 Key lessons learned  

 There does not seem to be any self-perceived progression from passive receipt of 
care toward greater patients’ activation, which indicates that strengthening of 
empowerment and of self-management has not been demonstrated. 

 The change in QoL was negligible in both patient care groups. This suggests that the 
anticipated benefits from integrated care, in terms of quality of life improvement, 
have not materialised in the deployment sites. 

 Consistently, all sites unanimously report that this type of coordinated care 
positively impacts on care recipients, adding value to the interventions of each 
professional (care actor) involved in the care pathway. 
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 Even though there is room to develop the social aspect further, it seems that 
integrated care had in general a positive impact in the care recipients’ role in major 
life areas. 
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6 Domain 5: Economic aspects 

In accordance with the overall project’s workplan, the assessment of the economic aspects 
of the SmartCare services was part of the socio-economic impact assessment which is 
reported in deliverable D9.4B. Against this background, a brief summary is presented in 
this deliverable. 

Putting into place ICT-supported integrated health and social care services means that a 
variety of stakeholders tend to be affected by changes to their working processes and 
often to their economic performance. In most settings, healthcare and social care are 
separately organised, delivered and recorded by organisations and their staff who are 
separately funded, managed, and regulated. Further to this, in some countries third sector 
organisations are increasingly becoming involved in elderly care. Against this background, 
the socio-economic assessment was carried out in such way to enable those parties 
implementing integrated care to make strategic decisions during the development and 
early operation of the new ICT-enabled SmartCare service model. The overall aim was to 
support the various regional stake holders in making the new integrated service: 

 viable: working successfully; 

 sustainable: maintaining a positive ratio of costs and benefits; 

 and scalable: working for the widest possible range of patients, and not only the 
population involved during the immediate pilot stage. 

To this end, a methodological approach was adopted, s called ASSIST - Assessment and 
evaluation tools for e-service deployment in health, care and ageing 15 . It enables a 
stakeholder related assessment perspective, founded on cost-benefit analysis (for a more 
detailed description see also deliverable D9.1). In particular, when it comes to joined-up 
service delivery requiring collaboration across different organisations, generally this 
approach stands out from other assessment frameworks in that it: 

 helps to identify and address stakeholders that lose through the implementation of a 
new service model when compared with previous practices, and who may thus 
become “veto players” when it comes to further service mainstreaming / up-scaling; 

 allows monitoring of the actual and prospective service development over time; 

 includes non-financial factors that in many cases have a major impact on the 
behaviour of a stakeholder; and 

 provides probabilistic methods to achieve rigorous results from data of varying 
quality. 

6.1 Key findings 

SmartCare developed and deployed nine different types of services based on the 
localisation of generic pathways developed earlier in the project. The socio-economic 
impact assessment was performed for each deployment region in relation to the specific 
SmartCare model implemented there. The number and types of the individual stakeholders 

                                                 
15  ASSIST was originally developed for use in the context of telemedicine and telehealth services, 

specifically to assess the economic viability of telemedicine pilot projects funded by the 
European Space Administration (ESA). Since then it has been further developed with a view to 
enable assessment of integrated eCare services (Hammerschmidt & Meyer, 2014). In summary, 
the ASSIST approach consists of a methodology, a service assessment model and a software 
toolkit. The tool kit and a description of the methodology is freely available on the basis of an 
open source model (see http://assist.empirica.biz/home/). 

http://assist.empirica.biz/home/
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involved in the SmartCare service model varies considerably across regions. Some key 
findings across all deployment sites are summarised in Table 44 below. 

Generally, the outcomes of the socio-economic impact assessment suggest that a positive 
overall socio-economic return model can be established for the majority of deployment 
sites, albeit with varying rates of return. However, a caveat warranted from an economic 
perspective concerns the fact that a sustainable business model is not self-evident for each 
of the different stakeholders involved in the delivery of SmartCare services, at least not at 
every deployment site under the assumption of unchanged framework conditions. 

“Benefit shifts”, i.e. a service configuration where one or more stakeholders bear most of 
the costs, while others receive most of the benefits, represent a hurdle for the 
economically sustainable operation of the SmartCare model at some deployment sites. 
Outcomes also suggest that there may be room for improving the current cost structure of 
the new SmartCare service in some deployment regions, e.g. when it comes to current 
equipment costs and effort spent on initial staff / user training. Also, the outcomes 
suggest that the economic viability of involving third sector organisations and volunteers in 
collaborative SmartCare service delivery together with professional care staff varies across 
the deployment regions. This seems not least to reflect structural peculiarities prevailing 
in the different SmartCare regions in relation to the third sector. 
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Table 44: Summary of key findings across deployment sites 

 Aragon Attica Etelä Karjala Friuli Venezia 
Giulia 

Kraljevo Noord 
Brabant 

Scotland Syddanmark Tallinn 

Socio-economic 
return for 
clients / 
patients 

- 56% -21%, 7% 

(different 
groups) 

464% 7% 46% 8% -93% -14 %, -27% 

(different 
groups) 

Overall 
socioeconomic 
return 

130% 3% 50% 32% 16% 41% 7% -16% 20% 

Critical factors 
for successful 

business model 
under current 
framework 
conditions 

Examining 
options to 

better 
incentivise the 
Alzheimer 
Association to 
stay involved 
in SmartCare. 

Exploring 
options for 

incentivising 
participation 
of the social 
service 
provider in the 
service 
delivery 
model, e.g.by 
cost sharing. 

Exploring 
options to 
lower the 
telecommunic
ations costs 
accruing to 
the service 
clients. 

Lowering 
current 

software 
licensing costs 
might be used 
as an effective 
lever to 
further 
optimise the 
centre’s 
current cost 
structure. 

Examining 
options for 

lowering 
software costs 
for the FVG 
Health Service 
or considering 
a service fee 
paid by 
patients / 
clients to 
improve the 
business model 
of the Health 
Service. 

Continuation 
of revenue 

stream to the 
teleservice 
centre 
provider from 
public 
budgets. 

Exploration of 
options to 
optimise the 
cost structure 
of the current 
service model. 

The core 
benefits are 

estimated to 
flow to service 
clients and 
family carers 
rather than 
the service 
providers 
involved. 

Exploration of 
options to 
optimise the 
cost structure 
of the current 
service model. 

Incentivation 
of the social 
care 
organisation to 

be involved. 

Exploration of 
options to 

optimise the 
current cost 
structure of 
the Living-it-
Up and home 
care teams. 

Incentivation 
of third sector 
organisations 
to stay 
involved the 
SmartCare 
model. 

Exploration of 
options to 

optimise the 
current cost 
structure of the 
service model 
implementation. 

Further 
modelling of 
expectable 
benefits beyond 
those currently 
taken into 
account. 

Continuation 
of revenue 

stream to the 
contact 
centre 
provider from 
public 
budgets. 

Exploration of 
options to 
optimise the 
current cost 
structure. 
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7 Domain 6: Organisational aspects 

7.1 Introduction 

All deployment sites were asked to assess the organisation aspects of the SmartCare 
services under three headings: 

 Structure: As part of this, sites prepared a table outlining the barriers and 
facilitators to deployment within their site. See section 7.2. 

 Process: As well as the workflow and/or care pathways, sites prepared a table 
illustrating changes from usual to new integrated care. In this exercise, the concept 
of a matrix to identify the impact of introducing SmartCare services was introduced. 
Sites evaluated the interactions within and between the six main care actors, 
interdependent on each other, who build up the care network. See section 7.3. 

 Professionals' perspectives: Sites gained individual feedback and perspectives of 
different professionals through interviews. See section 7.4. 

Details of these three aspects are reported in each of the Annexes for the nine deployment 
sites, Annexes 2 - 10. The sections below provide an outline of the approach, and a 
summary of the results. 

In addition to these topics, in the final six months of the project there was a reappraisal of 
the first concept of the integration matrix.  In this second step, a new tool investigated a 
more synthetic and incisive evaluation by means of self-assessment of the changes in the 
level of integration from the beginning to the end of the Project. This is described in 
section 7.5 below. 

7.2 Structure 

7.2.1 Methodology 

Each deployment site completed a table showing facilitators and barriers at three and six 
months after implementation. The findings are related to technical, organisational, 
administrative and economic findings. Table 45 below shows the template in which data 
was collected. 

Table 45: Template to report facilitators and barriers to introducing new ICT supported 
integrated care 

3 months after 

implementation 

6 months after 
implementation 

Changes observed from 3 to 
6 months after 
implementation 

Facilitators Barriers Facilitators Barriers Facilitators Barriers 

Technical 

      

Organisational 

      

Administrative 

      

Economic 
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Finally, changes in internal and external communication were investigated. 

7.2.2 Results: facilitators and barriers 

On the whole, facilitators and barriers identified by the sites at 3rd and 6th month were as 
follow: 

 Main reported facilitators: 

o System easy to use, reliable, friendly for majority of end-users. 

o High motivation of social sector to enter ICT world. 

o Direct involvement of users. 

o Management commitment to the introduction of ICT. 

o Remote control and videoconferencing considered very useful. 

o Previous experiences and degree of literacy in the use of technologies-
informatics. 

o Dedicated funding, from EC or, later, in the provisional budget for the service. 

 Main reported barriers: 

o Difficulties in using technology by patients with cognitive impairment. 

o Low motivation in the use of technologies by some workers. 

o Some local bad internet connection or some technical problems in equipment. 

o Uncertainty on coverage of costs and organisation at the end of the project. 

7.3 Process 

7.3.1 Introduction 

In summary, two types of ICT supported integrated care pathways were identified during 
the SmartCare Project: short-term care following hospital discharge (up to six weeks), and 
long-term care (longer follow-up period, at least six months), as needed by the care 
recipient.  

The type of care interventions and pathways were described, and also graphically 
illustrated in a number of deliverables: 

 D1.1 SmartCare Requirements for Pathways and Integration Infrastructure. 

 D1.2 SmartCare Pilot-level Pathways and Integration Infrastructure. 

 D2.1 SmartCare Service Process Models. 

 D3.2 SmartCare Final Service Specification. 

From the narrative descriptions and graphic flow charts provided by the deployment sites, 
it became evident that the entry point was primarily at the hospital or in community 
services (out-of-hospital services, usually at GP practices, but also social services). The 
care recipients (CRs) were offered an appropriate length of follow up, as decided in the 
initial assessment. Both health and social care providers were engaged to enrol CRs in the 
Project services. The tasks and roles are divided between the relevant care providers, 
depending on the type of pathway (long term or short term). 

The types of staff involved in providing SmartCare services were, among others, nurses, 
doctors, physical therapists, social workers, occupational therapists and community 
nurses. These staff received training to use the platforms, and had the chance to work 
with the software during training sessions. 
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Some details have changed in the workflows due to the provision of integrated care. In the 
case of South Karelia (Eksote), tasks have shifted from professionals to informal carers, 
while in the case of RSD, secretaries do not have to enter information in the EHR any 
longer, as this is done directly by the nurse during the conversation with the CR. 

A major challenge in the nine deployment sites was to improve integration and integrated 
care, and to verify the possible support of ICT solutions to reach the goal. Therefore, sites 
were engaged in a double commitment. First, major efforts were made to achieve better 
interactions, cooperation and collaboration by all actors involved in care delivery, at 
professional, managerial and institutional level. Great attention was also devoted to assure 
motivated participation and involvement of CRs and their families and family entourages, 
in both planning and providing care. In addition, further efforts were necessary to use new 
informatics tools and technological devices to facilitate information exchange, faster 
communication, and better quality of home care services.  

These challenges are as diverse as the sites themselves, in terms of different social, 
economic and political contexts. Moreover, the personal characteristic of people enrolled 
were also different, in relation to age, main diseases, comorbidities and, finally, social 
needs. 

For these reasons, the assessment cannot be unique. Detailed findings and experiences in 
the nine sites are described in Annexes 2 - 10. 

Here a general overview is provided, and commonalities are identified and illustrated. 

7.3.2 Methodology 

The findings derive from several sources: 

 The many contributions and deliverables or slides produced by the sites in which they 
illustrated, step by step, new advances in knowledge and practices for delivering 
new integrated care interventions, accordingly to the original scopes of the 
SmartCare Project. 

 The many meetings and teleconferences in which sites reported the advances in their 
work. 

 Finally, from the results obtained by the use of some new original methods and tools 
aimed to specifically describe changes in the level (degree, entity) of integration 
between actors (integration matrix) during the course of the project.  

In the case of SmartCare, improving horizontal integration was the major concern, 
particularly between health and social care sectors; but in some steps of the care 
pathways, greater vertical integration was looked for (between primary and secondary 
care, for example at discharge from hospital). 

Bearing in mind the wide range of sources, this final evaluation should also take into 
consideration that the organisational impact of the project actions is influenced by the 
very different characteristics of the population in the nine deployment sites, and the local 
cultures, traditions and habits of both care recipients and staff. The usual care starting 
point is also relevant, as it includes the different baseline levels of integration between 
care actors (from none to already significant). 

Literature searches do not report any strong evidence that there is an association / 
correlation between levels of integration and levels of performances of services, that is, 
the higher the integration the better the outcomes of care services. Certainly this may be 
due to the difficultly of measuring the degree of integration. Nevertheless, we act on the 
hypothesis that this link exists, based on experiences in the field, thus looking for evidence 
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or clues / signs indicating that integration and/or integrated care increased throughout the 
Project interventions. 

7.3.3 Assessing the process 

Sites prepared a table of usual vs new care in a matrix format. Interactions between all 
actors, particularly within and between health and social sectors, had to be described for 
both usual care and new care, with the aim to show where major changes occurred. 

The assessment was made by one person in each site, who was deeply involved in the care 
practices, and had precise knowledge of the functioning of all services and their impact / 
acceptance by care recipients / families.  

Table 46 shows the template. Sites were instructed to complete it bearng in mind that the 
aim of the matrix scheme is to show the comprehension of the interactions between all 
actors, within and between sectors. Therefore, the cells are to be filled in order to show 
if/how the care from multiple providers is integrated into a coherent client-focused 
service; which types of activities and agreements were implemented at the start (such as 
streamlining information flows and patient transfers). 

The six main care actors involved in care practices grouped in the matrix are as follow: 

 Health services: these are the services belonging to the Local Health Authority or 
any Agency formally entitled to organise / deliver healthcare to the resident 
population; the staff includes doctors, nurses, therapists, etc. 

 Social services: these are the services that are usually provided by municipalities or 
other similar public institutions (with some known exceptions among the SmartCare 
sites, e.g. Noord Brabant) which have the mission to provide social support in various 
forms: direct services to the person, financial support, housing, etc. 

 Third Sector: this includes all “aggregated forms” of delivery by non-public 
organisations, such as associations of volunteers, association of active citizenships, 
non-governmental-organisations (NGOs), etc., and any other non-institutional entity 
that might cooperate / collaborate in providing home services on the basis of formal 
or informal agreements / commitments with the public sector. In this framework, it 
is suggested to consider cooperatives formally providing complementary services as 
belonging to “other providers” (next).  

 Other providers: these are organisations (private, profit or no-profit) other than 
those listed above who are engaged in the delivery of (home) care services; they can 
act as prevalent or complementary care agencies / providers with their own staffs 
(care practitioners). 

 Person and family: they are fully entitled to be included in the series of “actors” to 
emphasise that the person (care recipient / patient / other) and the family 
(caregivers in general, including personal private assistants) play an active role in the 
care programme (empowerment). Thus, they are “main actors” and cornerstones in 
the personalised care plan, principal protagonists of the care network. 

Interactions between all actors, particularly within and between health and social sectors, 
had to be described for both usual care and new care, with the aim to show where major 
changes occurred. 

The assessment was made by one person in each site, who was deeply involved in the care 
practices, and had precise knowledge of the functioning of all services and their impact / 
acceptance by care recipients / families.  
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Table 46: Template of table to illustrate changes in new integrated care vs usual care 

 Health 
services 

Social 
services 

Third 
sector 

Other 
providers 

Care 
recipient 

Family –
entourage 

Health services 

Usual care Score 

Description 

     

New care Score 

Description 

     

Social services 

Usual care Score 

Description 

     

new care Score 

Description 

     

Third sector 

Usual care Score 

Description 

     

New care Score 

Description 

     

Other providers 

Usual care Score 

Description 

     

New care Score 

Description 

     

Care recipient 

Usual care Score 

Description 

     

New care Score 

Description 

     

Family –entourage 

Usual care Score 

Description 

     

New care Score 

Description 

     

The levels of interactions were scored according to the following scale:  

None:  No interactions between sectors (including spontaneously or informally 
interaction). 

Low:  Only spontaneous or informal interactions. No formal agreements in 
place. 

Medium:  Formal agreement can be in place. However, interactions between 
sectors are still not an incorporated routine. The interaction between 
sectors appears spontaneously and informally (still more than for low 
interaction). 

High:  Formal agreement are in place. Clear workflow between sectors is 
defined and ICT solutions are fully integrated and are part of the work 
routine. 
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No changes: This only applies to “new care/service”. Should be used when no change 
has occurred in the interaction between sectors after the new service has 
been introduced.  

Added value: This only applies to “new care/service”. A short description can be used 
together also when “No changes” was scored, provided that there is an 
added value despite it cannot be detected in a specific scoring level of 
integration.  

N/A: Not applicable  

7.3.4 Usual care v New care example 

Table 47 below is an example of the matrix comparing usual v new care produced by one 
site. Note that the table should be read from row to column, and that the interpretation of 
interactions may be asymmetric. This means that a perceived high interaction from health 
services to social services does not necessary mean that social service perceives the 
interaction with health services at the same level. 

The table shows a simplified example extracted from a real report from one site, with just 
two sections of the table; it reports only health and social services interactions within the 
service and with other care actors. At the top of each cell, a score of the integration level 
is reported, followed by brief comments on the main actions or characteristics of local 
interventions in usual and new care, to show the possible changes that have occurred (the 
whole text has been omitted by the editor). 

Comment: In this example, “discrepancies” between the score of health v social services 
and vice versa are visible. For example, consider the scores assigned by health services to 
social services in usual and new care; in both cases they are “medium”. Look at what is 
reported in related cells of social services: “medium” and “high”. This indicates that social 
services score their interaction with health services for new care higher than the health 
services view of their interaction with social services; there is a discrepancy in the case of 
new care from the two perspectives.  This is in line with the foreseen possibility that 
different points of view exist; the method is able to identify these differences 
(discrepancies), showing in the different perspectives. 

Note that the matrix was never used to compare one deployment site with another (inter-
site comparisons). The value of the process was to offer a summary description of the 
changes that occurred in the level of integration within a single deployment site; the 
primary objective was to self-monitor the trend of changes in integration during the 
delivery of integrated care services.  
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Table 47: Example of part of the usual versus new care comparison table 

 Health 
services 

Social 
services 

Third 
sector 

Other 
providers  

Care 
recipient 

Family 
entourage 

Health services 

Usual 
care 

Medium 

Workflows 
between 

primary and 
secondary care 
………… 

Medium 

Transition 
from 

secondary 
care to 
primary care 
…………  

Medium 

Limited 
pathways in 

place ………… 

Low 

Secondary 
care has  

………… 

Medium 

Limited critical 
information is 

communicated 
………….. 

Low 

In the main 
expectation is 

………… 

New 
care 

Medium/High 

Workflows 
between 
………….. 

Medium 

Transitions 
……….. 

Medium/Hig
h 

Pathways 
are more 
developed 

………… 

Medium 

Independent 
sector as 
care 
providers 

………. 

High 

Care recipients 
now have more 
information 
……….. 

Medium 

F&F now have 
the opportunity 
…………..  

Social services 

Usual 

care 

Medium 

Pathways/ 
interaction 
from 
community 
care ………….. 

High 

Pathways in 
place to 
………… 

Medium 

Clear 
referral 
………… 

High 

This sector 
……….. 

Medium 

Communication 
is mainly good. 
…………… 

Medium 

Communication 
is mainly good. 
………… 

New 
care 

High 

Interaction 
between 
community-

based partners 
is improved 
………………….. 

High 

Awareness 
continues to 
increase. 

……….. 

Medium 

Range of 
third sector 
engagement 

has 
increased 
……………… 

High 

Increased 
awareness of 
the new 

resources 
………. 

High 

Increased 
options for 
communication 

…………… 

Medium 

Improved 
communication 
options. ……… 

Note: text adapted by the editor for the purpose of example. 

7.3.5 Results: Usual care v New care Matrix in the sites 

The site level matrixes are reported in the individual site annexes, Annexes 2 - 10. 

Table 48 summarises some of the actual results across the sites. It reports only the main 
advantages generated by the introduction of new integrated care, as commented by the 
health and social services of the nine sites.  Scores at the top of the cells are not relevant 
for this summary, and are omitted.  
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Table 48: Cross-site summary of some benefits of new integrated care, as reported by health and social services 

 Health services Social services Third sector Other providers Person - care recipient Family entourage 

Health services 

New 
integrated 
care  

Shared information of 
clinical relevance 
improves joint care 
(vertical and horizontal 
integration). 

Telemonitoring allows 
home care services to 
better monitor the whole 
status of the patient and 
care workflows. 

Data is uploaded 
immediately with no 
delay. 

Shared care plan gives 
equal information to all 
stakeholders. 

Telecare and 
telemonitoring allows 
home care services to 
better monitor the 
status of the patient.  

Workflows defined and 
ICT solutions fully 
integrated. 

Transitions between 
care settings are 
improved with 
increased 
communication and 
information sharing 
between care providers 
within the Personal 
Held File, for the 
benefit of the service 

user journey. 

Increase home safety 
and social contacts. 

Third sector becomes 
part of the provision of 
ICT-supported care 
when such a need 
arises, having access to 
the platform. Closer 
relationship with the 
organisation within the 
Health Districts. 

Pathways are more 
developed and are 
further embedded due 
to co-design and co-
production of tools and 
direct engagement with 
third sector to provide 
training required. 

These care providers 
are an equal partner 
in the shared 
information 
regarding the care 
recipient. 

CR has a project nurse who 
they can contact, and who 
monitors the measured 
results every work day.  

Family members have 
access to the 
SmartCare portal. They 
can write diary entries 
and overview 
measurements. 
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 Health services Social services Third sector Other providers Person - care recipient Family entourage 

Social services 

New 
integrated 
care 

The telemonitoring tool 
allows the homecare 
social services to better 
monitor the status of the 
patient. Workflows 
defined and ICT solutions 
fully integrated. 

Better and faster plan of 
services can ensue. 

The social services now 
have more comprehensive 
and precise information on 
the treatment of the 
individual care recipient. 
Social worker has access 
to the SmartCare portal. 

Communication has 
increased. 

Awareness continues to 
increase. Future 
potential to streamline 
referrals and expand on 
further developments. 

ICT platform allows for 
faster and better 
communication. 

Range of third sector 
engagement has 
increased with direct 
engagement to provide 
resources to embed 
pathways, and potential 
to further develop new 
tools and community 
information. 

Increased awareness 
of the new resources 
and ability to 
interact with these 
by independent care 
providers. 

With telemonitoring, better 
monitoring of the status of 
the patient. 

Increased options for 
communication, i.e. diary to 
increase CR engagement and 
ownership. 

Much more communication, 
especially mobile. Reduced 
house visits. Using tablet 
devices in the CR homes 
instead of paper notebooks. 

The social care sector now 
has access to the information 
that the CR enters; the 
motivational parts of the 

system make the CRs more 
compliant, especially for 
educational purposes. CR will 
receive counsel from the 
contact centre social worker. 

Improved 
communication 
options. Increased 
potential for family to 
engage with care 
packages and input if 
CR requests. 

Much more 
communication, 
especially mobile. 
Reduced house visits. 

Family members are 
more involved in care 
provision than before. 
They have access to 
the portal and 

communicate with the 
social care provider. 

 



D8.4 Deployment outcomes 

 
 

Public Page 105 of 184 v1.0, 18th October 2016 

7.4 Professionals' perspectives 

In this section, deployment sites have reported the outcomes of two rounds of interviews 
with the local care professionals using the service.  

An elaboration of the findings from the first round of interviews in relation to the process 
evaluation can be found in D8.3, and for both rounds in the descriptions made by each 
deployment site that can be found in Annexes 2 – 10 to this D8.4. 

The detailed conclusions of the interviews are included in Annexes 2 - 10.  

7.4.1 Summary of results: Professionals' perspectives 

Some views representative of all professionals are provided below. 

Home care nurse 

 Stated satisfaction with the presence of a platform which may improve 
communication and allow streamlining of interventions. 

 Stated greater efficiency and effectiveness of interventions with easier planning and 
prioritising. Some minor issues related to battery replacements and the delivery of 
one glucometer emerged, and were subsequently solved. 

 Appreciated the importance of integrating and sharing information.  Looks forward to 
the platform being able to share information with other existing registries (e.g. 
hospital) to avoid duplication of multidimensional assessments. Feels that an 
integrated platform can make frail CRs feel more secure in their own homes, and 
allows sharing of responsibilities among stakeholders. 

Specialist doctor 

 Stated the importance of being able to set alarm thresholds and monitor patient’s 
clinical parameters.  

 Felt that the platform may have a greater impact on nurses in their planning and 
execution of everyday work. 

Social worker 

 Stated the importance of communication exchange since the two services have 
different registries. Appreciated the presence of environmental devices that may 
better help monitor frail CRs. 

 Stated the importance for a case manager in Social Centre with a large number of 
users: a) to prevent from fully engaging with all the possibilities of the new system; 
b) to have easier access to GP who treats my patient.  

 Information on hospital admission and discharge is very valuable in my everyday 
work. 

 A case manager in Social Centre appreciated the possibility to receive more quality 
data with improved communication. Sometimes there were internet cuts, but only in 
some areas. Very important information on hospital admission and discharge were 
available. Main benefit was a significant motivation in care recipients and their 
family members to use the service with benefits to our care recipients. 
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GP 

 Greatly appreciated the improvements in communication and the ability to get the 
‘big picture’ and be able to provide earlier diagnosis thanks to the easy and real-time 
access to different clinical parameters. Also appreciated the ability to access social 
data for a holistic assessment. 

 SmartCare gave new information about social status of patients, which is a great 
benefit for home care; accessibility and communication with ease of use is the main 
benefit of SmartCare. Collaboration is improved. It gives a possibility to reduce the 
number of house visits. 

 After a period of adaptation to the new service and using ICT in everyday life, we 
have live access to data received from patients that gives us the possibility to 
provide a more efficient service. Now we rarely have technical issues, because 
patients or their carers mastered the mobile application. I can say that now we 
function as a team together with informal carers and patients. 

 Interconnection with other institutions (hospital and social centre), as well as with 
patients, raises the level of the quality of the services. I feel that communication is 
much improved, but I feel that the workload for GP has increased due to the large 
number of patients. The main change that SmartCare has brought is the speed of 
data exchange and timely reaction to new situations. 

Other Professionals 

 Occupational Therapist Assistant: My recent review assessment is being shared with 
the person via the SmartCare file.  This will enable us to collaborate on future care 
plans more effectively.  The person has been using the SmartCare tools for a couple 
of months, and we are only beginning to share information, so it has not yet changed 
the way we work with the person. 

 Coordinator for the Community Alarms / Smart Support Team:  The calendar can 
be used by people to coordinate their own care visits. 

 SmartCare Development Officer: Service User is actively involved in using the 
calendar to communicate with their Care at Home manager and assistants, and is 
able to access this tool to keep track of their Care at Home services. 

In conclusion, all of the professionals interviewed were positive about the introduction of 
SmartCare, and the impact this could have to improve service users’ recovery or help them 
manage their care. 

7.5 Integration index matrix 

7.5.1 Introduction 

The “integration index matrix” is a work in progress developed by HIM. It has already been 
launched and trialled with promising results in the BeyondSilos project. 

It represents a new, original tool aimed at describing changes in the level / degree of 
integration within and between the care actors involved in integrated care during the 
Project. It represents an attempt to quantify, albeit in a subjective way based on self-
assessment, the type and extension of the integration described above in the Usual care v 
New care matrix. Again, integration is here intended as the sum of type / extent of new 
interactions / interrelationships between services / professionals plus the new use of ICT 
facilities, as occurred in the local context. These two major conditioning factors, self-
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assessment method (even if guided) and different local situations, make an inter-site 
comparison meaningless. 

The general meaning of this second matrix is to describe for the intervention group only 
the mutual interactions (that generate integration) between and within services / staff. 

It helps to answer the unsolved simple question (for a complex problem): “What, where 
and how are the changes visible in the level (type, degree, direction, …) of integration in 
your local SmartCare deployment site within and between all groups of care actors?” 

The aim of the integration index matrix is to describe in a pragmatic, visual, easy and 
summary way if/how the level / degree of integration between and within the services and 
the persons providing care changed over the Project lifespan in each deployment site, 
respecting the characteristics of the latter. 

7.5.2 Methodology 

From our review of literature only two papers had an approach quite close to our 
needs16,17

. 

Since it has been made clear that integration is based on the fact that all care actors are 
interdependent, interrelate with each other, and have mutual interactions, a more incisive 
pragmatic tool was developed, with the aim to compare a sort of “measurement” of 
integration levels at the start and at the end of the project. 

The basic idea was to produce a self-assessment, to be performed in each site in a guided 
manner, to evaluate and describe the trend over time of changes in the type and extent of 
integration between care actors, including care recipients and family entourage; to our 
knowledge, this is not present in literature. The aim was to create a visual, pragmatic tool 
able to show intuitively how the level of integration changed locally within and between 
the actors involved in the new integrated care practices / processes, during the SmartCare 
project. 

Step 1: A 6x6 matrix was prepared in an excel file; the cells show mutual viewpoints of 
interactions (integration) within each actor / service, and between actors delivering care:  
a score is assigned to every cell accordingly to a new ad-hoc scale: none, low, medium, 
high, full Integration. In addition, two other items were available: “unchanged” and “not 
applicable”. The criteria for each score were defined more on the basis of the observations 
collected from all the sites, rather than taken from literature; their value for in-field 
practice is thus greater and original. 

The scoring system for this scope was re-evaluated, and a new scale was agreed as follows: 

 None ("no" in Table 49 below): There are no interactions / joint care practices 
between sectors / actors, including no spontaneous or informal interaction. 
Fragmentation (silos logic) is dominant. In general: no awareness; no communication; 
no cooperation; no collaboration. 

 Low ("L" in Table 49 below): Only spontaneous or informal integrated (joint) care 
programmes / practices. No formal agreements in place between actors / sectors. 
Services are aware of other programmes / services, but rarely share information; 

                                                 
16  Gina Browne - Conceptualizing and validating the human services integration measure. 

International Journal of Integrated Care – Vol. 4, 19 May 2004 – ISSN 1568-4156 – 
http://www.ijic.org/ 

17  Bengt Ahgren Evaluating integrated health care: a model for measurement International Journal 
of Integrated Care - Vol. 5, 31 August 2005 - ISSN 1568-4156 - http://www.ijic.org/ 

http://www.ijic.org/
http://www.ijic.org/
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they communicate on an informal basis, with low level of cooperation and 
collaboration. 

 Medium ("M" in Table 49 below): Some formal agreements / rules are in place. 
However, interactions occur in routine practice more spontaneously and informally 
(more than for low interaction) rather than in a planned way. Services are aware of 
other programmes / services and frequently share information; they communicate on 
a formal basis, with medium level of cooperation and collaboration. 

 High ("H" in Table 49 below): Many formal agreements & guidelines in place. Clear 
workflow between actors defined; ICT solutions for sharing data / information are 
positively integrated and are part of the work routine. Services are fully aware of 
other programmes / services, and routinely share relevant information; they 
communicate on a formal basis, with high level of cooperation and collaboration. 

 Unchanged ("U" in Table 49 below): This only applies when the level remained 
unchanged, irrespective of the starting point level (e.g. because of lack of time, no 
strategy, commitment ad hoc, good starting value, etc.). 

 Added value ("a" in Table 49 below): This only applies when an improvement vs 
baseline is perceived without solid proofs (e.g. without new formal protocols in 
place).  A short description can be added. 

 N/A  Not applicable in the local context (for any reason). 

Step 2: The matrix from Step 1 was circulated to the deployment sites. To facilitate the 
completion of the integration index matrix, one-to-one instructions sheets were also 
distributed, then explained during a periodic progress meeting; finally, individual 
teleconferences with the deployment sites were organised. A first draft of the matrix was 
discussed face-to-face between the medical coordinator and each site representative, then 
updated- and re-evaluated at local level, and finally approved. 

At the end of the process, the completed matrix appeared as shown in the example below. 

Table 49: Integration index matrix example: scores indicating the level of integration 

 

The different responses were then counted in a summary table, which could then be 
converted into a graphical presentation of the changes, see Figure 3 below. 

start final start final start final start final start final start final

Hlth S M H M H L u L u H a M a

Soc S M a M H L u L u H a M H

Third L u L u no u no u M u M u

Other L u L u no u no u M u M u

Pers H a H a M u M u

Fam M a M a M u M u

Health S. Social S. Third S. Other pr. PERSON FAMILY
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Figure 3: Integration index matrix example: Summary results and related graph 

7.5.3 Results: Integration Index Matrix, summary 

Despite the limitations of the method, it seems that this integration index matrix was 
useful, since: 

 It increased the awareness on the issue of describing the degree of integration 
between many care actors, increasing the sensitivity to the possibility to measure 
changes in the extent of integration over time. 

 It opened the road to set up a tool with quantitative not only qualitative graduations. 

 It provided evidence that diffuse improvements were achieved, as judged by self-
assessment. 

 The criteria of ranking scores might be utilised in future work in other sites 
(exportable tools to improve integration in field care practices). 

Table 50 shows, as evaluated by self-assessment in the nine sites, the sum of baseline and 
final scores of integration level.  

Table 50: Integration Index Matrix: summary of the nine sites 

Total 9 sites Start (N) Final (N) 

None 10 1 

Low 61 8 

Medium 64 55 

High 20 54 

Unchanged 2 2 

Added value 

 

37 

The self-assessment shows an improvement in all sites. "None" and "Low" scores almost 
disappeared (from 10 to 1, and 61 to 8 cases respectively); high scores are almost three 
times greater than at the start (from 20 to 54 cases). 

When transferred to numerical scores, the median overall value of (self-assessed) 
integration increased from start to the end of intervention period by +86% (range 44% - 
100%). 

The figure below is the graphic representation of the values in Table 50. Note the decrease 
in low scores and the related increase in high scores. 

n % n %

none 4 13 4 13

low 8 25 8 25

medium 16 50 12 38

high 4 13 8 25

added* 8 25

*added value to 4 starting "high" level

n. tot. scores improved=12/32 (38%)  

start final

0 

5 

10 

15 

20 

none low medium high added* 

Start 

Mid 



D8.4 Deployment outcomes 

 
 

Public Page 110 of 184 v1.0, 18th October 2016 

 

Figure 4: Integration Index Matrix: Histogram summarising results of the nine sites 

7.5.4 Results: Integration Index Matrix, by site 

Overall final results and details of the integration index matrix are shown below. Brief 
comments are included to highlight results and/or provide interpretation of particular 
results.  It is important to reiterate that inter-sites comparisons are not valid due to the 
subjective self-assessment nature of scoring and other factors (see above). 

7.5.4.1 Aragon 

Table 51: Aragon Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

Aragon start final start final start final start final start final start final 

Health Service H added none H none H N/A N/A L M L M 

Social Service none H none U none L N/A N/A L added L added 

Third sector none H L U L H N/A N/A L M L M 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person L M L added L added N/A N/A 

    Family L M L M L M N/A N/A 

    

 

Figure 5: Aragon: Changes in integration scores 

This shows a clear trend from low to high scores. Moreover, some new levels of integration 
were reached, from none to high: a significant improvement. Note that there are no 
independent other care providers (N/A = not applicable), thus the care provided is based 

0 

20 

40 

60 

80 

none low medium high full added 

Total Scores in 9 Sites 

start final 

0 

5 

10 

15 

none low medium high added 

Aragon - Changes in integration scores 

start final 
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only on public Institutions that act in close collaboration (integration) with social services 
and third sector. 

7.5.4.2 Attica 

Table 52: Attica Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

Attica start final start final start final start final start final start final 

Health Service L M L U N/A N/A N/A N/A L M N/A N/A 

Social Service L M L U N/A N/A N/A N/A L U N/A N/A 

Third sector N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person M H M U N/A N/A N/A N/A 

    Family N/A N/A N/A N/A N/A N/A N/A N/A 

    

 

Figure 6: Attica: Changes in integration scores 

In Attica, care work was centred on two sectors only: health care and social care. 
Integration scores improved in half of the cases. 

7.5.4.3 S Karelia 

Table 53: S Karelia Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

S Karelia start final start final start final start final start final start final 

Health Service F F M H L added N/A N/A M U L M 

Social Service M H F F L added N/A N/A M U L M 

Third sector L added L added N/A N/A N/A N/A L added N/A N/A 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person M H M H L added N/A N/A 

    Family L M L M N/A N/A N/A N/A 
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3 
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5 
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7 
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Figure 7: S Karelia: Changes in integration scores 

For S Karelia, scores for 12/18 cases (67%) improved. Note the efforts made to open a new 
route for integration with the third sector, with a final result evaluated as an “added 
value”. 

7.5.4.4 FVG 

Table 54: Attica Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

FVG start final start final start final start final start final start final 

Health Service M H M U L M L H H U H U 

Social Service M H L M L M L H H U H U 

Third sector M U M U L U N/A N/A N/A N/A N/A N/A 

Other providers L H L U N/A N/A N/A N/A L H L H 

Person M H M H N/A N/A L H 

    Family M H M H N/A N/A L M 

    

 

Figure 8: FVG: Changes in integration scores 
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Scores for 65% of cases improved (16/25), with a clear move from low to high levels of 
integration from start to the end. 

7.5.4.5 Kraljevo 

Table 55: Kraljevo Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

Kraljevo start final start final start final start final start final start final 

Health Service M H M H N/A N/A H U M H L H 

Social Service M H M added N/A N/A M U H added H added 

Third sector N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Other providers H added M added N/A N/A H U No H No H 

Person M H H added N/A N/A No M 

    Family L H L H N/A N/A No M 

    

 

Figure 9: Kraljevo: Changes in integration scores 

For Kraljevo, the index of success was very high: 86% improved (18/21 scores). At this site, 
a new cooperation agreement was signed at the start between the Municipality and Health 
Agency, with the responsibility for health and social care delivery.  As in Aragon, no 
independent providers exist. 

7.5.4.6 RSD 

Table 56: RSD Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

RSD start final start final start final start final start final start final 

Health Service H added H added N/A N/A N/A N/A M added N/A N/A 

Social Service H added M added N/A N/A N/A N/A M added N/A N/A 

Third sector N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person M added M added N/A N/A N/A N/A 

    Family N/A N/A N/A N/A N/A N/A N/A N/A 
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Figure 10: RSD: Changes in integration scores 

In RSD, only health and social sectors were engaged. As a rule, the family is not involved in 
care actions. At start, the level of the integration was assessed as already good, so there 
were limited possibilities to further improve; this explains the many “added values”. 

7.5.4.7 Scotland 

Table 57: Scotland Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

Scotland start final start final start final start final start final start final 

Health Service M U M U M H L M M H L M 

Social Service M U H U M H H U M H M U 

Third sector L M H U M U L U M H L M 

Other providers M U H U L M M U M U M U 

Person M U M H M H L M 

    Family M U M H M U M U 

    

 

Figure 11: Scotland: Changes in integration scores 
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A good success was recorded in the improvement of the scores related to care recipients 
and family, who had the feeling to be more protected thanks to new integrated care. 

7.5.4.8 Tallinn 

Table 58: Tallinn Integration index matrix 

 

Health 
Services 

Social 
Services 

Third 
Sector 

Other 
providers Person Family 

Tallinn start final start final start final start final start final start final 

Health Service M H L M N/A N/A N/A N/A M added L M 

Social Service L M M added N/A N/A N/A N/A M added L added 

Third sector N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person M added M added N/A N/A N/A N/A 

    Family L M M added N/A N/A N/A N/A 

    

 

Figure 12: Tallinn: Changes in integration scores 

In 8/12 cases (67%), scores improved. “Low” scores disappeared. The self assessment 
assessed “added value” when starting level of integration was already good (medium).  

7.5.4.9 Noord Brabant 

Table 59: Noord Brabant Integration index matrix 

 

Health 

Services 

Social 

Services 

Third 

Sector 

Other 

providers Person Family 

Noord Brabant start final start final start final start final start final start final 

Health Service H A M added N/A N/A N/A N/A M H L M 

Social Service L A M added N/A N/A N/A N/A H added M added 

Third sector N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Other providers N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Person M H M added N/A N/A N/A N/A 

    Family L M L M N/A N/A N/A N/A 
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Figure 13: Noord Brabant: Changes in integration scores 

Independent and third sector providers do not figure in the care network in Noord Brabant. 
However, person and family increased their level of participation in integrated care. 
Overall, scores for all cases showed an improvement. 

7.6 General findings observed in sites 

Besides the results obtained in the nine sites with the use of guided tools described above, 
other relevant findings were observed. 

7.6.1 Common organisational findings 

This section reports findings that relate to all nine deployment sites, summarising the 
common themes that were observed. 

Need for integrated care 

A first fundamental positive outcome is that all sites reached a high awareness of the 
requirements for advanced integrated care. This was acquired based on practice, not just 
on theoretical assumptions; now each site holds a realistic view on what is integrated care 
and how this might develop in the future, respecting the characteristics (possibilities, 
resources, feasibility) of the local context. 

All sites are clear that it is necessary to motivate the full engagement of the many 
different care practitioners belonging to different fields, sectors and institutions, and with 
different cultures and backgrounds. The commitment is clear: to act in a new joint way 
with the primary purpose to meet the complex needs of a frail person (care recipient) and 
her/his family and/or care giver(s), and as a secondary goal to act in the interest of the 
organisations. This apparently obvious statement is valuable because it represents direct 
experience acquired in the field. In this way, it might be correctly introduced into the 
organisation, and it is expected that it can grow with further practice. In all sites, it was 
demonstrated that integration exists when joint multi-dimensional, multi-professional 
needs assessments are performed for the increasing number of frail persons.  

Common pathways 

Regardless of the different local contexts, the integrated care pathways all had a number 
of common elements. The typical pathway / process was composed of the following steps 
/ phases: 
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1. Reception / referral of the care recipient at the entry point. 

2. Assessment of the care recipient and their personal context by a multi-professional 
team. 

3. Enrolment of the care recipient into the care programme. 

4. Definition of the personalised care plan and care objectives by multidisciplinary 
team. 

5. Identification of a case manager (usually a nurse) to look after the implementation 
of the care programme, organise the teaching of ICT devices, take care of 
coordinating interventions of several care actors through the planned follow up 
period. 

6. On-site provision of joint health and social care and informal care; integrated 
interventions were provided to the care recipient in a continuous coordinated 
cooperative way by the care network. Remote provision of integrated care was also 
delivered, accordingly to local plans. 

7. Periodical revision of the care plan: this implied a continuous re-evaluation of 
obtained results and re-adjustment of care plan and objectives. 

8. Final evaluation of outcomes and review of the care process: it was performed 
before the exit (end) of the care programme.  

Conclusion 

All these elements are now assets of all local care organisations, and are cornerstones of 
the services. They are pillars of integration that generate good (better) integrated care 
practices. These concepts and methods are now diffused in routine practice in all sites. 

All sites unanimously report that the benefits for this type of coordinated care positively 
impact on care recipients, care givers and the organisation, adding value to the 
interventions of each professional (care actor) involved in the care pathway. 

In all sites it has been shown that the active role and participation of the care recipient 
and family-entourage is a priority; the aim to improve empowerment and self-care 
capacity is at the top of the ranking of the care process, as well as the capacity to build up 
a formal and informal care network. 

7.6.2 Findings on ICT support to improve integrated care 

One specific task in SmartCare was to verify if / how the introduction of ICT might improve 
and facilitate integration between care recipients and care practitioners providing formal 
or informal care.  

Bearing in mind the caveat that integration / integrated care, as well as SmartCare, is 
more about persons than technologies, the ICT facilities employed in SmartCare have been 
demonstrated to support integration, to facilitate integrating processes, and to improve 
the final quality of integrated care.  

ICT facilities comprise a system in which various facilities were made available: 

 Better access to and exchange of information and data of care relevance. 

 More rapid / real time communication within the care network and between care 
actors. 

 Remote monitoring of vital and environmental parameters. 
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 Telematics solutions aimed to support prolonged home stay (as long as possible) in 
safety, comfort, dignity of life. 

General ex-post consensus exists on the value and related obligatory presence of an 
electronic personal care record to introduce / produce a significant change in the delivery 
of integrated care services. In each site, such a tool, whether newly implemented or a 
further improvement to a pre-existing one, was used successfully, and is considered an 
important instrument to drive the change to improve service quality. 

This new personal electronic record resided everywhere in eService platforms, able to 
manage many other facilities, employed in various ways by the sites: emails, telecare / 
telehealth, video contacts, signals from sensors, medications schedule, emergency calls, 
coaching / learning sessions for end-users. 

It was a common experience that the main care professionals were nurses, GPs, and social 
workers. These have been unanimous in declaring that this electronic record is really 
useful to share information and update care plans in real time; it is the best source for 
rapid and efficient communication; its reliability and affordability were positively judged. 
For these reasons, all these professionals agree on the need to maintain this opportunity. 

Social workers are particularly interested in maintaining this use, and appreciate the 
unique opportunity to share information. Informal carers agree on this advantage as well. 
One controversial issue is on the possibility to allow open and full access to all contents of 
the record, also to the care recipient and relatives. Although national legislations are 
different, prospectively all partners converged on the fact that this goal is reasonable and 
feasible once data protection issues (privacy assurance) are solved. Thus, barriers should 
be removed in the belief that the only owner of the data in the electronic record is the 
care recipient, who has the right to decide on access. 

Sites reported information about changes in internal and external communication. Many 
sites mentioned that external communication has improved due to the provision of ICT 
supported integrated care, and thus integration between systems and sectors led to many 
benefits. 

Finally, some valuable quotes from the sites: 

 “Integrated care record speeds communication, feedback and decisions. Family 
members can participate in the integrated flow of communication.” 

 “More intelligent care, and more co-operation and integrated care, is visible. New 
ways to take care and support are available.” 

 “Carers support video team; consultation is available via video connection.” 

 “Shared information of clinical relevance improves joint and pro-active care (GPs and 
specialists, GPs and nurses, GPs and social workers, etc.).” 

 “Telemonitoring tools allow better monitoring of patients at home.” 

 “Third sector becomes part of the provision of ICT-supported care, having access to 
the platform.” 

 “Social workers appreciate the possibility to monitor environmental home conditions 
in risk situations.” 

 “There is easier communication between care practitioners and with the clients.” 

 “Care recipient can text the GP, to ask for advice, receive feedback, adjustment of 
therapy.” 
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 “ICT supported integrated care helps to personalise the care much more compared to 
usual care.” 

7.6.3 Other evidence gathered from the different sites  

Other valuable findings of successes were recorded in many of the nine sites during the 
Project.  

Briefly, these relate to: 

 Excellent examples of horizontal integration were collected between social and 
health sectors. 

 Social staff were closer to health staff. 

 Minimum data set of social and health basic information fully agreed and shared; as 
well, data for joint assessment was defined. 

 Duplication of work by professionals was avoided. 

 Social issues and support actions are better known to GPs, who interact to a greater 
degree with social workers. 

 Training and transfer of health competences to the social sector occurred. 

 Social workers feel more secure (more chances to solve problematic situations). 

 Care recipient autonomy and social ability increased thanks to augmented contacts 
by means of ICT facilities, as well as reduced risk of isolation and exclusion. 

 Use of the web platform was associated with: 

o higher collaboration and coordination of care agents without the necessity for 
physical meetings and paper archives; 

o integrations of lab results and other hospital services; 

o use of video connection to get virtual visits, saving professional travelling time, 
that have a high degree of end-user satisfaction; 

o telemonitoring: wide experience of feasibility and reliability; remote control 
monitoring of care recipient health status; set up of call centre; 

o personalised alarm threshold of vital parameters; it allows for tailor made care 
and more efficient planning of home visits; 

o titration and surveillance of drug use / assumption / compliance (drug schedule); 

o apps to support rehabilitation programmes and exercises to promote recovery; 

o shared digital diary to record falls / near misses; 

o access to the portal for family members who remotely can have a better 
overview of the health and social conditions of their relative; 

o electronic assessment tools where the assessor is supported to achieve accuracy 
and consistency and collaborate with the person being assessed. 

 Higher quality of protocols for service provision was reported. 

 Better quality of follow-up at community level of target patients suffering from 
specific diseases (diabetes, heart failure) was perceived by end users. 

 Increased awareness and sensitivity to act in integrated pathways with the scope of 
rehabilitation of care recipients to increase independent living at home, was 
obtained. 
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 Stimulus for public institutions to sign agreements to overcome barriers / silos 
occurred; this “integration at institutional level” was demonstrated to be a 
requirement for scaling up integration at organisational and professional level. 

 Acceptance of greater responsibilities by informal care givers was seen, since they 
acquire better opportunities to be involved in the care of care recipient, thanks to 
access to the electronic health record, and use of telemonitoring devices that 
automatically transmit measurements to the personal record and call centre. 

 More effective monitoring and handling of alarms was associated with many positive 
results. 

 Shift from profession led to person led-self managed care was successfully trialled. 

 It has been noted that the empowerment of care recipients was highly favoured. 

7.7 Summary 

For the SmartCare Project, improving horizontal integration was the major concern, 
particularly between health and social care sectors, but in some cases there was also 
greater vertical integration, e.g. between primary and secondary care at discharge from 
hospital. Short-term integrated care pathway (generally on average six weeks) and long-
term care pathway (longer follow-up period), as needed by the care recipient, were 
planned. 

The nine deployment sites were engaged in a double commitment to improve integrated 
care (IC): first, to achieve better interactions, cooperation and collaboration between all 
care actors involved in care delivery, at professional, managerial and institutional level. 
Then, to use new informatics tools and technological devices to facilitate information 
exchange, faster communication, better quality of home care services. 

The organisational impact of the project actions was influenced by the very different 
characteristics of each site: size and type of population; local cultures; traditions and 
habits of both care recipients and staff; amount and use of resources; starting usual care 
and/or different baseline level of integration between care actors (from none to already 
significant). 

Each site now has more solid information on what is integrated care, and how this might 
develop in an optimal way into routine work, respecting the characteristics of the local 
context. The correct sequence of IC processes was applied, from acceptance / reception 
of the citizens to the personalised care plan, then to on-site and remote provision of care, 
continuous review and revision of the care plan, with a final evaluation of the status. This 
is now an asset of each site. This represents the pre-condition for acquiring major benefits 
from the use of ICT in supporting and facilitating such integrated care practices. 

In all sites, new use of ICT was associated with:  

 Better access to and exchange of information and data of care relevance. 

 More rapid / real time communication within the care network and between care 
actors. 

 Remote control of vital and environmental parameters. 

 Telematics solutions aimed to allow prolonged home stays (as long as possible) in 
safety, comfort, dignity of life.  
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The self-assessment to complete the integration index matrix showed that in all sites 
scores improved. “None” and “Low” scores almost disappeared (from 71 to 9 cases); high 
scores are almost three times than at start (from 20 to 54 cases).  

In addition, sites report valuable results related to: excellent examples of horizontal 
integration (joint social and health sectors-professionals); and vertical integration (GPs 
with specialists). Social staff are closer to health staff; social issues and support actions 
are better known to GPs, who interact to a greater degree with social workers, avoiding 
duplication of work. Social workers feel more secure (more chances to solve problematic 
situations). Definition of a minimum data set of social and health basic information is fully 
agreed and shared for joint assessment. Training and transfer of health competences to 
the social sector was obtained. As a positive consequence, as expected, there is an 
increased care recipient autonomy and social ability thanks to augmented contacts by 
means of ICT facilities, as well as reduced risk of isolation and exclusion. 

The use of the web platform enabled:  

 ubiquitous use of the personal electronic record;  

 higher collaboration and coordination of care agents without the need for physical 
meetings and paper archives;  

 use of video connection for virtual visits, saving professionals' travelling time; 

 titration and surveillance of drug use / assumption / compliance (drug list); 

 higher responsibilities by informal care givers, since they acquire better 
opportunities to be involved in the care of care recipient thanks to access to the 
electronic health record; 

 use of telemonitoring devices that automatically transmit measurements to the 
personal record and call centre; 

 shift from profession led to person led-self managed care. 

Final considerations:  

 Many progresses and advances were observed in all sites, rewarding major efforts in 
achieving challenging goals. The matters of integration and integrated care received 
a lot of clarifications to be applied in-field practices. A good mix of attention to 
improve human touch and greater use of high tech was obtained. 

 On the whole, benefits for care recipients, care practitioners and organisations were 
produced that might be transferred to lesson learned and possible recommendations. 

 Coordinated and continuous personalised care seems to be the optimal answer to the 
high demands of frail persons. These are basic aspects (requirements) for real 
integrated care that aims to meet complex needs. 

 Despite not being “scientifically proven” (probably impossible to do), all sites agree 
that high quality care services must be based on (more and more) integrated care; 
they are convinced of its real effectiveness, facilitated by ICT support. When this is 
achieved, higher efficiency and equity are associated as well. In this framework, ICT 
enabled integration and home integrated care represent the true interests of citizens 
and organisations. 

 It has been demonstrated that integration is a continuous process in which 
cooperative, multi-professional coordinated care actions are delivered in a 
comprehensive person-centred approach (vision). 
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 Consistently, all sites unanimously report that this type of coordinated care 
positively impacts on care recipients, care givers and the organisation, adding value 
to the interventions of each professional (care actor) involved in the care pathway. 

 In all sites, the active role and participation of the care recipient and family-
entourage has been shown to be a priority; the aim to improve empowerment and 
self-care capacity is at the top of the list for the care process, as well as the 
capacity to build up a formal and informal care network. 

7.8 Key lessons learned 

Briefly, seven main lessons drawn from the many direct experiences are listed: 

1. Full consensus and precise awareness exists in the nine sites that integration 
and integrated care stem from the necessity to meet the complex needs of frail 
persons with higher quality of care services and better care effectiveness. 

2. Integrated care occurs only when all care actors act together in a coordinated 
care network with the agreed primary objective to involve and empower the 
care recipient. 

3. Monitoring changes in the level of interactions between all care actors is an 
excellent opportunity to improve integrated care and related outcomes. 

4. The shared electronic personal record is considered essential, and a priority 
when ICT facilities are adopted in new home care practices. 

5. ICT supported integrated care requires the firm commitment of top 
administration, change management strategies, high motivation of staff, and 
the real involvement of cared-for people. 

6. Teaching and coaching all ICT end-users require more time than expected; 
appropriate resources have to be allocated. 

7. Deployment of ICT facilities provides a good return on investment when 
integration and integrated care have been well introduced and practised. 
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8 Domain 7: Socio-cultural, ethical & legal aspects 

8.1 Overview 

The domain includes topics that identify the ethical, legal and socio-cultural aspects of the 
project SmartCare. The information has been collected and reported by key project 
members for each deployment site, e.g. clinical leads, project managers, service 
managers. They in turn have collected the information within their local project and 
specialist teams. 

The issues are categorised as follows: 

1. Ethical issues: 

o Overall questions: Does the application challenge religious, cultural or moral 
beliefs? 

o Potential ethical problems, e.g. giving responsibility to the care recipients. 

o Autonomy: Is the care recipient’s autonomy challenged or increased? 

o Justice. 

o Beneficence / non maleficence. 

2.  Legal issues: 

o Clinical accreditation. 

o Information governance. 

o Professional liability. 

o Care recipient control. 

3. Social issues: 

o Changes in the care recipient’s role in major life areas (e.g. social life, working 
life). 

o Care recipients’ relatives and others’ understanding of the technology. 

o Societal, political context and changes. Will the service influence the general 
model for the delivery of healthcare service if deployed? 

o Changes in responsibility. Are the care recipients and/or relatives capable of 
handling their responsibility?  

o Gender issues. Has the service any consequences on the position of gender? 

8.2 Ethics and Data Protection Framework 

SmartCare entailed two issues that were sensitive from an ethical and legal perspective, 
and therefore crucial for the project. Firstly, including older European citizens in a new 
form of service delivery demanded the use of ethical standards to be sustained throughout 
the project. Secondly, intensive integration of services and hence sharing of healthcare 
and social care related data of older European citizens had to comply with local, national 
and European regulations regarding e.g. privacy. To safeguard these two crucial issues, a 
Framework was drawn up to cover both domains, covering issues such as consent forms, 
and submissions to the representative ethics committee at each site etc. This document, 
D10.2 Ethics and Data Protection Framework, provided fundamental guidance on these two 
crucial issues, and served throughout the duration of the SmartCare Project. 
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8.3 Ethical Issues 

8.3.1 Ethical scrutiny 

The fundamental question about ethical issues is whether the work of the deployment sites 
has been subject to ethical scrutiny at any point. 

Six sites have made a submission to their local ethics committee and received approval. In 
the case of NHS 24 (Scotland), it was not necessary to get approval from the ethics 
committee. In case of RSD (Denmark), the project did not have to be registered at the 
Research Ethics Committee since the project did not fall within the Committee’s area 
according to the committee legislation. Kraljevo (Serbia) do not mention any submission to 
ethical committees. 

In addition, the deployment sites, except Tallinn (Estonia), do not report any modification 
of the protocol after request from the ethics committees. 

Tallinn (Estonia), made amendments to the questionnaires and replaced FS-36 
questionnaire with WHO-Bref questionnaire. They also improved and shortened the 
informed consent form. 

Tallinn (Estonia) made a second amendment to the protocol after request of the hospital 
research commission. They added an additional copy of consent form for the participants 
and added the participants to the application. 

Finally, Noord Brabant (Netherlands) reports two amendments of the protocol, which do 
not appear to be requested by the Medical Ethical Committee. The amendments were 
about the starting date of RCT, the set of questionnaires, the inclusion and exclusion 
criteria, the number of supervised training sessions, the functionality of web application, 
the information for participants and the physical activity assessment. 

Therefore, we conclude that almost all the protocols were submitted and approved by the 
ethics committees, while there is no evidence about rejection of the protocols. This fact 
demonstrates that the protocols and generally the local projects comprised terms and 
conditions which ensured the application of the principles of bioethics. 

8.3.2 Principles of bioethics 

Further, the evaluation of the ethical aspects of the SmartCare project is based on the 
four core principles of bioethics (Beauchamp and Childress - 2008): autonomy, equity - 
justice, beneficence and non-maleficence. 

Relevant social issues in each deployment site have been reported and explained. 

8.3.2.1 The principle of autonomy 

The principle of autonomy relates primarily to the ability of the patient to decide their 
participation or not in a medical research or a healthcare programme. The autonomy must 
relate to both thought / intention and final act. An important condition of a valid 
consensus is the previous informing of the potential participant. The informing should be 
full, clear and appropriate for each patient. 

We should of course point out that in case of SmartCare project, and particularly in the 
case of the deployment sites, where ICT equipment was used by the patients, the 
informing is not limited to the information required for any medical practice or any clinical 
trial, but involves additional information, the lack of which may render invalid the consent 
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of the patient. In particular, participants should be also informed how to use the devices, 
as well as of the obligations that they be under due to their participation (e.g. regular 
measurements, communications with medical and other staff etc.) and the potential risks 
of their participation. 

According to the Final Outcomes (D8.4.) of the deployment sites, almost all sites were very 
careful to give detailed information to participants about the project, both written and 
oral, and also the opportunity to express their queries or doubts throughout the duration 
of the project. Indeed, two of them, Attica (Greece) and FVG-ASS1 (Italy), cite the content 
of the information that was given. All pilot sites provided the care recipients with training, 
user guides and manuals about the use of the devices, computer and internet. Additional 
help and guidance was also provided during the service. 

In the case of use of ICT equipment by the patients, the content and the way of the 
informing should be decided individually for each patient so that everyone is sufficiently 
informed in relation to the advantages and disadvantages of the technology to be used. 

In most pilots, there is no indication (in the Final Outcomes D8.4 Domain 7) if the 
informing included all necessary information or ultimately if all this information was 
understood by the participants, particularly the elderly or those who suffered from mental 
or other diseases which affect the ability to comprehend. Kraljevo (Serbia) do not give any 
information about the procedure laid down for the informing of the patients. All the other 
deployment sites, in addition to written information, included the oral informing of 
participants in the procedure, so it becomes almost sure that the participants were 
sufficiently informed regarding the procedure and their obligations / rights and that all 
their queries were answered properly. 

Only three sites report some different situations: South Karelia (Finland), which excluded 
patients who were not in a position to understand and sign the consent form; Noord 
Brabant (Netherlands), which excluded patients with intellectual impairment; and FVG-
ASS1 (Italy), which also excluded patients with dementia or mild to severe cognitive 
impairment as per MMSE<24, mental illness e.g. major depression, legal incapacity. Aragon 
(Spain) reports that in cases of cognitive disability (e.g. Alzheimer patients), their relatives 
/ tutors took part in the information meetings and signed the consent form. The other 
sites did not report on participants with legal or mental incapacity. 

The most questionable point of informing is that which concerns the risks that may arise 
from the participation, because each person reacts differently to the use of technology. 
Especially when the use of technology relates to healthcare, it is very likely that the 
patients are affected psychologically or they develop "interpersonal' relations with the 
equipment, positive or negative. Tele monitoring / teleconference / teleconsulting give to 
patients the opportunity to enjoy care, information and education whenever they need. So 
these methods contribute to the independence of the patients, the achievement of self-
management of the disease, and the strengthening of self-reliance and autonomy. In such 
cases, the termination of the project may cause depression and anxiety to the care 
recipients. However, there is a totally different point of view according to which the use 
of the technology that "orders" the patient to follow specific instructions (diet and exercise 
etc.) or to take measurements (e.g. pressure or blood glucose), may cause the humiliation 
of patient. There is no evidence about such information to be given to the care recipients 
who would use ICT equipment. 

The principle of autonomy also imposes the right of the participants to withdraw their 
consent at any time without any adverse consequences and without justification. Most 
sites explicitly reported that patients had the right to exit the programme anytime. Aragon 
(Spain) reports that the care recipients could revoke consent, formally or orally, and that 
the revocation would be accepted immediately. Attica (Greece) reports that the care 
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recipients could withdraw their consent without any justification. South Karelia (Finland), 
Kraljevo (Serbia) and Noord Brabant (Netherlands) give no evidence about this specific 
right of the participants. 

Finally, the enhancement of autonomy of the patients was a key aim of the SmartCare 
project, since the services were designed to increase confidence, self-management 
capacity of illness and hence independence. Although any data collected about the 
enhancement of the autonomy of the patients were included in the group of social issues, 
only NHS 24 (Scotland) reports that after the programme the capacity for self-management 
of diseases was increased. Three deployment sites, Noord Brabant-(Netherlands), Tallinn-
(Estonia) and FVG-ASS1 (Italy), reported that during the programme the patients began to 
deal more with their illness, while only one site, RSD (Denmark), reports that it did not 
find any changes with regard to the empowerment of patients in relation to the 
management of their disease. 

This issue is analysed in Domain 4 Care Recipients Perspectives. 

As a conclusion, we acknowledge that the sites tried to give the necessary information 
(written and oral) to patients, who had the right to ask questions during the programme 
and to exit the programme whenever they wanted. However, there is not enough evidence 
about the way the sites were prepared to deal with legal or mental incapacity of potential 
care recipients (although for some sites this was an exclusion criteria), or how the sites 
informed the patients about the psychological impact of using ICT devices and the 
termination of their use. 

8.3.2.2 The principle of equity – justice 

The principle of equity – justice requires that healthcare must be fairly distributed and 
scarce resources allocated and competing needs, rights and obligations be fairly 
considered. Risks, burdens and benefits of new or experimental treatments must be 
distributed equally among all groups, regardless of sex, race, economic situation, 
residence, etc. 

As far as the SmartCare project is concerned, justice relates mainly to issues of fairness 
with regard to equal access to the services provided. 

First, the sites did not follow the same enrolment strategy (the recruitment of the patients 
took place either in hospitals, medical and social centres, or after being signalled by GPs, 
nurses, relatives and residents). 

Two sites offered all care recipients the opportunity to use the services, RSD (Denmark) 
and FVG-ASS1 (Italy). After the patients received the necessary information, they were 
randomly included in either the control group or the intervention group. 

Nevertheless, the open invitation to participate in the programme did not ensure the 
application of the principle of equality - justice, as participation also depended on other 
factors, namely familiarisation with the technology and also the economic ability of 
patients to meet the needs of the project concerned (e.g. internet connection, possession 
of personal computer or mobile phone etc.). 

Some deployment sites, RSD (Denmark), Noord Brabant (Netherlands) and FVG-ASS1 (Italy), 
report some additional requirements, such as possession of personal computer and internet 
connection. RSD (Denmark) excluded patients without access to computer and internet 
connection, Aragon (Spain) required the possession of personal computer with internet 
connection, FVG-ASS1 (Italy) excluded patients when there was lack / inadequacy of 
technical, communication support for ICT platform use, NHS24 (Scotland) required the 
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possession of personal computer or tablet, and Noord Brabant (Netherlands) excluded 
patients without personal computer and internet connection. 

On the other hand, there were some efforts of the sites to assure the participation of 
patients without electronic devices or internet connection. 

South Karelia (Finland) mentions that patients did not have the experience to use 
computers, so they offered them touch screen computers with a very simple and friendly 
interface, tablets and wristbands with SIM, panic button and clock. Attica (Greece) offered 
tablets and the necessary devices. Kraljevo (Serbia) offered portable measuring devices 
and smartphones. Tallinn (Estonia) offered internet connection, tablets and devices, 
although they report that the service was set up in a way that the care recipient did not 
have to use the tablet if they felt uncomfortable with it, because tablets were unfamiliar 
to most of the care recipients. FVG-ASS1-Italy offered internet connection and the 
necessary devices. 

NHS-24 (Scotland) reports that access to internet and access to a device is an aim within 
local partnerships digital inclusion strategies, and recognises access to online services as 
an important factor for the health and well-being of citizens. As a result, they mention 
that the situation is improving at a steady rate, and there are increasing geographical 
areas and housing initiatives that provide free access to the internet. 

RSD (Denmark) reports that approximately 85 % of Danes have access to the internet from 
home, and most of the patients have computer and internet connection. 

All patients’ participation depended on the ability of the patients to use the necessary 
equipment. Especially in Attica (Greece), patients’ participation depended on the ability 
of either the patients or their carers to use the equipment. 

All sites provided care recipients with training, user guides and manuals about the use of 
the devices, computer and internet, and additional help and guidance was provided during 
the service. 

Of course, the same issue applies to elderly people who did not have the opportunity to 
participate because they did not understand the functioning of the technology, or to those 
who suffered from intellectual impairment. Although the main argument for the exclusion 
of these groups from clinical trials and researches is the safety and protection of them, 
and the need to answer questionnaires, we end up excluding these groups from the 
benefits of progress in medical science. Hence we do not give them the opportunity to 
improve their health and quality of life. In particular, the patients who were excluded 
from SmartCare for this reason lost the opportunity to enjoy integrated healthcare. 

Issues of inequality between genders are not recorded by deployment sites. 

Finally, the SmartCare project should be ethically evaluated from a family justice 
perspective too. It is obvious that in most local sites the care recipients had to use ICT 
equipment, and some of them had to ask their carers, family and relatives to help them 
with this. So the question is: did the care givers experience depression and burden because 
of the amount and the intensity of the required care for the benefit of care recipients? 

According to the evidence we have about the consequences of the project to relatives 
(social issues) and the information we have from the small number of interviews, we may 
conclude that there was an ethical distribution of benefits and burdens within families. 

Apart from the family justice, it seems that the sites acknowledged the need to provide 
the services of the project to different groups of people (of all ages- according to the 
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criteria, and all economic and societal situations, with or without familiarisation with 
technology, with or without internet connection, etc.). 

Nevertheless, although we have no details about the number of potential care recipients 
who were excluded because of lack of equipment or technical knowledge, we conclude 
that the principle of equality was not applied regarding all its fields and conditions. 
Although it was an open call for participation in the programme, and some of the 
necessary equipment was offered as part of the project, the economic, social and other 
inequalities did not allow the indiscriminate participation of all interested parties. 

8.3.2.3 The principles of beneficence and non-maleficence 

The principles of beneficence and non-maleficence (assessment of risk and benefit), 
involve the obligation to prevent and remove harms and to promote the good of a person 
by minimising possible harms and maximising possible benefits. 

Concerning the project, the principles of beneficence and non-maleficence relate to data 
protection, privacy and confidentiality, improvement of quality of healthcare, easier 
access to services, decrease of anxiety by providing patients with a sense of security, 
empowerment of patients, and improvement of overall patient satisfaction about 
healthcare and use of ICT equipment.  

Protection of data, privacy and confidentiality are linked with legal issues, so they will be 
included in the following section. 

The issues of empowerment and the improvement of life are analysed in Domain 4. 
According to the answers of the care recipients (PAM and WHO-Bref questionnaires), 
neither the patients’ activation nor their quality of life changed during the services of 
integrated care provided. 

Concerning the ethical dimension of these, and in relation to the improvement of 
healthcare and the overall satisfaction of the patients, the sites, in order to ensure 
compliance with this principle, insisted on the strict and constant application of the 
protocol of the study (Tallinn, Aragon-) and the bibliography (Tallinn), and on the strict 
responsibility of healthcare professionals to provide the best possible medical care 
(Aragon). Aragon planned the operation of a support office for stakeholders and the 
mandatory compliance with the ethical rules of all the professionals involved. Noord 
Brabant chose to review the literature, and to adequately screen the patients before 
participation. 

It is generally accepted that the benefit and disadvantages must always be assessed in 
relation to each specific patient. For instance, for some the feeling of security, which may 
be a result of the programme, may outweigh the distress that may be caused because of 
being monitored / cared for by third unknown parties, while for others the use of 
technology may be perceived as physically obtrusive. In addition, how intrusive and 
interventionist is the existence of telemedicine equipment or the nurses / social workers 
in the home of the patient is a criterion for whether the specific service harms or benefits. 
The use of technological equipment may cause stress to patients because they are unsure 
about handling them and worried about the correct measuring results. Finally, a 
disconnection from the platform used or the internet may cause anxiety and discomfort to 
the users. 

In every case, the possible advantages and disadvantages should be assessed not only in 
relation to patients, but also to the other residents of the house. 
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We should also not assume that the technology, aiming at helping the patients, is "good" 
for all. Therefore, beyond the measures taken by the sites in the interests of patients, the 
sites should also take into consideration the impact of the programme, not just before 
recruitment, but also during the programme. 

Such detailed information about the impact of technology on the patients and their 
families is not recorded by the sites. The only relevant information is included in the 
interviews with the care recipients. According to them, there were patients who enjoyed 
the use of technology, especially those who could use the equipment to communicate with 
relatives and other patients, and others who were sceptical about the ICT devices and 
stressed about using them. Nevertheless, it is not safe to make conclusions from such a 
small number of interviews. 

Another ethical issue associated with the said principles is whether the participant 
patients were burdened by the non-continuation of the programme after the expiry of the 
project. The question which arises is whether the patient will be able to meet the needs of 
his/her illness in the traditional care and hospitalisation, or he/she will have lost 
completely the ability and willingness to go back to the previous situation. 

There is no evidence on this issue, except from some interviewees who expressed their 
wish for the programme to be continued, so the impact of the termination of the 
programme cannot be evaluated. 

8.3.3 Normative codes 

The deployment sites emphasise the need for the continuous application of legislation and 
professional rules by the concerned professionals. 

Estonia (Tallinn) and Aragon (Spain) explicitly mention the obligation to respect the ethical 
rules for the involved professionals, while RSD (Denmark), Kraljevo (Serbia) and South 
Karelia (Finland) refer to the regulations relating to the operation of the social services 
and health units. 

FVG-ASS1 (Italy) refers to the law about the protection of data, the Italian Constitution 
and the Code of Medical Ethics. 

There is no report about inadequate codes of practice or other relevant issues that had to 
be solved. 

8.3.4 Overall questions 

Finally, according to the Final Outcomes (D8.4 Domain 7) of the deployment sites, there is 
no evidence about cultural, religious or moral beliefs to be challenged by the services 
provided. 

8.4 Legal Issues 

8.4.1 Legislation 

All sites list the national applicable legislation about data protection, research, medical 
protection, healthcare acts, rights of patients, information system; some of them refer to 
European legislation. 

The provided services in every site complied with the referenced legislation. 
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None of the sites referred to any need for changes in order to fit the service to legislative 
requirements. 

8.4.2 Professional accreditation 

Practising professionals provided their services during SmartCare, and there was no need 
for any other accreditation except the usual. 

In more detail: 

South Karelia: Education of the involved staff was quite high. Social care professionals had 
mainly a bachelor’s degree from University of Applied Sciences. Registered nurses also had 
a bachelor’s degree from University of Applied Sciences, while practice nurses had a 
degree from vocational school. In addition, the multidiscipline teams included 
physiotherapists who had a degree from University of Applied Sciences. Moreover, all 
professionals received face-to-face training, and if needed additional training. Technical 
support was provided by in-house companies (Saita Oy and Medi-IT) and system providers. 

Tallinn: Medical and social care staff were actively participating in providing care in their 
everyday work life. All professionals had been through a training session on how to use the 
portal and devices. 

NHS 24: The majority of the staff involved in the project were educated to diploma or 
degree level. This included social workers, occupational therapists, community nurses and 
physiotherapists. Additional education or training for staff was minimal. Interactive 
demonstration and briefings on how the tools worked and the benefits was sufficient. 

RSD: Involved staff were typically nurses and physical therapists in both the healthcare 
and social care sectors. Training of professional users in the SmartCare project was 
conducted as an ongoing process, with half-day courses, user guides and personal support. 
They also needed assistance in changing their working habits, and going from dictating or 
writing on paper to entering the information directly into the system. New tasks therefore 
included being introduced to the new system and collaboration, training in the system and 
information for care recipients and getting adjusted to the new ways of working. No 
specific skills besides general ICT literacy was needed. 

Kraljevo: From Health Centre side, all health professionals were medical physicians, with 
university degree in medical sciences. Centre for Social Work professionals had university 
degree in social care, psychology or defectology (special education). Professionals were 
trained to have skills to answer the majority of first line support questions; the training 
sessions were a mix of traditional workshop training sessions and one-to-one sessions. 

FVG-ASS1: The level of education of involved staff ranged from professional school 
certificates / diplomas to bachelors and masters degrees, together with medical degrees. 
Training was an essential part of change management and retention, so specific training 
sessions were organised in different formats: group sessions, face-to-face training, and 
one-to-one experiential activities. No specific skills were required beyond average 
computer literacy. 

Attica: The involved staff were university graduates. However, focused training was 
conducted with the doctors in each site, who were experienced in diabetes management, 
as well as in telemedicine technology. The training was organised and delivered promptly 
in order to prepare the whole team for SmartCare initiation. 

Aragon: A training programme was performed on the use of the technology, both the 
integrated care platform and the use of the telemonitoring kits. Training on the platform 
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was oriented to care professionals and administrative personnel who handled and managed 
the care plan and agenda. 

Noord Brabant: All care professionals in the hospital using the ICT-solution completed 
training in Motivational Interviewing prior to using the ICT-solution. Training for care 
professionals was performed in an individual setting or in small groups, following training 
material that has been developed. Care professionals were provided with a user manual. 

No problem or other issue about the completion of tasks or data collection were 
mentioned. 

8.4.3 Professional liability 

The existing mechanisms were sufficient for the service, as no site adopted specific 
measurements during the programme, because the professionals involved were no 
different to the ones for the usual care (FVG-ASS1, RSD, Noord Brabant). The other sites 
report nothing about changes adopted. 

As far as this particular issue is concerned, the deployment sites emphasise the need for 
the continuous application of legislation and professional rules by the concerned 
professionals. 

Estonia (Tallinn) and Aragon (Spain) explicitly mention the obligation of respecting the 
ethical rules for the involved professionals, while RSD (Denmark), Kraljevo (Serbia) and 
South Karelia (Finland) refer to the regulations related to the operation of the social 
services and health units. FVG-ASS1 (Italy) refers to the law about the protection of data, 
the Italian Constitution and the Code of Medical Ethics. NHS24 reports that they 
established a new system to address advice on aspects of recovery. 

8.4.4 Device accreditation / certification 

None of the sites refers to any problems with certification of the devices or substitutions 
that had to be made. 

RSD (Denmark) did not use devices (only internet connection), while Tallinn (Estonia) used 
devices that were already on the market, and thus no specific certification procedures had 
to be performed. 

FVG-ASS1 (Italy) asked for medically certified devices, so that they ensure safety (Class IIa 
Medical Device software platform and devices). The system’s hardware and software were 
fully redundant, and were hosted by a data centre with ISO 27001 certification for data 
security and business continuity. 

Aragon (Spain) reports that all biomedical devices used on the project by the carers had to 
fulfil Standard European certifications (414/1996, March 1st), of the compliance of 
healthcare products with the 93/42/CEE directives. When substitution of devices had to be 
performed, all certifications were asked for again. 

NHS24 (Scotland) reports that ICT required was not available “off the shelf”, so they built 
what was required through co-production process. 

8.4.5 Care recipient control 

The issues about care recipients control are linked to ethical issues, so they are analysed 
above (ethical issues). 
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8.4.6 Information governance 

One of the most important legal issues is information governance, which relates to 
collection, transfer, storage, access and processing of personal data. For the SmartCare 
project, interest in the right of privacy of data is increased because of the use of ICT, 
which concerns the ICT equipment and/or the connection / access of databases. 

This particular issue links with ethical issues and some of the critical elements have been 
included in the section on ethical issues (consent and informed consent). 

In most sites, care recipients were requested to sign both informed consent and 
authorisation for handling of personal data. 

8.4.6.1 The security of transfer and storage of data 

RSD (Denmark) ran on the Danish Healthcare Data Network (DHDN) that gave the health 
sector the possibility to offer their services through one secure digital connection; this was 
part of protecting the recipients’ privacy and the data exchange. All pathways and 
workflows were mapped and reviewed to make sure that they were in line with SmartCare 
services. 

Noord Brabant (Netherlands) ensured security with the ICT architecture and the 
penetration test that was carried out by an independent company. 

NHS24 (Scotland) used data sharing agreements, and there were negotiations with local IG 
officers. There is no other information about this issue. 

In Kraljevo (Serbia), the members of the consortium signed a memorandum and were 
committed to run the pilot in line with existing regulations and legislations (data privacy, 
information system, etc.). In particular, Kraljevo refers to the Law on Medical Protection, 
which regulates issues such as transfer, processing, use, exchange, managing and 
maintenance of data. In line with the articles of this law, security measures were 
undertaken for the protection of data and system. 

In Aragon (Spain), all agents participating had to sign a document engaging to ensure the 
confidentiality of data. Moreover, information systems had implemented security methods 
to ensure the privacy of data. As far as anonymity is concerned, all researchers that took 
responsibility for evaluation of the Aragon SmartCare deployment site had access only to 
data totally anonymised. 

In South Karelia (Finland), only researchers knew the real identity of research patients, so 
their anonymity was protected. 

The safe and lawful transfer and storage of personal data, and also the anonymity of the 
data, were ensured for the sites of Attica (Greece) and Tallinn (Estonia) by being 
registered with the relevant Data Protection Agencies. Specifically, the Hellenic Data 
Protection Agency granted permission to run the service, and the study in Tallinn was 
registered in Estonia Data Protection Inspectorate database. 

8.4.6.2 The issue of data access 

NHS24 (Scotland) ensured the access of patients to data by revising the protocol. 

In Kraljevo (Serbia), the public body and organisation managing data were part of a joint 
database that allowed users to have direct access and usage under equal terms. 
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Tallinn (Estonia) ensured the protection of access to SmartCare portal by using the 
national ID-card. 

In FVG-ASS1 (Italy), data collection forms were accessed through the platform by means of 
a personal access password in accordance with personal access privileges for district team 
members, social workers, GP, specialists, system administrators, caregivers, end users, 
etc. 

In Aragon, the document signed by the agents permitted access to data and information 
systems implemented security methods to ensure accessibility. All accesses were recorded, 
including date, user logged and data acceded, according to the regional legislations and 
similar to all information systems in the SALUD IT platform.  Patients had the right to ask 
for this log of accesses at any time, and deny access to certain information or 
professionals. The procedure to execute this right was by asking at the SALUD premises or 
online through the platform of the Digital Electronic Healthcare Record developed by the 
SALUD in compliance with the National Ministry of Health.  This web tool permitted users 
to access their EHR, which includes much more information than that for SmartCare. 
SmartCare agents involved in the provision of services could not access the whole EHR, but 
only a subset of information (the minimum data set) that had been identified as required 
in order to enhance the services in the SmartCare portfolio.  SALUD regulated the access to 
health data by people other than healthcare providers or social providers. This had an 
effect on relatives or other legal tutors. In order for these to be able to access health 
data, it was mandatory that the user had asked for formal “Delegation of Access” on the 
SALUD premises. 

According to the above mentioned, most of the sites were very interested in the 
protection of data, and for that reason they took several measures. However, the final 
outcomes (D8.4 Domain 7) of the projects do not include enough information about the 
procedures that were implemented. 

Except for Aragon (Spain), the other sites do not give specific information about the 
procedure of access to data.  

Finally, we mention that none of the sites refers to the right of care recipients to ask for 
the correction of their data during the project. 

8.4.6.3 The issue of privacy 

South Karelia is the only site that refers to three legal issues that came up and had to be 
addressed.  

The first legal issue was the tracking of GPS device users. This was necessary because the 
aim of the project was to support elderly people and Alzheimer patients to feel safer and 
improve the quality of their lives. By GPS tracking, it was easier to check if the patients 
were at home or if they had left. Moreover, there was a safety area where they were 
allowed to move. So their social environment was wider and social isolation was reduced 
because they did not have to stay at home because of their fear or the anxiety of their 
relatives. 

South Karelia addressed this issue by receiving consent from the patients or their relatives. 
This was a legal and ethical solution for this issue, as, according to the principles of 
beneficence and non-maleficence, the patients had the chance to enjoy their daily walk 
and socialise without any risk for their life and safety. So the benefits were stronger than 
the harms. 
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Another legal issue that came up was the need to have photographs of the care recipients 
so that they could be identified (GPS tracking). These photos were used only for internal 
purposes and each local project group addressed this issue. The use of photographs was 
totally necessary for the tracking, so the fact that they were used exclusively for internal 
purposes met the legal requirements. 

Finally, South Karelia had to deal with the automatic opening of the virtual connections. 
This issue could cause significant concern about the legal and ethical acceptance of the 
procedure, because care recipients could have been monitored without their permission, 
and information about their personal and family life could be collected without being 
necessary for the project. In this way care recipients could feel exposed and anxious, and 
never free and safe to behave and live in the way they want in their own home.  

South Karelia addressed the issue in local project groups. The procedure was agreed 
between the social & healthcare professionals and care recipients (or their relatives). In 
addition, they ensured that the system gave an alarm 15 seconds before the connection 
opened, so care recipients were aware of the fact that they were being monitored. 

Although the time before the opening was too short for care recipients to stop an activity 
that they did not want monitored, and the automatic opening certainly raises concerns, we 
do not assume that the issue addressed was against the law or the principles of bioethics. 
We do not have all the necessary information about the health status of the care recipients 
and their ability to give their permission each time before the opening of the connection. 

8.5 Social Issues 

8.5.1 Changes in the care recipient’s role in major life areas 

As far as the changes in social and working life are concerned, only two deployment sites 
give specific information. 

South Karelia (Finland) reports that the services increased the care recipients’ social 
contact, as they felt more secure and had the confidence to move outside their home. 
Some of the interviewees mention that they had the chance to use the ICT equipment for 
discussion with other care recipients, carers and relatives, so they had a social life without 
moving out of home. 

Aragon (Spain) reports that the social ability of the care recipients increased because 
during the programme they had the opportunity to enjoy the participation of the new 
caregivers in their lives.  The care recipients in Aragon were retired and over 65 years, so 
the services did not affect their availability to work. 

Although the rest of the sites do not give specific information, some of them (Noord 
Brabant, Tallinn, NHS 24, FVG-ASS1 and Attica) report that care recipients were more 
actively involved in care process and some of them (Attica, FVG-ASS1, RSD) report that 
they felt more secure during the programme. 

Kraljevo (Serbia) reports that care recipients were enabled to stay at home. 

Quality of life links with Domain 4, where this issue is analysed. In summarily, we note that 
according to the changes in the WHO-Bref scores, regarding the social relationships, there 
were negligible changes after the implementation of SmartCare project. 



D8.4 Deployment outcomes 

 
 

Public Page 135 of 184 v1.0, 18th October 2016 

8.5.2 Care recipients’ relatives and others 

Almost all sites (NHS24, Tallinn, Noord Brabant, Kraljevo, South Karelia and FVG-ASS1) 
report that care recipients’ relatives were more informed about the health condition of 
the care recipients, more involved in healthcare, and more motivated than at the start of 
the project, since they felt supported by the medical and social staff, and secure. 

Some of them considered having a log-in to view the care recipient’s data (RSD). 

There was no information about whether relatives felt more anxious or had more 
obligations during the project. None of them expressed negative comments about the 
project or the services. 

Involvement in the healthcare and empowerment of the relatives are very significant 
results, since, in this way, the burden on medical and social staff is reduced (Kraljevo), 
and the care recipients feel safer and happier because they have their relatives to take 
care of them in a new and more pleasant way, without feeling that they overwhelm them. 

8.5.3 Societal, political and context changes 

Most of the sites report that the project offered them an opportunity to pioneer integrated 
care in their countries or to test and evaluate new methods in healthcare, so that they can 
more easily include these methods and reform the healthcare services (Kraljevo, FVG-
ASS1, RSD).  A significant factor for this is that all care recipients were very satisfied by 
the services (Tallinn). 

Some countries exploited the project so that they aligned strategies for the provision of 
care. Aragon Government is already writing a common strategy to provide integrated care 
services to the Aragonese population. 

Noord Brabant reports that if the programme is proven cost effective, there may be some 
change in the delivery of care. 

The project gave the opportunity to healthcare services to be informed, the medical and 
social staff to be trained, and the services to be tested, so that future planning and 
implementation of such services will be easier and safer. 

Even the countries that did not have the expected results had the opportunity to find out 
about the organisational, bureaucratic and other problems, so that they can configure the 
appropriate environment for a successful programme of integrated care. 

8.5.4 Changes in responsibilities 

Except for the additional responsibilities of care recipients and their relatives, most of the 
sites brought the role of the social services out. 

Specifically, they report that social care providers had an important role during the 
project, because they were the most frequent users of the portals, and they had the most 
frequent contacts with care recipients (Tallinn, RSD, FVG-ASS1, Aragon). The nurses’ 
traditional role also changed, as they used different tools and new methods. 

We can thus safely assume that competences were changed and that nurses and social 
workers participated more actively in care provision and the care pathway, than in usual 
care. In addition, some competences of low value for healthcare professionals provided a 
big added-value to the social role, so that everyone was satisfied as their roles were 
enhanced. 
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Another positive result of the project was that there was easier communication between 
health and social institutions, and that they got over the communication problems that 
they had in the past and during regular healthcare (Kraljevo). 

Even though the roles were changed during the project, and this could create doubts and 
anxiety between the parties involved, NHS 24 reports that there was a higher level of trust 
between the care recipients and the practitioners concerning the shared information. 

8.5.5 Gender issues 

There were no gender issues at any site. 

8.6 Summary 

8.6.1 Ethical issues 

Almost all the protocols were submitted and approved by the ethics committees, while 
there is no evidence about rejection of the protocols.  

The core principles of bioethics were applied during the local projects, even though the 
issue of justice was not addressed concerning some of its fields. 

Almost all sites were very careful to give detailed information to the participants about 
the project, written and oral, and also the opportunity to express their queries or doubts 
throughout the project. The patients of the sites also had the right to exit the programme 
at any time. 

There was no evidence about the psychological impact of technology and the expiry of the 
project on patients, or about cultural, religious or moral beliefs to be challenged by the 
services provided. 

No other ethical issue was reported. 

8.6.2 Legal issues 

All sites complied with the applicable national and European legislation about data 
protection, research, medical protection, healthcare acts, rights of patients, and 
information system. 

There was no need for changes as far as the professional accreditation and liability were 
concerned, because the professionals involved were no different to the ones for the usual 
care. 

Deployment sites took all the necessary measurements for the protection of collection, 
transfer, storage, access and processing of personal data, although there is not enough 
information included in the Final Outcomes (Domain 7). 

There were no privacy or other legal issues which were not addressed. 

8.6.3 Social issues 

Although we have no specific information about the changes in the care recipients’ role in 
major life areas, some of the sites report that the care recipients were more actively 
involved in the care process, and some of them report that they felt more secure during 
the project. 
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Concerning the care recipients’ relatives and carers, it seems that they became more 
informed and involved in the healthcare than they were before the project. 

There were no societal, political and context changes till the end of the project, but some 
deployment sites are considering making changes in the delivery of care if the programme 
is proved effective. 

No gender issue was reported. 

8.7 Key lessons learned  

Briefly, eight main lessons drawn from the many direct experiences are listed: 

1. In order for all fields of justice- equity principle to be applied, there should be more 
concern about the participation of care recipients who:  

a) are not familiar with the technology; 

b) do not have the economic ability to meet the needs of a project; 

c) suffered from intellectual impairment; or  

d) had legal incapacity. 

2. Care recipients are willing to use ICT equipment in order to try to improve the quality 
of their life, provided that they are sufficiently trained. 

3. Care recipients are more satisfied when they have the chance to use the ICT 
equipment provided in order to communicate with relatives and friends and improve 
their social contacts. So the equipment should be designed and manufactured in a way 
that fulfils this need. 

4. The services of integrated care provided are not enough to improve the social life of 
care recipients, and that demonstrates that measures that focus on the socialisation of 
the care recipients should be adopted at the same time. 

5. Even though there was no professional liability issue during the project, we should 
note that no deployment site made any amendment regarding the ethical and 
professional rules of the professionals involved. Each group of professionals complied 
with its rules; this could cause conflicts and embroilment if a liability issue came up 
during the project. 

6. Although the deployment sites seemed to be very experienced about the data 
protection issue (they took sufficient measures), they did not seem much concerned 
about the right of privacy of the care recipients and their relatives and carers, which 
links with ethical and legal issues. Only South Karelia was interested in reporting these 
issues. 

7. The role of relatives and carers is very important for the implementation of such 
projects. Thus there should always be a provision of their duties during a project, and 
their reaction and burden because of it. Finally, in case that they have to participate 
actively, they should sign a relevant consent form. Moreover, each project should be 
evaluated from their perspective. 

8. Care recipients are willing to accept the changes of the roles of the professionals 
involved in their healthcare, and they seem to feel safe and satisfied when they have 
the necessary attention and care. 
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9 Key findings and conclusions 

 A number of challenges have been clearly acknowledged during the project, and 
were considered as the starting point for this evaluation. Most of these challenges 
are due to the fact that the project has been conducted in real life conditions, and 
had to deal with the major differences that exist in the way care is organised in 
different regions, and with very different starting situations between one region and 
another. Some others are due to the fact that SmartCare has been a trailblazer 
project, and has explored unknown territories; e.g. there is no established “gold 
standard” methodology to assess the impact of integrated care on different 
stakeholders. 

 The primary research hypothesis of the project is that SmartCare services would 
improve care recipients’ perspectives, mainly quality of life, empowerment and 
satisfaction, while at the same time their need for admissions and contacts with the 
healthcare professionals would be reduced. 

 Two different approaches have been used to address this question. Due to the 
significant diversity seen in the project, deployment-site level evaluations are 
extremely important' the full reports are attached as annexes in this document, and 
are considered significant elements of the project level evaluation. The second 
approach included a project-level analysis based on patient-level data, and making 
extensive use of statistics in order to support the European added value of the 
project. 

 However, in all nine sites more and more specific attention is now devoted to 
improve home care services, placing them as a priority for the new organisation of 
innovative valuable care settings for long-term diseases. This is particularly true for 
heart failure, but also for COPD, diabetes, especially when associated with 
comorbidities. 

 ICT solutions have been demonstrated to facilitate and improve: 

i) access and sharing data of high relevance for better care; 

ii) real time communication between all care actors and care recipients; 

iii) support for a more safe and comfortable life at home over a prolonged period 
of time, also as far as regards social inclusion; 

iv) the creation of more expanded and advanced patient and family centred care 
networks. 

 Emphasis on integration and strong commitment of institutions and professionals to 
improve joint care interventions have produced formal acts that demonstrate more 
sensitivity to multi-problematic frail people and more concrete attention to cope 
with complex needs of these persons. 

 From a final number of more than 10,000 service users, the evaluation cohort 
consisted of 1,764 (56.3% were female); 1,043 received SmartCare services, and 721 
usual care, mainly recruited in the long-term pathway. 

 The mean age was 75.9±11.3 years old, but the comparator group was about two 
years older than the intervention group (p<0.001). A significant difference in the 
mean age among the different sites has been seen, from 61.79 years old in North 
Brabant to 84.58 years old in Aragon. 

 The SC services recipients had more comorbidities than the comparator group. 

 A significant diversity has been seen in the population characteristics and outcomes 
among different deployment sites. There were also differences between the 
integrated care and the comparator group which may indicate unsuccessful 
randomisation or a degree of selection bias. 



D8.4 Deployment outcomes 

 
 

Public Page 139 of 184 v1.0, 18th October 2016 

 The integrated care (IC) group has been followed for 238.70±167.12 days, and the 
usual care (UC) group for 287.88±121.03 days (p<0.001). 

 About 10% of the IC group has been lost to follow-up, or withdrew informed consent, 
and <1% in UC group. 

 SmartCare services were safe from a clinical and technical point of view, and there 
was no statistical significant difference in mortality. 

 Although total number of admissions was higher in the IC recipients, they were less 
likely to be hospitalised than the patients in the UC group, and their hospital 
admissions were shorter. About 80% of these admissions were unplanned, and usually 
in the cardiology department. 

 Care recipients from settings with high self-perceived health & social care 
integration level at start, or higher improvement in this level, are less likely to be 
hospitalised. 

 Unplanned admissions followed the same trends as total admissions, but there was 
also a significant delay before the first admission for the IC group. 

 More contacts (physical and others, planned and unplanned) with the health and 
social care professionals have been registered in the IC group. Although, these 
findings were consistent among all deployment sites and regression analyses, they 
were dominated by two sites for which this increase was planned and intentional. 

 There does not seem to be any self-perceived progression from passive receipt of 
care toward greater patients’ activation, which indicates that strengthening of 
empowerment and of self-management has not been demonstrated. 

 According to the measurement scales applied for evaluation purposes, the change in 
QoL was negligible in both groups. This suggests that the anticipated benefits of 
integrated care, in terms of quality of life improvement, have not materialised in the 
deployment sites. 

 In the socio-economic impact assessment, assuming otherwise unchanged conditions, 
a positive overall socio-economic return is likely to be achievable in some 
deployment regions; that is, the sum of all estimated benefits outweighs the sum of 
all costs accruing across all stakeholders over the assessment period. 

 Full consensus and precise awareness exists in the nine sites that integration and 
integrated care stem from the necessity to meet the complex needs of frail persons 
with higher quality of care services and better care effectiveness. 

 The major aim of the deployment sites was to improve horizontal integration, 
although in some cases there was also greater vertical integration. Integration was 
supported by ICT in order to facilitate information exchange, faster communication, 
and better quality of home care services. The shared electronic personal record was 
considered essential. 

 The correct sequence of IC processes was applied, from acceptance / reception of 
citizens to the personalised care plan, then to on-site and remote provision of care, 
continuous review and revision of the care plan, with a final evaluation of the status. 
This is now an asset of each site. This represents the pre-condition for acquiring 
major benefits from the use of ICT in supporting and facilitating such integrated care 
practices. 

 The self-assessment to complete the integration index matrix showed that in all sites 
scores improved, which indicates a significant improvement in the self-perceived 
level of integration as a result of the project. 
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 All sites agree that high quality care services must be based on (more and more) 
integrated care. When this is achieved, higher efficiency and equity is expected. 

 It has been demonstrated that integration is a continuous process in which 
cooperative, multi-professional coordinated care actions are delivered in a 
comprehensive person-centred approach (vision). 

 Consistently, all sites unanimously report that this type of coordinated care 
positively impacts on care recipients, care givers and the organisation, adding value 
to the interventions of each professional (care actor) involved in the care pathway. 

 In all sites, the active role and participation of the care recipient and family-
entourage has been shown to be a priority; the aim to improve empowerment and 
self-care capacity is at the top of the list for the care process, as well as the 
capacity to build up a formal and informal care network. 

 The SmartCare local operational protocols and services have fully respected the four 
core principles of bioethics: autonomy, equity - justice, beneficence, and non- 
maleficence. 

 There was no evidence about cultural, religious or moral beliefs to be challenged by 
the services provided. There were no gender issues in any site. 

 All sites listed and complied with the national applicable legislation about data 
protection, research, medical protection, healthcare acts, rights of patients, 
information system; some of them referred to European legislation. 

 Even though there is room to develop the social aspect further, it seems that in 
general integrated care had a positive impact in the care recipients’ role in major 
life areas. 
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Appendix A: Interview guide for end-users 

We recruit end-users who need integrated care and rehabilitation in collaboration between 
social- & healthcare professionals. Preferably the end-users have to represent different 
types of end-users (e.g. regarding gender, age, co-morbidities, types of needs etc.)   

Please conduct interviews with three end users. It is suggested that you start by explaining 
the end-user the aim of the interview, for instance to explore: 

 How technology can support end-user care processes in care, treatment and 
rehabilitation across sectors? 

 How ICT-supported integrated care within and between professionals has changed 
the quality of services provided? 

Reassure the interviewees that they will remain anonymous in the communication of 
findings from the Smart care project. The interview is planned to be between 45-60 
minutes. Please take notes during the interview. You will need your notes for a description 
of the “best practice case” (please see template in “Appendix 4: Best case description”).  

Presentation  

1. Will you give a presentation of yourself? (job, education, etc.) ? 

2. How did your illness occur?  

Everyday life  

3. Can you describe your everyday life (activities, what are you able to do your-self, etc.)? 

 Today's rhythm  

 Work  

 Leisure  

 Activities  

Use of technology  

4. Do you use a computer? Mobile phone? Tablet? Other technologies?   

5. What do you use the technology for? Do you use the technology to get access to your 
health data?  

Management of your problems/diseases/rehabilitation programme/social needs by the 
use of ICT 

6. How is the management of your problems/diseases/rehabilitation program/social needs 
planned? Are there clear goals for your progress? 

7. What activities have been planned for improving your condition and supporting your 
needs (hospital, health care centre, social care, fitness centre etc.)?  

8. How is the technology being used for improving your condition and supporting your 
needs?  

 Are the healthcare professionals using the ICT in collaboration with you?   
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 Are the social care professionals using the ICT in collaboration with you? 

 Do you have access to your health data? Can you see your own record? What do you 
use the information for? 

 Do you have access to your social care data? Can you see your own record? What do 
you use the information for? 

 What are the benefits and pitfalls in your case that ICT is being used to coordinate, 
plan and communicate care/ rehabilitation for you?   

9. Who have you had contact / cooperation with in the last 3 months (both from the health 
sector, social sector and volunteers)?  

10. How did the ICT-supported integrated care support your self-care? 

11. Was the ICT-supported integrated care useful for improving the capabilities of informal 
carers? 
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Appendix B: Sample size calculation – excerpt from D8.1 

In randomised trials, the risk of bias due to differences in the samples receiving the 
intervention versus not receiving the intervention is limited due to the randomisation. The 
hypothesis is that randomisation ensures all possible confounding characteristics to be 
equally distributed in the groups of participants, and thus does not influence the results of 
the study (Liberati et al., 2009). 

In non-randomised studies this is not the case. Therefore, a higher number of people need 
to be enrolled, and the calculation of sample size is more complex (Liberati et al., 2009). 

In a calculation of required sample size for a cohort study, the variables include: 

 α = Accepted level of significance. 

 β = Accepted level of power. 

 SD = Expected standard deviation. 

Estimated change in outcome 

In order to obtain a scientifically sound estimate of outcome, a literature search was 
carried out in electronic bibliographic databases and in previous European projects. The 
search yielded a limited number of results, and there were no references focusing on 
integrated care which was supported by ICT. Only integration of care or ICT were 
identified as interventions separately. 

That left two options, of which the second was chosen: 

 Make an educated guess on the change in outcome. 

 Reverse the calculations of sample size. 

So, instead of assuming any undocumented change in outcome, it was decided to estimate 
which level of change would be acceptable in order to provide decision makers with 
sufficient information to decide whether or not to implement the services at a large scale.  

Calculations 

Sample size calculations were carried out for comparing two independent means with 
α=0.05 (level of statistical significance) and β=0.8 (power) for two-tailed analyses (not 
restricting the direction of effect to be either positive or negative). 

If usual care for citizens receiving services from both health and social care includes one 
contact per week, an average reduction of 3.6 contacts per end user for 1,000 people over 
a six-month period will suffice. In that sense, the outcome change is treated as the 
dependent variable and the number of end users as the independent. 

As one strategy to determine the practical consequences of a reduction in contacts, the 
Danish pilot was used as a case. Since most of the staff involved in providing health and 
social care in Denmark are nurses, the average nurse’s hourly salary (48 €) was used as the 
costs of one contact. 4,000 end users are considered eligible on a yearly basis for RSD and 
with an average reduction in contacts of 3.5, the yearly reduction in costs would be 
336,000 €. An extrapolation of these results to the entire SmartCare population of 7,000 
end-users would yield a total saving of 6,270,000 € annually. 

With these assumptions on costs and possible savings, the calculated outcome changes 
were considered acceptable for decision makers. 
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Sensitivity analyses were carried out for varying population sizes 

Table 60: Sensitivity analysis of necessary outcome for different population sizes 

Sample size 

(including 25% dropouts) 

1000 

(1250) 

750 

(938) 

500 

(625) 

250 

(313) 

Mean contacts comparator group 24 24 24 24 

Mean contacts intervention group 20,45 19,90 18,98 16,88 

Necessary reduction in contacts 3,55 4,10 5,02 7,12 

Please note: the model assumes a six month follow up and a baseline mean number of 
contacts during that period to be 24. 

The analyses above were based on an assumption of a weekly contact during six months in 
the comparator group. In any case, the absolute necessary number of reduction in contacts 
does not change, if the assumed mean of contacts for comparator group is changed. So, if 
the assumption is that one contact per fortnight in the comparator group (=12 contacts), 
the necessary reduction for 1250 end users is still 3.55, for 938 end users it is 4.10 etc. It 
should be born in mind that the factors taken into account largely depend on the context 
in each individual pilot site, so that for instance cost structures may vary from site to site. 

In conclusion, all pilot sites would generally be allowed to include any number of end 
users, only depending on the strength of the effect to be generated. If, for example, 313 
end users is the acceptable number for the pilot site, the consequence is that a reduction 
in contacts must reach 7.12, so that has to be a reasonable assumption in the local setting. 
It is also possible to calculate the specific number of end users based on what has been 
provided in the contract with the Commission (i.e. for 400 end users or 800 end users). Or 
pilots can choose to stop inclusion at 1250 or 938 end users if it is reasonable to assume a 
reduction of 3.55 or 4.10 contacts over the period of time. 

So one aspect that pilot sites need to consider is whether it is reasonable to assume the 
calculated reduction in number of contacts for the number of end users eligible in the 
local setting. 

A second aspect is that sample sizes should be high enough to allow for meaningful break-
down analyses using the control variables listed in the table above. Examples would be 
break-downs by age group, household income or level of educational attainment. Following 
for example ISCED18 for educational attainment and EUROSTAT’s practice of presenting 
educational attainment levels (lower secondary = ISCED 2; upper secondary = ISCED 3c 
long, ISCED 3 a, b and ISCED 4; tertiary = ISCED levels 5 and 6), at least three break-down 
groups must be possible without n going below meaningful thresholds (~40). 

                                                 
18  ISCED - the International Standard Classification of Education - UNESCO 1997 
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Appendix C: Data screening and cleaning 

We recruit end-users who need integrated care and rehabilitation in collaboration between 
social- & healthcare professionals. Preferably the end-users have to represent different 
types of end-users (e.g. regarding gender, age, co-morbidities, types of needs etc.)   

In summary the procedure is described in following: Check  Find  Correct 

 

C.1 Checking for errors 

Data cleaning requires a strategy that is clear and consistently followed in order to 
maintain clarity of methods. Please note that access to a codebook or description of 
variables in the dataset is essential for being able to perform the following process. 

Checking of patient IDs - Double entries 

We will check: 

 that patient IDs are unique and that they identify both region, patient and 
comparator group. 

 the range of patient IDs for long term intervention group, for short term intervention 
group and for parallel comparator group. 

 for patients’ new IDs, in case of enrolment, e.g. in short term intervention group and 
continuing on a different pathway. 

Example: 

a)  Participant of ATTICA enrolled in long term intervention group → project_id = 2001a 

b) Participant of ATTICA enrolled in short term intervention group → project_id = 2002b 
(this number is different from that used for the long term intervention group and the 
parallel comparator group). 

c) Participant of ATTICA enrolled as parallel comparator → project_id = 2003c (this 
number is different from the numbers used for any of the intervention groups). 

d) Participant of ATTICA enrolled in short term intervention group → project_id = 2002b 
who continues on the long term pathway → new project_id = 1002a 

Checking of dates 

The dates in SmartCare Codebook are: "enter_date", "end_date", "admission_date", 
"discharge_date", "resid_adm_date", "resid_discharge_date", and "contact_date". 
In accordance with the SmartCare Reporting Guideline, we will check that all the above 
dates: 

 are within a reasonable time span, e.g. no birth date before 1900. 

 are valid, e.g. number of days range from 1 to 31, number of months from 1 to 12. 

 are correctly sequenced, e.g. birth before surgery before death 

We will also check that all dates have the format dd/mm/yy, e.g. 16/12/2015, and year of 
birth has the format yyyy. 

Check Find Correct 
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Finally, we will check that variables computed by dates are reasonable, e.g. 

 age will be computed by subtracting patients’ year of birth from the current year. 

 "los" will be computed from admission date and discharge date. 

 "readm" will be computed from discharge date and new admission date. 

Checking of qualitative data 

 All observations must relate to the allowed categories. If not, the value will be 
registered as missing. 

 The frequency distribution must make sense. If not, discussion should solve issues. 

We will search for out-of-range values by checking: 

 minimum values 

 maximum values 

Checking of quantitative data 

We will search for out-of-range values by checking: 

 minimum values 

 maximum values 

 mean values 

 standard deviations 

In accordance with the D8.1-Evaluation framework for SmartCare, a value is considered 
illegal if it is not registered within the min-max range of possible values defined in 
SmartCare Codebook. All illegal values will be recoded as missing. 

Boxplots and histograms will help to graphically check for outliers. In accordance with the 
D8.1-Evaluation framework for SmartCare, if a value is considered to be an outlier, but 
the value is possible, the value will remain unchanged. In further analysis, however, 
sensitivity analysis will be carried out to investigate the impact of the outliers. If a value is 
an outlier, and the value is impossible, the value will be re-coded as missing.  

C.2 Finding the errors in the data files 

Second, we need to find where in the data file these errors occurred, the project patient 
id and where the specific patient has been recruited. 

C.3 Correcting the errors in the data files 

Finally, we need to correct the errors in the data file itself. In accordance with the D8.1-
Evaluation framework for SmartCare, when the described process of data cleaning has 
been carried out by two independent researchers, the distributions of each variable will be 
checked again and compared between the researchers to ensure similar results of the 
process. In cases of discrepancy, discussion will be reported along with chosen solution. 
Sometimes, in correcting one error, we accidentally cause another error (Pallant, SPSS 
Survival Manual. A step by step guide to data analysis using SPSS, 5th edition, 2013). 

In some cases, the correction of an error may demand the collaboration with the sites e.g. 
one patient at the age of 110 years old is accepted based on the ranges agreed but since it 
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is no so frequent to see patien ts at this age participating in projects and since they are 
just a few in the project dataset, we will ask confirmation that this is correct. The same 
for a very high number of contacts e.g. Finland, etc. 

C.4 Missing data 

We will check if data: 

 are missing completely at random (MCAR) 

 are missing at random (MAR), called ignorable no-response 

 are missing not at random (MNAR) or they are non-ignorable (Tabachnick & Fidell, 
2013), (Myers & Well, 2010) 

We will check if missing data are coded in accordance with the SmartCare Codebook: 

 code 999 or 9999 (no blank space) in case of missing mandatory variables for any 
reason (refused to answer, not retrievable in the data set of the patient, etc.) 

 blank space in case of missing voluntary variables or when given as an option 

In accordance with the D8.1-Evaluation framework for SmartCare, if one variable has less 
than 50% missing values, then the remaining values are allowed in analyses. On the other 
hand, if one variable has more than 50% missing values, the variable will be removed from 
all analyses. Analyses that require some of the missing data will be run without these 
values, and reporting will present the total number of variables in all analyses. This is 
particularly important for the regression analysis and the adjustments for these possible 
confounders with missing data above 50%.  

C.5 Creating new variables 

New variables will be created/calculated to further increase the value of the collected 
data and the produced evidence, e.g. age, Body Mass Index (BMI), Charlson Comorbidity 
Index (CCI) (Charlson, Pompei, Ales, & MacKenzie, 1987), Age-adjusted CCI (AACCI), etc. 
and existing variables will be recoded to fulfil the purpose of the analysis, e.g. age, CCI, 
etc. 
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Appendix D: Logistic regression analyses 

For the variables "Length of hospital stay (sum_los_new)", "Admissions rate 
(Hospitalized_yes)", "Number of unplanned admissions (Unplanned_origin_no)", "Length of 
hospital stay for unplanned admissions (Unplanned_sum_los_new)" according to 
bibliography (SPSS Advanced Statistics 17.0, 2007) there are many possible distribution-link 
function combinations, and several may be appropriate for any given dataset, so our 
choice can be guided by a priori theoretical considerations or which combination seems to 
fit best. The most common analyses are based on the following distributions: 

Gamma. This distribution is appropriate for variables with positive scale values that are 
skewed toward larger positive values. If a data value is less than or equal to 0 or missing, 
then the corresponding case is not used in the analysis. We cannot use this distribution, 
because our variables have a lot of cases equal to zero. 

Inverse Gaussian. This distribution is appropriate for variables with positive scale values 
that are skewed toward larger positive values. If a data value is less than or equal to 0 or 
is missing, then the corresponding case is not used in the analysis. We cannot use this 
distribution, because our variables have a lot of cases equal to zero. 

Poisson. This distribution can be thought of as the number of occurrences of an event of 
interest in a fixed period of time and is appropriate for variables with non-negative integer 
values. If a data value is non-integer, less than 0, or missing, then the corresponding case 
is not used in the analysis. We carried out the necessary tests to check if the variables 
"sum_los_new", "Hospitalized_yes", "Unplanned_origin_no" and "Unplanned_sum_los_new" 
follow the Poisson distribution, but the result was negative. All p-values from the One-
Sample Kolmogorov-Smirnov tests were less than 0.001. 

Negative binomial. This distribution can be used for over-dispersed count data, that is 
when the conditional variance exceeds the conditional mean. It can be considered as a 
generalization of Poisson regression since it has the same mean structure as Poisson 
regression and it has an extra parameter to model the over-dispersion. If the conditional 
distribution of the outcome variable is over-dispersed, the confidence intervals for the 
Negative binomial regression are likely to be narrower as compared to those from a Poisson 
regression model. 

Note that the number of zero cases for the variables "sum_los_new", "Hospitalized_yes", 
"Unplanned_origin_no" and "Unplanned_sum_los_new” are 1134 from the 1535 valid cases, 
1134 from the 1535 valid cases, 1282 from the 1535 valid cases, and 1217 from the 1449 
valid cases, respectively. For this reason, we have decided to apply the Logistic Regression 
Model (Agresti, 2002), (Hilbe, 2009). For the Logistic regression we have transformed the 
above variables into binary variables, where 0 stands for zero values and 1 stands for all 
other values. The new variables are "Length of hospital stay (sum_los_new_recode)", 
"Admissions rate (Hospitalized_yes_recode)", "Number of unplanned admissions 
(Unplanned_origin_no_recode)", "Length of hospital stay for unplanned admissions 
(Unplanned_sum_los_new_recode)". Note that the variables "Hospitalized_yes_recode" and 
"sum_los_new_recode" are almost identical. So, we present the results from the logistic 
regression model only for the variable "Hospitalized_yes_recode". 
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D.1 Hospital admissions 
 

Number of cases with valid Hospitalized_yes_recode 1535 

Number of cases with zero values in Hospitalized_yes_recode 1134 

Number of cases with valid cases of all independent variables 1340 

Number of cases after removing outliers and multicollinearity 1300 

For our data analysis, we use logistic regression analysis, since a high percentage of cases 
(73.9%) has zero values. 

The R2 values tell us approximately how much variation in the outcome is explained by the 
model. We prefer to use the Nagelkerke’s R2 which suggests that the model explains 
roughly 39.0% of the variation in the outcome. Note that these R2 values are 
approximations and should not be overly emphasised. 

Model Summary 

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1042.384 0.261 0.390 

The chi-square value of 392.725 (p-value < 0.001) tells us that our model as a whole fits 
significantly better than an empty model. 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 379.822 14 0.000 

Block 379.822 14 0.000 

Model 392.725 15 0.000 

Moving on, the Hosmer & Lemeshow test of the goodness of fit suggests the model is a 
good fit to the data as p-value > 0.05. 

Hosmer and Lemeshow Test 

Chi-square df Sig. 

5.214 8 0.735 

Our model is now correctly classifying the outcome for 82.1% of the cases. 

Classification Table 

 

Predicted 

Hospitalized_yes_recode Percentage 
Correct Observed Zero Else 

Hospitalized_yes_recode 
Zero 945 42 95.7 

Else 191 122 39.0 

Overall Percentage 
  

82.1 
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Coefficients 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

care_group -0.357 0.177 4.073 1 0.044 0.700 0.495 0.990 

gender -0.462 0.160 8.375 1 0.004 0.630 0.461 0.861 

pathway_type 0.266 0.271 0.965 1 0.326 1.305 0.768 2.217 

AGE 0.022 0.009 6.012 1 0.014 1.022 1.004 1.039 

prim_disease 
  

5.280 3 0.152 
   

prim_disease(1) -0.518 0.437 1.406 1 0.236 0.596 0.253 1.402 

prim_disease(2) -0.999 0.563 3.147 1 0.076 0.368 0.122 1.110 

prim_disease(3) -0.078 0.412 0.036 1 0.849 0.925 0.412 2.074 

AACCI_clustering -1.845 0.484 14.529 1 0.000 0.158 0.061 0.408 

LFU 0.004 0.001 26.279 1 0.000 1.004 1.002 1.005 

wave 6.710 1.215 30.513 1 0.000 820.945 75.905 8878.871 

his_start 1.636 1.193 1.881 1 0.170 5.137 0.495 53.269 

hs_integr_start -3.020 1.420 4.523 1 0.033 0.049 0.003 0.789 

impr_integr -3.923 1.224 10.264 1 0.001 0.020 0.002 0.218 

geography 
  

33.741 2 0.000 
   

geography(1) 8.586 1.480 33.638 1 0.000 5356.383 294.281 97494.558 

geography(2) 2.393 0.572 17.523 1 0.000 10.947 3.570 33.567 

Constant -9.110 1.559 34.129 1 0.000 0.000 
  

Care_group is a dichotomous variable that is coded so that patients with the higher 
numeric value were patients who belonged to the intervention group. The effect of group 
is significant and negative, indicating that the hospitalisations have been decreased 
significantly in the intervention group, compared to the comparator group. The OR 
(Exp(B)) tells us that the patients in the intervention group are 0.300 times (or 30.0%) less 
likely to be hospitalised than the patients in the comparator group. 

In the same way, females are 0.370 times (or 37.0%) less likely to be hospitalised than 
males. Older patients are 1.022 times more likely to be hospitalised than younger patients. 

Patients with higher AACCI (>median) are 0.842 times (or 84.2%) less likely to be 
hospitalised than patients with lower AACCI (<=median). 

Patients with longer length of follow-up are 1.004 times more likely to be hospitalised than 
patients with shorter length of follow-up. 

Among the sites, patients in the first wave are 820.945 times more likely to be hospitalised 
than patients in the second wave. Patients with high self-perceived health & social care 
integration level at start are 0.951 times (or 95.1%) less likely to be hospitalised than 
patients with low. Patients with high self-perceived overall improvement in integration 
level are 0.98 times (or 98.0%) less likely to be hospitalised than patients with low. 
Patients in Northern Europe are 5356.383 times more likely to be hospitalised than 
patients in Southern Europe (our reference category). Finally, patients in Central Europe 
are 10.947 times more likely to be hospitalised than patients in Southern Europe (our 
reference category). 

The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", and "Region" have not been included in the above analysis, since 
there were not enough valid cases. 
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The analysis was conducted after recoding the remaining variables as follows: 
 

Variable New values 

care_group 
0 → Comparator 
1 → Intervention 

gender 
0 → Male 
1 → Female 

pathway_type 
0 → Short term 
1 → Long term 

AGE Numeric 

prim_disease (1) 
1 → CHF 
0 → Other pathologies 

prim_disease (2) 
1 → COPD 
0 → Other pathologies 

prim_disease (3) 
1 → DM 
0 → Other pathologies 

AACCI_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

LFU Numeric 

wave 
0 → Second (Regions=2, 3, 5, 7, 9) 
1 → First (Regions=1, 4, 6, 8) 

his_start 
0 → No (Regions=2, 4, 5, 7) 
1 → Yes (Regions=1, 3, 6, 8, 9) 

hs_integr_start 
0 → Low (Regions=1, 2, 4, 5, 7, 9) 
1 → High (Regions=3, 6, 8) 

impr_integr 
0 → Low (Regions=2, 3, 4, 5, 8) 
1 → High (Regions=1, 6, 7, 9) 

geography (1) 
1 → Northern Europe 
0 → Southern Europe (reference 
category) 

geography (2) 
1 → Central Europe 
0 → Southern Europe (reference 
category) 

D.2 Number of unplanned admissions  

Number of unplanned admissions (Unplanned_origin_no_recode) 
 

Number of cases with valid Unplanned_origin_no_recode 1535 

Number of cases with zero values in Unplanned_origin_no_recode 1282 

Number of cases with valid cases of all independent variables 1340 

Number of cases after removing outliers and multicollinearity 1215 

For our data analysis, we use logistic regression analysis, since a high percentage of cases 
(83.5%) has zero values. 

The R2 values tell us approximately how much variation in the outcome is explained by the 
model. We prefer to use the Nagelkerke’s R2 which suggests that the model explains 
roughly 55.8% of the variation in the outcome. Note that these R2 values are 
approximations and should not be overly emphasized. 
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Model Summary 

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

308.525 0.220 0.558 

The chi-square value of 302.371 (p-value < 0.001) tells us that our model as a whole fits 
significantly better than an empty model. 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 282.279 8 0.000 

Block 282.279 8 0.000 

Model 302.371 9 0.000 

Moving on, the Hosmer & Lemeshow test of the goodness of fit suggests the model is a 
good fit to the data as p-value > 0.05. 

Hosmer and Lemeshow Test 

Chi-square df Sig. 

14.118 8 0.079 

Our model is now correctly classifying the outcome for 93.5% of the cases. 

Classification Table 

 

Predicted 

Unplanned_origin_no_recode Percentage 
Correct Observed No Yes 

Unplanned_origin_no_recode 
No 1110 21 98.1 

Yes 58 26 31.0 

Overall Percentage 
  

93.5 

Coefficients 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

care_group -1.447 0.367 15.516 1 0.000 0.235 0.114 0.483 

gender -0.105 0.322 0.106 1 0.744 0.900 0.479 1.692 

pathway_type 2.699 0.679 15.782 1 0.000 14.870 3.926 56.323 

AGE -0.050 0.018 7.600 1 0.006 0.951 0.918 0.986 

AACCI_clustering 3.535 0.664 28.346 1 0.000 34.302 9.335 126.040 

LFU 0.011 0.001 57.304 1 0.000 1.011 1.008 1.014 

impr_integr(1) 2.545 1.405 3.284 1 0.070 12.747 0.813 199.977 

geography   7.746 2 0.021    

geography(1) 1.858 0.687 7.314 1 0.007 6.408 1.668 24.625 

geography(2) 2.863 1.551 3.406 1 0.065 17.518 0.837 366.521 

Constant -10.370 2.696 14.790 1 0.000 0.000 
  

Care_group is a dichotomous variable that is coded so that patients with the higher 
numeric value were patients who belonged to the intervention group. The effect of group 
is significant and negative, indicating that the unplanned hospitalisations have been 
decreased significantly in the intervention group, compared to the comparator group. The 
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OR (Exp(B)) tells us that the patients in the intervention group are 0.765 times (or 76.5%) 
less likely to be unplanned hospitalised than the patients in the comparator group. 

In the same way, patients in the long term are 14.87 times more likely to be unplanned 
hospitalised than patients in the short term. Older patients are 0.049 times (or 4.9%) less 
likely to be unplanned hospitalised than younger patients. Patients with higher AACCI 
(>median) are 34.302 times more likely to be unplanned hospitalised than patients with 
lower AACCI (<=median). Patients with longer length of follow-up are 1.011 times more 
likely to be unplanned hospitalised than patients with shorter length of follow-up. Finally, 
among the sites, patients in Northern Europe are 6.408 times more likely to be unplanned 
hospitalised than patients in Southern Europe (our reference category). 

The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", and "region_Attica" have not been included in the above analysis, 
since there were not enough valid cases. 

The variables "prim_disease (1)", "prim_disease (2)", "prim_disease (3)", "wave",  "his_start, 
hs_integr_start", "region_Aragon", "region_SouthKarelia", "region_FVG", "region_Kraljevo", 
"region_RSD", "region_NorthBrabant", "region_Scotland", and "region_Tallinn" have not been 
included in the analysis due to multicollinearity. 

The analysis was conducted after recoding the remaining variables as follows: 
 

Variable New values 

care_group 
0 → Comparator 
1 → Intervention 

gender 
0 → Male 
1 → Female 

pathway_type 
0 → Short term 
1 → Long term 

AGE Numeric 

AACCI_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

LFU Numeric 

impr_integr 
0 → Low (Regions=2, 3, 4, 5, 8) 
1 → High (Regions=1, 6, 7, 9) 

geography (1) 
1 → Northern Europe 
0 → Southern Europe (reference category) 

geography (2) 
1 → Central Europe 
0 → Southern Europe (reference category) 

D.3 Length of hospital stay for unplanned admissions 

Length of hospital stay for unplanned admissions (Unplanned_sum_los_new_recode) 
 

Number of cases with valid Unplanned_sum_los_new _recode 1431 

Number of cases with zero values in Unplanned_sum_los_new _recode 1134 

Number of cases with valid cases of all independent variables 1251 

Number of cases after removing outliers and multicollinearity 1249 

For our data analysis, we use logistic regression analysis, since a high percentage of cases 
(79.2%) has zero values. 
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The R2 values tell us approximately how much variation in the outcome is explained by the 
model. We prefer to use the Nagelkerke’s R2 which suggests that the model explains 
roughly 21.8% of the variation in the outcome. Note that these R2 values are 
approximations and should not be overly emphasized. 

Model Summary 

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1072.339 0.139 0.218 

The chi-square value of 186.488 (p-value < 0.001) tells us that our model as a whole fits 
significantly better than an empty model. 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 178.342 14 0.000 

Block 178.342 14 0.000 

Model 186.488 15 0.000 

Moving on, the Hosmer & Lemeshow test of the goodness of fit suggests the model is a 
good fit to the data as p-value > 0.05. 

Hosmer and Lemeshow Test 

Chi-square df Sig. 

10.255 8.000 0.248 

Our model is now correctly classifying the outcome for 80.1% of the cases. 

Classification Table 

 

Predicted 

Unplanned_ sum_los_new 
_recode Percentage 

Correct 
Observed Zero Else 

Unplanned_ sum_los_new 
_recode 

Zero 952 44 95.6 

Else 204 49 19.4 

Overall Percentage 
  

80.1 

Coefficients 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

care_group -0.401 0.172 5.424 1 0.020 0.670 0.478 0.938 

gender -0.263 0.160 2.694 1 0.101 0.769 0.562 1.052 

pathway_type 0.429 0.278 2.386 1 0.122 1.536 0.891 2.647 

AGE 0.013 0.009 2.220 1 0.136 1.013 0.996 1.030 

prim_disease   1.048 3 0.790    

prim_disease(1) 0.249 0.411 0.368 1 0.544 1.283 0.573 2.874 

prim_disease(2) 0.428 0.494 0.751 1 0.386 1.534 0.583 4.035 

prim_disease(3) 0.357 0.392 0.829 1 0.363 1.429 0.663 3.083 

AACCI_clustering(1) -0.283 0.355 0.635 1 0.426 0.754 0.376 1.511 

LFU 0.002 0.001 15.212 1 0.000 1.002 1.001 1.004 
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B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

wave 4.192 0.967 18.802 1 0.000 66.153 9.946 439.992 

his_start 1.272 0.957 1.766 1 0.184 3.567 0.547 23.263 

hs_integr_start -2.027 1.240 2.672 1 0.102 0.132 0.012 1.497 

impr_integr -2.829 0.971 8.487 1 0.004 0.059 0.009 0.396 

geography 
  

18.844 2 0.000 
   

geography(1) 4.531 1.272 12.686 1 0.000 92.882 7.674 1124.256 

geography(2) 0.672 0.578 1.350 1 0.245 1.958 0.630 6.080 

Constant -6.588 1.378 22.857 1 0.000 0.001 
  

Care_group is a dichotomous variable that is coded so that patients with the higher 
numeric value were patients who belonged to the intervention group. The effect of group 
is significant and negative, indicating that the length of hospital stay for unplanned 
admissions has been decreased significantly in the intervention group, compared to the 
comparator group. The OR (Exp(B)) tells us that the patients in the intervention group are 
0.330 times (or 33.0%) less likely to stay for a longer period in the hospital (in case of 
unplanned hospitalisation) than the patients in the comparator group. 

In the same way, patients with longer length of follow-up are 1.002 times more likely to 
stay for a longer period in the hospital (in case of unplanned hospitalisation) than patients 
with shorter length of follow-up. 

Among the sites, patients in the first wave are 66.153 times more likely to stay for a longer 
period in the hospital (in case of unplanned hospitalisation) than patients in the second 
wave. Patients with high self-perceived overall improvement in integration level are 0.941 
times (or 94.1%) less likely to stay for a longer period in the hospital (in case of unplanned 
hospitalisation) than patients with low. Finally, patients in Northern Europe are 92.882 
times more likely to stay for a longer period in the hospital (in case of unplanned 
hospitalisation) than patients in Southern Europe (our reference category). 

The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", and 
"prof_adh_clustering" have not been included in the above analysis, since there were not 
enough valid cases. The variable "Region" has not been included in the analysis due to 
multicollinearity. 

The analysis was conducted after recoding the remaining variables as follows: 
 

Variable New values 

care_group 
0 → Comparator 
1 → Intervention 

gender 
0 → Male 
1 → Female 

pathway_type 
0 → Short term 
1 → Long term 

AGE Numeric 

prim_disease (1) 
1 → CHF 
0 → Other pathologies 

prim_disease (2) 
1 → COPD 
0 → Other pathologies 

prim_disease (3) 
1 → DM 
0 → Other pathologies 
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Variable New values 

AACCI_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

LFU Numeric 

wave 
0 → Second (Regions=2, 3, 5, 7, 9) 
1 → First (Regions=1, 4, 6, 8) 

his_start 
0 → No (Regions=2, 4, 5, 7) 
1 → Yes (Regions=1, 3, 6, 8, 9) 

hs_integr_start 
0 → Low (Regions=1, 2, 4, 5, 7, 9) 
1 → High (Regions=3, 6, 8) 

impr_integr 
0 → Low (Regions=2, 3, 4, 5, 8) 
1 → High (Regions=1, 6, 7, 9) 

geography (1) 
1 → Northern Europe 
0 → Southern Europe (reference category) 

geography (2) 
1 → Central Europe 
0 → Southern Europe (reference category) 
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Appendix E: Negative Binomial Regressions 

E.1 Length of hospital stay  
 

Number of cases with valid sum_los_new 1506 

Number of cases with valid cases of all independent variables 1218 

Number of cases after removing outliers and multicollinearity 1111 

The following tables provide tests of the model as a whole (Omnibus Test). The likelihood 
ratio chi-square provides a test of the overall model comparing this model to a model 
without any predictors (a "null" model). We can see that our model is a significant 
improvement over such a model, as p-value < 0.05. 

In the Tests of Model Effects table, we see that the predictors "gender", "pathway_type", 
"prim_disease", "region", "AGE", and "LFU" are statistically significant. 

Omnibus Test 

Likelihood Ratio Chi-Square df Sig. 

1184.917 15 0.000 

Tests of Model Effects 

Source 
Type III 

Wald Chi-Square df Sig. 

(Intercept) 89.462 1 0.000 

care_group 2.347 1 0.126 

gender 11.210 1 0.001 

pathway_type 28.262 1 0.000 

prim_disease 143.573 3 0.000 

AACCI_clustering 0.000 1 0.996 

region 243.539 6 0.000 

AGE 18.129 1 0.000 

LFU 225.089 1 0.000 

The table Parameter Estimates contains the negative binomial regression coefficients for 
each of the predictor variables along with their standard errors, Wald chi-square values, p-
values and 95% confidence intervals for the coefficients. 

Compared to males (our reference category), the expected log count for females 
decreases by 0.38. 

In the same way, compared to patients in the short term (our reference category), the 
expected log count for patients in the long term increases by 1.04. All the dummy 
variables for the variable "prim_disease" are statistically significant. Compared to patients 
with other pathologies (our reference category), the expected log count for patients with 
CHF decreases by 1.31, for patients with COPD decreases by 2.07, and for patients with DM 
increases by 0.81. Compared to patients in Tallin (our reference category), the expected 
log count for patients in Aragon decreases by 2.94, for patients in South Karelia decreases 
by 2.23, for patients in FVG increases by 1.04, for patients in RSD increases by 1.42, and 
for patients in Scotland decreases by 1.54. The variable "AGE" has a coefficient of 0.028, 
which is statistically significant. This means that for each one-unit increase on age, the 
expected log count of the number of days of hospital stay increases by 0.028 day. 
Additionally, the variable "LFU" has a coefficient of 0.007, which is statistically significant. 
This means that for each one-unit increase on length of follow-up, the expected log count 
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of the sum of days of hospital stay increases by 0.028 day. Finally, there isn’t enough 
information to estimate the dispersion coefficient, (Negative binomial). 

Parameter Estimates 

Parameter B 
Std. 
Error 

95% Wald 
Confidence 

Interval 
Hypothesis Test 

Exp(B) 

95% Wald 
Confidence 
Interval for 

Exp(B) 

Lower Upper 
Wald 
Chi-

Square 
df Sig. Lower Upper 

(Intercept) -4.162 0.679 -5.493 -2.832 37.607 1 0.000 0.016 0.004 0.059 

[care_group=1] -0.179 0.117 -0.408 0.050 2.347 1 0.126 0.836 0.665 1.051 

[care_group=2] 0 
      

1.000 
  

[gender=1] -0.379 0.113 -0.601 -0.157 11.210 1 0.001 0.684 0.548 0.855 

[gender=2] 0 
      

1.000 
  

[pathway_type=1] 1.039 0.196 0.656 1.423 28.262 1 0.000 2.828 1.927 4.148 

[pathway_type=2] 0 
      

1.000 
  

[prim_disease=1] -1.312 0.290 -1.880 -0.745 20.537 1 0.000 0.269 0.153 0.475 

[prim_disease=2] -2.069 0.391 -2.835 -1.303 28.036 1 0.000 0.126 0.059 0.272 

[prim_disease=3] 0.813 0.247 0.329 1.296 10.860 1 0.001 2.254 1.390 3.654 

[prim_disease=4] 0 
      

1.000 
  

[AACCI_clustering=1] -0.001 0.198 -0.389 0.387 0.000 1 0.996 0.999 0.678 1.472 

[AACCI_clustering=2] 0 
      

1.000 
  

[region=1] -2.936 0.374 -3.670 -2.202 61.482 1 0.000 0.053 0.025 0.111 

[region=3] -2.234 0.463 -3.142 -1.326 23.234 1 0.000 0.107 0.043 0.266 

[region=4] 1.041 0.276 0.500 1.582 14.231 1 0.000 2.831 1.649 4.862 

[region=6] 1.418 0.321 0.788 2.048 19.480 1 0.000 4.128 2.200 7.749 

[region=7] -0.359 0.841 -2.007 1.290 0.182 1 0.670 0.699 0.134 3.633 

[region=8] -1.540 0.389 -2.303 -0.777 15.647 1 0.000 0.214 0.100 0.460 

[region=9] 0 
      

1.000 
  

AGE 0.028 0.007 0.015 0.041 18.129 1 0.000 1.029 1.015 1.042 

LFU 0.007 0.000 0.006 0.008 225.089 1 0.000 1.007 1.006 1.008 

(Scale) 1 
         

(Negative binomial) 1 
         

The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", and "[region=5]" have not been included in the above analysis, since 
there were not enough valid cases. 

The variables "wave", "his_start", "hs_integr_start", "impr_integr", "geography (1)", 
"geography (2)", and "[region=5]" have not been included in the analysis due to 
multicollinearity. 

The analysis was conducted after recoding the remaining variables as follows: 
 

Variable New values 

[care_group=1] Intervention 

[care_group=2] Comparator: Reference category 

[gender=1] Female 

[gender=2] Male: Reference category 

[pathway_type=1] Long term 
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Variable New values 

[pathway_type=2] Short term: Reference category 

AGE Numeric 

[prim_disease=1] CHF 

[prim_disease=2] COPD 

[prim_disease=3] DM 

[prim_disease=4] Other pathologies: Reference category 

[AACCI_clustering=1] Lower (<=Median) 

[AACCI_clustering=2] Higher (>Median): Reference category 

LFU Numeric 

[region=1] Aragon 

[region=3] South Karelia 

[region=4] FVG 

[region=6] RSD 

[region=7] North Brabant 

[region=8] Scotland 

[region=9] Tallinn: Reference category 

E.2 Length of hospital stay for unplanned admissions 

Length of hospital stay for unplanned admissions (Unplanned_sum_los_new) 
 

Number of cases with valid Unplanned_sum_los_new 1535 

Number of cases with valid cases of all independent variables 1154 

Number of cases after removing outliers and multicollinearity 977 

The following tables provide tests of the model as a whole (Omnibus Test). The likelihood 
ratio chi-square provides a test of the overall model comparing this model to a model 
without any predictors (a "null" model). We can see that our model is a significant 
improvement over such a model, as p-value < 0.05. 

In the Tests of Model Effects table, we see that almost all the predictors are statistically 
significant. 

Omnibus Test 

Likelihood Ratio Chi-Square df Sig. 

1070.343 14 0.000 

Tests of Model Effects 

Source 
Type III 

Wald Chi-Square df Sig. 

(Intercept) 92.665 1 0.000 

care_group 6.115 1 0.013 

gender 18.743 1 0.000 

pathway_type 33.409 1 0.000 

prim_disease 109.966 3 0.000 

AACCI_clustering 0.914 1 0.339 

region 242.172 5 0.000 

AGE 20.872 1 0.000 

LFU 214.346 1 0.000 
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The table Parameter Estimates contains the negative binomial regression coefficients for 
each of the predictor variables along with their standard errors, Wald chi-square values, p-
values and 95% confidence intervals for the coefficients. 

In the same way, compared to males (our reference category), the expected log count for 
females decreases by 0.54. Compared to patients in the short term (our reference 
category), the expected log count for patients in the long term increases by 1.30. 
Compared to patients with other pathologies (our reference category), the expected log 
count for patients with CHF decreases by 1.14, for patients with COPD decreases by 2.16, 
and for patients with DM increases by 0.73. Compared to patients with higher AACCI (our 
reference category), the expected log count for patients with lower AACCI increases by 
0.23. Compared to patients in Tallinn (our reference category), the expected log count for 
patients in Aragon decreases by 2.58, for patients in FVG increases by 1.80, for patients in 
RSD increases by 1.61, and for patients in Scotland decreases by 1.07. The variable "AGE" 
has a coefficient of 0.033, which is statistically significant. This means that for each one-
unit increase on length of follow-up, the expected log count increases by 0.033. 
Additionally, the variable "LFU" has a coefficient of 0.008, which is statistically significant. 
This means that for each one-unit increase on length of follow-up, the expected log count 
increases by 0.008. Finally, there isn’t enough information to estimate the dispersion 
coefficient, (Negative binomial). 

Parameter Estimates 

Parameter B 
Std. 
Error 

95% Wald 
Confidence 

Interval 
Hypothesis Test 

Exp(B) 

95% Wald 
Confidence 
Interval for 

Exp(B) 

Lower Upper 
Wald 
Chi-

Square 
df Sig. Lower Upper 

(Intercept) -5.415 0.753 -6.891 -3.939 51.716 1 0.000 0.004 0.001 0.019 

[care_group=1] -0.321 0.130 -0.576 -0.067 6.115 1 0.013 0.725 0.562 0.935 

[care_group=2] 0 
      

1.000 
  

[gender=1] -0.544 0.126 -0.791 -0.298 18.743 1 0.000 0.580 0.453 0.742 

[gender=2] 0 
      

1.000 
  

[pathway_type=1] 1.299 0.225 0.859 1.739 33.409 1 0.000 3.666 2.360 5.694 

[pathway_type=2] 0 
      

1.000 
  

[prim_disease=1] -1.141 0.319 -1.766 -0.517 12.841 1 0.000 0.319 0.171 0.596 

[prim_disease=2] -2.158 0.415 -2.972 -1.344 26.989 1 0.000 0.116 0.051 0.261 

[prim_disease=3] 0.729 0.272 0.195 1.263 7.164 1 0.007 2.073 1.216 3.537 

[prim_disease=4] 0 
      

1.000 
  

[AACCI_clustering=1] 0.232 0.243 -0.244 0.708 0.914 1 0.339 1.261 0.784 2.030 

[AACCI_clustering=2] 0 
      

1.000 
  

[region=1] -2.576 0.463 -3.485 -1.668 30.925 1 0.000 0.076 0.031 0.189 

[region=4] 1.801 0.354 1.107 2.494 25.881 1 0.000 6.053 3.025 12.114 

[region=6] 1.611 0.418 0.791 2.432 14.826 1 0.000 5.010 2.206 11.377 

[region=7] 0.471 0.886 -1.265 2.208 0.283 1 0.595 1.602 0.282 9.097 

[region=8] -1.066 0.484 -2.014 -0.117 4.849 1 0.028 0.344 0.133 0.889 

[region=9] 0 
      

1.000 
  

AGE 0.033 0.007 0.019 0.047 20.872 1 0.000 1.033 1.019 1.048 

LFU 0.008 0.001 0.007 0.009 214.346 1 0.000 1.008 1.007 1.009 

(Scale) 1 
         

(Negative binomial) 1 
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The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", and "[region=2]" have not been included in the above analysis, since 
there were not enough valid cases. 

The variables "wave", "his_start", "hs_integr_start", "impr_integr", "geography (1)", 
"geography (2)", "[region=3]" and "[region=5]" have not been included in the analysis due to 
multicollinearity. 

The analysis was conducted after recoding the remaining variables as follows: 
 

Variable New values 

[care_group=1] Intervention 

[care_group=2] Comparator: Reference category 

[gender=1] Female 

[gender=2] Male: Reference category 

[pathway_type=1] Long term 

[pathway_type=2] Short term: Reference category 

AGE Numeric 

[prim_disease=1] CHF 

[prim_disease=2] COPD 

[prim_disease=3] DM 

[prim_disease=4] Other pathologies: Reference category 

[AACCI_clustering=1] Lower (<=Median) 

[AACCI_clustering=2] Higher (>Median): Reference category 

LFU Numeric 

[region=1] Aragon 

[region=4] FVG 

[region=6] RSD 

[region=7] North Brabant 

[region=8] Scotland 

[region=9] Tallinn: Reference category 
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Appendix F: Multiple regression model 

F.1 Mean length of each hospital stay per patient  
 

Number of cases with valid mean_los_hosp 375 

Number of cases with valid cases of all independent variables 324 

Number of cases after removing outliers and multicollinearity 323 

For the variable "Mean length of each hospital stay per patient (mean_los_hosp)" we 
applied the multiple regression model. Note that for the variable mean_los_hosp the ln 
transformation satisfies the assumptions, as shown in the following plot and histogram. 
(Freund & William, 1997),(Greene W. , 1990),(Johnson, 1994),(Myers R. H., 1990). The values 
are very close to the reference line, which indicates that the plot of residuals fits the 
expected pattern well enough to support a conclusion that the residuals are normally 
distributed. 
 

Normal P-P plot of Regression Standardized Residual 
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Histogram 

 

Anova 

 
Sum of Squares df 

Mean 
Square 

F Sig. 

Regression 168.044 7 24.006 31.693 0.000 

Residual 238.604 315 0.757 
  

Total 406.648 322 
   

Model Summary 

R R Square 
Adjusted 
R Square 

Std. 
Error of 

the 
Estimate 

Change Statistics 

Durbin-
Watson 

R 
Square 
Change 

F 
Change 

df1 df2 
Sig. F 

Change 

0.643 0.413 0.400 0.870 0.007 3.998 1 315 0.046 0.948 

Coefficients 

 
Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 

95,0% 
Confidence 

Interval for B 

Collinearity 
Statistics 

 B 
Std. 

Error 
Beta 

Lower 

Bound 

Upper 

Bound 
Tolerance VIF 

(Constant) 1.713 0.164 
 

10.441 0.000 1.390 2.036 
  

care_group 0.117 0.111 0.051 1.054 0.293 -0.101 0.334 0.785 1.274 

region_RSD -1.024 0.164 -0.400 -6.259 0.000 -1.345 -0.702 0.456 2.195 

geography_CENTRAL -1.211 0.144 -0.477 -8.427 0.000 -1.494 -0.928 0.581 1.721 

impr_integr -0.597 0.143 -0.266 -4.164 0.000 -0.879 -0.315 0.458 2.185 

LFU_clustering 0.435 0.130 0.185 3.353 0.001 0.180 0.690 0.611 1.636 

region_Kraljevo 0.976 0.360 0.127 2.713 0.007 0.268 1.684 0.855 1.170 

pathway_type 0.311 0.156 0.101 2.000 0.046 0.005 0.618 0.727 1.376 
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The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", "region_Attica", and "region_NorthBrabant" have not been included 
in the above analysis, since there were not enough valid cases. The analysis was conducted 
after recoding the remaining variables as follows: 
 

Variable New values 

care_group 
0 → Comparator 
1 → Intervention 

gender 
0 → Female 
1 → Male 

pathway_type 
0 → Short term 
1 → Long term 

AGE_group_65 
1 → Age < 65 
0 → Other Age Groups  

AGE_group_65to75 
1 → Age [65, 75] 
0 → Other Age Groups 

prim_disease_COPD 
1 → COPD 
0 → Others 

prim_disease_DM 
1 → DM 
0 → Others 

prim_disease_OTHER 
1 → Other 
0 → Others 

AACCI_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

LFU_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

wave 
0 → Second (Regions=2, 3, 5, 7, 9) 
1 → First (Regions=1, 4, 6, 8) 

his_start 
0 → No (Regions=2, 4, 5, 7) 
1 → Yes (Regions=1, 3, 6, 8, 9) 

hs_integr_start 
0 → Low (Regions=1, 2, 4, 5, 7, 9) 
1 → High (Regions=3, 6, 8) 

impr_integr 
0 → Low (Regions=2, 3, 4, 5, 8) 
1 → High (Regions=1, 6, 7, 9) 

geography_CENTRAL 
1 → Central 
0 → Others 

geography_SOUTHERN 
1 → Southern 
0 → Others 

region_Aragon 
1 → Aragon 
0 → Others 

region_SouthKarelia 
1 → South Karelia 
0 → Others 

region_FVG 
1 → FVG 
0 → Others 

region_Kraljevo 
1 → Kraljevo 
0 → Others 

region_RSD 
1 → RSD 
0 → Others 

region_Tallinn 
1 → Tallinn 
0 → Others 
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F.2 Annual contacts rate  
 

Number of cases with valid a_contacts_total 1311 

Number of cases with valid cases of all independent variables 1142 

Number of cases after removing outliers and multicollinearity 1124 

For the variable "Annual contacts rate (a_contacts_total)" we have also applied the 
multiple regression model. Note that for this variable the ln transformation satisfies the 
assumptions, as shown in the following plot and histogram. (Freund & William, 1997)(Myers 
R. H., 1990)(Neter, Kutner, Nachtsheim, & Wasserman, 1996). The values are very close to 
the reference line, which indicates that the plot of residuals fits the expected pattern well 
enough to support a conclusion that the residuals are normally distributed. We have to 
mention at this stage that we have also tried to apply the multiple regression model for 
the variable "contacts rate" and for the usual transformations (square, ln, inverse and root) 
but the assumptions were not met. Moreover, according to (McNamee, 2005 Jul; 62(7)) we 
have adjusted the results for the length of hospital stay (LFU). 
 

Normal P-P plot of Regression Standardized Residual 

 
 



D8.4 Deployment outcomes 

 
 

Public Page 169 of 184 v1.0, 18th October 2016 

Histogram 

 
Anova 

 
Sum of Squares df 

Mean 
Square 

F Sig. 

Regression 2336.734 11 212.430 344.144 0.000 

Residual 686.406 1112 0.617 
  

Total 3023.140 1123 
   

Model Summary 

R R Square 
Adjusted 
R Square 

Std. 
Error of 

the 
Estimate 

Change Statistics 

Durbin-
Watson 

R 
Square 
Change 

F 
Change 

df1 df2 
Sig. F 

Change 

0.879 0.773 0.771 0.786 0.001 4.235 1 1112 0.040 1.630 

Coefficients 

 
Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. 

95,0% Confidence 
Interval for B 

Collinearity 
Statistics 

 
B 

Std. 
Error 

Beta 
Lower 
Bound 

Upper 
Bound 

Tolerance VIF 

(Constant) 2.557 0.094 
 

27.277 0.000 2.373 2.741 
  

care_group 0.812 0.057 0.234 14.304 0.000 0.701 0.924 0.765 1.307 

geography_CENTRAL -2.059 0.102 -0.512 -20.167 0.000 -2.260 -1.859 0.316 3.160 

region_Attica -2.613 0.101 -0.447 -25.919 0.000 -2.811 -2.415 0.685 1.459 

region_SouthKarelia 2.196 0.106 0.356 20.766 0.000 1.988 2.403 0.695 1.439 

region_Aragon 0.701 0.075 0.194 9.283 0.000 0.553 0.849 0.465 2.149 

region_RSD -0.717 0.102 -0.128 -7.029 0.000 -0.917 -0.517 0.613 1.632 

region_Kraljevo -0.400 0.123 -0.070 -3.257 0.001 -0.641 -0.159 0.441 2.267 

region_NorthBradant 0.729 0.224 0.054 3.263 0.001 0.291 1.168 0.738 1.356 

LFU_clustering 0.187 0.062 0.057 3.007 0.003 0.065 0.309 0.577 1.733 

AGE_group_65to75 -0.144 0.057 -0.037 -2.511 0.012 -0.256 -0.031 0.919 1.089 

pathway_type 0.173 0.084 0.038 2.058 0.040 0.008 0.337 0.603 1.659 
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The variables "tot_com_clustering", "education_level_clustering", "mobile" "pc", 
"sum_soc_sup_enr_clustering", "d_sum_soc_sup_clustering", "pat_adh_clustering", 
"prof_adh_clustering", "region_Attica", and "region_NorthBrabant" have not been included 
in the above analysis, since there were not enough valid cases. The analysis was conducted 
after recoding the remaining variables as follows: 
 

Variable New values 

care_group 
0 → Comparator 
1 → Intervention 

gender 
0 → Female 
1 → Male 

pathway_type 
0 → Short term 
1 → Long term 

AGE_group_65 
1 → Age < 65 
0 → Other Age Groups  

AGE_group_65to75 
1 → Age [65, 75] 
0 → Other Age Groups 

prim_disease_COPD 
1 → COPD 
0 → Others 

prim_disease_DM 
1 → DM 
0 → Others 

prim_disease_OTHER 
1 → Other 
0 → Others 

AACCI_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

LFU_clustering 
0 → Higher (>Median) 
1 → Lower (<=Median) 

wave 
0 → Second (Regions=2, 3, 5, 7, 9) 
1 → First (Regions=1, 4, 6, 8) 

his_start 
0 → No (Regions=2, 4, 5, 7) 
1 → Yes (Regions=1, 3, 6, 8, 9) 

hs_integr_start 
0 → Low (Regions=1, 2, 4, 5, 7, 9) 
1 → High (Regions=3, 6, 8) 

impr_integr 
0 → Low (Regions=2, 3, 4, 5, 8) 
1 → High (Regions=1, 6, 7, 9) 

geography_CENTRAL 
1 → Central 
0 → Others 

geography_SOUTHERN 
1 → Southern 
0 → Others 

region_Aragon 
1 → Aragon 
0 → Others 

region_SouthKarelia 
1 → South Karelia 
0 → Others 

region_FVG 
1 → FVG 
0 → Others 

region_Kraljevo 
1 → Kraljevo 
0 → Others 

region_RSD 
1 → RSD 
0 → Others 

region_Tallinn 
1 → Tallinn 
0 → Others 
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Appendix G: 2-way ANOVA 

G.1 2-way ANOVA tests for annual admissions rate 

ANOVA Table 1: Annual admissions rate by age 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 0.64 1.29 159 0.59 1.04 95 0.736 

[65-75] 0.52 1.10 221 0.46 0.86 149 0.554 

>75 0.40 0.96 460 0.40 0.75 404 0.957 

Total 0.48 1.07 840 0.44 0.82 648 0.009 

ANOVA Table 2: Annual admissions rate by number of comorbidities 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.73 1.26 233 0.35 0.73 329 <0.001 

Higher (>median) 0.41 0.97 250 0.43 0.88 169 0.833 

Total 0.57 1.13 483 0.38 0.79 498 0.216 

ANOVA Table 3: Annual admissions rate by AACCI 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.51 1.14 457 0.45 0.82 315 0.394 

Higher (>median) 0.44 0.98 383 0.44 0.83 333 0.904 

Total 0.48 1.07 840 0.44 0.82 648 0.009 

AACCI Age-adjusted Charlson Comorbidity Index 

ANOVA Table 4: Annual admissions rate by primary disease 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 0.80 1.34 241 0.68 1.02 196 0.283 

COPD 0.31 0.75 45 0.41 0.85 28 0.628 

Diabetes 0.44 0.95 93 0.32 0.77 119 0.314 

Other pathologies 0.34 0.91 461 0.37 0.75 307 0.555 

Total 0.48 1.07 840 0.46 0.86 650 0.006 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 

ANOVA Table 5: Annual admissions rate by educational level 

Educational level 
Intervention group Comparator group 

 P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.51 1.10 345 0.46 0.87 124 0.629 

Higher (>median) 0.64 1.26 138 0.30 0.73 88 0.010 

Total 0.55 1.15 483 0.39 0.81 212 0.909 

ANOVA Table 6: Annual admissions rate by use of mobile 

Familiar with using mobile 
Intervention group Comparator group 

 P-value 
Mean SD N Mean SD N 

Yes 0.73 1.84 429 0.87 1.80 186 0.737 

No 0.83 1.96 109 0.24 0.66 65 0.031 

Total 0.75 1.86 538 0.71 1.61 251 0.008 
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ANOVA Table 7: Annual admissions rate by use of computer 

Familiar with using computer 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 0.67 1.26 297 0.74 1.08 53 0.673 

No 0.34 0.89 186 0.33 0.78 187 0.946 

Total 0.54 1.14 483 0.42 0.87 240 0.858 

ANOVA Table 8: Annual admissions rate by length of follow-up 

Length of follow-up 
Intervention group Comparator group P-

value Mean SD N Mean SD N 

Lower (<=median) 0.39 1.02 488 0.23 0.71 244 0.015 

Higher (>median) 0.61 1.13 352 0.57 0.86 404 0.629 

Total 0.48 1.07 840 0.44 0.82 648 0.009 

ANOVA Table 9: Annual admissions rate by wave of pilots 

Wave of pilots 
Intervention group Control 

P-value 
Mean SD N Mean SD N 

First wave 0.58 1.15 594 0.50 0.89 396 0.247 

Second wave 0.24 0.80 246 0.35 0.70 252 0.116 

Total 0.48 1.07 840 0.44 0.82 648 0.009 

ANOVA Table 10: Annual admissions rate by large, integrated and established legacy 
Healthcare Information systems at start 

Large, integrated and established 
legacy Healthcare Information 
systems at start 

Intervention group Control 
P-value 

Mean SD N Mean SD N 

Yes 0.52 1.12 650 0.49 0.84 454 0.664 

No 0.35 0.87 190 0.32 0.78 194 0.796 

Total 0.48 1.07 840 0.44 0.82 648 0.009 

ANOVA Table 11: Annual admissions rate by self-perceived health & social care 
integration level at start 

Self-perceived Health & Social Care 
Integration level at start 

Intervention group Control P-
value Mean SD N Mean SD N 

High 0.62 1.22 436 0.77 0.94 243 0.061 

Low 0.33 0.85 404 0.24 0.68 405 0.104 

Total 0.48 1.07 840 0.44 0.82 648 0.090 

ANOVA Table 12: Annual admissions rate by self-perceived overall improvement in 
integration level 

Self-perceived Overall 
Improvement in integration level 

Intervention group Comparator group P-
value Mean SD N Mean SD N 

High 0.69 1.24 287 0.33 0.72 270 0.000 

Low 0.37 0.95 553 0.52 0.88 378 0.012 

Total 0.48 1.07 840 0.44 0.82 648 0.009 
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ANOVA Table 13: Annual admissions rate by geographical location 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 0.90 1.44 207 0.70 0.88 192 0.085 

Central Europe 0.28 0.83 380 0.37 0.81 203 0.244 

Southern Europe 0.41 0.92 252 0.31 0.75 253 0.164 

Total 0.47 1.06 839 0.44 0.82 648 0.008 

ANOVA Table 14: Annual admissions rate by pathway type 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 0.49 1.07 757 0.46 0.86 360 0.612 

Short term 0.47 1.19 84 0.67 1.24 96 0.279 

Total 0.48 1.08 841 0.50 0.95 456 0.009 

G.2 2-way ANOVA tests for mean length of each hospital stay 

ANOVA Table 15: Mean length of each hospital stay per patient by age 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 4.25 6.99 35 3.73 4.10 32 0.710 

[65-75] 5.30 7.01 52 6.01 6.43 42 0.609 

>75 8.13 6.73 95 9.14 9.85 106 0.392 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

ANOVA Table 16: Mean length of each hospital stay per patient by number of 
comorbidities 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 3.58 4.05 84 6.73 7.26 66 0.002 

Higher (>median) 7.86 4.84 50 9.24 8.42 47 0.328 

Total 5.17 4.81 134 7.77 7.83 113 0.018 

ANOVA Table 17: Mean length of each hospital stay per patient by AACCI 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 6.04 6.99 88 5.30 7.43 89 0.497 

Higher (>median) 7.08 7.05 94 9.55 9.17 91 0.042 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

AACCI Age-adjusted Charlson Comorbidity Index 

ANOVA Table 18: Mean length of each hospital stay per patient by primary disease 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 3.69 4.08 85 7.90 9.66 70 0.001 

COPD 9.10 11.99 10 8.71 9.27 7 0.941 

Diabetes 10.54 8.53 23 10.90 7.27 24 0.880 

Other pathologies 8.58 7.17 64 5.89 7.66 79 0.033 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 
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ANOVA Table 19: Mean length of each hospital stay per patient by educational level 

Educational level 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 5.99 6.74 72 8.30 8.69 32 0.188 

Higher (>median) 5.62 6.90 32 5.35 6.88 20 0.891 

Total 5.88 6.76 104 7.17 8.10 52 0.458 

ANOVA Table 20: Mean length of each hospital stay per patient by use of mobile 

Familiar with using mobile 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 6.78 7.19 86 8.18 8.35 52 0.315 

No 4.13 3.98 27 3.40 4.94 10 0.680 

Total 6.14 6.64 113 7.41 8.06 62 0.582 

ANOVA Table 21: Mean length of each hospital stay per patient by use of computer 

Familiar with using computer 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 5.73 7.06 70 4.14 5.70 22 0.368 

No 7.29 6.50 34 9.21 8.65 40 0.256 

Total 6.24 6.89 104 7.41 8.06 62 0.558 

ANOVA Table 22: Mean length of each hospital stay per patient by length of follow-up 

Length of follow-up 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 8.33 8.00 74 9.99 9.55 35 0.377 

Higher (>median) 5.37 6.01 108 6.83 8.28 145 0.104 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

ANOVA Table 23: Mean length of each hospital stay per patient by wave of pilots 

Wave of pilots 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

First wave 5.74 6.25 149 5.24 6.48 122 0.529 

Second wave 10.54 9.66 33 12.08 10.53 58 0.480 

Total 6.61 7.20 182 7.45 8.60 180 0.952 

ANOVA Table 24: Mean length of each hospital stay per patient by large, integrated and 
established legacy Healthcare Information systems at start 

Large, integrated and 
established legacy Healthcare 
Information systems at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 5.78 6.34 146 6.77 8.38 141 0.281 

No 9.79 8.66 36 9.92 9.03 39 0.943 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

ANOVA Table 25: Mean length of each hospital stay per patient by self-perceived health 
& social care integration level at start 

Self-perceived Health & Social 
Care Integration level at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 5.45 6.95 107 6.77 8.87 113 0.219 

Low 8.18 6.86 75 8.59 8.06 67 0.743 

Total 6.57 7.02 182 7.45 8.60 180 0.952 
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ANOVA Table 26: Mean length of each hospital stay per patient by self-perceived 
overall improvement in integration level 

Self-perceived Overall 
Improvement in integration 
level 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 3.81 3.74 95 4.63 5.09 57 0.295 

Low 9.59 8.42 87 8.75 9.55 123 0.504 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

ANOVA Table 27: Mean length of each hospital stay per patient by geographical location 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 4.33 5.79 81 9.32 10.08 79 0.000 

Central Europe 7.94 7.72 40 3.08 3.43 52 0.001 

Southern Europe 8.65 7.27 61 9.07 8.32 49 0.781 

Total 6.57 7.02 182 7.45 8.60 180 0.952 

ANOVA Table 28: Mean length of each hospital stay per patient by pathway type 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 6.33 6.65 163 4.93 5.27 103 0.058 

Short term 6.78 5.35 18 7.31 9.85 31 0.807 

Total 6.38 6.52 181 5.48 6.65 134 0.030 

G.3 2-way ANOVA tests for total annual length of hospital stay 

ANOVA Table 29: Annual length of hospital stay by age (all admissions) 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 1.71 4.85 158 2.18 6.52 94 0.541 

[65-75] 2.68 7.65 221 2.72 7.73 145 0.967 

>75 2.59 7.52 455 2.88 7.86 390 0.590 

Total 2.45 7.13 834 2.74 7.64 629 0.009 

ANOVA Table 30: Annual length of hospital stay by age (all admissions) 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 2.61 5.91 239 1.95 6.47 314 0.217 

Higher (>median) 3.04 8.14 248 4.16 10.73 171 0.248 

Total 2.83 7.13 487 2.73 8.28 485 0.112 

ANOVA Table 31: Annual length of hospital stay by AACCI (all admissions) 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 2.01 6.49 449 2.04 6.10 306 0.941 

Higher (>median) 2.97 7.78 385 3.41 8.86 323 0.485 

Total 2.45 7.13 834 2.74 7.67 629 0.009 

AACCI Age-adjusted Charlson Comorbidity Index 
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ANOVA Table 32: Annual length of hospital stay by primary disease (all admissions) 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 2.65 5.82 244 4.55 10.77 182 0.033 

COPD 1.39 4.56 44 0.88 2.33 26 0.534 

Diabetes 4.96 11.32 95 2.80 7.71 118 0.115 

Other pathologies 1.92 6.73 451 1.97 5.92 304 0.903 

Total 2.45 7.13 834 2.83 7.93 630 0.007 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 

ANOVA Table 33: Annual length of hospital stay by educational level (all admissions) 

Educational level 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 2.42 7.20 340 2.08 5.82 117 0.631 

Higher (>median) 2.14 5.98 133 2.04 5.88 91 0.911 

Total 2.34 6.88 473 2.07 5.83 208 0.642 

ANOVA Table 34: Annual length of hospital stay by use of mobile (all admissions) 

Familiar with using mobile 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 2.83 8.34 411 4.33 11.31 175 0.115 

No 2.65 6.89 106 0.83 3.87 64 0.029 

Total 2.79 8.06 517 3.39 10.00 239 0.364 

ANOVA Table 35: Annual length of hospital stay by use of computer (all admissions) 

Familiar with using computer 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 2.81 7.84 289 3.93 10.42 51 0.467 

No 2.85 8.74 188 2.94 9.03 187 0.921 

Total 2.83 8.20 477 3.16 9.33 238 0.446 

ANOVA Table 36: Annual length of hospital stay by length of follow-up (all admissions) 

Length of follow-up 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 2.15 7.28 480 1.88 6.81 246 0.627 

Higher (>median) 2.86 6.90 354 3.29 8.08 383 0.439 

Total 2.45 7.13 834 2.74 7.64 629 0.009 

ANOVA Table 37: Annual length of hospital stay by wave of pilots (all admissions) 

Wave of pilots 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

First wave 2.74 7.29 590 2.16 6.37 386 0.186 

Second wave 1.54 5.92 243 3.66 9.24 243 0.003 

Total 2.39 6.94 833 2.74 7.64 629 0.007 
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ANOVA Table 38: Annual length of hospital stay by age (all admissions) 

Large, integrated and 
established legacy Healthcare 
Information systems at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 2.37 6.79 646 2.89 7.58 438 0.254 

No 2.74 8.19 188 2.64 8.54 192 0.901 

Total 2.45 7.13 834 2.82 7.88 630 0.007 

ANOVA Table 39: Annual length of hospital stay by self-perceived health & social care 
integration level at start (all admissions) 

Self-perceived Health & Social 
Care Integration level at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 2.54 7.34 432 4.38 9.03 224 0.009 

Low 2.24 6.48 401 1.83 6.58 405 0.376 

Total 2.39 6.94 833 2.74 7.64 629 0.007 

ANOVA Table 40: Annual length of hospital stay by self-perceived overall improvement 
in integration level (all admissions) 

Self-perceived Overall 
Improvement in integration 
level 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 2.64 5.84 293 1.31 4.03 264 0.002 

Low 2.26 7.47 540 3.78 9.33 365 0.010 

Total 2.39 6.94 833 2.74 7.66 629 0.007 

ANOVA Table 41: Annual length of hospital stay by geographical location (all 
admissions) 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 3.18 7.31 210 5.37 10.38 173 0.020 

Central Europe 1.38 5.65 371 1.49 5.08 207 0.815 

Southern Europe 3.24 8.14 252 1.95 6.70 249 0.053 

Total 2.40 6.96 833 2.74 7.64 629 0.007 

ANOVA Table 42: Annual length of hospital stay by pathway type (all admissions) 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 2.39 6.92 748 1.96 5.43 357 0.264 

Short term 2.45 7.11 85 4.39 11.98 91 0.189 

Total 2.39 6.94 833 2.45 7.30 448 0.009 

G.4 2-way ANOVA tests for annual number of unplanned admissions 

ANOVA Table 43: Annual number of unplanned admissions by age 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 0.42 1.04 157 0.34 0.64 92 0.464 

[65-75] 0.27 0.80 222 0.17 0.50 148 0.139 

>75 0.19 0.62 462 0.22 0.56 411 0.409 

Total 0.26 0.77 841 0.23 0.56 651 0.020 
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ANOVA Table 44: Annual number of unplanned admissions by number of comorbidities 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.56 1.13 233 0.19 0.53 329 <0.001 

Higher (>median) 0.10 0.44 253 0.05 0.26 176 0.115 

Total 0.32 0.87 486 0.14 0.46 505 0.009 

ANOVA Table 45: Annual number of unplanned admissions by AACCI 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.33 0.90 456 0.31 0.62 311 0.681 

Higher (>median) 0.18 0.59 386 0.16 0.49 340 0.642 

Total 0.26 0.78 842 0.23 0.56 651 0.024 

AACCI Age-adjusted Charlson Comorbidity Index 

ANOVA Table 46: Annual number of unplanned admissions by primary disease 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 0.50 1.10 242 0.24 0.58 200 0.002 

COPD 0.15 0.58 46 0.10 0.41 28 0.671 

Diabetes 0.12 0.44 95 0.11 0.40 120 0.770 

Other pathologies 0.21 0.70 463 0.28 0.60 303 0.115 

Total 0.28 0.82 846 0.23 0.56 651 0.049 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 

ANOVA Table 47: Annual number of unplanned admissions by educational level 

Educational level 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.20 0.69 345 0.06 0.28 126 0.003 

Higher (>median) 0.22 0.74 135 0.08 0.36 89 0.062 

Total 0.20 0.70 480 0.07 0.32 215 0.127 

ANOVA Table 48: Annual number of unplanned admissions by use of mobile 

Familiar with using mobile 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 0.22 0.75 424 0.04 0.22 182 <0.001 

No 0.34 0.92 103 0.04 0.20 65 0.002 

Total 0.24 0.78 527 0.04 0.21 247 0.004 

ANOVA Table 49: Annual number of unplanned admissions by use of computer 

Familiar with using computer 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 0.31 0.88 294 0.16 0.40 53 0.044 

No 0.04 0.23 190 0.01 0.09 194 0.155 

Total 0.20 0.71 484 0.04 0.21 247 0.023 
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ANOVA Table 50: Annual number of unplanned admissions by length of follow-up 

Length of follow-up 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 0.17 0.66 494 0.06 0.35 251 0.003 

Higher (>median) 0.37 0.89 347 0.33 0.64 400 0.492 

Total 0.26 0.77 841 0.23 0.56 651 0.020 

ANOVA Table 51: Annual number of unplanned admissions by wave of pilots 

Wave of pilots 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

First wave 0.30 0.84 595 0.21 0.54 399 0.037 

Second wave 0.16 0.61 247 0.26 0.58 252 0.061 

Total 0.26 0.78 842 0.23 0.56 651 0.024 

ANOVA Table 52: Annual number of unplanned admissions by large, integrated and 
established legacy Healthcare Information systems at start 

Large, integrated and 
established legacy Healthcare 
Information systems at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 0.35 0.90 650 0.33 0.65 450 0.624 

No 0.01 0.11 195 0.01 0.09 201 0.632 

Total 0.27 0.81 845 0.23 0.56 651 0.041 

ANOVA Table 53: Annual number of unplanned admissions by self-perceived health & 
social care integration level at start 

Self-perceived Health & Social 
Care Integration level at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 0.40 0.97 435 0.60 0.89 243 0.006 

Low 0.11 0.44 407 0.06 0.30 413 0.037 

Total 0.26 0.78 842 0.26 0.65 656 0.008 

ANOVA Table 54: Annual number of unplanned admissions by self-perceived overall 
improvement in integration level 

Self-perceived Overall 
Improvement in integration 
level 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 0.54 1.11 287 0.14 0.45 271 <0.001 

Low 0.13 0.55 557 0.29 0.62 380 <0.001 

Total 0.27 0.81 844 0.23 0.56 651 0.035 

ANOVA Table 55: Annual number of unplanned admissions by geographical location 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 0.73 1.31 210 0.41 0.68 192 0.002 

Central Europe 0.13 0.55 381 0.27 0.62 199 0.006 

Southern Europe 0.15 0.52 256 0.06 0.31 260 0.015 

Total 0.28 0.84 847 0.23 0.56 651 0.057 
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ANOVA Table 56: Annual number of unplanned admissions by pathway type 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 0.30 0.85 758 0.23 0.58 357 0.081 

Short term 0.05 0.33 88 0.08 0.28 100 0.469 

Total 0.28 0.82 846 0.20 0.53 457 0.676 

G.5 2-way ANOVA tests for annual unplanned contacts rate 

ANOVA Table 57: Annual unplanned contacts rate by age 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 17.85 52.52 117 13.05 22.87 41 0.428 

[65-75] 31.93 65.54 198 26.19 59.01 119 0.423 

>75 77.23 102.77 408 30.87 47.45 387 <0.001 

Total 55.21 90.65 723 28.52 49.05 547 <0.001 

ANOVA Table 58: Annual unplanned contacts rate by number of comorbidities 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 46.95 52.67 261 26.28 32.22 321 <0.001 

Higher (>median) 42.02 49.19 281 18.77 21.27 175 <0.001 

Total 44.39 50.90 542 23.63 29.03 496 <0.001 

ANOVA Table 59: Annual unplanned contacts rate by AACCI 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 51.67 102.41 290 31.63 55.19 206 0.005 

Higher (>median) 55.18 73.95 431 26.64 44.91 341 <0.001 

Total 53.76 86.48 721 28.52 49.05 547 <0.001 

AACCI Age-adjusted Charlson Comorbidity Index 

ANOVA Table 60: Annual unplanned contacts rate by primary disease 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 42.08 63.08 252 25.51 45.53 177 0.002 

COPD 45.05 54.27 46 26.90 26.43 24 0.064 

Diabetes 33.22 59.15 150 26.33 48.82 156 0.268 

Other pathologies 75.59 109.67 272 33.32 54.26 190 <0.001 

Total 53.08 84.57 720 28.52 49.05 547 <0.001 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 

ANOVA Table 61: Annual unplanned contacts rate by educational level 

Educational level 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 16.31 32.18 270 10.76 17.82 130 0.028 

Higher (>median) 18.04 23.95 149 15.69 20.34 93 0.415 

Total 16.92 29.50 419 12.82 19.03 223 0.025 
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ANOVA Table 62: Annual unplanned contacts rate by use of mobile 

Familiar with using mobile 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 18.95 24.27 332 15.22 17.18 192 0.041 

No 8.37 11.98 106 2.45 2.14 58 <0.001 

Total 16.39 22.39 438 12.26 16.02 250 0.020 

ANOVA Table 63: Annual unplanned contacts rate by use of computer 

Familiar with using 
computer 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 11.60 12.93 216 7.41 10.55 49 0.018 

No 12.56 15.85 194 12.07 13.89 197 0.744 

Total 12.06 14.38 410 11.14 13.40 246 0.155 

ANOVA Table 64: Annual unplanned contacts rate by length of follow-up 

Length of follow-up 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 61.39 93.32 351 27.23 25.19 274 <0.001 

Higher (>median) 47.92 83.26 371 29.80 64.72 273 0.002 

Total 54.47 88.49 722 28.52 49.05 547 <0.001 

ANOVA Table 65: Annual unplanned contacts rate by wave of pilots 

Wave of pilots 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

First wave 53.87 62.28 453 28.88 25.63 286 <0.001 

Second wave 59.69 129.64 271 28.12 65.81 261 <0.001 

Total 56.05 93.32 724 28.52 49.05 547 <0.001 

ANOVA Table 66: Annual unplanned contacts rate by large, integrated and established 
legacy healthcare Information systems at start 

Large, integrated and 
established legacy Healthcare 
Information systems at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 76.40 104.25 472 39.08 58.89 336 <0.001 

No 15.37 28.54 251 11.69 16.11 211 0.082 

Total 55.21 90.65 723 28.52 49.05 547 <0.001 

ANOVA Table 67: Annual unplanned contacts rate by self-perceived health & social 
care integration level at start 

Self-perceived Health & Social 
Care Integration level at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 61.35 128.53 254 57.13 108.89 126 0.738 

Low 53.18 67.01 470 22.47 24.91 423 <0.001 

Total 56.05 93.32 724 30.42 58.27 549 <0.001 
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ANOVA Table 68: Annual unplanned contacts rate by self-perceived overall 
improvement in integration level 

Self-perceived Overall 
Improvement in integration 
level 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 76.24 70.48 300 29.06 26.93 256 <0.001 

Low 40.30 100.01 423 28.03 62.38 291 0.044 

Total 55.21 90.65 723 28.52 49.05 547 <0.001 

ANOVA Table 69: Annual unplanned contacts rate by geographical location 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 106.05 165.15 184 42.47 77.29 173 <0.001 

Central Europe 5.12 4.49 225 2.88 2.48 82 <0.001 

Southern Europe 69.30 68.24 318 27.45 26.06 292 <0.001 

Total 58.74 102.09 727 28.52 49.05 547 <0.001 

ANOVA Table 70: Annual unplanned contacts rate by pathway type 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 56.21 91.94 639 26.71 26.54 298 <0.001 

Short term 47.63 80.23 84 19.67 18.02 87 0.002 

Total 55.21 90.65 723 25.12 25.02 385 0.024 

G.6 2-way ANOVA tests for annual length of hospital stay (unplanned 
admissions) 

ANOVA Table 71: Annual length of hospital stay by age (unplanned admissions) 

Age 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

<65 1.41 4.64 152 2.17 6.69 89 0.343 

[65-75] 2.04 6.74 205 2.18 7.42 134 0.854 

>75 2.21 6.85 441 2.63 7.54 371 0.412 

Total 2.01 6.46 798 2.46 7.38 594 0.009 

ANOVA Table 72: Annual length of hospital stay by number of comorbidities (unplanned 
admissions) 

Number of comorbidities 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 1.81 4.37 214 1.62 6.07 287 0.691 

Higher (>median) 2.86 8.08 242 3.66 10.47 164 0.406 

Total 2.36 6.62 456 2.36 8.01 451 0.060 

ANOVA Table 73: Annual length of hospital stay by AACCI (unplanned admissions) 

AACCI 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 1.60 5.78 434 1.99 6.22 292 0.394 

Higher (>median) 2.39 6.78 363 2.76 7.91 301 0.513 

Total 1.96 6.26 797 2.38 7.13 593 0.009 

AACCI Age-adjusted Charlson Comorbidity Index 
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ANOVA Table 74: Annual length of hospital stay by primary disease (unplanned 
admissions) 

Primary disease 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

CHF 1.93 4.60 219 4.17 10.76 158 0.015 

COPD 1.39 4.56 44 0.88 2.33 26 0.534 

Diabetes 4.02 9.98 91 2.52 7.58 114 0.237 

Other pathologies 1.60 6.07 443 1.85 5.77 297 0.569 

Total 1.96 6.26 797 2.55 7.71 595 0.006 

CHF Congestive Heart Failure; COPD Chronic Obstructive Pulmonary Disease 

ANOVA Table 75: Annual length of hospital stay by educational level (unplanned 
admissions) 

Educational level 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 2.02 6.61 326 1.59 5.34 106 0.522 

Higher (>median) 1.61 5.48 126 1.07 4.59 82 0.526 

Total 1.90 6.31 452 1.37 5.02 188 0.407 

ANOVA Table 76: Annual length of hospital stay by use of mobile (unplanned 
admissions) 

Familiar with using mobile 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Yes 2.53 8.19 397 3.93 11.07 162 0.146 

No 1.72 5.14 97 0.05 0.21 57 0.002 

Total 2.37 7.69 494 2.92 9.67 219 0.930 

ANOVA Table 77: Annual length of hospital stay by use of computer (unplanned 
admissions) 

Familiar with using 
computer 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 2.25 7.15 275 1.95 8.81 36 0.840 

No 2.55 8.72 180 3.11 9.84 183 0.530 

Total 2.37 7.80 455 2.92 9.67 219 0.898 

ANOVA Table 78: Annual length of hospital stay by length of follow-up (unplanned 
admissions) 

Length of follow-up 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Lower (<=median) 1.75 6.51 471 1.36 5.70 239 0.411 

Higher (>median) 2.39 6.38 327 3.07 7.89 354 0.215 

Total 2.01 6.46 798 2.38 7.13 593 0.011 

ANOVA Table 79: Annual length of hospital stay by wave of pilots (unplanned 
admissions) 

Wave of pilots 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

First wave 2.47 7.02 565 2.06 6.53 362 0.363 

Second wave 0.91 4.67 233 3.09 8.52 232 0.001 

Total 2.01 6.46 798 2.46 7.38 594 0.009 
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ANOVA Table 80: Annual length of hospital stay by large, integrated and established 
legacy healthcare Information systems at start (unplanned admissions) 

Large, integrated and 
established legacy Healthcare 
Information systems at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

Yes 1.85 5.87 615 2.46 6.93 406 0.155 

No 2.31 7.46 182 2.22 7.58 187 0.896 

Total 1.96 6.26 797 2.38 7.13 593 0.009 

ANOVA Table 81: Annual length of hospital stay by self-perceived health & social care 
integration level at start (unplanned admissions) 

Self-perceived Health & Social 
Care Integration level at start 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 2.02 6.62 408 4.46 9.44 203 0.001 

Low 2.01 6.30 390 1.30 5.27 390 0.089 

Total 2.01 6.46 798 2.38 7.14 593 0.011 

ANOVA Table 82: Annual length of hospital stay by self-perceived overall improvement 
in integration level (unplanned admissions) 

Self-perceived Overall 
Improvement in integration 
level 

Intervention group Comparator group 
P-value 

Mean SD N Mean SD N 

High 2.07 4.88 268 0.76 3.27 236 <0.001 

Low 1.99 7.13 530 3.58 8.96 358 0.005 

Total 2.01 6.46 798 2.46 7.38 594 0.009 

ANOVA Table 83: Annual length of hospital stay by geographical location (unplanned 
admissions) 

Geographical/Cultural 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Northern Europe 2.14 5.64 186 4.94 10.30 147 0.003 

Central Europe 1.14 5.38 363 1.10 3.50 202 0.919 

Southern Europe 3.01 7.61 248 1.92 6.76 244 0.091 

Total 1.96 6.26 797 2.39 7.17 593 0.009 

ANOVA Table 84: Annual length of hospital stay by pathway type (unplanned 
admissions) 

Pathway type 
Intervention group Comparator group 

P-value 
Mean SD N Mean SD N 

Long term 2.05 6.47 718 1.68 5.29 338 0.335 

Short term 1.74 6.37 80 3.87 11.41 81 0.144 

Total 2.01 6.46 798 2.11 6.95 419 0.021 

 


