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Executive summary 

This deliverable D7.9 summarises the characteristics of the population recruited in the 
three projects SmartCare, BeyondSilos and CareWell. The work was based on reviewing the 
evaluation protocols of the three projects, aligning the three codebooks, and analysing the 
baseline data collected up until 22nd August, 2016. Data from 3219 care recipients have 
been analysed, 1764 from SmartCare, 617 from BeyondSilos and 838 from CareWell. 

The baseline demographic and clinical characteristics of the three populations have been 
compared in order to identify commonalities and differences between them. The sites, 
given the broad eligibility criteria, especially in the case of SmartCare project, had the 
flexibility to recruit and offer integrated services to the patients who need these services 
more. Consequently, this report could identify the target population for integrated care 
across 22 different European regions and settings which have participated in the three 
projects.  

Most of the participating regions have identified patients with heart failure, diabetes 
mellitus and chronic obstructive pulmonary disease as the populations at the highest risk of 
healthcare resource use. They have tried to identify the frailest of them based on different 
(local) criteria. The mean age of the population of the three projects was 77.32±10.64 
years, and 55% were female. The BeyondSilos population is significantly older than the 
other two projects, with a mean age of 81.67±8.17 (p<0.001).  CareWell population is 
significantly more complicated than the other two projects, having more comorbidities 
(median 3, IQR 2 – 5) and a significantly higher comorbidity index, 4.69±2.57 (BS 3.00±2.04 
and SC 1.87±2.39, p<0.001). The SmartCare population was more diverse, younger and less 
complicated than the other two projects. 

These differences indicate that the results of the three projects will be different even if 
the content of integrated care in each project was the same. Moreover, it means that if 
one were to try to compare the results of these projects to extrapolate messages such as 
lessons learnt for future deployment, he/she should adjust for all these differences and 
again should interpret the results of the cross-project comparison with caution. 
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1 Introduction 

1.1 Purpose of this document 

The deliverable compares the baseline data collected within the three projects, SmartCare 
(SC), CareWell (CW) and BeyondSilos (BS), all of them testing ICT enabled integrated care 
in different regions across Europe. 

The three projects strived to create synergy and coherence between the methodologies 
used in the evaluation framework of the projects, and to allow comparisons of the baseline 
data from the three projects. 

However, the three projects are different, and the evaluation framework was adapted to 
the specific needs of each of them. Moreover, the evaluation of each project was 
performed independently from the other two projects, and especially in the case of 
SmartCare at site level. The close collaboration of the medical coordinators and of the 
evaluation teams of the three projects offered the opportunity to transfer the lessons 
learned within each project to the others. 

This work has been based on: 

 The deliverables describing the evaluation of the three projects, namely: 

o SmartCare: D8.1 Evaluation framework for SmartCare (v1.0, 3rd October 2013) 
and D8.1 Update: Summary of deployment site progress (v1.0, 27th 
March 2014) 

o CareWell: D7.1 Evaluation framework (v2.0, 19th December 2014) 

o BeyondSilos: D6.1 Evaluation framework (v1.2, 18th December 2014) 

 The baseline data available in the central database of the three projects, managed 
by Arsenal.IT, at 22nd August 2016. 

1.2 Structure of document 

The sections in this deliverable cover the following topics: 

 Section 2 provides background information and the rationale for the three projects, 
including their objectives. 

 Section 3 describes the common evaluation framework, the study design, the choice 
of comparators, and the inclusion and exclusion criteria. It also sets out data 
collection methods and outcomes, time schedule and target population. 

 Section 4 describes the methodology for cross-project comparison of baseline data, 
including statistical methodology. 

 Section 5 describes the results of the analysis, including demographic and clinical 
characteristics, primary diseases and comorbidities. 

 Finally, section 6 presents the conclusions, and section 7 contains the references. 

1.3 Glossary 
 

AACCI Age-Adjusted Charlson Comorbidity Index 

ANOVA ANalysis Of VAriance 
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BMI Body Mass Index 

BS BeyondSilos 

CCI Charlson Comorbidity Index 

CHF Congestive Heart Failure 

COPD Chronic Obstructive Pulmonary Disease 

CSV Comma-separated values 

CW CareWell 

EEIG European Economic Interest Group 

GP General Practitioner 

HbA1c Glycated hemoglobin 

HTA Health Technology Assessment 

ICT Information Communication Technology 

ISPOR The International Society for Pharmacoeconomics and Outcomes Research 

MAST Model for ASsessment of Telemedicine applications 

NIHSS National Institutes of Health Stroke Scale 

NHS National Health Service 

NUHA New York Heart Association 

OUH Odense University Hospital 

PSP Policy Support Programme 

Renewing 
Health 

REgioNs of Europe WorkINg toGether for HEALTH 

SC SmartCare 

STROBE Strengthening the Reporting of Observational studies in Epidemiology 

WP Work Package 
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2 Background and rationale for the three projects 

2.1 Background 

The three projects tested, deployed at scale and evaluated the impact of ICT enabled 
integrated care in different regions and on different 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 
(process evaluation) intended to improve the current scientifically based knowledge on 
barriers and facilitators towards integrated care delivery. Beyond this, scientific 
knowledge was generated on outcomes of integrated care service delivery from the 
perspective of all actors involved. A common well-established and multi-dimensional 
evaluation framework has been suggested by all projects and sites. 

2.2 Objectives 

The common aim of the scientific studies carried out in all three projects was to identify 
the changes introduced by implementing ICT supported integrated health and social care in 
different domains according to the MAST evaluation framework (Kidholm, et al., 2012), 
including safety and clinical outcomes, resource use and cost of care, user / carer 
experience, and organisational changes. 

The main difference between the three projects is the type of integration which has been 
tested and evaluated. BeyondSilos has tested the so-called “horizontal” integration, 
CareWell “vertical” integration, and SmartCare both. “Horizontal” integration is the 
integration between social care and health care, and the changing organisational models 
for elderly patients or other care recipients. “Vertical” integration is the integration of 
services delivered by primary healthcare, secondary healthcare and the third sector 
(voluntary sector), and the changing organisational models for frail elderly patients. 

2.3 Main hypothesis 

The main hypothesis was that integrated care would lead to a more personalised and 
coordinated care, improve outcomes for elderly patients, deliver more effective care and 
support, and provide more cost efficient health and social services. 
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3 Methods 

3.1 Assessment methodology 

The evaluation of the three projects has been conducted using the MAST multi-dimensional 
evaluation methodology adapted to the needs of each project focusing on integrated care. 
MAST includes assessment of the following seven domains: 

1. Health problem and characteristics of the application. 

2. Safety. 

3. Clinical effectiveness. 

4. Patient perspectives. 

5. Economic aspects: in all three projects economic evaluation has been performed as 
cost-benefit analysis, and was part of the exploitation activities and deployment 
plans (e.g. for SmartCare deliverable D9.4). 

6. Organisational aspects. 

7. Socio-cultural, ethical and legal aspects. 

MAST is based on HTA (Health Technology Assessment), and has been successfully validated 
in the ICT PSP Type A project Renewing Health. It is encountering an increasing level of 
success among organisations involved in trials of complex interventions such as those 
piloted in United4Health, because it fills a gap which has been widely felt in this area. 

3.2 Study design 

The study design of the three projects was that of a prospective observational study 
(cohort study), with a parallel or historical comparator group, randomised or non-
randomised (Table 1). 

The strengths of this study design are mainly the collection of real-life data about the 
impact on costs and organisation (structure, processes, and outcomes) which allows for the 
identification of barriers and facilitators for a wider service implementation. The long 
follow-up period allows for registering and monitoring long-term health effects and other 
outcomes, while the large sample size allows for stratification analysis and identification 
of patient subgroups that most benefit from the intervention. 

In addition, from an ethical perspective, the service that is proved to be efficacious should 
be offered to all potential healthcare users. This type of study design will assess the real-
life effectiveness of the trialled services with a high degree of external validity and 
generalisability of the results. Due to inclusion of patients from many European countries, 
the studies will be able to provide a valid estimate of the expected impact of the new 
organisational models in other regions in Europe. 

In most cases, care recipients were assessed; if eligible, they were informed about the 
project objectives and services, and if they signed the informed consent, whenever 
necessary, they were allocated to intervention or comparator group. In some cases, the 
project services have already been part of usual care, and it was not possible to provide 
integrated and non-integrated services in parallel. In these cases, the comparator group 
consisted of care recipients from different geographical areas or recruited by other centres 



D7.9 Cross-projects data comparison 

 
 

Public Page 10 of 36 v1.0, 31st August 2016 

(not-integrated) or consisted of the same patients before the integration. However, in 
most cases, the two groups ran in parallel. In SmartCare project, the only exceptions are: 

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

 Kraljevo: data collection for control group is mixed: historical data is 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.   

In the SmartCare and BeyondSilos projects, two different pathways have been tested, the 
short-term pathway and the long-term pathway. 
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Table 1: Study design 
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Observational YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES YES 

Intervention P P P P P P P P P P P P P P P P P P P P P P 

Comparator R P P P M P P P P ¥ R R ¥ R ¥ R ¥ R ¥ R P P P P P* P P 

Allocation 
ratio 

1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1 

Randomisation NO G G YES YES YES NO YES NO NO NO NO NO NO NO G YES YES YES NO G YES 

Sample size$ 600 650 300 200 220 100 100 420 300 200 100 200 100 100 160 10000 200 200 100 150* 100 100 

Abbreviations: M - Mixed; P - Prospective; R - Retrospective; G - Geographical 
$ Initial target sample size in accordance with the first deliverables submitted. In several cases these numbers have been revised 
¥ In CareWell project, it was planned to uses as comparator group the same patients before the integration but later this decision was revised and most of the 

sites, with the exception of Wales, decided to include a parallel comparator group.  

* Before and after comparison of the same population. Data collected prospective for both groups 
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3.3 Description of study settings and list of participating countries 

Study settings include all settings that are in any way relevant for the provision of health 
and social care, i.e. hospitals, GP’s offices, users’ homes, social services, volunteer service 
providers’ offices, etc. 

The following regions have participated in the three projects (Table 2 and Figure 1). 

Table 2: List of participating regions 

SmartCare CareWell BeyondSilos 

Scotland, UK The Basque Country, SP Northern Ireland, UK 

Region of Southern Denmark, DK Wales, UK Badalona, SP 

Aragon, ES Puglia, IT Valencia, SP 

FVG-ASS1, IT Northwest Croatia, IT Campania, IT 

Kraljevo, SRB Lower Silesia, PO Amadora, PR 

Tallinn, EST Veneto, IT Kinzigtal, GE 

South Karelia, FIN  Sofia, BU 

Uppsala, SE (withdrew)   

Attica, GRE   

North Brabant, NL   

 

Figure 1: Regions participating in the three projects 
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3.4 Inclusion and exclusion criteria for participants 

The eligibility criteria for CareWell and BeyondSilos projects are quite similar, but differ 
significantly in the SmartCare project (Table 3). In the SmartCare project, although any 
care recipient of health and social care (not necessary for Scotland), either at risk for fall 
or with congestive heart failure or frail, could participate in accordance with D8.1 
SmartCare Evaluation framework, several of the partners adopted eligibility criteria quite 
similar to the other two projects. 

Table 3: Eligibility criteria for the participation in the three projects 

 CareWell BeyondSilos SmartCare* 

Inclusion Criteria 

Age ≥65 ≥65 NO 

≥2 diseases included in CCI YES YES NO 

Frail YES NO NO 

Capability to understand and comply YES YES NO 

Social needs NO YES NO 

Reliable communication connection NO YES NO 

Informed consent NO YES NO 

Exclusion Criteria 

Active cancer YES YES NO 

Organ transplant YES YES NO 

Undergoing Dialysis YES YES NO 

Terminal state (candidates for palliative 
care) 

YES YES NO 

AIDS diagnosis YES YES NO 

Nursing homes YES NO NO 

*  Although not requested, several SmartCare participating sites have adopted eligibility criteria 
simialr to the other two projects 

At the end, most of the participating regions have identified patients with heart failure, 
diabetes mellitus and chronic obstructive pulmonary disease as the populations at the 
highest risk of healthcare resources use. In addition, in several documents they refer to 
frail and multimorbid patients, although assessed in different ways. 

3.5 Data collection and management 

There are codebooks for all the three projects which follow the same rules. The codebooks 
describe all data collected, time of collection, variable label, type of data (text or 
numbers), ranges, and other validation rules. Each pilot site was responsible for collecting 
and uploading their own data, and for cleaning data in line with the evaluation protocol. 
All data were stored in CSV files on the central database managed by Arsenàl.IT, Veneto’s 
Centre for Research and Innovation in e-Health. The database had daily back-up and 
secured data transfer. Internet connection was mandatory in order to access the central 
web-based database. 

3.6 Indicators and outcomes 

The main assumption of the three projects was that integrated care would improve 
patients’ perspectives, use less or less expensive resources, and have a positive impact on 
carers and organisational aspects. 
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For this purpose, the participating sites collected demographic, clinical, and 
epidemiological data, patients’ perspectives, e.g. patient activation and quality of life, 
and health and social care resources used. 

3.7 Time schedule 

SmartCare project started in March 2013, and the other two projects about one year later. 
Table 4 and Figure 2 describe the start and end dates for each project, the start and end 
dates of enrolment, and the end dates of follow-up. The start dates of enrolment concern 
the first site, and then gradually rest of the sites. Note that although CareWell and 
BeyondSilos projects end on 28th February 2017, there is a request for a 1-month extension 
approval. Extension of the SmartCare project has already been approved and consequently 
presented below. 

It is obvious that in most cases there is overlapping of the phases for the different sites 
participating in the same project e.g. in SmartCare, RSD started the evaluation before N. 
Brabant start enrolment. 

Table 4: Milestones of the three projects 

Milestones SmartCare CareWell BeyondSilos 

Start project 1st March 2013 1st February 2014 1st February 2014 

Start enrolment 1st May 2014  1st February 2015 1st February 2015 

End enrolment 
30th June 2016 (last site 
N. Brabant) 

30th June 2015 31st March 2015* 

End follow-up 
15th July 2016  
(last site N. Brabant) 

15th October 2016 October 2016** 

End project 31st August 2016 28th February 2017 28th February 2017 

*  Only Northern Ireland is still enrolling for evaluation, but has reached numbers for service users. 

** Campania’s file uploading to be confirmed. 

Valencia will end 80% file uploading in the middle of October, and the remaining 20% at the 

beginning of November. 

Northern Ireland will end file uploading in November. 

 
 

 

Figure 2: Gantt chart of the three projects 
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4 Methodology for cross-project comparison of baseline data 

The cross project comparison of the baseline data includes the following steps: 

1. Review project evaluation protocols and codebooks. 

2. Harmonise the codebooks of the three projects. 

3. Define statistical methodology. 

o Extract from the central database the baseline data collected during the three 
projects. 

o Consolidate datasets in one unique cross-project dataset. 

o Compare the populations recruited in the three projects. 

o Assess the feasibility of a patient-level cross-project evaluation. 

4.1 Review project evaluation protocols and codebooks 

The first step of the cross-project comparison is the review of the three evaluation 
protocols and of the final versions of the codebooks. The following documents have been 
considered: 

 SmartCare: D8.1 Evaluation framework for SmartCare (v1.0, 3rd October 2013) and 
D8.1 Update: Summary of deployment site progress (v1.0, 27th March 
2014) 

 CareWell: D7.1 Evaluation framework (v2.0, 19th December 2014) 

 BeyondSilos: D6.1 Evaluation framework (v1.2, 18th December 2014) 

All data were stored in CSV files, in accordance with the respective codebooks, in the 
central database managed by Arsenàl.IT, Veneto’s Centre for Research and Innovation in e-
Health. 

This work revealed a number of common indicators among all three projects, and some 
other collected by two of the three projects. 

Data collected only by one project have not been analysed in this deliverable (cross-
project comparison is not possible) and consequently will not be presented here, but they 
will be presented as part of the individual project evaluation reports. 

4.2 Harmonisation of the codebooks 

Project files entitled “demo_enr” (SmartCare) and “enrolment” (CareWell, BeyondSilos) 
were downloaded at 22nd August 2016. After a careful review of the codebooks, it was 
decided that the SmartCare codebook would be used as the basis for the consolidation of 
the datasets. Variables from BS & CW with different coding were recoded in order to 
follow the same coding as SmartCare. 

Bearing in mind that the SmartCare project has been completed while CareWell and 
BeyondSilos are ongoing, it was not unexpected that the datasets from the last two 
projects were incomplete. 

4.3 Define statistical methodology 

Baseline quantitative data have been compared between two groups by t-test or between 
three (or more) groups by Analysis of Variance (ANOVA) test, when normally distributed, 
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and by Mann-Whitney U-test or Kruskal-Wallis test, respectively, if non-normally 
distributed. All p-values less than 0.05 have been considered statistically significant. 

Baseline qualitative data have been compared by the Chi-square (X2) test, and the 
statistical significance has been assessed by Pearson’s correlation coefficient. All p-values 
less than 0.05 have been considered statistically significant. Bar charts and/or pie charts 
have been used in case of categorical variables having two categories, e.g. gender (male / 
female). In case of categorical variables having three categories, ternary diagrams will 
graphically depict the ratios of the three projects as positions in an equilateral triangle. 

Basic data quality control 

The enter date in SmartCare Codebook is "enter_date", while in BeyondSilos and CareWell 
it is "enrolment_date". In accordance with the Reporting Guidelines from the three 
projects, all the above dates have been checked that they are: 

 within a reasonable time span, e.g. no birth date before 1900; 

 valid, e.g. number of days’ range from 1 to 31, number of months from 1 to 12. 

We have also checked that all dates have the format dd/mm/yyyy, e.g. 16/12/2015, and 
year of birth had the format yyyy. 

Finally, we checked that variables computed by dates are reasonable, e.g. 

 Age has been computed by subtracting patients’ year of birth from the current 
year. 

17 comorbidities are assessed in SmartCare protocol, while in BeyondSilos and CareWell 
have 16. 

In SmartCare there are the comorbidities co_hemip for "Hemiplegia" and co_hem_para for 
"Hemiplegia or paraplegia", while in BeyondSilos and CareWell only one variable exists, 
co_hemip for "Hemiplegia". Hence, we had to merge the two variables from the 
SmartCare. Note, that the names of the variables for comorbidities in SmartCare are 
different than in BeyondSilos and CareWell. For example, in SmartCare co_vascu stands for 
Peripheral vascular disease, while in BeyondSilos and CareWell the variable is co_pvd. 
Moreover, in SmartCare the variable prim_disease stands for "Primary disease at 
enrolment" and has four levels, that is CHF, COPD, Diabetes and Other pathologies, while 
in BeyondSilos and CareWell there are three variables, primary_chf for "Primary disease 
CHF", primary_copd for "Primary disease COPD" and primarydia for "Primary disease 
DIABETES". So, we had to recode the variable prim_disease from SmartCare into three new 
variables, in order to be the same with the other two sites. Also, the variable alcohol had 
different coding in the three sites; hence we had to recode this variable too. 

All the baseline data uploaded in the three projects’ central databases and available at 
22nd August 2016, have been analysed and compared. 

In order to overcome the multi-level diversity both within each project but also between 
the three projects, we have tried to identify common characteristics and possible common 
confounders. In this way we have created a matrix of sub-groups (Table 5), appropriate for 
use in different statistical analyses, used in this deliverable for the cross project 
comparison of the baseline data; the same sub-group analyses have also performed for the 
SmartCare project evaluation D8.4. 
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Table 5: Prespecified sub-groups for cross-project comparison and SmartCare project 
evaluation 

Age group 

<65 

65-75 

>75 

Pathway type 

Long term pathway (pathway_type=1) 

Short term pathway (pathway_type=2) 

Number of comorbidities 

Lower (<=median) 

Higher (>median) 

Age -adjusted Charlson 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) 

Geographical/Cultural (geography) 

Northern Europe 

Central Europe 

Southern Europe 
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5 Results 

5.1 Projects’ population 

In total, baseline data from 3407 care recipients from 22 European regions have been 
assessed: 1950 from SmartCare, 840 from CareWell and 617 from BeyondSilos (Figure 3 and 
Table 6). 188 (5.5%) patients have been excluded from the projects either because they 
were not eligible, or because they have not agreed to participate. Finally, 3219 care 
recipients were allocated either to the intervention (integrated care - IC) group or to the 
comparator group (usual care - UC, non-integrated care) (1740 vs 1479 care recipients 
respectively). 

 

Figure 3: Flowchart describing the flow of care recipients 

 

Assessed for eligibility (n=3407) 
 SC 1950 

 BS  617 

 CW  840 
 

 
Excluded (n=188) 

 SC  186 

 BS    0 

 CW    2 
 

Analysed intervention group (n=1740) 

 Excluded from analysis (n=0) 

Allocated to intervention group (n=1740) 

 SC  1043 

 BS   271 

 CW   426 

 

Allocated to comparator group (n=1479) 

 SC 721 

 BS 346 

 CW 412 

 

Analysed comparator group (n=1479) 

 Excluded from analysis (n=0) 

Analysis 

Included (n=3219) 

 SC 1764 

 BS   617 

 CW   838 

 

Enrolment 

Allocation 



D7.9 Cross-projects data comparison 

 
 

Public Page 19 of 36 v1.0, 31st August 2016 

Table 6: The three projects’ population 

 

SmartCare BeyondSilos CareWell All 

IC UC Total IC UC Total IC UC Total IC UC Total 

N (all in database) 1134 816 1950 271 346 617 427 413 840 1832 1575 3407 

Excluded 91 95 186 0 0 0 1 1 2 92 96 188 

Evaluation cohort 1043 721 1764 271 346 617 426 412 838 1740 1479 3219 

Long term pathway 1008 500 1508 234 279 513 
   

1242 779 2021 

Short term pathway 126 116 242 37 67 104 
   

163 183 346 

Parallel comparator group 543 816 1359 123 309 432 51 332 383 717 1457 2174 

Historical comparator group 0 303 303 0 6 6 0 81 81 0 390 390 

Has the patient been recruited? 

Yes 1043 721 1764 271 346 617 426 412 838 1740 1479 3219 

No 91 95 186 0 0 0 1 1 2 92 96 188 

Abbreviations: IC – integrated care; UC – usual care 
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5.2 Comparison between integrated care and comparator group 

More than half of the care recipients are older than 75 years old (Table 7) with a mean age 
of 77.32±10.64 years (Table 8). The intervention group is slightly but statistically 
significantly younger than the comparator group (76.32±10.97 vs 78.50±10.14, p<0.001). 
About half of the care recipients were female (55.2%) and currently married (53.7%) (Table 
9).  

As it was expected from the eligibility criteria, the primary diseases of the participants 
were mainly heart failure (one third), diabetes (one fourth) and chronic obstructive 
pulmonary disease (less than one fifth) (Table 10). However, these percentages are much 
higher if we take into account that most of the patients had at least two diseases (median 
2, IQR 1 – 3) (Table 11). There was no statistically significant difference in the Charlson 
Comorbidity Index (CCI) between the two groups (3.09±2.70 vs 2.99±2.64, p=0.495) but the 
Age-adjusted CCI (AACCI) was higher in the comparator group (5.77±2.94 vs 6.22±2.83, 
p<0.001), because of the difference in the age of the two groups. 

The educational level of the recruited population was low or moderate, about one third 
have completed only primary school. Not unexpectedly, only about 15% are still working 
and about two thirds are retired. The comparison between the two groups should be read 
with caution in this case because these data are missing for about 40% of the comparator 
group (Table 9). The recruited care recipients had a medium or low income, but most of 
them owned their house. 

It is very interesting that despite of the multiple morbidities of the population under 
evaluation, two thirds of them have never smoked, with a slight higher percentage of 
never smokers in the comparator group (61.6% vs 66.0%, p=0.033). Moreover, about half of 
them do not drink alcohol or drink less than once a month and only about 10% drink daily 
(Table 9). 

Concerning the geographical distribution of this population, we have seen that about half 
were citizens of Southern European countries, mainly Spain and Italy, about 29% from the 
North, and only about 16% from Central European countries (Table 7). 

About two thirds of the projects’ population were familiar with the use of mobile phone, 
but only one third with the use of a personal computer or tablet (Table 9). It is also very 
interesting to see that the percentage of people familiar with the use of PC was much 
higher in the intervention group in comparison with the comparator group, 42.6 % vs 16.9% 
(p<0.001), which may indicate a selection bias. 

Concerning the clinical characteristics (Table 8), most of the care recipients were 
overweight, especially in the integrated care group (body mass index 29.49±7.56 vs 
28.46±7.49 kg/m2, p<0.001). There was no statistically significant difference is the systolic 
blood pressure between the two groups (131.40±18.88 vs 132.33±18.06, p=0.486) but there 
was in diastolic blood pressure (75.47±12.39 vs 73.97±10.52, p=0.010). Pulse pressure, 
mean arterial pressure and heart rate did not differ significantly between the two groups 
(p>0.05). The heart rate was 73.64±12.91 beats per minute in the integrated care group vs 
74.00±11.83 beats per minute in the comparator group (p=0.398). The oxygen saturation 
(%) was slightly lower in the intervention group (94.66±4.43 vs 95.66±2.97, p<0.001). 
Although blood glucose was significantly higher in the integrated care group (137.26±53.08 
mg/dl vs 125.29±45.09 mg/dl, p<0.001), glycated haemoglobin (HbA1c, %), the main 
indicator of diabetes control, was not different in the two groups (6.72±1.15 vs 6.83±1.20, 
p=0.373). Although renal function has not been assessed systematically and for all 
patients, the sample of the care recipients with measurements of creatinine had almost 
normal levels of plasma creatinine in mg/dl (1.12±0.58 vs 1.10±0.55, p=0.553).  
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Social needs were one of the inclusion criteria for the three projects, and about one third 
of the care recipients already received at least one type of social support (Table 12). 

Table 7: Number of care recipients per group 

 

Total 

P-value 

Total 

Intervention Control 
N % 

N % N % 

Age group 0.000 
  

<65 266 14.6% 143 9.1% 

 

409 12.0% 

65-75 531 29.1% 399 25.3% 930 27.4% 

>75 1028 56.3% 1033 65.6% 2061 60.6% 

Pathway type 0.000 
  

Long term 1242 88.4% 779 81.0% 
 

2021 85.4% 

Short term 163 11.6% 183 19.0% 346 14.6% 

Number of comorbidities 0.000 
  

None 188 14,5% 268 20,4%  456 17,5% 

1 or 2 576 44,4% 488 37,2% 

 

1064 40,8% 

3 or more 534 41,1% 557 42,4% 1091 41,8% 

AACCI 0.000 
  

Lower (<=median) 988 53.9% 728 46.2% 

 

1716 50.4% 

Higher (>median) 844 46.1% 847 53.8% 1691 49.6% 

Educational level 0.001 
  

Lower (<=median) 904 68.0% 803 74.1% 

 

1707 70.7% 

Higher (>median) 426 32.0% 281 25.9% 707 29.3% 

Familiar with using mobile 0.000 
  

Yes 1011 71.0% 717 62.1% 

 

1728 67.0% 

No 413 29.0% 438 37.9% 851 33.0% 

Familiar with using computer 0.000 
  

Yes 586 42.6% 194 16.9% 
 

780 30.9% 

No 791 57.4% 952 83.1% 1743 69.1% 

Primary disease CHF 0.026 
  

Yes 560 30.9% 536 34.5% 

 

1096 32.6% 

No 1253 69.1% 1018 65.5% 2271 67.4% 

Primary disease COPD 0.701 
  

Yes 246 13.6% 218 14.0% 

 

464 13.8% 

No 1569 86.4% 1338 86.0% 2907 86.2% 

Primary disease Diabetes 0.000 
  

Yes 465 25.6% 505 32.2% 

 

970 28.7% 

No 1350 74.4% 1064 67.8% 2414 71.3% 

Geographical/Cultural (geography) 0.000 
  

Northern Europe 675 36.8% 302 19.2% 

 

977 28.7% 

Central Europe 267 14.6% 271 17.2% 538 15.8% 

Southern Europe 890 48.6% 1002 63.6% 1892 55.5% 
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Table 8: Total baseline clinical characteristics 

 

Total 
 

Total 

Intervention Control P-
value 

Mean 
or N 

SD or 
% Mean or N SD or % Mean or N SD or % 

Female (N, %) 1036 56.7% 843 53.5% 0.060 1879 55.2% 

Age (years) 76.32 10.97 78.50 10.14 <0.001 77.32 10.64 

Weight (kgs) 79.65 20.17 76.63 20.04 0.000 78.30 20.17 

Height (cm) 164.79 9.92 164.02 9.94 0.092 164.43 9.93 

Body Mass Index (kg/m2) 29.49 7.56 28.46 7.49 <0.001 29.01 7.54 

Systolic Blood Pressure (mmHg) 131.40 18.88 132.33 18.06 0.486 131.76 18.57 

Diastolic Blood Pressure (mmHg) 75.47 12.39 73.97 10.52 0.010 74.89 11.72 

Pulse Pressure (mmHg) 56.08 17.14 58.44 17.47 0.053 57.00 17.3 

Mean Arterial Pressure (mmHg) 94.18 12.46 93.41 10.64 0.201 93.88 11.79 

Heart Rate (bpm) 73.64 12.91 74.00 11.83 0.398 73.78 12.5 

Oxygen Saturation (%) 94.66 4.43 95.66 2.97 <0.001 95.10 3.88 

Blood glucose (mg/dl) 137.26 53.08 125.29 45.09 <0.001 132.73 50.52 

HbA1c (%) 6.72 1.15 6.83 1.20 0.373 6.77 1.18 

Creatinine (mg/dl) 1.12 0.58 1.10 0.55 0.553 1.11 0.56 
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Table 9: Baseline demographic and social characteristics 

 

Total 
P-
value 

Total 

Intervention Control 
Median or N IQR or % 

Median or N IQR or % Median or N IQR or % 

Female (N, %) 1036 56.7% 843 53.5% 0.060 1879 55.2% 

Age group (N, %) 
    

0.000 
  

<65 266 14.6% 143 9.1% 

 

409 12.0% 

65-75 531 29.1% 399 25.3% 930 27.4% 

>75 1028 56.3% 1033 65.6% 2061 60.6% 

Marital status (N, %) 
    

0.001 
  

Never married 84 5.8% 64 5.4% 

 

148 5.7% 

Currently married 777 54.0% 628 53.2% 1405 53.7% 

Separated 17 1.2% 12 1.0% 29 1.1% 

Divorced 91 6.3% 37 3.1% 128 4.9% 

Widowed 452 31.4% 431 36.5% 883 33.7% 

Cohabitation 17 1.2% 8 0.7% 25 1.0% 

Level of education (N, %) 
    

0.000 
  

Less than primary school 169 12.7% 210 19.4% 

 

379 15.7% 

Primary school 365 27.4% 439 40.5% 804 33.3% 

Secondary school 370 27.8% 154 14.2% 524 21.7% 

High school 169 12.7% 138 12.7% 307 12.7% 

College/University 211 15.9% 127 11.7% 338 14.0% 

Post graduate degree 46 3.5% 16 1.5% 62 2.6% 

Type of current work status   
    

0.000 
  

Employed 83 17.4% 25 9.9% 

 

108 14.8% 

Unemployed 5 1.1% 0 0.0% 5 .7% 

Retired 338 71.0% 127 50.2% 465 63.8% 

Other 50 10.5% 101 39.9% 151 20.7% 

Type of current occupation 
    

0.000 
  

Manual 278 31.4% 314 42.3% 
 

592 36.3% 
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Total 
P-
value 

Total 

Intervention Control 
Median or N IQR or % 

Median or N IQR or % Median or N IQR or % 

Non manual 295 33.3% 116 15.6% 411 25.2% 

Unemployed (able to work) 4 0.5% 3 0.4% 7 0.4% 

Unemployed (not able to work) 95 10.7% 97 13.1% 192 11.8% 

Homemaker 214 24.2% 213 28.7% 427 26.2% 

Household income (yearly in euro) 
    

0.950 
  

0-6.999 57 21.4% 81 23.0% 

 

138 22.3% 

7.000-13.999 154 57.9% 198 56.3% 352 57.0% 

14.000-19.999 28 10.5% 35 9.9% 63 10.2% 

20.000 or more 27 10.2% 38 10.8% 65 10.5% 

Housing tenure 
    

0.662 
  

Owners 804 76.9% 628 77.7% 
 

1432 77.2% 

Renters 242 23.1% 180 22.3% 
 

422 22.8% 

Number of people older than 18 living in 
household other than the patient (patient 
excluded) (Median, IQR) 

1 (0.00-2.00) 1 (0.00-2.00) 0.151 1 (0.00-2.00) 

Familiar with using mobile (YES) (N, %) 1011 71.0% 717 62.1% 0.000 1728 67.00% 

Familiar with using computer (YES) (N, %) 586 42.6% 194 16.9% 0.000 780 30.9% 

Tobacco use 
    

0.033 
  

Never 752 61.6% 725 66.0% 

 

1477 63.7% 

Ex smoker 365 29.9% 292 26.6% 657 28.3% 

Current smoker 97 7.9% 82 7.5% 179 7.7% 

e-cigarette 3 0.2% 0 0.0% 3 0.1% 

Other 4 0.3% 0 0.0% 4 0.2% 

Frequency of alcohol drinking past 12 months 
    

0.005 
  

None or less than one a month 426 46.1% 423 54.7% 

 

849 50.0% 

Less than one per week 271 29.3% 191 24.7% 462 27.2% 

1-6 per week 135 14.6% 90 11.6% 225 13.2% 

>=7 per week 93 10.1% 70 9.0% 163 9.6% 
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Table 10: Primary disease and secondary diseases as inclusion criteria 

 

Total 
P-

value 

Total 

Intervention Control 
Median or N IQR or % 

Median or N IQR or % Median or N IQR or % 

Primary disease        

Congestive heart failure (CHF) 560 30.9% 536 34.5% 0.026 1096 32.6% 

Post recent stroke 23 8.9% 25 7.2% 0.456 48 7.9% 

Chronic obstructive pulmonary disease (COPD) 246 13.6% 218 14.0% 0.701 464 13.8% 

Diabetes mellitus 465 25.6% 505 32.2% 0.000 970 28.7% 

Post recent fracture 5 1.9% 9 2.6% 0.582 14 2.3% 

Secondary disease        

Congestive heart failure (CHF) 198 33.8% 180 25.0% 0.000 378 28.9% 

Post recent stroke 12 4.6% 8 2.3% 0.116 20 3.3% 

Chronic obstructive pulmonary disease (COPD) 134 22.9% 138 19.2% 0.101 272 20.8% 

Diabetes mellitus 186 32.0% 266 36.9% 0.060 452 34.7% 

Post recent fracture 12 4.6% 2 0.6% 0.001 14 2.3% 
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Table 11: Assessment of comorbidities in accordance with the Charlson Comorbidity Index (CCI) 

 
Intervention Control P-

value 

Total 

Median or N IQR or % Median or N IQR or % Median or N IQR or % 

Assessment of Comorbidity 
      

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

3.09 2.70 2.99 2.64 0.495 3.04 2.67 

Age Adjusted Charlson Comorbidity Index at 
enrolment (AACCI) 

5.77 2.94 6.22 2.83 0.000 5.98 2.89 

Total number of comorbidities at enrolment 

(median, IQR) 
2.00 3,00 | 1,00 2.00 3,00 | 1,00 0.252 2.00 3,00 | 1,00 

Comorbidities included in the CCI        

Myocardial infarction 221 19.4% 176 15.1% 0.007 397 17.2% 

Congestive heart failure 555 48.7% 522 44.8% 0.062 1077 46.7% 

Peripheral vascular disease 284 30.0% 333 33.2% 0.128 617 31.6% 

Dementia 132 13.2% 122 11.8% 0.343 254 12.5% 

Cerebrovascular disease 241 21.2% 220 18.9% 0.169 461 20.0% 

Chronic lung disease 428 38.0% 386 34.0% 0.046 814 36.0% 

Connective tissue 81 8.6% 89 9.7% 0.424 170 9.2% 

Ulcer 66 6.9% 95 9.5% 0.040 161 8.2% 

Chronic liver disease 54 5.8% 67 6.9% 0.295 121 6.4% 

Hemiplegia 9 3.4% 4 1.6% 0.182 13 2.5% 

Moderate or severe kidney disease 207 22.1% 227 23.6% 0.450 434 22.9% 

Diabetes 446 39.7% 382 33.7% 0.003 828 36.7% 

Diabetes with complication 227 21.1% 252 23.0% 0.297 479 22.1% 

Any malignancy except malignant skin and metastasis 87 9.3% 93 9.5% 0.883 180 9.4% 

Hemiplegia or paraplegia 68 7.1% 50 5.1% 0.059 118 6.1% 

Moderate or severe liver disease 38 4.0% 41 4.1% 0.886 79 4.1% 

Malignant tumour with metastasis 32 3.4% 27 2.7% 0.408 59 3.1% 
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Table 12: Social support at enrolment 

 
Intervention Control P-

value 

Total 

Median or N IQR or % Median or N SD, IQR or % Median or N SD, IQR or % 

Mean number of types of support at enrolment 1.56 1.23 1.39 1.11 0.017 1.48 1.18 

Median number of types of support at enrolment 1 (1 – 2) 1 1 – 2  1 1 – 2 

Number of types of support at enrolment 
    

0.033 
  

None type of support 752 61.6% 725 66.0% 

 

1477 63.7% 

1 type of support 365 29.9% 292 26.6% 657 28.3% 

2 types of support 97 7.9% 82 7.5% 179 7.7% 

3 types of support 3 0.2% 0 0.0% 3 0.1% 

4 types of support 4 0.3% 0 0.0% 4 0.2% 

Social support at enrolment   
     

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

331 40.0% 190 29.5% 0.000 521 35.4% 

Logistic support such as "meals", "cleaning", 
"laundry", etc. 

301 38.8% 270 45.5% 0.013 571 41.7% 

Personal support such as "family workers", "day care", 
etc.  

358 45.8% 254 42.8% 0.264 612 44.5% 

Loan services support such as "wheel chairs", 
"crutches", etc 

246 31.4% 109 18.4% 0.000 355 25.80% 
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5.3 Comparison among the three projects 

The sample size for the three projects were: SC 1764 care recipients, BS 617 and CW 838. 
In the Table 13, the numbers of care recipients per subgroup and project are presented. It 
seems that in the case of SC, most of the recruited care recipients are from Northern 
European countries, while in the other two projects they are from Southern European 
countries. 

In SC and BS, the populations have received two types of service, the so-called long-term 
and short-term pathway. Despite the evaluation protocols, only about 14% of the SC 
population and 17% of the BS population were allocated to short-term pathway (p=0.046). 

The BeyondSilos population is significantly older than the other two projects with almost 
more than 77% of the population older than 75 years old, in contrast with SmartCare, 
having the younger population, with “only” about 53% over 75 years (Table 14). The mean 
age of the population of each of the three projects is: SC 75.01±11.72, CW 79.50±7.81, BS 
81.67±8.17, p<0.001. 

The percentage of females in each project is about 55% in the three projects (SC 55.3%, BS 
58.8%, CW 52.6%, p=0.063). A non-significant higher percentage of females in BS may be 
explained by the older age of this population, very close to the life expectancy which is 
known to be higher in females. This is may also the reason for the higher rate of widows in 
BS (48.5%) vs 26.5% in SC and 33.0% in CW (p<0.001). The younger age of the SC population 
could also explain a significantly higher percentage of participants with higher level of 
education. 

In BS and CW, although most of the care recipients had a lower than median household 
income, they were owners of their housing, from 86% to 91%. In SC, the household income 
was not asked, but despite of the higher educational level, less than half of them were 
owners of their housing. Maybe the younger age of the SC population, in combination with 
the fact that most of them live in Northern European countries where fewer citizens own 
their housing1, could partially explain this big difference. In fact, this percentage is lower 
than the European or country averages, indicating probably a lower financial status for this 
population. 

Care recipients usually do not live alone with the exception of SC population (p<0.001) 
(Table 14).  

SC project has recruited more never-smokers (70.9% vs BS 61.5% vs CW 57.2%), but at the 
same time more current smokers (SC 11.3% vs BS 5.6% vs CW 5.2%) (p<0.001).  

The BS population drink alcohol significantly less frequently than the other two projects 
(p<0.001), and more than 72% never drink or drink less than once per month (vs SC 31% and 
CW 45%). 

Social needs were one of the inclusion criteria for the three projects. About two thirds of 
the BS population and almost 85% of SC were already recipients of at least one type of 
social support at enrolment (Table 15). Social support at enrolment was not assessed in SC 
project. 

The primary and secondary diseases of the recruited population per project are presented 
in Table 16. Congestive heart failure was the most frequent primary disease in BS (59.1%) 

                                                 
1  EuroSTAT Housing Statistics: http://ec.europa.eu/eurostat/statistics-

explained/index.php/Housing_statistics#Tenure_status  

http://ec.europa.eu/eurostat/statistics-explained/index.php/Housing_statistics#Tenure_status
http://ec.europa.eu/eurostat/statistics-explained/index.php/Housing_statistics#Tenure_status
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and SC (26.3%), and the second most frequent in CW 28.6% (p<0.001). Diabetes mellitus 
was the most frequent primary disease in CW (39.9%) vs SC 25.6% and BS 23.2%. A 
significant percentage of patients with COPD as primary disease have been recruited in CW 
(33.4%) vs BS (17.7%) vs SC (4.2%). 

All three projects have used the Charlson Comorbidity Index (CCI) (D'Hoore, Sicotte, & 
Tilquin, 1993) as an indicator of the complexity of the population under evaluation. CCI is 
a well-established tool for the assessment of comorbidities. From 1993 till now, it has been 
demonstrated that CCI is constantly and strongly associated with mortality (D'Hoore, 
Sicotte, & Tilquin, 1993) and a significant predictor of inpatient mortality, length of stay, 
complications (Kieszak, Flanders, Kosinski, Shipp, & Karp, 1999), and increased cost 
(Charlson, et al., 2008). Although the three projects seemed to target the same 
population, there is a significant difference in the number of comorbidities. The median 
number of diseases included in the CCI is one for SC (IQR 0 – 2), two for BS (IQR 1 – 3) and 
three for CW (IQR 2 – 5). The CCI is also significantly higher in CW (CW 4.69±2.57 vs BS 
3.00±2.04, SC 1.87±2.39, p<0.001) as well as the age-adjusted CCI (Yang 2015), which 
takes also into consideration the age of the assessed population (CW 8.53±2.63 vs BS 
6.81±2.15, SC 4.62±2.31, p<0.001). These numbers indicate a significantly higher 
possibility for mortality, hospital admission and increased cost of care for the CW 
population, and on the other hand a significantly lower possibility for the SC population. 
These findings have to be interpreted with caution, since these data have been collected 
for only a minority of the total population, because they were not mandatory. 

Concerning the clinical characteristics (Table 18), most of the care recipients were 
overweight, with higher body mass index (BMI) seen in CareWell project population (body 
mass index SC 28.37±5.63 kg/m2 vs BS 29.18±10.87 kg/m2 vs CW 29.34±5.89 kg/m2, 
p<0.001).  

There was no statistically significant difference is the systolic blood pressure among the 
three projects (SC 132.26±19.26 mmHg vs BS 130.82±19.05 mmHg vs CW 132.03±17.68 
mmHg, p=0.318) but there was in diastolic blood pressure (SC 77.05±12.56 mmHg vs BS 
74.05±12.44 mmHg vs CW 73.83±10.26 mmHg, p<0.001). Pulse pressure was significantly 
higher in CareWell project, maybe indicating the complexity of this population, and mean 
arterial pressure in SmartCare population (p<0.05). 

Pulse pressure, mean arterial pressure and heart rate did not differ significantly between 
the two groups (p>0.05). The heart rate was 73.64±12.91 beats per minute in the 
integrated care group vs 74.00±11.83 beats per minute in the comparator group (p=0.398). 
The oxygen saturation (%) was slightly lower in the intervention group (94.66±4.43 vs 
95.66±2.97, p<0.001). Although, blood glucose was significantly higher in the integrated 
care group (137.26±53.08 mg/dl vs 125.29±45.09 mg/dl, p<0.001), glycated haemoglobin 
(HbA1c, %), the main indicator of diabetes control, was not different in the two groups 
(6.72±1.15 vs 6.83±1.20, p=0.373). Although, renal function has not been assessed 
systematically and for all patients, the sample of the care recipients with measurements of 
creatinine had almost normal levels of plasma creatinine in mg/dl (1.12±0.58 vs 1.10±0.55, 
p=0.553). 

Although the prevalence of diabetes was much higher in the CareWell population, blood 
glucose was higher in the SmartCare project and HbA1c in the BeyondSilos project, which 
may indicate a better baseline control of diabetes in the CareWell project and more 
uncontrolled diabetic patients in the other two projects. In some cases, it has been 
reported that this assessment was the first indication for diabetes for patients recruited 
for other diseases; these findings are pending confirmation. 

There are available data for renal function just for a few care recipients. These data 
indicate that renal function of the recruited population does not differ significantly among 
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the three projects, and that it is normal or almost normal for most of the care recipients 
who have been assessed, despite of the multiple comorbidities. 

Table 13: Number of care recipients per group and project 

 

SmartCare BeyondSilos CareWell P-value 

N % N % N % 
 

Age group 
      

0.000 

<65 400 20.5% 6 1.0% 3 0.4% 

 
65-75 517 26.5% 133 21.7% 282 33.6% 

>75 1031 52.9% 475 77.4% 555 66.1% 

Pathway type 
      

0.046 

Long term 1508 86.2% 513 82.9% NA 
 

 Short term 242 13.8% 106 17.1% NA 
 

Number of comorbidities 
      

0.000 

None 422 36,4% 34 5,5% 0 0,0% 

 
1 or 2 489 42,2% 315 51,4% 261 31,1% 

3 or more 248 21,4% 264 43,1% 579 68,9% 

AACCI 
      

0.000 

Lower (<=median) 1487 76.3% 179 28.9% 52 6.2% 
 

Higher (>median) 463 23.7% 440 71.1% 788 93.8% 
 

Educational level 
      

0.000 

Lower (<=median) 653 62.5% 422 76.9% 632 77.1% 
 

Higher (>median) 392 37.5% 127 23.1% 188 22.9% 
 

Familiar with using mobile 
      

0.000 

Yes 898 78.2% 331 55.4% 500 59.9% 

 No 250 21.8% 266 44.6% 335 40.1% 

Familiar with using computer 
      

0.000 

Yes 530 48.0% 111 18.9% 139 16.7% 

 No 574 52.0% 477 81.1% 693 83.3% 

Primary disease CHF 
      

0.000 

Yes 512 26.3% 346 59.1% 238 28.6% 

 No 1438 73.7% 239 40.9% 594 71.4% 

Primary disease COPD 
      

0.000 

Yes 82 4.2% 104 17.7% 278 33.4% 

 No 1868 95.8% 485 82.3% 554 66.6% 

Primary disease Diabetes 
      

0.000 

Yes 499 25.6% 140 23.2% 332 39.9% 

 No 1451 74.4% 463 76.8% 500 60.1% 

Geographical/Cultural 
      

0.000 

Northern Europe 885 45.4% 0 0.0% 92 10.9% 

 
Central Europe 242 12.4% 191 30.9% 105 12.4% 

Southern Europe 823 42.2% 428 69.1% 648 76.7% 
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Table 14: The three projects’ baseline demographic characteristics 

 

SmartCare BeyondSilos CareWell 
P-value Median 

or N 
IQR or 

% 
Median 

or N 
IQR or 

% 
Median 

or N 
IQR or 

% 

Female (N, %) 1078 55.3% 362 58.8% 440 52.6% 0.063 

Age (years) 75.01 11.72 81.67 8.17 79.50 7.81 <0.001 

Age group (N, %) 
      

0.000 

<65 400 20.5% 6 1.0% 3 0.4% 

 
65-75 517 26.5% 133 21.7% 282 33.6% 

>75 1031 52.9% 475 77.4% 555 66.1% 

Marital status (N, %) 
      

0.000 

Never married 84 7.2% 29 4.7% 35 4.2% 

 

Currently married 660 56.3% 244 39.8% 502 60.2% 

Separated 16 1.4% 8 1.3% 5 0.6% 

Divorced 86 7.3% 30 4.9% 12 1.4% 

Widowed 311 26.5% 297 48.5% 275 33.0% 

Cohabitation 15 1.3% 5 0.8% 5 0.6% 

Level of education (N, %) 
      

0.000 

Less than primary school 25 2.4% 209 38.1% 145 17.7% 

 

Primary school 246 23.5% 172 31.3% 386 47.1% 

Secondary school 382 36.6% 41 7.5% 101 12.3% 

High school 137 13.1% 50 9.1% 120 14.6% 

College/University 232 22.2% 42 7.7% 64 7.8% 

Post graduate degree 23 2.2% 35 6.4% 4 0.5% 

Type of current occupation 
      

0.000 

Manual 107 21.8% 238 49.6% 247 37.5% 

 

Non manual 158 32.2% 133 27.7% 120 18.2% 

Unemployed (able to work) 3 0.6% 0 0.0% 4 0.6% 

Unemployed (unable to work) 7 1.4% 12 2.5% 173 26.3% 

Homemaker 215 43.9% 97 20.2% 115 17.5% 

Household income (annual, €) 
      

0.000 

< 6.999 € 
  

138 32.2% 0 0.0% 

 
7.000 - 13.999 € 

  
213 49.7% 139 73.5% 

14.000 - 19.999 € 
  

63 14.7% 0 0.0% 

> 20.000 € 
  

15 3.5% 50 26.5% 

Housing tenure 
      

0.000 

Owners 233 46.0% 468 85.9% 732 91.0% 

 Renters 273 54.0% 77 14.1% 72 9.0% 

Number of people older than 18 
living in household (patient 

excluded) (Median, IQR) 

0 (0 - 1) 1 (1 - 2) 1 (0 - 2) 0.000 

Using mobile (N, %) 898 78.2% 331 55.4% 500 59.9% 0.000 

Using computer (N, %) 530 48.0% 111 18.9% 139 16.7% 0.000 

Tobacco use 
      

0.000 

Never 650 70.9% 353 61.5% 474 57.2% 

 

Ex-smoker 159 17.3% 189 32.9% 309 37.3% 

Current smoker 104 11.3% 32 5.6% 43 5.2% 

e-cigarette 3 0.3% 0 0.0% 0 0.0% 

Other 1 0.1% 0 0.0% 3 0.4% 

Frequency of alcohol drinking  
      

0.000 

< 1 per month (or none) 145 30.8% 399 72.4% 305 45.1% 

 

Less than one per week 248 52.7% 97 17.6% 117 17.3% 

1-6 per week 62 13.2% 52 9.4% 111 16.4% 

>=7 per week 16 3.4% 3 0.5% 144 21.3% 
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Table 15: Social support at enrolment 

 
SmartCare BeyondSilos CareWell P-

value Median or N IQR or % Median or N SD, IQR or % Median or N SD, IQR or % 

Median number of types of support at enrolment 1 1 – 2 1 0 – 2 NA NA  

Number of types of support at enrolment 
    

  <0.001 

None type of support 110 14,7% 207 33,5% NA NA 

 

1 type of support 315 42,0% 109 17,6% NA NA 

2 types of support 244 32,5% 149 24,1% NA NA 

3 types of support 37 4,9% 82 13,3% NA NA 

4 types of support 44 5,9% 71 11,5% NA NA 

Social support at enrolment   
  

  
 

Technical support such as "panic button", "GPS tracking"  342 40.0% 179 29.0% NA NA <0.000 

Logistic support such as "meals", "cleaning", "laundry", etc. 273 36.3% 298 48.1% NA NA <0.001 

Personal support such as "family workers", "day care", etc.  360 47.4% 252 40.7% NA NA 0.013 

Loan services support such as "wheel chairs", "crutches", etc 145 19.1% 210 33.9% NA NA <0.000 

Table 16: Primary disease and secondary diseases as inclusion criteria 

 
SmartCare BeyondSilos CareWell P-

value Median or N IQR or % Median or N SD, IQR or % Median or N SD, IQR or % 

Primary disease        

Congestive heart failure (CHF) 512 26.3% 346 59.1% 238 28.6% <0.001 

Post recent stroke NA NA 48 7.9% NA NA NA 

Chronic obstructive pulmonary disease (COPD) 82 4.2% 104 17.7% 278 33.4% <0.001 

Diabetes mellitus 499 25.6% 140 23.2% 332 39.9% <0.001 

Post recent fracture NA NA 14 2.3% NA NA NA 

Secondary disease 
       

Congestive heart failure (CHF) NA NA 91 16.1% 287 38.7% <0.001 

Post recent stroke NA NA 20 3.3% NA NA NA 

Chronic obstructive pulmonary disease (COPD) NA NA 75 13.3% 197 26.5% <0.001 

Diabetes mellitus NA NA 154 27.5% 298 40.2% <0.001 

Post recent fracture NA NA 14 2.3% NA NA NA 



D7.9 Cross-projects data comparison 

 
 

Public Page 33 of 36 v1.0, 31st August 2016 

Table 17: Assessment of comorbidities in accordance with the Charlson Comorbidity Index (CCI) 

 
SmartCare BeyondSilos CareWell P-

value Median or N IQR or % Median or N IQR or % Median or N IQR or % 

Assessment of Comorbidity        

Charlson Comorbidity Index at enrolment (CCI) (mean, SD) 1.87 2.39 3.00 2.04 4.69 2.57 <0.001 

Age Adjusted Charlson Comorbidity Index at enrolment 
(AACCI) 

4.62 2.31 6.81 2.15 8.53 2.63 <0.001 

Total number of comorbidities at enrolment (median, IQR) 1.00 (0.00-2.00) 2.00 (1.00-3.00) 3.00 (2.00-5.00) <0.001 

Comorbidities included in the CCI        

Myocardial infarction 147 16.7% 81 13.6% 169 20.3% 0.004 

Congestive heart failure 250 28.4% 306 51.5% 521 62.6% <0.001 

Peripheral vascular disease 140 26.6% 124 20.9% 353 42.5% <0.001 

Dementia 70 11.8% 120 19.9% 65 7.8% <0.001 

Cerebrovascular disease 99 11.3% 165 27.9% 197 23.7% <0.001 

Chronic lung disease 169 19.2% 145 26.7% 500 59.6% <0.001 

Connective tissue 26 4.9% 48 9.7% 96 11.5% <0.001 

Ulcer 44 8.4% 62 10.4% 56 6.7% 0.046 

Chronic liver disease 6 1.1% 16 3.0% 99 11.9% 0.000 

Hemiplegia 13 2.5% 0 0.0% 0 0.0% NA 

Moderate or severe kidney disease 100 19.0% 111 20.4% 223 26.9% 0.001 

Diabetes 206 23.4% 170 31.4% 452 54.1% <0.001 

Diabetes with complication 206 25.9% 58 10.7% 215 25.7% <0.001 

Any malignancy except malignant skin and metastasis 51 9.7% 29 5.1% 100 12.1% <0.001 

Hemiplegia or paraplegia 16 3.0% 52 9.0% 50 6.0% <0.001 

Moderate or severe liver disease 6 1.1% 9 1.6% 64 7.7% <0.001 

Malignant tumour/metastasis 36 6.8% 12 2.1% 11 1.3% <0.001 
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Table 18: The three projects' baseline clinical characteristics 

 
SmartCare BeyondSilos CareWell P-

value Median or N SD or % Median or N SD or % Median or N SD or % 

Female (N, %) 1078 55.3% 362 58.8% 440 52.6% 0.063 

Age (years) 75.01 11.72 81.67 8.17 79.50 7.81 <0.001 

Weight (kgs) 79.47 17.39 76.47 26.38 78.60 17.18 <0.001 

Height (cm) 167.45 9.92 162.12 9.39 163.65 9.73 <0.001 

Body Mass Index (kg/m2) 28.37 5.63 29.18 10.87 29.34 5.89 0.000 

Systolic Blood Pressure (mmHg) 132.26 19.26 130.82 19.05 132.03 17.68 0.318 

Diastolic Blood Pressure (mmHg) 77.05 12.56 74.05 12.44 73.83 10.26 0.000 

Pulse Pressure (mmHg) 55.47 15.77 56.78 19.80 58.31 16.45 0.018 

Mean Arterial Pressure (mmHg) 95.57 13.13 92.98 11.71 93.23 10.60 <0.001 

Heart Rate (bpm) 72.67 11.66 74.64 13.02 74.03 12.69 0.078 

Oxygen Saturation (%) 94.92 3.54 93.71 5.35 95.93 2.60 <0.001 

Blood glucose (mg/dl) 149.13 54.42 118.09 49.47 128.13 45.74 <0.001 

HbA1c (%) 6.51 1.15 7.13 1.76 6.90 1.01 <0.001 

Creatinine (mg/dl) 1.00 
 

1.14 0.64 1.10 0.53 0.888 
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6 Conclusions 

The three projects, SmartCare (SC), CareWell (CW) and BeyondSilos (BS), share the same 
objectives, to identify the changes introduced by implementing ICT supported integrated 
health and social care in different domains according to the MAST evaluation framework. 
The main hypothesis was that integrated care would lead to a more personalised and 
coordinated care, improve outcomes for elderly patients, deliver more effective care and 
support, and provide more cost efficient health and social services. The main difference 
among the three projects is the type of integration which has been tested and evaluated. 
BeyondSilos has tested the so-called “horizontal” integration, CareWell “vertical” 
integration, and SmartCare both of them. 

Cross-project comparison of baseline data was based on reviewing the evaluation protocols 
of the three projects, aligning the three codebooks and analysing the baseline data 
collected and validated at 22nd of August, 2016. This means that even if more data had 
been collected by the sites, if they had not been validated and uploaded at the central 
database by 22nd of August, 2016, they were not analysed and included in this deliverable. 
Moreover, because of the one-year difference between the start of SC and of the other 
projects, only comparison of the baseline data was possible. The population under 
evaluation may be slightly different than the population which will be included in the 
project evaluation reports, because the number of care recipients who will be excluded by 
the project-level analysis is not known, if for example they withdraw their consent, etc. 

Data from 3219 care recipients have been analysed, 1764 from SmartCare, 617 from 
BeyondSilos and 838 from CareWell. The baseline demographic and clinical characteristics 
of the three populations have been compared in order to identify commonalities and 
differences among the three populations. The sites, given the broad eligibility criteria, 
especially in the case of SmartCare project, had the flexibility to recruit and offer 
integrated services to those patients who need these services more. Consequently, this 
report identifies the target population for integrated care across 22 different European 
regions and settings which have participated in the three projects.  

Most of the participating regions have identified patients with heart failure, diabetes 
mellitus and chronic obstructive pulmonary disease as the populations at the highest risk of 
health care resources use. Moreover, they have tried to identify the frailest of them based 
on different (local) criteria. The mean age of the population of the three projects was 
77.32±10.64 years and 55% were female.  

There were significant differences among the projects. The BeyondSilos population is 
significantly older than the other two projects with a mean age of 81.67±8.17 (p<0.001).  
CareWell population is significantly more complicated than the other two projects, having 
more comorbidities (median 3, IQR 2 – 5) and a significantly higher comorbidity index, 
4.69±2.57 (BS 3.00±2.04 and SC 1.87±2.39, p<0.001). On the other hand, the SmartCare 
population was more diverse, younger and less complicated than the other two projects. 

These differences indicate that the results of the three projects will be different even if 
the content of integrated care in each project was the same. Moreover, it means that if 
one were to try to compare the results of these projects to extrapolate messages such as 
lessons learnt for future deployment, he/she should adjust for all these differences and 
again should interpret the results of the cross-project comparison with caution. 
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