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Executive Summary
This deliverable presents the final results of CareWell on an overall basis, and also
provides site by site analysis as annexes. The main objective of this report is to explore
the data collection and analysis of health services' use. All sites were requested to upload
their available data regarding service use, their flow chart on recruitment, and the
demographic characteristics of end users.
The evaluation has been conducted using the MAST multi-dimensional evaluation
methodology adapted to the needs of CareWell project focusing on integrated healthcare.
MAST includes assessment of the outcomes of telemedicine applications divided into the
following seven domains: health problem and characteristics of the application; safety;
clinical effectiveness; patient perspectives, economic aspects; organisational aspects and
socio-cultural, ethical and legal aspects.
Each domain has been tackled through a range of methodological approaches,
quantitative, qualitative and modelling.
Participants eligible for the evaluation complied with all of the following criteria:
 Age ≥65 years.
 Presence of at least two chronic diseases included in the Charlson Comorbidity
Index. At least one of the comorbid conditions must be one of the following: chronic
obstructive pulmonary disease (COPD), diabetes mellitus (both insulin-dependent
and noninsulin-dependent) or chronic heart failure (CHF).
 Fulfilling local / national / organisational criteria of frailty: increased vulnerability,
complex health needs, and at high risk of hospital or care home admission.
 Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
856 patients distributed in six sites were recruited and assessed at baseline. From these,
757 fulfilled the minimum follow up period established at six months, and were assessed
at the end.
Data was collected from different sources,
questionnaires and personal interviews.

including

administrative

databases,

Considering MAST model domains, these are the main observed results:
Health problem and characteristics of the application
A growing share of the population in OECD countries is age 65 and over: 15% in 2010,
and expected to reach 22% by 2030. More than half of all older people have at least
three chronic conditions, and a significant proportion has five or more.
Studied patients are characterised by having complex health and social care needs, being
at risk of hospital or residential care home admission, and requiring a range of high level
interventions due to their multiple chronic conditions.
Safety
Safety has been assessed by considering the incidence of mortality during the follow up
period, as well as other issues related to the incorporation of new technologies and a new
patient-professional framework.
The death rate is high (7.1%) as expected in patients with a high degree of morbidity
and complexity, but there are no significant differences between groups, so it did not
raise any safety concerns.
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When new technologies were included in the care model, patients and carers did not find
any risks regarding safety, but professionals indicated that patients’ data were less
controllable, and sometimes the tools were unreliable, so they had less confidence in the
results that were obtained by means of such tools.
Clinical effectiveness
Considering clinical effectiveness of the programme, Body Mass Index, oxygen saturation
and blood glucose show a significant reduction in the intervention group from baseline to
the end of the follow up period. These changes are not observed in the control group, in
which they stay steady. Nevertheless, when the change observed in the intervention and
control group are adjusted and compared, the observed differences are not statistically
significant.
There is a change in the profile of services used by these subjects. Even though the
number of hospitalisations does not show any differences, the length of stay among
those who have been hospitalised is shorter in the intervention group, as well as the
number of visits to ER services, lower too in the intervention group.
The number of visits to GP and primary care nurses increased for the intervention group,
but this difference loses its statistical significance when adjusted. No differences are
observed when social services are considered.
Patient perspectives
In order to assess patients' perception, two approaches have been used: PIRU
questionnaire on user experiences of integrated care, and semi-structured interviews
with patients and caregivers.
Overall, improvements can be found in both the intervention and the control group.
Studied subjects tend to believe that their needs have been better assessed at the end of
follow up, they feel that they and their families are much more involved in both their care
process, and the decision making process. In addition, they consider that the level of
support they are receiving from health and social institutions has improved, and that
they are better informed about their care plan.
These care recipients perceive that their professionals work together in a coordinated
way, and the work of nurses has been mentioned to be especially helpful for them. Also,
a more intense communication with healthcare professionals has been mentioned. This
involvement in the health care and the perception that the professionals have been closer
taking care of them, have get patients feel more aware of their health and more secure
and protected. So, we could say that CareWell works for the empowerment of patients.
Economic aspects
The economic aspects have been investigated through two types of approaches: costbenefit analysis (ASSIST) and predictive modelling. The results from the cost-benefit
analysis of the six pilot sites are described and analysed in the deliverable D8.4
Deployment exploitation & plans. The predictive modelling applied to the Basque Country
and Veneto is reported in Annex 7. Note that the population used for the modelling
approach differs from that used in the quantitative studies.
Organisational aspects
Organisational aspects have been mostly covered by qualitative data analysis.
Professionals from all sites point out that after the deployment of CareWell, the
coordination and communication among professional has clearly improved, and so has
the work process and the use of services; although some sites pointed out that they were
already working closely in the management of this profile of patients. This way of
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working in coordination between the different care levels gets professionals to learn from
each other.
Socio-cultural, ethical and legal aspects
The key issues are:
 Ethical issues: Access and equity, patient self-esteem,
assessment of risk and benefit, and normative codes.

patient

autonomy,

 Legal issues: Information governance, professional liability.
 Socio-cultural issues: Changes for patient’s carers, shift of responsibility from
healthcare professionals to patients, changes in patient’s role, patient’s relatives
and others, societal, political and context changes, gender issues, equity, lifestyle
changes, patient empowerment, technology access.
Conclusion
Older patients with complex multiple chronic conditions are increasing their presence in
European health systems. The level of complexity of the health and social needs
presented by these patients and their careers needs innovative approaches such as
integrated and technology supported care programmes, such as CareWell. This
programme has not raised remarkable safety issues, but more studies are needed in
order to adjust the performance of ICTs to the needs and requirements of patients,
carers and health professionals. Patients, carers and professionals are very satisfied. All
of them feel that information, coordination and participation all along the care process
has improved; consequently patients have been empowered and put on the axis of the
care programme.
It is necessary to keep identifying the key elements of integrative care programmes in
order to facilitate their inclusion in programmes adapted to the needs and assets of the
each organisation.
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1. Introduction
1.1 Purpose of the document
This deliverable presents the final results of CareWell on an overall basis and also
provides site by site analysis as annexes. The main objective of this report is to explore
the data collection and analysis of health services' use. All sites were requested to upload
their available data regarding service use, their current flow chart and input for a table
on demographic characteristics of end users.

1.2 Structure of the document
The document is presented according to the MAST domains:
The specific results for the pilot sites on how the analyses were carried out and presented
in the deliverable are attached as Annexes 1 to 6.

1.3 Glossary
ADA

American Diabetes Association

COPD

Chronic Obstructive Pulmonary Disease

CVD

Cardiovascular Disease

EASD

European Association for the Study of Diabetes

EHR

Electronic Healthcare Record

ER

Emergency Room (or Accident & Emergency)

F2F

Face-to-face

GP

General Practitioner

HIS

Hospital Information System

ICT

Information & Communication Technology

IDF

International Diabetes Federation

LIS

Laboratory Information System

NCD

Non-Communicable Diseases

RIS

Radiology Information System

WHO

World Health Organisation
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2. Methodology
The evaluation has been conducted using the MAST multi-dimensional evaluation
methodology adapted to the needs of CareWell project, focusing on integrated
healthcare. MAST includes assessment of the outcomes of telemedicine applications
divided into the following seven domains:
1) Health problem and characteristics of the application.
2) Safety.
3) Clinical effectiveness.
4) Patient perspectives.
5) Economic aspects.
6) Organisational aspects.
7) Socio-cultural, ethical and legal aspects.
MAST is based on HTA (Health Technology Assessment) 1 , 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, SmartCare and BeyondSilos, because it fills a gap which
has been widely felt in this area.
MAST was developed under contract with the European Commission (MethoTelemed
project) by a multinational team led by the Odense University Hospital. The same team
which developed and validated MAST was in charge of finalising the evaluation protocol
for CareWell. For further description of the MAST domains, please see Kidholm et al
2012. MAST has been used in accordance with the recommendations of the ISPOR Good
Research Practice Task Force on Prospective Observational Studies and the STROBE
statement. As part of the evaluation, CareWell tested different possible interventions for
frail patients with multiple diseases using Discrete Event Simulation; for further
description, please see Annex 7 on modelling. The economic evaluation has been carried
out as part of Work Package 8, comprising the exploitation and business model
development work.
Each of these domains has been tackled using the most appropriate methodological
approach as presented in the following figure.

1

Kidholm K , Ekeland AG, Jensen LK, Rasmussen J, Pedersen CD, Bowes A, Flottorp SA, Bech M.
A model for assessment of telemedicine applications: MAST. International Journal of Technology
Assessment in Health Care 2012: 28 (1) 44-51.
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Figure 1: Methodological approach by Domain

Considering the complexity of the intervention, the description of these domains allows
for the comprehensive assessment of the intervention, the framework in which it has
been deployed, the process for its implementation, as well as its health, organisation and
economic impact.
In order to assess each of the proposed domains, a mixed methodology approach will be
used. These are the three methodological techniques to be used:
 Quantitative study.
 Qualitative study.
 Modelling.

2.1 Quantitative study
2.1.1 Baseline analysis
Baseline characteristics are presented as a descriptive analysis for both control and
intervention group. The p-value for the difference between them is also provided in order
to assure the comparability of both groups.
The type and distribution of each variable determines its presentation:
 Numerical variables with a normal distribution are presented with a mean and
standard deviation, m (SD). Differences between groups are performed by
Student's t-test.
 Numerical variables non-normal distributed are presented with a median and
interquartile range, me (Q1,Q3). Differences between groups are performed by
nonparametric Wilcoxon test.
 Categorical variables are presented with frequencies and percentages, n (%).
Differences between groups are performed by 2 test.
v1.0 / 14th January 2017
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2.1.2 Pre-Post analysis
In order to identify final differences compared to baseline, the following tests are used:
 In the case of numerical variables, pre-post differences will be calculated by
Student's t-test, or Wilcoxon test for non-normal distributed variables, both
analysed for paired data.
 For categorical variables the differences will be calculated by McNecmar's test for
paired data.

2.1.3 Effect of the intervention
The objective is to detect the effect of CareWell programme intervention, by identifying if
there are differences between intervention and control groups using the follow-up
measurements. Two types of approach have been used to detect this effect:
 The unadjusted approach: Differences between groups (intervention
comparator) pre-post change means have been performed using:
 Student's t-test or the Wilcoxon test for numerical variables; and


and

2 test for categorical variables.

 The adjusted approach: Longitudinal generalised mixed models have been applied,
setting the sites as random effect for the overall analysis. These models are
adjusted by age, gender, follow up period and degree of comorbidity measured by
Charlson Comorbidity Index. Linear multivariate regression has been performed for
continuous outcomes, and logistic multivariate regression for discrete outcomes.

2.1.4 Cost of the use of services
The economic aspects of the MAST domain have been evaluated using two approaches:
predictive modelling, and cost-benefit analysis. These approaches are described in
different sections below.

2.2 Qualitative study
2.2.1 Background
“Behind every quantity there must lie a quality”. GertudeJaeger Selznick, Ph.D.
In addition to the quantitative methodology undertaken in the framework of the project
evaluation, it was considered necessary to introduce a qualitative approach, as a mixedmethods proposal in which we seek to strengthen and supplement the data obtained so
far. The mixed-method research is one in which we collect, integrate and analyse data
using both quantitative and qualitative methods in a single study. The ways that both
methods are employed depends on the objectives of each study2. In this project, one of
the issues that the mixed-method helped us understand is the overall satisfaction
perception of the main stakeholders. Asking for the needs assessment and general
satisfaction almost always gives a very positive results overview 3 , but the qualitative
approach can help us find the specific elements that interact and give a high satisfaction
perception as a result.
With the qualitative techniques, we get deeper into the evaluation process, in particular
the thinking of participants, who are mainly managers, professionals (primary care
2
3

Seymour J. Combined qualitative and quantitative research designs. Curr Opin Support Palliat
Care. 2012 Dec;6(4):514-24.
Voutilainen A, Pitkäaho T, Kvist T, Vehviläinen-Julkunen K. How to ask about patient
satisfaction? The visual analogue scale is less vulnerable to confounding factors and ceiling
effect than a symmetric Likert scale. J Adv Nurs 2016;72(4):946-57
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physicians, internists, nurses), care recipients and their carers, thus providing a multiperspective approach.
Through qualitative methodology, we try to better understand the situations, interpret
phenomena, and develop concepts in their natural context, emphasising the meaning,
experience and views of the participants. Qualitative research can contribute to the
understanding of the characteristics surrounding the health sciences and health services,
both from its structural aspect, such as the organisation of the care process, or
interpretation of the results. Analysing this information provides valuable information to
health professionals to help improve different aspects of clinical practice and the
organisation of the care process.
The use of the qualitative methodology in this project aimed to get care recipients,
carers, professionals and managers to detail their experience with the new organisational
models developed in the framework of CareWell project in order to provide ICT supported
integrated healthcare to frail elderly patients. This qualitative evaluation has been
especially focused in the following domains of the MAST model: safety; patient
perspectives; organisational aspects; and socio-cultural, ethical and legal aspects.

2.2.2 Objectives
Principle
The overall aim of the qualitative evaluation carried out in CareWell is to identify the
differences introduced by implementing ICT supported integrated healthcare in some of
the MAST evaluation framework, including safety and user/carer experience, and
organisational changes.
Additional aims
Additional aims related to the qualitative strategy:
 To obtain in depth information on the main barriers and facilitators of the new
integrated model and its implementation.
 To evaluate in more depth some of the domains of the MAST models, i.e. safety,
patients perspectives, organisational aspects and socio-cultural, ethical and legal
aspects.
 To compare the evaluation results between the main stakeholders (care recipients,
carers, professionals and managers).

2.2.3 Methods
The data collection for this qualitative part of the process evaluation has been carried out
at local site level. Each deployment site was requested to follow the methodology
described in this section, in order to get uniform results that could shed light on the
barriers and facilitators, the safety, patients’ perspectives, organisational aspects and
socio-cultural, ethical and legal aspects related to the implementation of the ICT
supported integrated healthcare.

2.2.3.1

Subjects

The participants in this qualitative proposal were a sample of those who were enrolled in
the main study because they had the more relevant information that need to be collected
by means of this qualitative approach.

v1.0 / 14th January 2017
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Participants’ selection
The criteria for selecting the participants in this qualitative study were:
 For patients (care recipients), the same as those employed for the general study,
described in this document (point 2.4.1 Eligibility criteria).
 For carers, caring for the patients included in the study.
 For professionals, those selecting the care recipients (clinicians) or controlling their
health status (clinicians and nurses).
 For managers, being the leaders of those health centres included in the study.
All of them had to accept participating in the interviews.
Sample size
The sample size estimation was done by means of a convenience sampling. This is a nonprobabilistic sampling method in which the data come from a known population which is
available to participate in the study; in this case, the available population was formed by
those care recipients, carers, professionals and managers who participated in the
deployment of the new care model.
In order to try to avoid the selection bias that can be introduced with this kind of
sampling method, once we had this sample available, we employed random sampling to
choose those care recipients, carers, professionals and managers who were invited to the
interviews. That is, we randomly selected the participants for the interviews from the
sample of people who had participated in the first part of the study, in the deployment of
the new integrated care model. This random selection was done employing a random
numbers list; we created a different list for each group of participants (i.e. care
recipients, carers, professionals and managers), and in each of them, we needed as
many random numbers as those individuals in our list.
Whenever the random selection of the participants was not possible (because the sample
of people in that group of stakeholders could be very small, or for other reasons), we
employed again a convenience sampling strategy, inviting to participate those
stakeholders we thought could have more specific information on the issues we wanted
to explore.
The WP7 team recommended sites to continue inclusion until the point of data
saturation; that is, to continue until additional interviews no longer contributed any new
information. In line with this recommendation, and trying to facilitate the site’s work as
much as possible, the proposal for performing the semi-structured interviews in each
group was:
 Care recipients: 2.
 Carers: 2.
 Professionals: 2 clinicians, 2 nurses and 1 manager.
This proposal was considered a minimum. Each site was committed to increase this
sample size whenever it was possible, and if new information could be obtained by
increasing the number of interviews. We would know that we were at saturation when we
could not identify any new information by adding new interviews; when it looked as if
everything that was important for the project had already been said.

2.2.3.2

Data collection methodology

The qualitative technique that was selected for this study was the interview. It is a useful
technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meanings of the
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respondent´s answers4. It is suitable when the interest is to know personal views rather
than reach consensus, for which there are other techniques.
Specifically, we choose the semi-structured interview because, although we must employ
a standardised set of questions, which ensures collecting the correct information, it
allows introducing changes in the order of the questions, and also in the content of the
questions. The aim is always to delve deeply into the topic that is studied, and to
understand the answers provided5.
We interviewed care recipients, their carers, professionals and managers. The interviews
were planned to be between 50-60 minutes.

2.2.3.3

Analyses

Qualitative Data Analysis (QDA) is the range of processes and procedures whereby we
move from the qualitative data that have been collected into some form of explanation,
understanding or interpretation of the people and situations we are investigating. QDA is
usually based on an interpretative philosophy. The idea is to examine the meaningful and
symbolic content of qualitative data6.
Each site
Locally performed analyses provided insights into the unique experiences of each site.
For this purpose, these were the steps/action points that needed to be done in each site:
 During the interview: for each question, the note taker wrote down a summary
statement. In these summaries, we needed to include the main information
extracted for each question. The aim was to summarise the focal point of the
discussion so far, doing it as realistically as possible, reflecting the contents and
emotions of the discussion as much as possible. It could be done by using the
interviewee's own words, and asking for agreement from the participants on what
was summarised.
 After the interview: a literal transcription of each interview was done, including in
the document all the words that were said in each interview (word by word).
 Then, the transcriptions were read to identify quotes (one or two) that supported
each of the summaries that had been written down in each interview. These
summary statements and quotes were the elements reported in the templates.
Overall analysis
It was the responsibility of the WP7 evaluation team to conduct overall analyses across
pilot sites.
The core information for these analyses was the templates that each site completed with
the summary information for each interview.
With these reports, a content analysis of narratives was made (by inductive method of
reading and re-coding) with the aim of generating an explanatory framework obtained
from the empirical data. The content analysis is a systematic approach of large amount
of information to discover trends, patterns of words, and also the relationship between
them7.

4
5
6
7

Strauss, A.L, and Corbin, J., (1990, 1998), Basics of Qualitative Research: Techniques and
Procedures for developing Grounded Theory, Sage Publications Ltd, London.
Harrell MC, Bradley MA. Data Collection Methods. Semi-Structured Interviews and Focus
Groups. RAND Corporation, 2009
http://onlineqda.hud.ac.uk/Intro_QDA/what_is_qda.php
Pope C, Ziebland S, Mays N. Analysing qualitative data. In: Pope C, Mays N (eds). Qualitative
Research in Health Care (3rd edn). Oxford: Blackwell Publishing, 2006; 63–81.
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Finally, we needed to validate the results, the data obtained with these interviews. For
this purpose, we triangulated them in different ways: with the investigator and the data
source triangulation8. In the first instance, the participation of two or more researchers
(as every site performed the first phase of the analyses) in the qualitative phase of the
evaluation phase permitted multiple observations that have been compared and
complemented, adding breadth to the gathered information. In the second type of
triangulation, we collected information from different type of people (care recipients,
professionals…), gaining this way multiple perspectives and validation of data.

2.3 Modelling
2.3.1 Modelling in CareWell
 Objective: To develop a framework to assess the implementation of integrated care
for multi-morbid patients at population level using simulation modelling. This allows
testing how the budget will change if different objectives are achieved.
 Key indicators: number of contacts (healthcare services such as avoided rehospitalisations, hospitalisations days, and emergency department visits at
individual level) and costs.
We used modelling to evaluate the effectiveness of integrated programs in two big
populations (Basque Country and Veneto). Even though the conceptual model was similar
in both populations, it was tailored to represent specific characteristics of the
programmes in each country.

2.3.2 Steps
1. Definition of the target population and of the comparators, health impact
indicators and economic indicators.
2. Conceptual model definition and process diagram.
3. Input data from administrative databases in the first stage.
4. Programming in Arena software.
5. Validation process.
6. Getting the research results.

2.3.3 Stages
We did the process in two stages; first we developed the framework using data from an
area in the Basque Country (this has been published in Value in Health 9 ). Then, we
evaluated the integrated programs for multi morbid population in big populations
(Basque Country and Veneto region).

2.3.3.1

Developing the framework

The transferability of randomised controlled trials in the context of complex interventions
has arisen in the literature in recent years10. Unlike in the field of pharmacoeconomics,
the implementation of the intervention in this study depends on behavioural changes,
and, therefore, the need to assess them in the daily routine emerges. Administrative

8
9

10

Carter N, Bryant-Lukosius D, DiCenso A, Blythe J, Neville AJ. The Use of Triangulation in
Qualitative Research. Oncology Nursing Forum, 2014; 41 (5):545-547.
Soto-Gordoa M, Arrospide A, Merino Hernandez M, Mora Amengual J, Fullaondo Zabala A,
Larrañaga I et al. Incorporating Budget Impact Analysis in the Implementation of Complex
Interventions: A case of an integrated intervention for multimorbid patients within CareWell
study. Value in Health, 2016;0;0.
Senn B, Kirsch M, Sanz C, Karlou C, Tulus K, De Leeuw J, et al. Developing and evaluating
complex interventions: the New Medical Research Council guidance. Studies. 2013;59:587-92.
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claims databases can prove very useful in measuring resource use and costs 11 .
Furthermore, behavioural changes occur slowly, which implies that the designed
framework needs to cover the mid- to long-term vision.
A budget impact analysis (BIA) projects the burden of the target population within the
conventional or baseline scenario and analyses how this burden would change if the
intervention achieved the organizationally defined goal. First, the BIA provides the longterm perspective. Also, this approach lends understanding of the economic burden of the
disease, which is important for estimating future expenditures, especially in
environments in which an ageing population will make a difference. Finally, it helps
explore the potential impact of the intervention 12 , 13 (Plan stage). Thus, setting-up
objectives for the integrated program becomes a key element in the development of the
BIA. Although BIA can be carried out more simply than by dynamic simulation modelling,
this technique is advantageous for representing the complexities of health systems14. As
discrete event simulation (DES) modelling handles time explicitly, we think it is the most
suitable dynamic model for carrying out BIA. Once the intervention is deployed (Do
stage), a statistical analysis is needed to ascertain any changes in resource consumption
in the subsequent years (Check stage). Additionally, the real costs, together with the
objective cost fixed in the Plan stage, will determine whether the trend is positive. The
statistical analysis alone, although necessary, may not always represent the practical
significance of the intervention. Thus, the true economic impact of the intervention can
be ascertained by integrating the statistical results in the BIA. This approach provides
direct and understandable information for the stakeholders15. If the intervention achieves
the objective, then that becomes the new standard (baseline) for the organisation's
actions going forward. On the contrary, if the Check stage shows no improvement, then
the existing standard remains and adjustments or correction actions should be done (Act
stage).
Figure 2 shows graphically the proposed framework for assessing complex interventions.
It combines statistical analysis with the analysis of trends based on what would have
occurred a) in the baseline scenario and b) in an objective scenario.

11

12

13
14

15

Garrison LP, Newmann PJ, Erickson P, Marshall D, Mullins CD. Using real-world data for
coverage and payment decisions: the ISPOR real-wold data task force report. Value in Health.
2007;10(5):326-35.
Mauskopf JA, Sullivan SD, Annemans L, Caro J, Mullins CS, Nuijten M, et al. Principles of Good
Practice for Budget Impact Analysis: Report of the ISPOR Task Force on Good Research
Practices – Budget Impact Analysis. Value in Health. 2007,10(5):336-47
Shaya FT, Mullins C, Wong W. Incidence versus prevalence modelling in pharmacoeconomics.
Expert review of pharmacoeconomics & outcomes research. 2002;2(5):435-42.
Marshall DA, Burgos-Liz L, Ijzerman MJ, Osgood ND, Padula WV, Higashi MK, et al. Applying
dynamic simulation modelling methods in health care delivery research – the simulate checklist:
report of the ISPOR simulation modelling emerging good practices task force. Value in Health.
2015;18(1):5-16.
Mauskopf J. Prevalence-based economic evaluation. Value in Health. 1998;1(4):251-9.
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Figure 2: Description of the approach that integrates predictive modelling in the
Deming’s cycle of continuous improvement

This framework was tested in an area of the Basque Country and has already been
published in Value in Health.

2.3.3.2

Evaluating integrated programs in large populations

We evaluated integrated programs for large populations in the Basque Country and
Veneto. We used the evaluation framework described above.
The natural history of multi-morbidity is a dynamic process in persons, characterized by
frequent transitions between stable and unstable states over time. In our study, during
the stable state in which the patients stayed at home, they were cared for by primary
care professionals. The Basque Information System provided information regarding all
contacts with GP and PC Nurse that were held at the healthcare center, at the patients
home or by telephone. Nevertheless, in the Veneto region data regarding home visits
were only available. Additionally, in the Veneto region, data about social resources was
available. When patients decompensated and required additional attention, they were
referred to secondary care16. In the Basque country all patients that used hospital care
were initially evaluated by the emergency department and were hospitalized only when
the department deemed it necessary. This condition was not necessary in the Veneto
region. After the patients' conditions re-stabilized, they were discharged to their
residence. This is what we represented in the simulation model. The model provided us
the resource consumption rates from 2012 to 2020. Multiplying consumption rates under
both scenarios by the unit costs obtained from the Basque Health Service accounting
system in 2015 17,18 and Veneto region accounting system, we determined the cost of
illness of multi-morbid patients under the conventional organizational model.

16
17
18

Gill TM, Gahbauer EA, Allore HG, Han L. Transitions between frailty states among communityliving older persons. Archives of Internal Medicine, 2006;166(4):418-23.
Drummond M, Sculpher M, Torrance G, O’Brien B, Stoddart G. Methods for the economic
evaluation of health care programmes: Oxford University Press. New York. 2005
Glick HA, Doshi JA, Sonnad SS, Polsky D. Economic evaluation in clinical trials: Oxford
University Press; 2014
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Additionally, we analysed what would have happened if we achieved the goal of reducing
descompensations by an annual 2% reaching the objective of reducing a 10% in a 5 year
period. As at the end of the study we also had the results of the pilots and confirmed that
in the Basque Country the integrated program achieved to reduce hospitalizations by a
15%, we also tested what would have happened in terms of budget if these results were
scalable to the whole Basque Country.
Combining cost of illness under both scenarios we obtained the budget impact analysis.
A statistical analysis was carried out to compare the operation in 2014 of an integrated
organizational model with a historical comparator (2012). The statistical analysis was
performed in three steps. First, a descriptive analysis determined if there were sociodemographic and clinical differences by group. Second, resource consumption rates were
analysed. These rates were adjusted by follow-up. As rates’ distribution lack of normality
and our sample showed a substantial point probability at mass at zero, standard
approaches could not be used (mean comparison or test of location of the distribution by
the Mann–Whitney U test). Alternatively, we categorized rates in two groups depending
on whether they use the resource or not, and applied the chi-square test to check
statistical differences between the groups. Then we analysed the median of those who
had contacts using Mann-U Whitney test. The last step addressed the multivariate
analysis. As we had several covariates available for the Basque Country analysis a
propensity score genetic matching procedure was applied to minimize the selection
bias19. The propensity score was based on continuous (age, risk score and follow-up) and
discrete variables (sex, DM, heart failure, COPD, previous year hospitalisation and
physician identification as multi-morbid). This was so far not possible in the Veneto
region. After that, we studied the probability of having contacts with PC resources (PC in
the Basque Country and PC and Social workers in the Veneto region) and hospitalization
with logistic regression and the frequentation in PC, the days stayed in hospital and total
costs with Generalized Linear Models. After checking different families and links, we
concluded that gamma family and link log were the ones that fitted our data the best.
Socio-demographic and clinical data were used as covariates. Additionally, in the Basque
Country different multivariate subgroup analysis were applied to estimate the difference
between intervention and control group in function of the interaction among physician
identification and other covariates as age, previous year hospitalization and joint
presence of heart failure and COPD.
Last, we compared the real costs with the budget impact analysis.
A more complete description of the methods used for the evaluation of programs in the
Basque Country and Veneto region has being described in Annex 7.

2.4 Study population
2.4.1 Eligibility criteria
Inclusion criteria for end users
Participants eligible for the evaluation comply with all of the following criteria:
 Age ≥65 years.
 Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: chronic obstructive pulmonary disease (COPD), diabetes mellitus (both
insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
19

Diamond A, Sekhon JS. Genetic matching for estimating causal effects: A general multivariate
matching method for achieving balance in observational studies. Review of Economics and
Statistics. 2013;95(3):932-45.
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 Fulfilling local / national / organisational criteria of frailty: increased vulnerability,
complex health needs, and at high risk of hospital or care home admission.
 Participants have to be able to understand and to comply with study instructions
and requirements, either independently or with help from a carer.
Exclusion criteria for end users
 Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior to
enrolment.
 Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
 People with an AIDS diagnosis.
 People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.

2.4.2 End Users and recruitment of study population
All CareWell sites conducted cohort studies, which means that a group of people with
similar characteristics are followed over a period of time. Potential participants were
selected by screening electronic healthcare records and/or the hospital / national
databases and/or during long term condition annual reviews in the community setting.
Candidates were informed about the nature and the objectives of the evaluation. Once
candidates had signed the informed consent form, if necessary, they participated in the
evaluation.Error! Reference source not found.The table below summarises the
enrolment flow to clarify the steps of recruiting patients.
Table 1: Steps for the Recruitment
Total

Intervention

Control

Baseline

End

Baseline

End

Baseline

End

Total data

856

757

475

403

381

354

Basque Country

200

175

101

86

99

89

Croatia

103

85

51

36

52

49

Lower Silesia

100

97

50

48

50

49

Puglia

200

189

100

91

100

98

Veneto

161

137

81

68

80

69

Powys

92

74

92

74

-

-

2.5 Data collection
Data have been collected from different sources, including administrative databases,
questionnaires and interviews. Missing or inaccurate reporting in the administrative
databases might occur. Therefore, each pilot site has provided information on the quality
of the databases used to collect information in order to assess the quality of the data.
Missing or inaccurate information from the administrative databases are not expected to
be dependent on the implementation of the ICT supported integrated healthcare (the
exposure). Therefore, this possible non-differential misclassification should have only a
minor effect on the analyses.
Information collected from questionnaires and interviews may be influenced by recall
bias. One pilot site had to collect data directly from the subjects for some of the primary
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outcomes, such as prior hospitalisations and contacts with healthcare services, and could
therefore be especially affected by this form of bias. The magnitude of the effect of the
bias on the study’s result is assessed and discussed in the analysis phase.
Table 2: Data sources
BC

C

LS

V

P

W

X
X

X
X

X
X

X
X

X

X

X

X

X

X

X

BC

C

LS

V

P

W

X

X
X

X

X
X

X

Enrolment
Personal interview
EHR
Secondary sources

Manual
Automatic

X

Manual
Automatic

-

-

X

-

Manual
Automatic

-

-

X

-

Manual
Automatic

X

-

X

-

Manual
Automatic

X

-

X

Manual
Automatic

-

-

Manual
Automatic

-

-

X

GDS
Personal interview
EHR

X

X
X

Secondary sources

PIRU
Personal interview
EHR

X

X

X

X

X

X
X

X

Secondary sources

Barthel
Personal interview
EHR

X

X

X

X

X

X
X
X

X

X

X

X

X

X

Secondary sources

Resources Used
Personal interview
EHR

X
X

X
X

Secondary sources

X

X
-

X

eCCIS
Personal interview
EHR

X

X

X

X

-

X

-

X

Secondary sources

Economics
Personal interview
EHR

X

X

X

X
-

X

X

X
-

Secondary sources
X
X
BC = Basque Country; C = Croatia; LS = Lower Silesia; V = Veneto; P = Puglia; W = Wales
* Collection procedure is for data from electronic origin.
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3. Results
3.1 Health problem
Frail elderly patients are characterised as having complex health and social care needs,
being at risk of hospital or residential care home admission, and requiring a range of high
level interventions due to their frailty and multiple chronic conditions. A growing share of
the population in OECD countries is age 65 and over: 15% in 2010, and expected to
reach 22% by 2030. More than half of all older people have at least three chronic
conditions, and a significant proportion has five or more 20. A recent US study indicates
that more than 95% of the Medicare patients with a chronic disease such as congestive
heart failure, depression, or diabetes have at least one other chronic condition, and the
majority (80%, 71%, and 56%, respectively) have four or more chronic conditions 21 .
CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses, the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Chronic Heart Failure (CHF).

3.1.1 Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions are
emphysema, chronic bronchitis, and chronic asthma that is not fully reversible. These
conditions can occur separately or together. 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems, oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle, and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 22 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 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 the disease burden on the health system. Consequently, early
detection 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.
20

21
22

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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

v1.0 / 14th January 2017

Page 22 of 38

Public

D7.3 Final evaluation report

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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 201123. 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 Engl J of Med24.

3.1.2 Diabetes Mellitus (type 1 and type 2)
Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes 25.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).
The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 26 , 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 World Health Organisation 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:
23

24
25
26

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
“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
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 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 consumption (OGTT).
In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%27.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:
 Cardiovascular diseases, for example hypertriglyceridemia and hypertension.
 Diabetic nephropathy that affected 20-40% of diabetic patients; it is the main
cause of nephropathy in terminal phase.
 Retinopathy that is strictly correlated to the duration of diabetes, and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.
 Neuropathy that generally affect distal sensory nerves, altering the perception of
vibration, temperature and pain in feet and hands.
 Ulceration that leads to foot amputation.
In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.
Burden of the disease
In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 28.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
27
28

Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
International Diabetes Federation Data - 2010
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diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 29.

3.1.3 Cardiovascular diseases (CVDs)
Cardiovascular diseases are the largest cause of deaths worldwide30. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 31 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.
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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in low- and
middle-income countries.
Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

3.2 Safety
For the purpose of the CareWell project, safety has been assessed considering the
incidence of mortality during the follow up period, as well as other issues related to the
incorporation of new technologies and a new patient-professional framework. The first is
described using quantitative methods; the other issues are explored through a qualitative
approach with participants, patients and professionals.
29

30
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http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic%20og%
20konsekvenserne%20for%20Danmark.pdf
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)
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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Studied variables:
1. Incidence of mortality.
2. Specific questions in patients interviews.
Table 3: Reasons for ending the study by groups (Intervention & Control)
Measurement
Sample size
Complete the study

Total

Intervention

Control

856

475

381

757 (88.4%)

Difference (p)

403 (84.8%) 354 (92.9%)

0.081

Deceased

61 (7.1%)

37 (7.8%)

24 (6.3%)

0.124

Other reasons for ending
study

38 (4.4%)

35 (7.4%)

3 (0.8%)

<0.001*

* Statistically significant p-value (p<0.05)

Considering both groups as a whole, 88.4% of the recruited patients were followed until
the end of the observation period. Nevertheless, the number of patients lost to follow up
is higher in the intervention group.
Regarding security, the death rate is high (7.1%) as expected in patients with a high
degree of morbidity and complexity. This rate is higher in the intervention group, though
the difference is not statistically significant.
The qualitative study was not able to obtain much information on this domain, as safety
was related to the use of ICT resources for the implementation of the new care model,
and in the majority of the sites, patients and carers did not use them. In those cases
where it was possible to explore this issue, patients and carers did not find any risk
regarding safety, and professionals indicated that patients’ data are less controllable, and
sometimes the tools were unreliable, so they had less confidence in the results that were
obtained by means of such tools.

3.3 Overall service effectiveness and specific outcome
measures
Service effectiveness has been explored with both, quantitative and qualitative
approaches in order to describe the pattern of services than have been used by
participants, and also to assess the potential differences observed between intervention
and control group.

3.3.1 Baseline characteristics
Outcome measures refer to the clinical changes observed in participants, and the
potential differences found between intervention and control group, considering to what
extent these observed differences may be attributed to the intervention itself. The values
at baseline of the studied variables are presented in Table 4. They cover the main clinical
objectives considered for patients presenting the chronic conditions studied.
Table 4: Baseline characteristics of the groups (Intervention & Control)
Measurement

Total

Sample size (n)

856

Age

77.63 (7.68)

Gender

Missing Intervention
0

Control

475

381

77.27 (7.69)

78.07 (7.65)

3
437 (51.2%)

252 (53.4%)

185 (48.6%)

Male

416 (48.8%)

220 (46.6%)

196 (51.4%)
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Measurement

Total

Marital status
Never married
Currently married
Separated
Divorced
Widowed
Cohabitating

31 (4.1%)
469 (62.4%)
5 (0.7%)
12 (1.6%)
230 (30.6%)
5 (0.7%)

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more

People older than 18 living in
household, median (IQR)
Mobile use (Yes)
PC use (Yes)

Body Mass Index (BMI)
Heart rate (bpm)

0.019*

0.280
146 (39.6%)
85 (23%)
1 (0.3%)
87 (23.6%)
50 (13.6%)

121 (39.5%)
54 (17.6%)
3 (1%)
86 (28.1%)
42 (13.7%)
0.112
64 (68.8%)

48 (25.5%)

19 (20%)

29 (31.2%)

419 (90.9%)
43 (9.1%)

336 (92.6%)
27 (7.5%)

32
755 (91.6%)
69 (8.4%)

0.463

1 (1,2)

210

1 (1,2)

1 (0,2)

<0.001*

509 (59.8%)

5

287 (60.9%)

222 (58.4%)

0.501

229 (27%)

8

147 (31.5%)

81 (21.3%)

0.001*

264 (38.1%)

105 (27.9%)

159 (50.2%)

167 (24.1%)

113 (30.1%)

54 (17%)

96 (13.9%)

63 (16.8%)

33 (10.4%)

56 (8.1%)

35 (9.3%)

21 (6.6%)

163

<0.001*

3 (0.4%)

0 (0%)

3 (0.9%)

107 (15.4%)

60 (16%)

47 (14.8%)

247 (53.1%)
181 (38.9%)
34 (7.3%)
0 (0%)
3 (0.6%)

226 (59.6%)
137 (36.1%)
16 (4.2%)
0 (0%)
0 (0%)

29.98 (5.86)

28.86 (5.44)

73.57 (12.9)

74.45 (11.6)

12
473 (56%)
318 (37.7%)
50 (5.9%)
0 (0%)
3 (0.4%)
29.48 (5.7)

1

73.96 (12.34)

58

Systolic blood pressure (mmHg) 131.96 (17.26)

35

Diastolic blood pressure (mmHg) 74.32 (10.14)

36
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66 (17.4%)
173 (45.5%)
62 (16.3%)
57 (15%)
17 (4.5%)
5 (1.3%)

76 (80%)

Tobacco use
Never
Former
Current smoker
e-cigarette
Other

63 (13.8%)
187 (40.9%)
84 (18.4%)
73 (16%)
47 (10.3%)
3 (0.7%)

140 (74.5%)

Alcohol

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week

14 (4.2%)
190 (57.6%)
2 (0.6%)
4 (1.2%)
118 (35.8%)
2 (0.6%)

668

Housing tenure
Owners
Renters

17 (4%)
279 (66.1%)
3 (0.7%)
8 (1.9%)
112 (26.5%)
3 (0.7%)

181
267 (39.6%)
139 (20.6%)
4 (0.6%)
173 (25.6%)
92 (13.6%)

p-value
0.143

19
129 (15.4%)
360 (43%)
146 (17.4%)
130 (15.5%)
64 (7.6%)
8 (1%)

Longest held occupation
Manual
Non manual
Unemployed (but able to work)
Unemployed (unable to work)
Homemaker

Control

104

Education
Less than primary school
Primary school
Secondary school
High school
College/University
Post graduate degree

Missing Intervention
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Measurement

Total

Missing Intervention

p-value

96.18 (2.37)

0.001*

Oxygen saturation (%)

95.84 (2.56)

95

Blood glucose (mg/dl)

127.43 (45.46)

136

6.88 (1.09)

400

6.91 (1.16)

6.85 (1.01)

0.553

1.1 (0.5)

207

1.12 (0.51)

1.07 (0.49)

0.217

2 (1,3)

458

2 (1,3)

2 (1,2.8)

0.193

1 (1,1)

479

1 (1,1)

1 (1,1)

0.008*

Primary disease CHF

232 (27.4%)

8

140 (29.7%)

92 (24.4%)

0.099

Primary disease COPD

264 (31.1%)

8

155 (32.9%)

109 (28.9%)

0.240

Primary disease Diabetes

343 (40.4%)

8

183 (38.9%)

160 (42.4%)

0.324

Secondary disease CHF

282 (37.2%)

98

155 (40.7%)

127 (33.7%)

0.055

Secondary disease COPD

179 (23.6%)

98

97 (25.5%)

82 (21.8%)

0.264

Secondary disease Diabetes

282 (37.2%)

98

125 (32.8%)

157 (41.6%)

0.015*

8.24 (3.01)

0

8.34 (3.17)

8.12 (2.8)

0.276

Myocardial infarct

160 (18.8%)

6

102 (21.6%)

58 (15.4%)

0.028*

Congestive heart failure

528 (62.3%)

8

307 (64.9%)

221 (58.9%)

0.087

Peripheral vascular disease

324 (38.3%)

9

175 (37.2%)

149 (39.5%)

0.542

Cerebrovascular disease

208 (24.6%)

9

113 (24%)

95 (25.3%)

0.728

91 (10.7%)

7

51 (10.8%)

40 (10.6%)

1.000

HbA1c (%)
Creatinine (mg/dl)
NYHA Functional classification
median(IQR)

NIHSS Stroke Scale median(IQR)

95.56 (2.67)

Control

128.8 (49.89) 125.99 (40.32)

0.404

Primary disease

Secondary disease

Charlson Comorbidity Index
Comorbidity ICD-10 codes

Dementia
Chronic pulmonary disease

464 (54.3%)

1

266 (56%)

198 (52.1%)

0.286

Rheumatic disease

87 (10.2%)

6

45 (9.5%)

42 (11.1%)

0.507

Peptic ulcer disease

57 (6.7%)

7

30 (6.3%)

27 (7.2%)

0.715

Mild liver disease

88 (10.3%)

4

44 (9.3%)

44 (11.6%)

0.312

Diabetes without chronic
complication

432 (50.6%)

3

243 (51.3%)

189 (49.9%)

0.736

Diabetes with chronic complication

193 (22.7%)

4

102 (21.5%)

91 (24.1%)

0.422

46 (5.4%)

3

29 (6.1%)

17 (4.5%)

0.379

202 (23.8%)

9

111 (23.6%)

91 (24.2%)

0.893

90 (10.7%)

15

58 (12.3%)

32 (8.6%)

0.106

79 (9.3%)

7

46 (9.7%)

33 (8.8%)

Hemiplegia or paraplegia
Renal disease
Any malignancy
Moderate or severe liver disease
Metastatic solid tumour

0.724
0.025*

12 (1.4%)
17
11 (2.4%)
1 (0.3%)
Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.
* Statistically significant p-value (p<0.05)

A total of 856 patients have been recruited across all the sites; 475 patients have been
assigned to the intervention group and 381 to the control group. Participants have a
mean age of 77.63 years, with no differences between groups. Regarding gender
distribution, 51.2% are men without differences between groups. It is interesting to note
the education level of participants and the differences between groups, showing higher
levels of education in the patients in the intervention group. The observed difference can
be found in similar studies when taking part in an innovative care experience is
demanded of patients and their families. Significant differences are also found in the use
of PC devices, more frequently among patients in the intervention group (31.5%) than in
the control (21.5%).
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Regarding health related living habits, most of the participants present a moderate
pattern of alcohol consumption, though 16% of the intervention group and 14% of
controls declare they have a high level of weekly alcohol intake. There is a significant
difference in the pattern of alcohol consumption in both groups. Most participants have
never smoked, this characteristic being more frequent in the control group.
When clinical control parameters are assessed, mean blood pressure is high, but does not
reach values of hypertension, and the mean value of BMI corresponds to obesity. These
clinical variables present statistically significant differences between intervention and
control group, but do not have clinical meaning. The high number of missing values for
HbA1c and creatinine levels is due to the inclusion of these parameters among the ones
that need to be reviewed in order to control specific diseases; for example, HbA1c should
be only assessed for patients with diabetes mellitus, and has no clinical meaning in
patients with other diseases.
As expected, the most frequent disease among participants is diabetes mellitus,
considered the primary disease for 39% of subjects in the intervention group and 42%
for the controls, without differences between groups.
Another remarkable characteristic of participants is their level of functional dependence,
measured by Barthel Index. In this case, there is a considerable difference between
intervention and control group, with subjects in the intervention group having a mean of
95, and 100 for the controls, both being classified as autonomous.
Regarding baseline mental health, both groups present mean values corresponding to
normality, though close to depression.

Figure 3: Comorbidities at baseline
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3.3.2 Changes in clinical parameters
Table 5: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Sample size (n)

403

354

Unadjusted

Adjusted

Clinical Data
BMI
N
Basal
Final
Change
p value

335
285
30.42 (5.76)
29.39 (4.91)
29.87 (5.65)
28.86 (5.02)
-0.51 (-0.81,-0.21) -0.07 (-0.3,0.17) -0.44 (-0.82,-0.06)
0.001*
0.577
0.022*

-0.31 (-0.81,0.20)
0.100

Heart rate
N
Basal
Final
Change
p value

335
73.11 (13.25)
73.63 (13.96)
0.5 (-0.87,1.87)
0.472

285
74.04 (11.54)
73.47 (12.26)
-0.67 (-2.01,0.67)
0.322

1.18 (-0.74,3.09)
0.228

0.52 (-1.65,2.70)
0.477

285
135.14 (17.46)
134.51 (15.48)
-1.22 (-3.57,1.14)
0.311

0.71 (-2.72,4.15)
0.683

-2.35 (-7.98,3.29)
0.594

285
75.43 (9.63)
74.93 (10.6)
-0.73 (-2.14,0.68) -0.01 (-1.96,1.95)
0.306
0.994

-1.60 (-3.49,0.29)
0.073

261
95.38 (2.56)
95.92 (2.09)
0.52 (0.2,0.85)
0.002*

285
96.24 (2.22)
96.23 (2.41)
-0.05 (-0.35,0.25)
0.755

0.06 (-0.37,0.49)
0.619

261
131.74 (50.79)
111.01 (48.7)
-13.03
(-23.84,-2.23)
0.018*

285
128.3 (40.98)
123.25 (50.27)

Systolic blood pressure
N
Basal
Final
Change
p value

261
129.76 (17.21)
129.95 (17.73)
-0.5 (-3.01,2.01)
0.694

Diastolic blood pressure
N
Basal
Final
Change
p value

261
72.77 (10.99)
72.62 (11.99)
-0.74 (-2.1,0.62)
0.284

Oxygen saturation
N
Basal
Final
Change
p value

0.57 (0.13,1.01)
0.012*

Blood Glucose
N
Basal
Final
Change
p value

-3.32 (-10.21,3.57)
0.344

-9.71
(-13.03,-3.32)
0.136

-0.56 (-12.69,11.57)
0.666

HbA1C
N
Basal
Final
Change
p value

177
187
6.91 (1.11)
6.76 (0.99)
6.63 (1.06)
6.82 (1.24)
-0.15 (-0.42,0.11) -0.01 (-0.16,0.13) -0.14 (-0.15,-0.01) -0.44 (-0.84,-0.04)
0.259
0.887
0.356
0.145
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CareWell effect
Measurement

Intervention

Control

Unadjusted

Adjusted

177
1.12 (0.47)
1.24 (0.64)
0.07 (0.03,0.12)
0.001*

187
1.06 (0.42)
1.15 (0.53)
0.09 (0.05,0.13)
<0.001*

-0.02 (0.07,0.04)
0.556

-0.06 (-0.13,0.02)
0.181

98
1.46 (0.71)
1.53 (0.71)
0.05 (-0.06,0.16)
0.339

-0.09 (-0.26,0.08)
0.310

-0.06 (-1.72,1.61)
0.001*

98
1.16 (0.73)
1.21 (0.81)
0.08 (-0.02,0.17)
0.109

-0.08 (-0.27,0.11)
0.417

-0.06 (-0.26,0.14)
0.397

403
354
86.66 (21.98)
89.2 (18.24)
85.4 (22.93)
88.11 (19.58)
-1.53 (-3.03,-0.04) -1.23 (-2.42,-0.04) -0.30 (-1.53,-1.23)
0.044*
0.042*
0.756

-1.08 (-3.19,1.02)
0.939

Creatinine
N
Basal
Final
Change
p value

NYHA Functional classification (median(IQR))
N
Basal
Final
Change
p value

158
1.65 (0.74)
1.49 (0.71)
-0.04 (-0.17,0.1)
0.593

NIHSS Stroke Scale (median(IQR))
N
Basal
Final
Change
p value

158
1.38 (0.86)
1.2 (0.78)
0 (-0.16,0.16)
1.000

Health status scales
Barthel index, median (IQR)
N
Basal
Final
Change
p value

GDS - Geriatric Depression Scale (Short Form)
N
Basal
Final
Change
p value

403
3.88 (3.71)
3.74 (3.75)
-0.1 (-0.43,0.23)
0.559

354
4.02 (3.7)
4.21 (3.81)
0.22 (-0.17,0.60)
0.272

-0.31 (-0.82,0.19)
0.224

-0.63 (-1.61,0.35)
0.230

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%), unless otherwise indicated. The
adjusted effect is calculated adjusting for follow-up period, age, sex and Charlson Comorbidity Index.
Sites' data included for each item analysis:
- BMI  All except Veneto (n=620);
- Heart rate  All except Veneto (n=620);
- Systolic and Diastolic Blood Pressure, Oxygen Saturation and Blood Glucose All except Veneto and Wales (n=546);
- HbA1C and Creatinine Basque Country and Puglia (n=364);
- NYHA and NIHSS scales Croatia, Lower Silesia and Wales (n=256);
- Barthel index and GDS scale All sites (n=757).
* Statistically significant p-value (p<0.05)

Considering clinical effectiveness of the programme, some changes have been observed.
Body Mass Index, oxygen saturation and blood glucose show a significant reduction in
the intervention group from baseline to the end of the follow up period. These changes
are not observed in the control group, in which they stay steady. Nevertheless, when the
change observed in the intervention and control group are adjusted and compared, the
observed differences are not statistically significant.
A decrease in both intervention and control group can also be observed in the value of
Barthel Index, but this change is probably attributable to the passing of time. In both
cases, the change does not imply any change in the level of dependence, so its clinical
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meaning is not remarkable. The same could be proposed for the observed increase on
the value of creatinine.
For the rest of studied variables, there are no observed differences.

3.3.3 Use of health services
Table 6: Use of health services (rate per month)
Measurement

Total

Sample size (n)

757

Missing Intervention

Control

403

354

p-value
Unadjusted Adjusted

Contact to hospital
Number of hospitalisations
Days in hospital
Patients with any
hospitalisation
For these:
Number of
hospitalisations
Days in hospital
Visits to A&E
Number of
providers

contacts

With GPs
With Specialists
With Nurses
With other healthcare
providers

0.05 (0.09)
0.27 (0.61)

65
67

0.05 (0.09)
0.24 (0.53)

0.05 (0.09)
0.3 (0.7)

0.920
0.230

0.997
0.275

223 (32.2%)

65

130 (34%)

93 (30%)

0.295

0.141

0.16 (0.09)

65

0.15 (0.09)

0.17 (0.1)

0.165

0.243

0.83 (0.84)

67

0.71 (0.72)

0.99 (0.96)

0.019*

0.05 (0.1)

445

0.02 (0.06)

0.07 (0.12)

<0.001*

0.033*
<0.001
*

with

health

care

0.86 (0.97)
0.18 (0.23)
2.06 (2.42)

141
141
65

1.09 (1)
0.2 (0.24)
2.21 (2.24)

0.58 (0.85)
0.16 (0.21)
1.88 (2.62)

<0.001*
0.024*
0.081

0.130
0.938
0.128

0.12 (0.22)

499

0.21 (0.27)

0.03 (0.06)

<0.001*

0.288

544
681

1.41 (5.1)
0.06 (0.09)

0.89 (3.22)
0.04 (0.07)

0.370
0.309

0.372
0.748

Number of contacts with social services
With social worker
With voluntary worker

1.17 (4.32)
0.06 (0.08)

All the means correspond to the rate of contacts per month, taking into account the follow-up period for each
patient.
* Statistically significant p-value (p<0.05)

There is a change in the profile of services use performed by these subjects. Even though
the number of hospitalisations does not show any differences, the length of stay among
those who have been hospitalised is shorter in the intervention group, as well as the
number of visits to ER services, lower too in the intervention group. Consequently, the
number of visits to GP and primary care nurses increases for the intervention group, but
this difference loses its statistical significance when adjusted. No differences are
observed when social services are considered.
These changes respond to the hypothesis that the inclusion in this kind of programme
puts the focus of the attention of the patient on primary care services, and less so on
hospital services, even though this tendency cannot be proved by the tests performed.

3.4 User perspectives
In order to assess patient´s perception, two approaches have been used: PIRU
questionnaire on user experience on integrated care, and semi-structured interviews with
patients and caregivers.
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3.4.1 PIRU
Table 7: PIRU differences between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

86

Final

Dif I-C Dif I-C
Baseline Final

89

Have all your needs been assessed?
All of my needs have been
251 (65.7%) 244 (68.7%) 268 (76.6%) 270 (76.5%)
assessed
Some of my needs have
106 (27.7%) 94 (26.5%) 76 (21.7%) 69 (19.5%)
been assessed
None of my needs have
11 (2.9%)
3 (0.8%)
2 (0.6%)
3 (0.8%)
been assessed
Don’t know/can’t remember
14 (3.7%)
14 (3.9%)
4 (1.1%)
11 (3.1%)
0.001*
0.133
p value Pre-Post

0.173

0.430

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

255 (65.1%) 239 (65.7%) 254 (72.2%) 248 (70.9%)
119 (30.4%) 107 (29.4%) 59 (16.8%) 88 (25.1%)
18 (4.6%)
18 (4.9%)
39 (11.1%)
14 (4%)
<0.001*
0.326

0.846

<0.001*

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

255 (64.7%) 229 (63.1%)
132 (33.5%) 121 (33.3%)
7 (1.8%)
13 (3.6%)
0.007*

250 (71%) 248 (71.3%)
87 (24.7%) 89 (25.6%)
15 (4.3%)
11 (3.2%)
0.064

0.405

0.690

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be
p value Pre-Post

236 (62.6%) 205 (57.1%)
103 (27.3%) 101 (28.1%)
23 (6.1%)
18 (5%)

250 (71%)
62 (17.6%)
15 (4.3%)

237 (67.3%)
68 (19.3%)
15 (4.3%)

13 (3.4%)

22 (6.1%)

15 (4.3%)

19 (5.4%)

2 (0.5%)

13 (3.6%)

10 (2.8%)

13 (3.7%)

0.002*

0.057

0.003*

0.635

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post
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242 (63.7%) 203 (56.2%) 256 (72.9%) 232 (65.7%)
104 (27.4%) 103 (28.5%) 52 (14.8%) 68 (19.3%)
17 (4.5%)
18 (5%)
11 (3.1%)
17 (4.8%)
12 (3.2%)

25 (6.9%)

17 (4.8%)

22 (6.2%)

5 (1.3%)

12 (3.3%)

15 (4.3%)

14 (4%)

<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
202 (52.9%) 189 (52.1%) 207 (59.3%) 236 (67.4%)
support as they needed
They have had some
support but not as much as 104 (27.2%) 101 (27.8%) 54 (15.5%) 59 (16.9%)
they needed
No, they have had little or
26 (6.8%)
23 (6.3%)
9 (2.6%)
24 (6.9%)
no support
They did not want/need
37 (9.7%)
37 (10.2%) 66 (18.9%)
21 (6%)
support
There are no family
13 (3.4%)
13 (3.6%)
13 (3.7%)
10 (2.9%)
members or carers to
support
<0.001*
<0.001*
p value Pre-Post

0.660

<0.001*

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

130 (33.3%) 149 (40.8%) 189 (53.8%) 166 (47.3%)
164 (42.1%) 146 (40%)
94 (26.8%) 108 (30.8%)
78 (20%)
53 (14.5%) 47 (13.4%) 62 (17.7%)
16 (4.1%)
17 (4.7%)
20 (5.7%)
13 (3.7%)
2 (0.5%)
0 (0%)
1 (0.3%)
2 (0.6%)
<0.001*
0.042*

0.028*

0.126

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
214 (55.7%) 199 (55.3%) 237 (67.7%) 228 (65%)
time
It happens most of the time 132 (34.4%) 137 (38.1%)
91 (26%)
102 (29.1%)
It happens some of the time 29 (7.6%)
23 (6.4%)
17 (4.9%)
20 (5.7%)
No
9 (2.3%)
1 (0.3%)
5 (1.4%)
1 (0.3%)
0.010*
0.040*
p value Pre-Post

0.163

0.425

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

172 (43.8%) 162 (44.4%) 216 (61.9%) 176 (50.4%)
176 (44.8%) 164 (44.9%) 103 (29.5%) 133 (38.1%)
33 (8.4%)
30 (8.2%)
22 (6.3%)
33 (9.5%)
10 (2.5%)
9 (2.5%)
8 (2.3%)
6 (1.7%)
2 (0.5%)
0 (0%)
0 (0%)
1 (0.3%)
<0.001*
0.237

0.573

0.004*

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

v1.0 / 14th January 2017

174 (44.1%) 162 (43.9%) 219 (62.4%) 174 (49.3%)
180 (45.6%) 176 (47.7%) 102 (29.1%) 143 (40.5%)
33 (8.4%)
22 (6%)
22 (6.3%)
27 (7.6%)
7 (1.8%)
9 (2.4%)
6 (1.7%)
8 (2.3%)
1 (0.3%)
0 (0%)
2 (0.6%)
1 (0.3%)
<0.001*
0.252
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

167 (41.9%) 167 (45.3%) 220 (62.5%) 180 (51%)
166 (41.6%) 164 (44.4%) 105 (29.8%) 135 (38.2%)
46 (11.5%)
29 (7.9%)
22 (6.2%)
27 (7.6%)
15 (3.8%)
7 (1.9%)
3 (0.9%)
9 (2.5%)
5 (1.3%)
2 (0.5%)
2 (0.6%)
2 (0.6%)
<0.001*
0.499

0.064

0.008*

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes
No, I co-ordinate my own
care and support
Don’t know/not sure
p value Pre-Post

264 (69.5%) 318 (88.8%) 294 (83.5%) 333 (94.9%)
95 (25%)

36 (10.1%)

38 (10.8%)

21 (5.5%)
4 (1.1%)
<0.001*

12 (3.4%)

20 (5.7%)
6 (1.7%)
0.001*

<0.001*

<0.001*

0.018*

0.030*

Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

257 (66.4%) 257 (71.2%) 283 (81.1%) 260 (74.7%)
122 (31.5%) 92 (25.5%) 60 (17.2%)
80 (23%)
8 (2.1%)
12 (3.3%)
6 (1.7%)
8 (2.3%)
<0.001*
0.492

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure
p value Pre-Post

222 (56.6%) 194 (54.3%) 247 (71.2%) 248 (70.5%)
124 (31.6%) 105 (29.4%)

81 (23.3%)

55 (15.6%)

28 (7.1%)

32 (9%)

11 (3.2%)

21 (6%)

2 (0.5%)

2 (0.6%)

3 (0.9%)

2 (0.6%)

16 (4.1%)
24 (6.7%)
<0.001*

5 (1.4%)
26 (7.4%)
<0.001*

0.036*

0.001*

Do health and social care services help you live the life you want as far as possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

176 (45.7%) 174 (48.6%) 197 (56.4%) 191 (54.9%)
185 (48.1%) 168 (46.9%) 131 (37.5%) 141 (40.5%)
24 (6.2%)
16 (4.5%)
21 (6%)
16 (4.6%)
0.012*
0.222

0.916

0.562

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post
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72 (15.8%) 64 (17.9%) 137 (36.2%) 104 (30.1%)
170 (37.4%) 135 (37.8%) 100 (26.5%) 121 (35%)
95 (20.9%) 52 (14.6%) 80 (21.2%) 40 (11.6%)
114 (25.1%) 105 (29.4%) 59 (15.6%) 77 (22.3%)
4 (0.9%)
1 (0.3%)
2 (0.5%)
4 (1.2%)
<0.001*
0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once
214 (59%) 232 (65.7%) 260 (74.5%) 204 (72.1%)
Sometimes
101 (27.8%) 97 (27.5%) 76 (21.8%) 55 (19.4%)
Quite frequently
35 (9.6%)
18 (5.1%)
13 (3.7%)
21 (7.4%)
Yes
13 (3.6%)
6 (1.7%)
0 (0%)
3 (1.1%)
<0.001*
0.001*
p value Pre-Post
Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

0.015*

0.002*

The table shows the results obtained with the PIRU questionnaire aimed to assess the
user’s perspectives regarding the programme. Overall, improvements can be found in
both the intervention and the control group. Studied subjects tend to believe that their
needs have been better assessed at the end of follow up, they feel that themselves and
their families are much more involved in both their care process and the decision making
process. In addition, they consider that the level of support they are receiving from
health and social institutions has improved, and that they are better informed about their
care plan. Some of these differences remain significant between groups once the
adjustment variables have been considered, specifically the degree of involvement in the
care plan, the feeling that the received support fit the needs, the adequacy of the
adjustment of the care plan and treatment, and the identification of the role of care
coordinator and the satisfaction with this new role.

3.4.2 Qualitative patient's perception
The qualitative data are in line with the results obtained by the PIRU questionnaire.
Patients and their carers have been involved in the health plans, and so have their
professionals, mainly their GP teams (clinicians and nurses), and sometimes specialists
and social workers. These care recipients perceive that their professionals work together
in a coordinated way, and the work of nurses has been mentioned to be especially helpful
for them. Also, a more intense communication with healthcare professionals has been
mentioned.
This involvement in their healthcare, and the perception that the professionals have been
closer taking care of them, have made patients feel more aware of their health and more
secure and protected. So, we could say that CareWell works for the empowerment of
patients, by implicating them in the whole process of care.

3.5 Economic aspects
The economic aspects have been investigated through two types of approaches: costbenefit analysis (ASSIST) and the predictive modelling.
The ASSIST framework, including its rich body of methods for data gathering,
stakeholder identification, indicator development and outcome indicators, allowed for the
development of evidence-based deployment plans for all six pilot regions. The results
from the ASSIST analysis of the six pilot sites are described and interpreted in
deliverable D8.4 Deployment exploitation & plans. This deliverable interprets the ASSIST
analysis in detail, specifying the relevant stakeholders and indicators that have a
prominent effect on service deployment. Additionally, it reports on the scaling-up plans of
each pilot site, taking into consideration the outcomes of the ASSIST analysis.
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In addition, the predictive modelling applied to the Basque Country and Veneto are
reported in Annex 7 to this deliverable. Note that the population used for the modelling
approach differs from that used in the quantitative studies.

3.6 Organisational aspects
Organisational aspects have been mostly covered by qualitative data analysis.
Professionals from all different sites point out that after the deployment of CareWell
services, the coordination and communication among professional has clearly improved,
and so has the work process and the use of services; although some sites pointed out
that they were already coordinating their work in the management of this profile of
patients. This way of working in coordination between the different care levels gets
professionals to learn from each other, and thinking further.
Patients are being empowered, but professionals do not feel a change on their role,
partly because the participating patients are very old, which makes their involvement in
the whole care process difficult. In one case, the relationship between patient and
professionals has been mentioned as changed, shifting from a patronising model towards
a shared decision making one.
Some cases affirm that they have not evidenced a reduction on the work burden; in fact,
in some sites nurses have experienced an increase of their workload, due to the closer
follow-up of patients that has been done in this project. Also, an improvement in
information access and integration is claimed.

3.7 Socio-cultural and legal aspects
The domain includes topics that identify the ethical, legal and socio-cultural aspects. 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:
 Ethical issues: Access and equity, patient self-esteem,
assessment of risk and benefit, normative Codes.

patient

autonomy,

 Legal issues: Information governance, professional liability.
 Socio-cultural issues: Changes for patient’s carers, shift of responsibility from
healthcare professionals to patients, changes in patient’s role, patient’s relatives
and others, societal, political and context changes, gender issues, equity, lifestyle
changes, patient empowerment, technology access.
Concerning ethical issues, all pilot sites remarked that an informed consent form was
provided to patients, and the intervention was evaluated and approved by local ethical
committees before implementation started.
With respect to legal issues, healthcare professionals had the credentials required to
access the ICT tools needed to provide the CareWell care model. All professionals
participating in the intervention were accredited by their respective healthcare system.
Additionally, the medical devices used comply with the standards, and the health-related
data were securely registered.
In terms of social aspects, both healthcare professionals and patients showed satisfaction
with the new care model; they feel more comfortable and better assisted, respectively.
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4. Conclusion
Older patients with complex multiple chronic conditions are increasing their presence in
European health systems. The level of complexity of the health and social needs
presented by these patients and their careers needs innovative approaches, such as
integrated and technology supported care programmes, such as CareWell.
The programme has not raised remarkable safety issues. Patients and carers feel safe
with the proposed care model. The only point that needs to be considered in this domain
is the expressed concern of the professionals regarding the reliability of the ICTs. More
studies are needed in order to adjust the performance of ICTs to the needs and
requirements of patients, carers and health professionals.
The clinical impact of the programme is not very significant, even though some
differences can be found between groups. Probably the most relevant observed change
has to do with the use of services that supports the hypothesis that this kind of
programme shifts the burden of care from hospital environments towards a primary care
and community based model of care.
The satisfaction of patients, carers and professionals is remarkably high. All of them feel
that information, coordination and participation all along the care process have
improved; consequently, patients have been empowered and put on the axis of the care
programme.
It is necessary to keep identifying the key elements of integrative care programmes in
order to facilitate their inclusion in programmes adapted to the needs and assets of each
organisation.
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1. Introduction
1.1 Purpose of document
This document reports the detailed outcomes and final evaluation for the Basque Country
deployment site.

1.2 Glossary
CR

Care Recipient

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider
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2. Methodology
2.1 Quantitative study
2.1.1

Baseline analysis

Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.
 Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.
 Numerical variables non-normal distributed should be presented with a median and
interquartile range, me (Q1,Q3). Differences between groups will be performed by
nonparametric Wilcoxon test.
 Categorical variables should be presented with frequencies and percentages, n (%).
Differences between groups will be performed by 2 test.

2.1.2

Pre-Post analysis

In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3

Effect of CareWell intervention

The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:
 The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and the
2 test for categorical variables.
 The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will be
adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2 Qualitative analysis
The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
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always to delve more deeply into the topic that is studied, and to understand the answers
provided.
The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:
 Care recipients / patients: two.
 Carers: two.
 Professionals: two clinicians, two nurses and one manager.
Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3. Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1 Description of the health situation of the care
recipient (Overall / general description)
Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010, and
expected to reach 22% by 2030. More than half of all older people have at least three
chronic conditions, and a significant proportion have five or more 1. A recent US study
indicates that more than 95% of Medicare patients with a chronic disease such as
congestive heart failure, depression, or diabetes have at least one other chronic
condition, and the majority (80%, 71%, and 56%, respectively) have four or more
chronic conditions2.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses, the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1

Chronic obstructive pulmonary disease (COPD)

Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 3 acknowledges that acute episodes of
exacerbation in patients with COPD constitute a major deleterious factor, negatively
1

2

3

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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
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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 the disease burden in the health system. Consequently, early
detection 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.

3.1.2

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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 2011 4. 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 Engl J of Med5.

3.1.3

Diabetes Mellitus (type 1 and type 2)

Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes6.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).

4

5

6

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
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The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 7 , 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 World Health Organisation 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 consumption (OGTT)7.

In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%8.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:


Cardiovascular diseases, for example hypertriglyceridemia and hypertension.



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



Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.



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



Ulceration that leads to foot amputation.

In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.
7

8

“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
Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
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3.1.4

Burden of the disease

In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 9.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual10.

3.1.5

Cardiovascular diseases (CVDs)

Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6

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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in low- and
middle-income countries.
9

International Diabetes Federation Data - 2010

10

11

12

http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic%20og%
20konsekvenserne%20for%20Danmark.pd
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)
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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Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

3.2 Current management of the health problem (usual
care)
Primary care professionals (GP and GP nurse) are principally responsible for a patient's
case management, therapeutic / care plan definition, drug prescription, patient training,
home visits, and follow-up when the patient is stable. While the communication between
healthcare professionals and patient is mainly via traditional channels (f2f, phone), GP
and GP nurse can communicate and share information through the EHR and electronic
prescription. Additionally, healthcare professionals can exchange patient-related
documentation by meeting on a periodic-basis, phone or a social EHR.
Once the patient shows worsening symptoms, but is still out of hospital care (unstable
stage), additional healthcare actors take part in the care process. The care manager
takes charge of case management, and either he/she or the GP refers the patient to a
specialist if necessary. Upon a patient's request, the Deputy Health Service can be
activated out of hours, and healthcare professionals can visit the patient at home to
perform the clinical interventions required.
The roles that have to be highlighted in hospital care are those of reference internist and
hospital liaison nurse. The former is responsible for carrying out tests and diagnostics,
defining the therapeutic plan, following up the pharmacological plan, coordinating
specialists, informing GP on patient's health status, referring the patient to the long-term
hospital (if required), and activating hospital social care team. The latter, in turn,
supervises patient's hospital discharge by sharing information with GP nurse, and
providing patient with information on therapeutic plan and health education.
On hospital discharge, GP and GP nurse perform an intensive follow-up, including home
visits, in order to ensure that patient's health status is not worsening. The GP nurse
carries out the patient's integrated frailty assessment; depending on the outcomes,
community social services can be activated.

3.3 Revised management of the health problem (new
care)
3.3.1

Stable patients – out of hospital care

The current service model will be enhanced in a number of ways:
 Wider deployment of the reference internist and hospital liaison nurse into other
hospitals in the region.
 Follow-up phone calls by the GP practice nurse on a monthly basis to monitor
patient's health status, using a validated clinical questionnaire.
 Further develop the care pathways for frail older people to extend the eHealth
Centre to provide improved follow-up / response calls out-of-hours.
 Provide symptom management questionnaires in the Personal Health Folder to
further support self-care and self-management.
 Rolling out the electronic prescription to additional healthcare professionals
including pharmacists.
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 Development of a structured and standard empowerment programme (Kronik ON)
for frail elderly patients and caregivers.
 Provision of self-care and self-management educational material through the
Personal Health Folder and Osakidetza web portal.

3.3.2

Unstable Patients – out of hospital care

In addition to the above service model enhancement for the ‘stable’ patient, healthcare
professionals will have improved access to near-time information to assist with decisionmaking when a patient’s health status deteriorates. The enhanced role of the eHealth
Centre will enable easier continued follow-up of the patient during their recovery period,
thus reducing the need for F2F visits.

3.3.3

Inpatient - hospital care

Healthcare professionals in the hospitals will have richer information to understand the
nature of a patient’s deterioration leading up to their emergency admission, including
symptom management questionnaire responses. It is likely that the acuity of patients
requiring hospital admission will increase as more patients are able to be managed
remotely (by phone calls) and supported in their own homes for minor exacerbations.

3.3.4

Inpatient – hospital discharge preparation

The information on hospital discharge entered into the EHR by the hospital liaison nurse
will be able to be viewed by all healthcare practitioners involved in a patient’s care team;
this will provide a much improved, streamlined and safer service model.
Tailoring self-care and self-management information and education to the individual
patient will be facilitated through defining educational material provided to the patient
and their family / informal care givers through the Personal Health Folder or Osakidetza's
web portal.

3.4 Requirements for Integrated Care Model
implementation
In the case of the Basque Country, the new pathway has been designed by the managers
and clinicians of both the hospitals and the primary care centres involved in the
programme. This is essential for the implementation of the model in a proper way,
meaning that all stakeholders' perspectives have been taken into account, and a clear
methodology in the design the intervention has been carried on (analysis of current
model, detection of improvement areas, prioritise actions and define the new care
pathway). Moreover, the objectives of the CareWell project are totally aligned with the
strategic plan of the central organisation of the Basque Country health system
(Osakidetza).
The new model has been presented in several meetings to the GPs, nurses and
specialists who are principally responsible for patients' case management. The
professionals from primary care and secondary care now have new and better channels
of communication to share information about the patient before, during and after
delivering their services.
Since primary care nurses are the ones responsible for the empowerment of the patients,
some nurses in charge of chronic patient have developed the new educational material
for the educational platform. After all the material and the methodology were developed,
these nurses trained their colleagues in peer training.
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3.5 Technical characteristics of the service
The Basque Country has made a number of changes to improve their services:
 Integration of hospital pharmacy data into the EHR.
 Integration of systems to provide the EHR in a single system for both care sectors
(primary and secondary care).
 Integration of the clinical information from the CareWell chronic programmes into
the EHR.
 Improve the Business Intelligence to provide new functionalities for patient
stratification.
 Development of an educational web platform for patients.
The new systems or functionalities are:

3.5.1

Integration of hospital pharmacy data into the EHR

The e-Prescription service in secondary care will be extended to include primary care with
a shared database. This will be achieved through the deployment of several web services
designed to recover and upload data to the central e-Prescription database irrespective of
whether the prescription request is made from the module in the primary or secondary
care IT system.

3.5.2

System integrated of both primary and secondary care
EHRs

The interface of the application integrating both EHRs is equal to that used in secondary
care. The major challenge, therefore, is the implementation of this application in primary
care, where practitioners can be reluctant to use new applications. In order to avoid this
situation, a contingency measure has been established which defines a progressive
functional adaptation for primary care users. This plan outlines how the functional
modules only present in the primary care EHR can be gradually added to the new
application, although the interface visualisation will be slightly different.

3.5.3

Development and standardisation of the data collection to
automate the risk stratification score calculation

The independent variables needed to calculate the risk stratification score developed in
the Basque Country come from several administrative and clinical databases
(hospitalisation, emergency visits, consultation, prescription, diagnosis, demographic
data, etc). All this data needs to be linked at patient level. During the CareWell project, a
Data Business Warehouse has been developed which allows data to be collected from
several databases in a standardised way.
Through this data collection process, the prediction risk algorithm is applied manually,
and the outcome of the risk stratification at patient level is uploaded into the EHR.
The risk stratification score is used in the CareWell pathway to identify patients with high
complex needs who are most likely to benefit from the CareWell pathways and services.

3.5.4

Develop a new educational web

New educational materials and documentation have been added to the Basque Health
Service’s web portal. There is a specific section in the portal called ‘Health School’ where
distinct content aiming to foster patient / caregiver empowerment are described:
 Actions in case patient health worsened.
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 Healthy lifestyles.
 Information about your disease.

3.6 Requirements for the use of the ICT solution
The Basque Country's ICT system has been improved with new services to achieve a
better coordination among healthcare professionals and provide patients and caregivers
with clinically validated educational material for self-management.
The introduction of these services has required distinct training sessions for the
healthcare professionals involved in CareWell. The training has included information on:
 Clinical aspects of the different pathologies frail elderly patients can suffer from
(diagnosis, symptoms, management etc).
 The clinical questionnaire GP practice nurses have to ask patients on a monthly
basis.
 Description of the extended roles of the reference internist, hospital liaison nurse
and eHealth centre nursing.
 The content and methodology of the new structured empowerment programme.
 Handling the educational platform embedded in the web portal.
 Procedures to gather and register all the information required for the project
evaluation.


evaluation.
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4. Domain 2 and 3: Safety & clinical and
care effectiveness
4.1 Aim and Objectives
Safety is assessed considering the incidence of mortality during the follow-up period, as
well as other issues related to the incorporation of new technologies and a new patientprofessional framework.
On the other hand, service effectiveness is quantitatively explored in order to describe
the pattern of services that have been used by the participants.

4.2 Methods: Setting
The CareWell programme in the Basque Country comprises two settings: primary care
and the hospital (short- and long-term). Six Integrated Care Organisations (ICOs) from
the three Basque provinces have participated in the study: four ICOs as intervention
group members, and two as controls.
The recruitment of patients has been carried out in primary care, by either GP or GP
practice nurses. While intervention ICOs started approaching potential patients from May
2015, control ICOs identified and recruited patients during October 2015.

4.3 Methods: Participants
Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: Chronic obstructive pulmonary disease (COPD), diabetes mellitus
(both insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
3. Fulfilling local criteria of frailty: predictive index > 6.28 according to the
population based stratification.
4. Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.
Patients included in the intervention group belong to certain integrated care
organisations, while controls are recruited from another two organisations. Patients are
not randomly allocated, they are identified, approached and invited to participate by
mainly GPs or GP practice nurses.
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4.4 Methods: Data collection sources/measurement
Variable

Data source

Collection procedure
(only for data from
electronic origin)

Enrolment

Personal interview
EHR

GDS

Personal interview

PIRU
Barthel

Personal interview
EHR

Automatically

Resources Use

EHR

Automatically

ECCIS

Personal interview

Economics

Personal interview

Automatically

4.5 Results: Participants
In May 2015, healthcare professionals, mainly GPs and GP practice nurses, identified 349
patients who might meet the inclusion criteria set out above. From this pool of patients,
136 were excluded: 67 did not comply with the criteria, 36 declined to participate, and
42 decided not to take part due to other reasons.
In the end, 204 patients were included in the study, 104 in the intervention group and
100 in the control group. 101 patients allocated in the intervention group received
integrated care services, whereas 99 patients were provided with usual care. 86 patients
in the intervention group and 89 patients in the control group finished the follow-up (for
at least nine months). In the former group, seven patients deceased and eight dropped
out, whereas in the latter group 10 patients deceased.

4.5.1

End users

In the Basque Country, the population is stratified using a risk assessment method based
on John Hopkins ACG PM (Adjusted Clinical Groups Predictive Model). The tool included
several risk factors: demographics, clinical diagnoses (Dx coding), medication utilisation
(Rx coding), and prior healthcare costs. The output of the risk assessment is a risk score
(IPR: Risk Prediction Index) that is used to allocate patients into four different strata:
‘case management’, ‘disease management’, ‘self-management support’ and ‘prevention
and promotion’.
According to the stratification tool, 32.000 patients are identified as patients with
multiple comorbidities (‘frailty’). Following the stratification tool results and the inclusion
criteria of CareWell project, 200 patients have been identified and recruited by their GP in
five different integrated healthcare organisations of the Basque Country: OSI BilbaoBasurto, OSI Uribe-Cruces, OSI Tolosaldea, OSI Galdakao-Barrualde, and HUA. Data for
10.000 patients will be included in the predictive modelling exercise.
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4.5.2

Enrolment flow chart

Enrolmen
t

Assessed for eligibility
(349)
Excluded (136)
 Not meeting inclusion criteria
(67)
 Declined to participate (36)
 Other reasons (42)
Included
(204/200)

Allocation
Integrated Care Model (104/100)
 Received CW intervention (101)


Usual Care Model (100/100)
 Received usual service (99)
 Did not receive usual care (1)

Did not receive CW intervention (3):
targets unfulfilled (2)
voluntary drop off (1)

Analysis at baseline
Analysed usual service (baseline)
(99)
 Excluded from analysis (0)

Analysed CW programme (baseline)
(101)


Excluded from analysis (0)

End of follow up
Finished follow up (86)
 Deceased (7)
 Dropped out (8)

Finished follow up (89)
 Deceased (10)
 Dropped out (0)

Figure 1: Enrolment flow chart describing the flow of care recipients

4.6 Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)
Measurement

Total

Sample size (n)

200

Age

79.39 (6.83)

Gender
Female
Male

V1.0 / 17th January 2017

Missing Intervention
0

Control

101

99

79.56 (6.91)

79.21 (6.78)

0

0.716
0.401

74 (37%)

34 (33.7%)

40 (40.4%)

126 (63%)

67 (66.3%)

59 (59.6%)
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Measurement

Total

Marital status
Never married

Missing Intervention

Control

0

0.355

12 (6%)

8 (7.9%)

4 (4%)

123 (61.5%)

65 (64.4%)

58 (58.6%)

3 (1.5%)

2 (2%)

1 (1%)

Divorced

0 (0%)

0 (0%)

0 (0%)

Widowed

61 (30.5%)

26 (25.7%)

35 (35.4%)

1 (0.5%)

0 (0%)

1 (1%)

40 (20.1%)

16 (16%)

24 (24.2%)

118 (59.3%)

59 (59%)

59 (59.6%)

Currently married
Separated

Cohabitating
Education
Less than primary school
Primary school
Secondary school

1

0.094

0 (0%)

0 (0%)

0 (0%)

33 (16.6%)

18 (18%)

15 (15.2%)

College/University

8 (4%)

7 (7%)

1 (1%)

Post graduate degree

0 (0%)

0 (0%)

0 (0%)

High school

Longest held occupation

1

0.670

Manual

1 (0.5%)

0 (0%)

1 (1%)

Non manual

1 (0.5%)

1 (1%)

0 (0%)

Unemployed (but able to work)

1 (0.5%)

0 (0%)

1 (1%)

171 (85.9%)

85 (85%)

86 (86.9%)

25 (12.6%)

14 (14%)

11 (11.1%)

0 (0%)

0 (0%)

0 (0%)

140 (74.5%)

76 (80%)

64 (68.8%)

14.000-19.999

0 (0%)

0 (0%)

0 (0%)

20.000 or more

48 (25.5%)

19 (20%)

29 (31.2%)

Unemployed (unable to work)
Homemaker
Household income (euro/year)
0-6.999
7.000-13.999

12

Housing tenure

0.112

4

0.861

Owners

174 (88.8%)

87 (87.9%)

87 (89.7%)

Renters

22 (11.2%)

12 (12.1%)

10 (10.3%)

People older than 18 living in
household, median (IQR)
Mobile use (Yes)
PC use (Yes)

-

-

-

-

-

124 (62%)

0

58 (57.4%)

66 (66.7%)

0.230

20 (10%)

0

13 (12.9%)

7 (7.1%)

0.258

Alcohol

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week

14

Former
Current smoker
e-cigarette
Other
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0.103

120 (64.5%)

56 (58.9%)

64 (70.3%)

8 (4.3%)

7 (7.4%)

1 (1.1%)

15 (8.1%)

7 (7.4%)

8 (8.8%)

43 (23.1%)

25 (26.3%)

18 (19.8%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Tobacco use
Never

p-value

0

0.336

117 (58.5%)

58 (57.4%)

59 (59.6%)

67 (33.5%)

32 (31.7%)

35 (35.4%)

13 (6.5%)

8 (7.9%)

5 (5.1%)

0 (0%)

0 (0%)

0 (0%)

3 (1.5%)

3 (3%)

0 (0%)
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Measurement

Total

Missing Intervention

Control

p-value

Primary disease
Primary disease CHF

47 (23.5%)

0

25 (24.8%)

22 (22.2%)

0.799

Primary disease COPD

99 (49.5%)

0

46 (45.5%)

53 (53.5%)

0.323

Primary disease Diabetes

53 (26.5%)

0

29 (28.7%)

24 (24.2%)

0.578

Secondary disease CHF

112 (56%)

0

57 (56.4%)

56 (56%)

1.000

Secondary disease COPD

77 (38.5%)

0

42 (41.6%)

35 (35%)

0.415

Secondary disease Diabetes

93 (46.5%)

0

37 (36.6%)

56 (56%)

0.009

Charlson Comorbidity Index

9.71 (2.93)

0

9.56 (3.15)

9.86 (2.69)

0.478

32 (16%)

0

19 (18.8%)

13 (13%)

0.351

159 (79.5%)

0

82 (81.2%)

78 (78%)

0.700

65 (32.5%)

0

31 (30.7%)

35 (35%)

0.617

Cerebrovascular disease

28 (14%)

0

11 (10.9%)

17 (17%)

0.295

Dementia

19 (9.5%)

0

6 (5.9%)

13 (13%)

0.142

Chronic pulmonary disease

Secondary disease

Comorbidity ICD-10 codes
Myocardial infarct
Congestive heart failure
Peripheral vascular disease

176 (88%)

0

88 (87.1%)

88 (88%)

1.000

Rheumatic disease

18 (9%)

0

9 (8.9%)

9 (9%)

1.000

Peptic ulcer disease

9 (4.5%)

0

3 (3%)

6 (6%)

0.331

Mild liver disease

35 (17.5%)

0

13 (12.9%)

23 (23%)

0.091

Diabetes without chronic
complication

146 (73%)

0

66 (65.3%)

81 (81%)

0.019

24 (12%)

0

12 (11.9%)

13 (13%)

0.979

14 (7%)

0

9 (8.9%)

5 (5%)

0.417

Renal disease

92 (46%)

0

41 (40.6%)

52 (52%)

0.139

Any malignancy

24 (12%)

0

15 (14.9%)

9 (9%)

0.288

Moderate or severe liver disease

32 (16%)

0

18 (17.8%)

15 (15%)

0.727

2 (1%)

0

2 (2%)

0 (0%)

0.498

Diabetes with chronic complication
Hemiplegia or paraplegia

Metastatic solid tumour

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.
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Participants have a mean age of 79.4 years, being a bit older in the intervention group,
but without statistical significance. Regarding gender distribution, 62.7% are men,
without differences between groups. Education level is also comparable, with most
participants having completed primary school education; also comparable is the
household income level. The low number of missing answers to this question is
interesting; it tends to be avoided by participants of this age.
More surprising is the absence of differences in mobile and PC use between groups, and
the high percentage of subjects familiar with the phone but low with PCs.
With regard to health related life habits, most of the participants present a moderate
pattern of alcohol consumption. Most participants have never smoked, nor are former
smokers, without differences between groups.
When clinical control parameters are assessed, the mean blood pressure, both systolic
and diastolic, categorises as hypertension; but even though the differences between
control and intervention group are statistically significant, they do not have clinical
meaning. The high number of missing values for HbA1c and creatinine levels reflects
their clinical relevance to specific diseases; for example, HbA1c would only be assessed
for diabetic patients; it has no clinical meaning for patients with other diseases. All the
assessed parameters are close to good control values.
The most prevalent primary disease is COPD, both for intervention and control group; the
most prevalent secondary disease is CHF, with frequencies comparable between both
groups.
Another significant characteristic of participants is their level of functional dependence,
measured by the Barthel Index. There are no differences between the intervention and
the control groups, and all present a median of 100 indicating autonomy.
Regarding baseline mental health, both groups present mean values corresponding to
normality, though close to depression.
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4.7 Main results and discussion
4.7.1

Clinical parameters

Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Sample size (n)

86

89

Basal

31.35 (5.68)

29.24 (5.26)

Final

30.57 (5.74)

29.06 (5.44)

Unadjusted

Adjusted

Clinical Data
BMI

Change

-0.78 (-1.16,-0.4) -0.19 (-0.56, 0.18) -0.59 (-1.11,-0.07)

p value

<0.001

0.307

73.38 (10.98)

71.42 (11.44)

73.37 (12)

70.62 (12.16)

-0.44 (-1.34,0.46)

0.027

0.560

0.79 (-2.65,4.23)

1.19 (-4.19,6.57)

0.653

0.874

Heart rate
Basal
Final
Change

-0.01 (-2.48, 2.45) -0.8 (-3.23, 1.64)

p value

0.992

0.517

Systolic blood pressure
Basal

132.28 (14.62)

138.13 (17.1)

Final

127.49 (16.19)

133.89 (15.63)

Change

-4.79 (-8.48,-1.10) -4.25 (-8.31,-0.19) -0.54 (-5.99,4.91) -3.32 (-11.06,4.42)

p value

0.012

0.041

0.844

0.961

Diastolic blood pressure
Basal

71.49 (9.37)

71.62 (10.1)

Final

69.95 (9.57)

71.1 (11.09)

Change

-1.53 (-3.63, 0.56) -0.52 (-3.02, 1.99) -1.02 (-4.26,2.23)

p value

0.149

0.683

Basal

95.89 (2.13)

95.99 (2.06)

Final

95.9 (2.01)

96.22 (2.3)

0.536

-0.33 (-5.16,4.50)
0.804

Oxygen saturation

Change

-0.01 (-0.48, 0.45) 0.22 (-0.15, 0.58) -0.23 (-0.81,0.36)

p value

0.959

0.242

Basal

120.55 (41.7)

127.68 (41.76)

Final

112.04 (31.06)

125.48 (46.57)

Change

-10.38 (-20.31, 0.46)

p value

0.041

-0.62 (-1.53,0.28)

0.444

0.500

-2.36 (-13.85,
9.12)

-8.02 (-23.09,
7.05)

-7.17 (-28.22,13.88)

0.683

0.295

0.874

Blood Glucose
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CareWell effect
Measurement

Intervention

Control

Basal

6.68 (1.16)

6.81 (1.1)

Final

6.79 (1.22)

6.94 (1.34)

Unadjusted

Adjusted

HbA1C

Change

-0.15 (-0.42, 0.11) 0.17 (-0.07, 0.41) -0.32 (-0.68,0.04)

p value

0.259

0.171

Basal

1.22 (0.58)

1.16 (0.49)

Final

1.33 (0.75)

1.29 (0.61)

Change

0.10 (0.04, 0.16)

0.14 (0.07, 0.21)

p value

<0.001

<0.001

0.078

-0.06 (-0.66,0.54)
0.868

Creatinine

-0.04 (-0.13,0.05) -0.001 (-0.15,0.15)
0.391

0.650

Health status Scales
Barthel index, median (IQR)
Basal

89.48 (18.87)

88.2 (18.39)

Final

86.86 (20.84)

85.06 (20.05)

Change

-2.62 (-4.93,-0.30) -3.15 (-5.86,-0.43) 0.53 (-3.01,4.07)

p value

0.027

0.024

-1.24 (-7.13,4.64)

0.768

0.067

0.24 (-0.65,1.12)

0.18 (-1.20,1.56)

0.602

0.297

GDS - Geriatric Depression Scale (Short Form)
Basal

3.33 (2.68)

4.65 (3.39)

Final

3.19 (3)

4.34 (3.49)

Change

-0.08 (-0.69,0.53) -0.31 (-0.97,0.34)

p value

0.797

0.340

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated. The adjusted effect is calculated adjusting by follow-up period, age, sex
and Charlson Comorbidity Index.

Considering the clinical effectiveness of the programme, some changes have been
observed. Body Mass Index, systolic pressure and blood glucose show a significant
reduction in the intervention group from baseline to the end of the follow up period.
These changes are not observed in the control group, in which they stay steady.
Nevertheless, when the change observed in the intervention and control group are
adjusted and compared, the observed differences are not statistically significant.
There is a decrease in both intervention and control group in the value of Barthel Index,
but this change is probably attributable to the pass of time. The same could be proposed
for the observed increase on the value of creatinine.
For the rest of studied variables, there are no observed differences.
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4.7.2

Use of health services
Table 3: Use of health services (rate per month)

Measurement

Total

Sample size (n)

175

Missing

Intervention

Control

86

89

pvalue

Contact to hospital
Number of hospitalisations

0.06 (0.09)

0

0.04 (0.07)

0.07 (0.11)

0.036*

0.34 (0.74)

0

0.27 (0.58)

0.41 (0.87)

0.218

Patients with any hospitalisation

60 (34.3%)

0

27 (31.4%)

33 (37.1%)

0.527

For these:
Number of hospitalisations

0.16 (0.09)

0

0.13 (0.06)

0.19 (0.1)

0.006*

1 (0.98)

0

0.87 (0.75)

1.1 (1.13)

0.333

0.07 (0.11)

0

0.03 (0.06)

0.11 (0.14)

<0.001

Days in hospital

Days in hospital
Visits to A&E

Number of contacts with health care providers
With GPs

1.45 (0.98)

0

1.66 (1.09)

1.24 (0.82)

0.005

With Specialists
With Nurses
With other healthcare providers

0.23 (0.25)
2.84 (2.2)
-

0
0

0.2 (0.21)
2.88 (1.7)
-

0.26 (0.28)
2.8 (2.61)
-

0.124
0.806

Number of contacts with social services
With social worker

-

-

-

With voluntary worker

-

-

-

All the means correspond to the rate of contacts per month, taking into account the follow-up
period for each patient.
* Statistically significant p-value (p<0.05)

There is a change in the profile of services used by these subjects. There are a
significantly lower number of hospitalisations in the intervention group, higher when only
patients having some hospitalisation during the observation period (60 out of 175) are
considered. These differences between groups are statistically significant. There is also a
slightly lower number of visits to the Emergency Room in the intervention group than the
control group.
The number of visits to GPs is also higher in the intervention than in the control group,
but this difference is not seen when visits to nurses are considered. When this lack of
difference, contrary to what was hypothesised, was observed, a deeper assessment of
the activity of nurses in the control group was made. This assessment allowed us to
identify that at the control organisation, a new process to improve attention to patients
discharged after a hospitalisation was deployed at that time, and that the process was
based on extra activity of primary care nurses.
These changes fit the hypothesis that the inclusion in this kind of programme puts the
focus of the attention of the patient on primary care services and less so on hospital
services.
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4.7.3

Safety

Care related safety
Table 4: Reasons for ending the study, by group
Variable
Sample size
Complete the study
Deceased
Other reasons for ending
study

All

Intervention

Control

Difference (p)

200
175 (87.5%)
17 (8.5%)

101
86 (85.1%)
7 (6.9%)

100
89 (89.9%)
10 (10.1%)

0.880
0.628

8 (4%)

8 (7.9%)

0 (0%)

0.013*

This table shows the low rate of losses observed over the follow up period. Considering
both groups as a whole, 87.5% of the recruited patients were followed until the end of
the observation period. Nevertheless, the number of patients lost to follow up is higher in
the intervention group. This result needs to be checked against the information regarding
acceptability of the intervention that has been collected through interviews. Regarding
security, the death rate is high (8.5%) as expected in patients with a high degree of
morbidity and complexity. This rate is higher among the controls, though the difference
is not statistically significant.
Technical safety
Table 5: Technical safety
Technical safety

Number
(n)

Connection problems

0

System break-downs

0

Missed messages

0
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5. Domain 4: Care recipient perspectives
5.1 Introduction
An evaluation of the perception of the distinct actors participating in the integrated care
model has been performed.

5.2 Objective
To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3 Results: PIRU
5.3.1

Results

Table 6: PIRU questionnaire on user experience of Integrated Care: differences
between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

86

Final

Dif I-C Dif I-C
Baseline Final

89

Have all your needs been assessed?
All of my needs have been
assessed
77 (89.5%) 84 (97.7%) 60 (67.4%) 76 (85.4%)
Some of my needs have
been assessed
9 (10.5%) 2 (2.3%) 28 (31.5%) 13 (14.6%)
None of my needs have
0 (0%)
0 (0%)
1 (1%)
0 (0%)
been assessed
Don’t know/can’t remember
0 (0%)
0 (0%)
0 (0%)
0 (0%)
p value Pre-Post
0.008*
0.002*

0.001*

0.005*

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

78 (90.7%) 82 (95.3%) 58 (65.2%) 77 (86.5%)
8 (9.3%)

4 (4.7%)

0 (0%)

0 (0%)

22 (24.7%) 10 (11.2%)
9 (10.1%)

0.046*

2 (2.2%)

<0.001*

<0.001*

0.089

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post
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76 (88.4%) 82 (95.3%) 53 (59.6%) 76 (85.4%)
10 (11.6%) 4 (4.7%) 25 (28.1%) 11 (12.4%)
0 (0%)
0 (0%)
11 (12.4%) 2 (2.2%)
0.014*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely

72 (83.7%) 73 (84.9%) 63 (70.8%) 77 (86.5%)

Yes, to some extent

3 (3.5%)

2 (2.3%)

12 (13.5%)

5 (5.6%)

No

2 (2.3%)

2 (2.3%)

5 (5.6%)

1 (1.1%)

8 (9.3%)

8 (9.3%)

7 (7.9%)

6 (6.7%)

There were no family or
carers available to be
involved
I didn’t want my family or
carer to be
p value Pre-Post

1 (1.2%)
1 (1.2%)
0.317

2 (2.2%)
0 (0%)
0.008*

0.085

0.579

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely

72 (83.7%) 73 (84.9%) 64 (71.9%) 77 (86.5%)

Yes, to some extent

3 (3.5%)

2 (2.3%)

10 (11.2%)

5 (5.6%)

No

2 (2.3%)

2 (2.3%)

2 (2.2%)

1 (1.1%)

8 (9.3%)

8 (9.3%)

8 (9%)

6 (6.7%)

There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

1 (1.2%)
1 (1.2%)
0.317

5 (5.6%)
0 (0%)
0.010*

0.135

0.579

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
support as they needed
56 (65.1%) 70 (81.4%) 21 (23.6%) 72 (80.9%)
They have had some
support but not as much as
they needed
16 (18.6%) 14 (16.3%) 6 (6.7%)
16 (18%)
No, they have had little or
no support
3 (3.5%)
0 (0%)
4 (4.5%)
0 (0%)
They did not want/need
support
9 (10.5%) 1 (1.2%) 55 (61.8%) 1 (1.1%)
There are no family
members or carers to
support
2 (2.3%)
1 (1.2%)
3 (3.4%)
0 (0%)
p value Pre-Post
0.010*
<0.001*
<0.001*

0.882

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree

66 (76.7%) 76 (88.4%) 63 (70.8%) 68 (76.4%)

Agree

5 (5.8%)

Neither agree nor disagree

7 (8.1%)

1 (1.2%)

5 (5.6%)

2 (2.2%)

Disagree

7 (8.1%)

0 (0%)

5 (5.6%)

0 (0%)

Strongly disagree

1 (1.2%)
0 (0%)
0.007*

p value Pre-Post

V1.0 / 17th January 2017

9 (10.5%) 15 (16.9%) 19 (21.3%)

Page 28 of 42

1 (1.1%)
0 (0%)
0.095

0.180

0.082

Public

D7.3 Annex 1 Final outcomes for Basque Country site

Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
time

78 (90.7%) 84 (97.7%) 71 (79.8%) 84 (94.4%)

It happens most of the time

3 (3.5%)

2 (2.3%)

11 (12.4%)

5 (5.6%)

It happens some of the time

1 (1.2%)

0 (0%)

7 (7.9%)

0 (0%)

No

4 (4.7%)
0 (0%)
0.072

p value Pre-Post

0 (0%)
0 (0%)
0.001*

0.002*

0.444

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree

78 (90.7%) 83 (96.5%) 72 (80.9%) 78 (87.6%)

Agree

3 (3.5%)

2 (2.3%)

Neither agree nor disagree

2 (2.3%)

1 (1.2%)

2 (2.2%)

1 (1.1%)

Disagree

2 (2.3%)

0 (0%)

3 (3.4%)

1 (1.1%)

Strongly disagree

1 (1.2%)

0 (0%)

0 (0%)

0 (0%)

p value Pre-Post

12 (13.5%) 9 (10.1%)

0.199

0.146

0.097

0.051

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree

77 (89.5%) 83 (96.5%) 71 (79.8%) 76 (85.4%)

Agree

5 (5.8%)

3 (3.5%)

Neither agree nor disagree

1 (1.2%)

0 (0%)

3 (3.4%)

0 (0%)

Disagree

2 (2.3%)

0 (0%)

1 (1.1%)

1 (1.1%)

Strongly disagree

1 (1.2%)
0 (0%)
0.136

p value Pre-Post

13 (14.6%) 12 (13.5%)

1 (1.1%)
0 (0%)
0.210

0.233

0.021*

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree

60 (69.8%) 75 (87.2%) 71 (79.8%) 77 (86.5%)
5 (5.8%)

6 (7%)

15 (17.4%)

5 (5.8%)

4 (4.5%)

1 (1.1%)

Disagree

5 (5.8%)

0 (0%)

1 (1.1%)

1 (1.1%)

Strongly disagree

1 (1.2%)
0 (0%)
0.002*

Neither agree nor disagree

p value Pre-Post

12 (13.5%) 10 (11.2%)

1 (1.1%)
0 (0%)
0.159

0.006

0.170

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes

86 (100%) 86 (100%) 86 (96.6%) 89 (100%)

No, I co-ordinate my own
care and support

0 (0%)

0 (0%)

2 (2.2%)

0 (0%)

Don’t know/not sure

0 (0%)

0 (0%)

1 (1.1%)

0 (0%)

p value Pre-Post
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

If you have questions, when can you contact the people treating and caring for you?
Please tick ALL the apply
During normal working
hours

78 (90.7%) 80 (93%)

89 (100%) 89 (100%)

During the evening

6 (7%)

6 (7%)

0 (0%)

0 (0%)

During the night

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Weekends

0 (0%)

0 (0%)

0 (0%)

0 (0%)

2 (2.3%)

0 (0%)

0 (0%)

0 (0%)

Don’t know/not sure
p value Pre-Post

0.157

1.000

0.003*

0.013*

1.000

0.059

Do you feel this person understands about you and your condition?
Yes, definitely

82 (95.3%) 85 (98.8%) 84 (94.4%) 84 (94.4%)

Yes, to some extent

3 (3.5%)

No

1 (1.2%)
1 (1.2%)
0.083

p value Pre-Post

0 (0%)

4 (4.5%)

5 (5.6%)

1 (1.1%)
0 (0%)
0.549

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure
p value Pre-Post

78 (90.7%) 82 (95.3%) 78 (87.6%) 80 (89.9%)
4 (4.7%)

1 (1.2%)

5 (5.6%)

7 (7.9%)

4 (4.7%)

2 (2.3%)

3 (3.4%)

2 (2.2%)

0 (0%)
0 (0%)

0 (0%)
1 (1.2%)

1 (1.1%)
2 (2.2%)

0 (0%)
0 (0%)

0.134

0.429

0.694

0.102

Do health and social care services help you live the life you want as far as possible?
Yes, definitely

58 (67.4%) 65 (75.6%) 32 (36%) 61 (68.5%)

Yes, to some extent

21 (24.4%) 21 (24.4%) 45 (50.6%) 27 (30.3%)

No
p value Pre-Post

7 (8.1%)
0 (0%)
0.019*

12 (13.5%) 1 (1.1%)
<0.001*

<0.001*

0.354

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post
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14 (16.3%)

3 (3.5%)

15 (16.9%) 10 (11.2%)
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8 (9.3%)

21 (23.6%) 15 (16.9%)

2 (2.3%)

0 (0%)

17 (19.1%)

6 (6.7%)

70 (81.4%) 75 (87.2%) 36 (40.4%) 58 (65.2%)
0 (0%)

0 (0%)

0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once

77 (89.5%) 80 (94.1%) 80 (89.9%) 82 (92.1%)

Sometimes

8 (9.3%)

5 (5.9%)

8 (9%)

6 (6.7%)

Quite frequently

1 (1.2%)

0 (0%)

1 (1.1%)

1 (1.1%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

Yes
p value Pre-Post

0.247

0.414

1.000

1.000

Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

5.3.2

Interpretation and discussion of findings

The table shows the results obtained with the PIRU questionnaire aimed at assessing the
user’s perspectives regarding the programme. Overall, improvements can be found in
both the intervention and the control group. Studied subjects tend to believe that their
needs have been better assessed at the end of follow up, they feel that themselves and
their families are much more involved in their care process, and also the decision making
process. In addition, they consider that the level of support they are receiving from
health and social institutions has improved, and that they are better informed about their
care plan. Nevertheless, none of these differences were significantly different from one
group to the other, once the adjustment variables had been considered.

5.4 Process evaluation
5.4.1

Individual care recipient experiences

Patients and carers have not perceived big changes from the implementation of this
programme. Regarding their relationship with health professionals and their attitude,
they were already very satisfied with them; maybe nurses are perceived to be more alert
and watchful, with a closer follow-up of the evolution of their health status. The
programme has made them learn and be more aware of their illnesses, and the signs
they have to control to avoid getting worse.
In the opinion of patients and carers, health professionals seem to be coordinated; they
looked like a team working together to assist the patient, which helped them feel more
secure. They thanked the liaison nurse who cares for the patient, and also helps him/her
cope with the appointments and tasks they have to do after an admission. They perceive
that following the integration of the electronic medical record, everything has improved
in the management of their information.
Regarding expectations, they did not have too many, but those related to a better control
of their diseases and the healthcare they have to follow. Some of them doubted if it could
work, mainly because of having insufficient information about the project. They
considered that their participation in the programme could help other patients in the
future, because they could benefit from the results obtained. Globally, they are satisfied
with the experience because they feel more controlled, more secure.
In this site, no ICT resources have been employed by patients and carers; they have
annotated in their diaries their health parameters (glucose, weight, blood pressure, …)
and they have shared them with their health professionals, mainly with the referral
nurses. Some of them knew that they could access their health data by internet, but
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none of them have done it yet, because they preferred to ask to their GP, nurse or doctor
when they need any information.
What do the analyses show?
The coordination between health professionals was already very positively evaluated,
although this new care model has implied a greater workload for nurses, as they follow
patients' evolution more closely. Another positive area has been the electronic record,
since it helps in the integration and management of the information of each patient.
ICT resources could be introduced for better management of the health data of the
patients, which could perhaps get a different distribution of the workload and a more
active participation of the care recipients and their carers.
What implications does this have for your care recipients?
Although they were already satisfied with the healthcare they were receiving, their
participation in this new care model has made them feel more secure, more controlled.
They have taken a more active role in their healthcare, and they are more aware of their
signs and symptoms, which helps reaching the aim of empowerment.
Discuss any limitations in methods for data collection
The qualitative techniques have the limitation of obtaining more subjective information
than other techniques. But they permit a deeper understanding of the participants.
Despite this limitation, the number of participants in all the sites gives us the confidence
that the results are in line with the main objectives of the qualitative evaluation.
These interviews have been performed by people different to those in charge of the
analysis, which could cause a certain loss of information that is obtained by participating
in both phases. But the expertise of the team in this methodology helps to reduce the
influence of this limitation.
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6. Domain 6: Organisational aspects
6.1 Process and structure
6.1.1

Facilitators and barriers

The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 7: Overview of facilitators and barriers experienced 5-6 months after
implementing ICT in relation to integrated care
5-6 months after implementation
Facilitators

Barriers

Adaptation of technologies that are already
implemented in the organisation.

Patients are not informed properly about
the different tools that they can use; the
dissemination strategy of the technology
has not been performed adequately.

Healthcare professionals know about the
technologies.

Cultural
changes
in
the
use
of
technologies
are
slow,
healthcare
professionals show resistance to change.

The empowerment programme for patients
has been deployed in the Personal Health
Folder of each patient, and designed in an
attractive style; therefore it can be used
easily by the patients.

There is not a single tool for the
management of patients but a variety of
tools in the different levels of care
(primary care, hospital care, pharmacy…)
which can make the activity of the
professionals difficult because the patient
information can be in the different tools;
therefore the professional must search in
the different tools.

Technical

Organisational
Collaboration between the professionals.

Complexity of the intervention.

Multidisciplinary
teams
(health
professionals, directors and technicians) in
the design of the intervention, so all
stakeholders' needs and perspectives are
considered.

New model in the organisation with the
integration of primary care and hospital in
the integrated healthcare systems.

Correlation between the objectives of the
intervention and the strategic lines of
health plan.

Resistance to change in the management
teams.

The central organisation of Basque Health
services recognises the need to implement
the CareWell intervention.

Existence of similar interventions may
cause confusion among practitioners.

Design of the intervention by professionals
of different organisations who are going to
implement it, so the intervention is
adaptable and flexible enough to be
tailored to all contexts.
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5-6 months after implementation
Facilitators

Barriers

Support of lead clinicians in the definition
of the intervention provides the project
with scientific evidence and validation.
Administrative
Participation and support of general
managers in the design of the intervention
can hasten the deployment.

Implementation of the intervention in
three
different
integrated
health
organisations of the Basque Country.
These organisations are located in
different geographical areas of the Basque
Country which are far away from each
other, which can make communication
difficult between the professionals who are
part of the deployment.

Existence of a field trial coordinator during
the implementation, who monitors the
process and coordinates all stakeholders, is
essential to ensure successful deployment.

The job of professionals can suffer
changes during the implementation, which
can make the deployment difficult.
Primary care level and hospital level have
been integrated in Integrated Health
Services organisations which have caused
changes in the management teams.

Economic
The intervention is part of a project funded
by the European Commission.

Economic crisis in the Basque Country
which could make the implementation of
new strategies difficult.

The intervention is aligned with the
strategy of the Basque Government, and
therefore supported by policy makers.
The up-scaling of the intervention does not
require a significant investment. Most of
the changes are related to task shifting and
redefinition of roles.

6.1.2

Interviews on organisational aspects

Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
The most relevant findings on organisational aspects are described below.
The main changes due to the implementation of this Integrated Care Programme are
related with the nursing roles, proactivity and patient empowerment:
 Nurses have had a higher workload, but with a positive improvement of their
healthcare.
 Professionals now act to promote health and prevent exacerbations, which means
acting before things get worse.
 Patients are informed, and they know more about their health, and the steps they
have to follow in each situation.
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Regarding coordination, in most cases, the between-level coordination had already
started before the implementation of CareWell Integrated Care Programme, as the
Basque Health Service had already been working with multimorbid patients in other
projects. Nevertheless, CareWell has helped professionals communicate better with and
about the patient (in and between care levels).
When talking about the barriers to the deployment of this care model, they participants
mentioned that everything that implies changing the way of working is usually perceived
as a threat, which also usually turns into resistance. In this case, some of the
professionals have perceived this programme as something that changes the way they
work, and especially something that would imply a greater workload that they already
suffer. Also, there is a lack of knowledge of the work done by other professionals, which
sometimes can cause a reluctance to share what each of them does, and could also
influence the resistance to coordinate with other professionals and other centres. Some
of the professionals considered that patients are not used to being responsible for their
illness, because there has always been someone who has assumed this responsibility.
This situation, added to the difficulties found to add more appointments with nurses, has
caused resistance in some of the patients.
As a consequence of the workload that this programme has implied, more human
resources and time for working in the project are considered necessary for a general
deployment of the programme. But, besides the human resources, some of the
interviewees emphasised the need for some organisational changes: adjusting schedules
to the time each enrolled patient needs; including patients gradually, as the workload
especially at the beginning is high; and learning to detect the needs of patients.
This programme should be offered to younger patients, and to those who are not in such
an advanced stage of their diseases, in order to take the most advantage of it; and also
because this way of empowering patients would be more reinforced, and could be more
successful. Younger patients could be offered the use of ICTs, which would help them in
the management of their diseases, and also communicating with their professionals.
Finally, some of the professionals indicated that the support of nurses is a key element in
this programme, as they are the principal reference point for patients, and the ones that
carry out more tasks.
Regarding the ICT, the professionals believed that this could help coordinate and
collaborate with others, but could not be used with the patients that have been selected
to take part in this project, as they are quite old and do not have any experience using
these technologies. The Personal Health Folder (PHF) could be a very good tool for this,
but they consider that it is under used due to a lack of awareness, and because some of
its functionalities have not been fully implemented. Integrating younger patients,
including carers, and implementing all the functionalities of the PHF could help the
deployment of the programme.

6.2 Professionals' perspectives
6.2.1

Analysis and summary of interviews

6.2.1.1

Round 1

Professionals with the most important roles in the CareWell care pathway have been
interviewed; this includes: primary care nurse, advanced practice nurses (primary level),
liaison nurses (hospital level), primary care physicians, supervisor of the telehealth
service, and reference internist. The professionals worked in different care levels and in
the different integrated healthcare organisations participating in CareWell.
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All professionals agree that the care model for multimorbid patients has changed a lot,
from a paternalistic model to a new model where the patient and caregiver are at the
centre of care. The communication and coordination between the different care levels
have improved through the use of ICTs. However, there are still some tools that do not
communicate. Therefore the professionals have to access different tools if they want to
find information from primary care or hospital care, but they can find all the information
related to each patient, and they have a global vision of the patient pathway at anytime.
A lot of ICT resources are available in order to find patient information; this includes:
Osabide AP (primary care history), Global Clinic (repository of analytics, reports, …),
Osanaia to share nursing information and nursing care plans, Presbide for drug
prescription, and Osabide Global where primary care and hospital can share information.
Non face-to-face interconsultations are used a lot by the professionals of the different
levels and professionals of the telehealth services. Using this tool, patient information can
be shared, and problems can be solved more easily and quickly. The use of ICTs
optimises resources and management of the health system, and especially patient
management. Phone calls and non face-to-face consultations allow a reduction in the
number of visits, and, as a consequence, journeys to the health centre or hospital. There
is now more interaction and communication between primary care and hospital, and the
relationships are much more fluid, with the telehealth service more accessible. The
telehealth service has open channels to call the specialist, and has the ability to
communicate with both primary care physicians and hospital.
An empowerment programme for multimorbid patients (Kronik ON programme) has been
developed based on the needs analysis performed in the early stages of the project. This
programme is integrated in the health folder of each patient participating in CareWell,
but it is also available for all multimorbid patients, caregivers, citizens and professionals
of the Basque Country through the Osasun Eskola webpage, which is the Osakidetza
webpage for patient empowerment. Other advantages have been obtained during the
implementation of CareWell, and include the use of Osagune, which a collaborative space
which allows communication between professionals working in CareWell project to
resolved doubts and check protocols.
CareWell project has improved the coordination and communication between primary
care and hospital care when a patient is discharged from the hospital. The centre point of
the care in CareWell is the patient and patient empowerment; this task is in the hands of
primary care nurses, who are doing very well.

6.2.1.2

Round 2

For clinicians, the hardest task to perform was at the beginning of the study, when they
had to revise the list of patients to select the candidates to participate. Once the study
started, they only had to participate when exacerbations or decompensations occurred.
All of them agreed that the harder work has been done by the nurses: at the beginning
because they had to teach health education weekly, which meant meeting patients for
four weeks and spending lots of time with them; and during the curse of the study,
because they have called and visited patients more frequently than they did before
starting the Integrated Care Programme. Professionals now act with a more proactive
attitude, promoting health and preventing exacerbations, which means acting before
things get worse; and patients are informed and know more about their health, and the
steps they have to follow in each situation.
The perspective of professionals is that they were already well coordinated at the primary
care level and also with the others, but one of the nurses pointed out that there is still
work to do, so they can work in a more coordinated manner, learning from each other.
The professionals perceive that patients have changed their attitude and are more
responsible and autonomous now, although some of them have not done some of the
tasks they were asked to. They also know more about the main signs and symptoms they
have to control, which make them consult earlier. What we do not know is if this change
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had an influence in the pattern of use of health services. Nurses believe that this change
has occurred partly because they have been very closely following their evolution, mainly
with consultations and phone calls.
Generally, clinicians are coordinated with the nurses in their same team, who attend
patients at primary care level; in some cases, there is also certain degree of coordination
with other level professionals who take care of these patients, such as internists, and
more rarely social care workers.
This project meant a continuation of the work they have already been doing with these
patients. They expected that an international project would help validate the results they
are obtaining with multimorbid patients. Also, they consider it is a more structured and
coordinated way of working, and they would like their colleagues to see the benefits of
this way of working and caring for patients. Finally, professionals expected to improve
coordination with other professionals, and also to improve patient’s quality of life.
Globally, they are satisfied with the experience because they confirm / validate what they
are doing, the way they look after these patients.
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7. Domain 7: Social, ethical and legal
aspects
7.1 Ethical issues
Table 8: Ethical issues
Issue

How issue was Dates
addressed

Evidence

Care
recipient
autonomy

Consent

All patients and, where appropriate, relatives
and carers, were fully informed of participation
in the programme before giving informed
consent in writing.
Health professionals spoke with carers and
relatives of patients with cognitive impairment.
Where relevant, family/carers were invited to
assist the patient with input of clinical
measurements / symptom questions.
Patients and carers were advised they could
withdraw from the programme at any time.

Access
equity

and Access
CareWell
intervention

Normative
Codes

to

Health professionals involved in CareWell
intervention offered all patients to participate
regardless age, sex and social status if they met
inclusion criteria.

Language
adaptation

KronikON
empowerment
programme
information is available in different format /
language (Basque and Spanish).

ICT availability

Patients with limited financial resources to have
access to tensiometer, etc. Some patients do
not have the devices to measure arterial
pressure or glucose. The parameters have been
prioritised depending on the diseases of each
patient.
Patients with limited access / knowledge to web
KronikON. Face-to-face empowerment was done
in those cases.

Ethics
Committee

Assessment Health
of risk and Professionals
benefit
training

V1.0 / 17th January 2017

June
2015

Participating patients signed informed consent
form approved by the corresponding Ethical
Committee.
Clinical
staff
adhered
to
their
specific
professional and organisational codes of practice
with regard to all aspects of their practice,
including equality and diversity, data protection,
privacy and confidentiality.
All health professionals involved and the
database manager received training about the
intervention concept, technology for data
collection, and access to the data. Nurses were
trained on how to approach patients and how to
educate them.
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7.2 Legal issues
Table 9: Legal issues
Issue

How issue was
addressed

Clinician
accreditation

Existing
professional
accreditations cover the
requirements
of
the
service, and all staff are
suitably qualified under
their current professional
accreditation.

Device
certification

ICT

In order to define a sustainable care
pathway supported by ICT tools, the
ICT staff and the managers of the
Department of Information Systems
were involved in the working team
from the beginning of the project.
Thus, we ensured that all decisions
made regarding the technology were
achievable, avoiding delays and false
expectations. The priorities of the
technical staff and the clinical staff
were aligned from the start of the
project and all of them feel that their
opinion was considered to agree
procedures and protocols.

Data security

Database with data received from the
patients are located in a secure data
centre (data is anonymised, and
patients’ data are not identifiable).

Information
Governance

Professional
liability

Dates

Ethical Committee

Jun
2015

Evidence

Participating patients signed informed
consent form approved by the
corresponding Ethical Committee.

CareWell implementation

Aligning the objectives of the
intervention
deployed
with
the
strategic plan of the Healthcare
Directorate of Osakidetza facilitated
the implementation process.

Professional liability

Healthcare
professionals
follow
appropriate
general
procedures
reflected in laws, rules or guidelines
of the corresponding policy body.
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7.3 Social issues
Table 10: Social issues
Issue

Key findings

Evidence

Changes in care
recipient’s roles

Patient
activation

We realised that a well structured and standardised
empowerment
programme
was
needed
in
Osakidetza in order to ensure that all professionals
provide patients with the same information which
has been prepared and validated by a clinical
working group (mainly composed of nurses). In
many cases, health professionals have noticed
improvements of the patients’ autonomy and selfesteem. However there is a need to monitor the
degree of empowerment regularly after the
programme sessions are completed to ensure an
appropriate level of self-management capacity.

Care recipient’s
relatives and
others

Changes in
responsibilities

Where carers are involved in care, they feel more
able to manage the chronically ill person in case of
deterioration of the cared for person’s health.

Societal, political
and context
changes

Patient
activation

Patients have been more involved in their disease
treatment procedures.

Changes in
responsibilities

Patient selfcontrol

Some patients consider that they have to control
too many constants and parameters and write them
into the self-control notebook. For this reason,
special attention was made to prioritise data, signs
and symptoms to be controlled by each patient,
adapted to each patient according to pathology,
their social situation, and giving priority to essential
data suggesting destabilisation.

Gender issues equity

V1.0 / 17th January 2017
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8. Transferability and sustainability
8.1 Sustainability
Assessment
question
How can the
CareWell service be
sustainable in longterm?

Practical solutions
Considered good practice in Osakidetza, and strong commitment
of Osakidetza headquarters.
Alignment with the strategic guidelines of the Department of
Health Basque Government.
The cost-benefit analysis will be the evidence that is needed to
decide which is the best format to implement the Services.

8.2 Transferability
Assessment
question
How can the
CareWell service be
transferred to other
organisations?

Practical consequences
Roll out of the pathway for the pluripathological patient is a
priority for Osakidetza, as it is defined in its strategic lines.
Efforts are being made in order to increase the number of
organisations that can adopt CareWell services, aiming to achieve
homogeneous care
Evaluation results will help in the defining the future Basque
Country scale-up roadmap.
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9. Overall discussion
In the Basque Country, a total sample of 200 individuals was recruited; 101 subjects
were included in the intervention group. A very low rate of losses of follow up was
observed in this sample, being higher in the intervention than in the control group. It is
important to consider the acceptability of the intervention through the information
collected by individual interviews and assessed by qualitative techniques.
Intervention and control groups were comparable. No relevant differences regarding sex,
age or degree of severity or comorbidity was observed. This allowed comparison of
groups, with a lower risk of selection bias.
The number of deaths observed during the study was high, and equal between groups,
supporting the hypothesis of the safety of the measured intervention.
Some clinical changes were observed in the intervention group, namely, a reduction in
BMI, systolic blood pressure, and the level of blood glucose. Other expected changes
were not observed, such as a decrease in HbA1c. The changes were observed in the
intervention group, but the difference was not enough to show significant differences
between intervention and control group. Changes were also observed in the Barthel
index, but were similar in both groups, and cannot be attributed to the intervention.
A change in the profile of the use of services was observed in the study. For the
intervention group, the corner stone is the role of the primary care services, with a
higher number of visits to the GP and a lower number of visits to ER and hospital
admissions.
Finally, participants of both groups felt that over the time their needs are better
assessed, and their role and that of their families increased its relevance.
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1 Introduction
1.1

Purpose of document

This document reports the detailed outcomes and final evaluation for the Croatia
deployment site.

1.2

Glossary

CR

Care Recipient

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

F2F

Face-to-face

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider
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2 Methodology
2.1
2.1.1

Quantitative study
Baseline analysis

Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.
 Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.
 Numerical variables non-normal distributed should be presented with a median and
interquartile range, me (Q1,Q3). Differences between groups will be performed by
nonparametric Wilcoxon test.
 Categorical variables should be presented with frequencies and percentages, n (%).
Differences between groups will be performed by 2 test.

2.1.2

Pre-Post analysis

In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3

Effect of CareWell intervention

The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:
 The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and the
2 test for categorical variables.
 The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will be
adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2

Qualitative analysis

The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
always to delve more deeply into the topic that is studied, and to understand the
answers provided.
V1.0 / 19th January 2017
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The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:
 Care recipients / patients: two.
 Carers: two.
 Professionals: two clinicians, two nurses and one manager.
Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3 Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1

Description of the health situation of the care
recipient (Overall / general description)

Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010, and
expected to reach 22% by 2030. More than half of all older people have at least three
chronic conditions, and a significant proportion have five or more1.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses; the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1

Chronic obstructive pulmonary disease (COPD)

Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 2 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 the disease burden in the health system. Consequently, early
detection 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.

1

2

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
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
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3.1.2

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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 2011 3. 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 Engl J of Med4.

3.1.3

Diabetes Mellitus (type 1 and type 2)

Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes 5.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).
The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 6 , 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 World Health Organisation 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:

3

4

5
6

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
“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
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 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 consumption (OGTT) 6.
In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%7.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:
 Cardiovascular diseases, for example hypertriglyceridemia and hypertension.
 Diabetic nephropathy that affected 20-40% of diabetic patients; it is the main
cause of nephropathy in terminal phase.
 Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.
 Neuropathy that generally affect distal sensory nerves, altering the perception of
vibration, temperature and pain in feet and hands.
 Ulceration that leads to foot amputation.
In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.

3.1.4

Burden of the disease

In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates8.
Croatian study calculated that diabetes costs account up to 10% of health care budget 9

7

8
9

Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
International Diabetes Federation Data - 2010
Benkovic, V. et al: Cost of diabetes in Croatia - where are we today and can we prevent health
economic impact of it's complications ? // Drugi hrvatski i prvi jadranski kongres farmakoekonomike i
istraživanja ishoda liječenja s međunarodnim sudjelovanjem / Vitezić, D. Francetić, I. (ur.).
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Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 10.

3.1.5

Cardiovascular diseases (CVDs)

Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6

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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in lowand middle-income countries.
Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

10

11

12

http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic
%20og%20konsekvenserne%20for%20Danmark.pdf
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)
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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3.2

Current management of the health situation (usual
care)

Delivery of the field nurse service is organised at the level of primary care setting, and
within the healthcare centre at the municipal level. GPs provide primary care services to
patients during patient visits to the GP’s office, while field nurses deliver healthcare
services to those elderly patients who are not able to visit the doctor’s office; field nurse
service is delivered in patients’ homes. The GP and field nurse will meet when needed to
discuss a patient’s health status, and make appropriate changes in therapy. Those
meetings take place regularly, at least once per month, or more often if needed. Where
field nurses identify a patient’s need for the intervention of social care services, they will
contact social care, requesting them to take appropriate actions.
The GP will refer the patient to the specialist and/or laboratory if any specific patient
examination or test is needed. Based on lab results and specialist feedback and
recommendations, the GP will refer the patient for any necessary hospital treatment. The
GP is also responsible for prescribing medication to the patient, which can be collected
from the pharmacy.
Hospital care is performed by in-hospital specialists and dedicated in-hospital nurses,
who take care of the patient. At the point of hospital admission, the patient will be
assessed by admission staff: initial analysis, referral to appropriate hospital department
and in-hospital specialist, referral to another specialist if needed, providing the
medication plan. Once the hospital treatment process has been completed, a dedicated
in-hospital nurse will write a discharge letter which will be given to the patient. Since a
central EHR is not yet in place, the patient needs to take the discharge letter to their GP,
who will then copy the relevant data into the patient’s healthcare record.

3.3
3.3.1

Revised management of the health problem (new
care)
Stable Patients – out of hospital care

The service model will be enhanced predominantly through the deployment of new ICT,
and resultant new ways of working between the GPs and field nurses, social workers (if
such need occurs) and patients in the following ways:
 Adaptation and implementation of the Ericsson Mobile Health (EMH) system to
support patient care, used by the field nurses to record the care services that they
provide to patients. This information will be immediately available to the GP if
necessary.
 The implementation of the EMH system will enable GPs to review a patient’s care,
and provide advice or a change in care plan or medication regime through the
system, rather than having to meet the nurse F2F.
 Patient information to support self-care and self-management will be developed and
made available through the EMH system for the nurses to pass on to the patient.
This should ensure consistent quality of educational content, and enable
information to be updated easily within the system, and new knowledge to be
shared.

3.3.2

Unstable Patients – out of hospital care

The EMH system will facilitate the field nurses obtaining additional support and advice
from the patient’s GP practice if they become ‘unstable’; a patient’s care plan will be
optimised to manage the "deterioration" quicker than is the case currently. Nurses will
also be able to provide the patient with additional educational material to help them self-
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care and self-manage their health and wellbeing during the period when they are
considered unstable, but not requiring hospital admission.

3.3.3

Inpatient - hospital care

If a patient does have to be admitted to hospital, the GP will be able to provide the
hospital with up-to-date information and medical history of the patient to support the
admission.

3.3.4

Inpatient – hospital discharge preparation

The introduction of the EMH system will facilitate the discharge of patients, as hospital
healthcare professionals will be aware that patients can be more closely monitored in
their own homes, and be better supported to self-care and self-manage.

3.4

Requirements for Integrated Care Model
implementation

Since the new, adapted service provided in CareWell project is mostly based on the
existing field nurse service, we did not need new premises for the implementation of the
integrated care model.
The service takes place in two settings, GP office and patient home. Field nurses carry
out patient visits in their home during where certain activities are performed: collecting
patient data (questionnaires and medical measurements), and educating patients on
healthy living and prevention methods for the specific disease area.
All training needed for GPs, nurses and patients / caregivers is described in section 3.6.

3.5

Technical characteristics of the service

The main challenge for Croatia site during CareWell has been to develop and deploy the
architecture required to deliver the patient empowerment and home-support services
pathway. The core of this architecture is Ericsson Mobile Health (EMH) system to support
patient care.
For this activity, the EMH has several adapters and viewers that enable it to run on
several platforms such as tablet, PC or (Smart) TV.
The Croatian site focused on the following technological developments:
 Adapt and deploy to a trial population the EMH system consisting of a number of
modules to support management of chronic conditions and the provision of digital
educational tools for patients.
 Integrate telemonitoring data from the EMH system into the GP patient record
within the GP application (G2).
 Develop and implement the Home Health Smart TV viewer to enable patients and
informal caregivers to access the telemonitoring data collected by the field nurses
using EMH.
Ericsson Mobile Health system to support patient care
This is a platform to provide remote health services, applicable for various use cases in
healthcare, self-care and wellbeing, to be implemented for the purpose of CareWell
project. EMH receives input from physiological measurement devices and records the
data into the PHR, which is viewable on the android application running on a tablet or
Home Health Smart TV. This data is also sent to G2 (GP office applications).
The roles that able to use EMH are: GP/nurse, field nurse, social care worker, caregiver,
and patient.
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FER Home Health Smart TV
FER Home Health Smart TV provides easy access to the valuable EMH data to patients.
The system consists of two main components:
 FER Home Health TV application.
 Adapter service
Using the carefully designed application, patients and their caregivers can access and
view their medical data, such as medical measurements, warnings and messages, and
educational materials provided by medical experts. For the purpose of Croatia trial, FER
Home Health TV will enable only one role: patient. In order to improve the
interoperability of FER Home Health TV system, the adapter service is designed and
integrated. The advantage of adapter service is that it can easily be installed in other
CareWell sites if there is interest.

3.6

Requirements for use of the ICT solution

To run the ICT solution needed for the delivery of the CareWell service in Croatian site,
the following requirements need to be satisfied:
1. Application server h/w and s/w configuration.



H/w -> min. 2 CPU-a i, 4GB RAM-a, 1GB HDD.
S/w -> Linux OS, MySQL database SW licence (standard edition subscription).

2. Ericsson Mobile Health system s/w licences:


EMH Backend system s/w licence.




EMH Patient licence.
EMH Android application s/w licence.

3. Communication link:


Wired broadband connection link, 1 Mbit upload and download.

4. Healthcare staff equipment:
 GP office PC with broadband internet connection.


Android based tablet for field nurses.



Android based Smartphones for patients.



SIM cards with mobile data plans for tablets and smartphones (512MB
monthly plan).
Bluetooth enabled medical devices for field nurses, one set per nurse: blood
pressure monitor, pulse oximeter, spirometer, 12-Lead ECG.




Consumables for medical devices: ECG electrodes, personal filters for
spirometer, 1.5V batteries.

Apart from the basic requirements to run the system, EMH system must be integrated
with the standard GP office application:
 to secure interoperability;
 to simplify the field nurse created data analysis process;
 for GPs to use one application in everyday work instead of two.
Training is needed for the following actors to secure the service delivery quality:
1. EMH System administrator:


Knowledge transfer on how to administer all parts of EMH system (Backend
and Android).

2. GP:


Explain the new service flow introduced within the CareWell.
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EMH web application training for data access (backup option) and how to
access the CareWell data through their standard GP application.

3. Field nurse:


Explain the new service flow introduced within the CareWell.




EMH web application training for data access.
EMH Android app training (tablet and smartphone).



FER Home Health smart TV application.

4. Patient and caregiver (training provided by field nurses):



Explain the new service flow introduced within the CareWell.
EMH Android app training (smartphone).



FER Home Health smart TV application.

Based on the experience from the first four months of the operational phase, we learned
that 60% of field nurses included in the study have adapted to the use of the ICT in the
four months of operational phase. After six months of usage, we experienced 100%
adaptation of field nurses to the use of ICT in daily operations.
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4 Domain 2 and 3: Safety & clinical and
care effectiveness
4.1

Aim and Objectives

 Safety is assessed considering the incidence of mortality during the follow-up
period, as well as other issues related to the incorporation of new technologies and
a new patient-professional framework.
 Service effectiveness is quantitatively explored in order to describe the pattern of
services that have been used by the participants.

4.2

Methods: Setting

Local service provision is processed through primary health care centre, a polyclinic in
which GPs have their nurse handling an assigned population. Field nurses operate in their
own areas which usually include several doctors; they are not connected to the GP, but
to the polyclinic.
Patient access to their GP is very good, as most select GPs who are closest to their home.
Financial access is also very good, as our patient group mostly has additional insurance
and thus has no monitoring fees for GPs and nurses; most of the therapy is financed via
national health insurance fund. GPs and nurses are available in person and over the
phone; field nurses operate on demand and according to care plan.
Recruitment site was the Zagreb City Centre Polyclinic. Patients were recruited from the
pool of patients selected by GPs who agreed to work for CareWell. Patients were mostly
situated in the wider Zagreb City area.
Social care was not part of CareWell in Croatian site.
Informal carers are mostly family; since family members usually have the same GPs,
they are mostly active in accessing care and provisioning for their ill family members.

4.3

Methods: Participants

Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following:
chronic obstructive pulmonary disease (COPD), diabetes mellitus (both insulindependent and noninsulin-dependent), or chronic heart failure (CHF).
3. Fulfilling local criteria of frailty: Although elderly people, aged> = 65 years with
chronic conditions, are considered as "potentially frail", we might distinguish and
evaluate the different levels of frailty in the elderly population with following
indicators: Charlson comorbidity index (CHCI, Comorbidity Charlson Index) and
evaluation of exposure to polypharmacy, as well as fact that patient is visited by
field nurse and has constant caregiver.
4. Participants have to be able to understand and comply with study instructions and
requirements, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care, with life expectancy less than one
year, clinically evaluated.
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3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.

4.4

Methods: Data collection sources/measurement

Variable

Data source

Collection procedure

Enrolment

Personal interview
EHR

Manual
Automatic

GDS

Personal interview

Manual

PIRU

Personal interview

Manual

Barthel

Personal interview

Manual

Resources Use

Personal interview
Secondary sources

Manual

ECCIS

Personal interview

Manual

Economics

Secondary sources

Manual

4.5
4.5.1

Results
Participants

9.000 patients who might meet the inclusion criteria set out above were identified by
GPs. From this pool of patients, 8.880 were excluded since they did not comply with the
criteria.
In the end, 114 patients were included in the study, 57 in the intervention group and 57
in the control group. 52 patients allocated to the intervention group received integrated
care services, whereas 52 patients were provided with usual care. 36 patients in the
intervention group and 49 patients in the control group finished the follow-up (for at
least nine months). In the intervention group, 10 patients deceased and five dropped
out, whereas in the control group, two patients deceased and one dropped out.

4.5.2

End users

The recruitment of patients was undertaken at primary healthcare polyclinic Zagreb City
Centre.
The Polyclinic covers 350.000 patients of the city of Zagreb, which makes around
300.000 primary healthcare examinations and 200.000 secondary healthcare
examinations. Although the Polyclinic is primary healthcare, secondary healthcare is also
available for e.g. pulmonology, cardiology, and women’s health.
The plan was to recruit around 50-60 patients for control and for intervention group.
For the purpose, six GPs were selected based on their coverage of patients, and among
these, patients were recruited based on the study protocol (indications, presence of care
giver, etc.).
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4.5.3

Enrolment flow charts

The recruitment has been carried out:
Enrolmen
t

January-May 2015

Assessed for eligibility
(9.000)
Excluded (8.880)
 Not meeting inclusion
criteria (8.880)
 Declined to participate (0)
 Other reasons (0)

Included
(120)

Allocation
Integrated Care Model (57)
 Received CW intervention (52)


Allocate to control (usual care) (57)
 Received usual care (52)
 Did not receive usual care (5)
(5 patients kept as replacement in
case of future drop-off or drop-out)

Did not receive CW intervention (5)
(5 patients kept as replacement in
case of future drop-off or drop-out)

Analysis at baseline
Analysed usual service (baseline)
(52)
 Excluded from analysis (5)

Analysed CW programme (baseline)
(52)
 Excluded from analysis (5):

1 patient moved to another part of the
country for >6months.
4 patients kept as replacement in case of
future drop outs.

4 patients dropped-off due to: hospitalised
for longer period of time, moved to another
part of the country for >6months, or
changed mind about participation.
1 patient was kept as replacement for
potential drop-outs.

End of follow up
Finished follow up (36)
 Deceased (10)
 Dropped out (5)

Finished follow up (49)
 Deceased (2)
 Dropped out (1)

Figure 1: Enrolment Flow chart describing the flow of care recipients
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4.6

Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)

Measurement

Total

Sample size (n)

103

0

51

52

77.49 (7.15)

0

76.76 (7.19)

78.19 (7.12)

Age
Gender

Missing Intervention

Control

0
59 (57.3%)

29 (56.9%)

30 (57.7%)

Male

44 (42.7%)

22 (43.1%)

22 (42.3%)

Never married

0

0.138

2 (1.9%)

1 (2%)

1 (1.9%)

64 (62.1%)

37 (72.5%)

27 (51.9%)

0 (0%)

0 (0%)

0 (0%)

Divorced

4 (3.9%)

2 (3.9%)

2 (3.8%)

Widowed

31 (30.1%)

10 (19.6%)

21 (40.4%)

2 (1.9%)

1 (2%)

1 (1.9%)

Currently married
Separated

Cohabitating
Education
Less than primary school

0
8 (7.8%)

0.427
5 (9.8%)

3 (5.8%)

Primary school

12 (11.7%)

4 (7.8%)

8 (15.4%)

Secondary school

13 (12.6%)

6 (11.8%)

7 (13.5%)

High school

44 (42.7%)

23 (45.1%)

21 (40.4%)

College/University

23 (22.3%)

10 (19.6%)

13 (25%)

3 (2.9%)

3 (5.9%)

0 (0%)

Post graduate degree

Longest held occupation

7

0.884

Manual

41 (42.7%)

20 (43.5%)

21 (42%)

Non manual

46 (47.9%)

23 (50%)

23 (46%)

1 (1%)

0 (0%)

1 (2%)

Unemployed (but able to work)
Unemployed (unable to work)
Homemaker

0.314
1.000

Female
Marital status

p-value

0 (0%)

0 (0%)

0 (0%)

8 (8.3%)

3 (6.5%)

5 (10%)

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more
Housing tenure

8

0.617

Owners

91 (95.8%)

45 (93.8%)

46 (97.9%)

Renters

4 (4.2%)

3 (6.2%)

1 (2.1%)

People older than 18 living in
household, median (IQR)

2 (2,3)

0

2 (2,3)

2 (2,3)

0.750

Mobile use (Yes)

72 (69.9%)

0

33 (64.7%)

39 (75%)

0.356

PC use (Yes)

26 (25.2%)

0

15 (29.4%)

11 (21.2%)

0.461

Alcohol

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week
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Measurement

Total

Tobacco use

Missing Intervention

Control

0

0.675

Never

64 (62.1%)

32 (62.7%)

32 (61.5%)

Former

31 (30.1%)

14 (27.5%)

17 (32.7%)

8 (7.8%)

5 (9.8%)

3 (5.8%)

e-cigarette

0 (0%)

0 (0%)

0 (0%)

Other

0 (0%)

0 (0%)

0 (0%)

Current smoker

p-value

Primary disease
Primary disease CHF

33 (34%)

6

17 (34.7%)

16 (33.3%)

1.000

Primary disease COPD

42 (43.3%)

6

21 (42.9%)

21 (43.8%)

1.000

Primary disease Diabetes

22 (22.7%)

6

11 (22.4%)

11 (22.9%)

1.000

Secondary disease CHF

56 (57.7%)

6

30 (61.2%)

26 (54.2%)

0.618

Secondary disease COPD

14 (14.4%)

6

5 (10.2%)

9 (18.8%)

0.364

Secondary disease Diabetes

19 (19.6%)

6

12 (24.5%)

7 (14.6%)

0.330

Charlson Comorbidity Index

10.29 (3.15)

0

11.04 (3.67)

9.56 (2.36)

0.017*

Secondary disease

Comorbidity ICD-10 codes
Myocardial infarct

29 (29%)

3

15 (30%)

14 (28%)

1.000

Congestive heart failure

85 (87.6%)

6

46 (93.9%)

39 (81.2%)

0.114

Peripheral vascular disease

73 (74.5%)

5

37 (77.1%)

36 (72%)

0.730

Cerebrovascular disease

50 (51.5%)

6

29 (59.2%)

21 (43.8%)

0.188

Dementia

24 (23.8%)

2

15 (29.4%)

9 (18%)

0.266

Chronic pulmonary disease

73 (70.9%)

0

35 (68.6%)

38 (73.1%)

0.779

Rheumatic disease

37 (37%)

3

17 (33.3%)

20 (40.8%)

0.570

Peptic ulcer disease

13 (13.4%)

6

6 (12%)

7 (14.9%)

0.905

8 (7.9%)

2

5 (9.8%)

3 (6%)

0.715

Diabetes without chronic
complication

76 (73.8%)

0

40 (78.4%)

36 (69.2%)

0.402

Diabetes with chronic complication

46 (45.1%)

1

28 (56%)

18 (34.6%)

0.049*

7 (6.8%)

0

4 (7.8%)

3 (5.8%)

0.715

Mild liver disease

Hemiplegia or paraplegia
Renal disease

14 (14.1%)

4

10 (20.4%)

4 (8%)

0.138

Any malignancy

6 (6.6%)

12

4 (8.7%)

2 (4.4%)

0.677

Moderate or severe liver disease

7 (7.1%)

4

4 (8.2%)

3 (6%)

0.715

Metastatic solid tumour

2 (2.2%)

14

2 (4.7%)

0 (0%)

0.231

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.
* Statistically significant p-value (p<0.05)
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Among the baseline characteristics of intervention and control groups, statistically
significant difference was found only in Charlson Comorbidity Index (p=0.017) where
patients from intervention group had a significantly higher score than the patients from
the control group (11.04 vs 9.56) meaning that patients from the intervention group had
a higher and more severe range of comorbidities than patients from control group.

4.7
4.7.1

Main results and discussion
Clinical parameters

Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Unadjusted

Adjusted

Sample size (n)

36

49

28.97 (4.68)
28.57 (4.38)
-0.09 (-0.89,0.71)
0.817

27.93 (4.92)
28.08 (5.16)
0.15 (-0.32,0.62)
0.528

-0.24 (-1.16,0.67) -0.15 (-1.08,0.77)
0.600
0.347

74.05 (10.47)
74.91 (11.86)
0.67 (-3.98,5.32)
0.768

74.39 (12.4)
74.71 (11.54)
0.23 (-3.43,3.88)
0.900

0.44 (-5.33,6.21)
0.878

Clinical Data
BMI
Basal
Final
Change
p value
Heart rate
Basal
Final
Change
p value

0.79 (-4.1,5.67)
0.023*

Systolic blood pressure
Basal
Final
Change
p value

131.22 (18.94)
131.71 (20.41)
142.29 (19.81)
140.88 (15.18)
8.52 (-3.32,20.36) 6.66 (0.65,12.67) 1.86 (-11.21,14.94) 1.74 (-7.29,10.76)
0.150
0.031*
0.774
0.066
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CareWell effect
Measurement

Intervention

Control

Unadjusted

Adjusted

Diastolic blood pressure
Basal
Final
Change
p value

76 (10.04)
81.65 (11.6)
3.30 (-1.44,8.05)
0.163

73.69 (9.7)
81.37 (10.31)
7.56 (4.06,11.07) -4.26 (-10.04,1.52) -1.55 (-6.62,3.51)
<0.001*
0.145
0.121

97.06 (2.11)
97 (1.3)
0.31 (-0.99,1.61)
0.616

96.52 (2.02)
96.59 (1.64)
0.05 (-0.88,0.97)
0.916

0.26 (-1.28,1.81)
0.728

0.29 (-0.35,0.93)
0.547

153.39 (85.1)
94.09 (82.68)
-55
(-111.36,1.36)
0.055

129.23 (35.73)
84.51 (62.5)
-42.31
(-68.39,-16.23)
0.002*

-12.69
(-73.95,48.56)
0.676

29.94
(-7.32,67.2)
0.331

Oxygen saturation
Basal
Final
Change
p value
Blood Glucose
Basal
Final
Change
p value

NYHA Functional classification, median (IQR)
Basal
Final
Change
p value

2 (1,3)
2 (1,3)
0 (-1,0.5)
0.623

2 (1,2.2)
2 (2,2)
0 (0,1.0)
0.339

-0.19 (-0.59,0.20) -0.13 (-0.45,0.20)
0.332
0.126

1 (1,1)
1 (1,1)
0 (-0,0)
0.429

-0.21 (-0.84,0.41) -0.05 (-0.65,0.56)
0.488
0.863

NIHSS Stroke Scale, median(IQR)
Basal
Final
Change
p value

1 (1,2)
1 (1,1)
0 (-2.5,2)
1.000

Health status Scales
Barthel index, median (IQR)
Basal
Final
Change
p value

90.69 (16.87)
92.08 (12.75)
86.11 (22.59)
87.14 (19.09)
-4.58 (-8.71,-0.45) -4.90 (-8.77,-1.02) 0.31 (-5.27,5.89)
0.031*
0.014*
0.912

-0.7 (-6.65,5.26)
0.802

GDS - Geriatric Depression Scale (Short Form)
Basal
Final
Change
p value

3.6 (3.21)
3.81 (2.85)
0.15 (-1.25,1.55)
0.827

4.54 (3.54)
5.45 (4.07)
1.00 (-0.23,2.22)
0.108

-0.84 (-2.68,0.99)
0.361

-1.6 (-3.29,0.09)
0.521

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated. The adjusted effect is calculated adjusting by follow-up period, age, sex
and Charlson Comorbidity Index.
* Statistically significant p-value (p<0.05)

Differences between baseline and final results in both intervention and control
groups
As general remark on the statistical power relating to the size of the intervention group
at the end of the measurement, the intervention group size was too small for statistically
significant differences to be observed. Statistically significant differences in the
intervention group were found only for Barthel index (p=0.031), where value is lower at
the end than it was at baseline. Control group had more statistically significant
differences; these were found in measures of systolic blood pressure (p=0.031), where
value has risen, diastolic blood pressure (p<0.001) where value has also risen, blood
glucose (p=0.002) where values have lowered, and Barthel index (p=0.014), where
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value is also lower at the end than at baseline. In results that were not statistically
significant, values of measurements have mostly stayed about the same. Interestingly,
score of GDS (Geriatric Depression Scale) has increased in both groups from baseline to
final results. No statistically significant differences were found between groups in
unadjusted column. The only statistically significant difference in the adjusted column
was found for heart rate variable. Although statistically significant with age and other
confounding variables considered, we conclude that rise in the heart rate (which
increased in both groups, although more in the intervention) has no real impact on the
overall conclusion of the effect between groups.
The observed differences in clinical measurements such as blood pressure and heart rate
might be explained by the circumstances (bias) similar to the white coat syndrome. The
measurements were made early in the morning at patients' homes (or patients were
invited to GP office which was rarer), and the patients were quite excited about it.
Further, due to timing, some patients did not take their medication as it was still early
morning. This was observed by both GPs and nurses; they stated that measurements
cannot represent accurate values, due to extraordinary circumstances that were present
during measurements.

4.7.2

Use of health services
Table 3: Use of health services (rate per month)

Measurement
Sample size (n)

Total

Missing

Intervention

85

Control

36

49

p-value

Contact to hospital
Number of hospitalisations
Days in hospital
Patients with any hospitalisation;
for these:
Number of hospitalisations
Days in hospital

0.01 (0.03)
0.13 (0.38)
9 (18%)

35
35
35

0.01 (0.02)
0.08 (0.27)
3 (15%)

0.01 (0.03)
0.16 (0.44)
6 (20%)

0.608
0.411
0.724

0.07 (0.01)
0.71 (0.64)

35
35

0.06 (0.01)
0.52 (0.6)

0.07 (0.01)
0.81 (0.69)

0.645
0.552

0.01 (0.02)
0.15 (0.15)
0 (0)
-

0 (0.01)
0.11 (0.06)
0.01 (0.02)
-

0.434
0.215
0.161

-

-

Visits to A&E
Contact with health care providers; number of contacts with:
GPs
Specialists
Nurses
Other health care providers

0 (0.02)
0.13 (0.11)
0 (0.02)
-

35
35
35

Contact with social services; number of contacts with:
Social workers
Voluntary workers

-

All the means correspond to the rate of contacts per month, taking into account the follow-up
period for each patient.
* Statistically significant p-value (p<0.05)

In use of health services, no statistically significant differences were found between
intervention and control groups. Regarding numbers alone, patients from intervention
group have more hospitalisations, as well as more days spent in hospital. Regarding
contact with health care providers, patients in both groups have a low number of
contacts. The reason for this may lie in the deeply ingrained habits of the patients
themselves, who only contact someone in case of emergencies, or if carers of patients do
it instead. Another reason may be that with visits from the field nurse at their home,
patients contacted health workers on a more infrequent basis (bi-month or tri-month).
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4.7.3

Safety

Care related safety
Table 4: Reasons for ending the study, by group
Variable

Total

Intervention

Control

103

51

52

Complete the study

85 (82.5%)

36 (70.6%)

49 (94.2%)

0.193

Deceased

12 (11.7%)

10 (19.6%)

2 (3.8%)

0.043*

6 (5.8%)

5 (9.8%)

1 (1.9%)

0.221

Sample size

Other reason for ending study

p-value

* Statistically significant p-value (p<0.05)

Out of 103 patients involved in the start of the project, 85 completed the study (36 from
intervention and 49 from control group). Out of 18 patients who did not complete the
study, 12 of them died (10 from intervention and two from control group) while six of
them left the study (five from intervention, and one from control). A significant difference
between groups was found among the patients that died during the course of the study
(p=0.043). More patients died in the intervention than in control group. We believe the
reason for this may be because at baseline, patients from the intervention group had a
higher and more severe range of comorbidities than patients from the control group.
Technical safety
Table 5: Technical safety
Technical safety

Number
(n)

Description

Solution

Connection problems

11

11 Citizens could
not have contact

They were provided with
high speed internet access
within 24 hours.

System break-downs

1

The system
down

The problem
within 2 hours

broke

was

solved

Patients using application on smart TV system could not establish connectivity to central
server due to poor infrastructure. High speed mobile internet access was provided, which
solved the problem. For the case of system downtime, one of the processes on the
application server was left open for too long, causing system resources consumption;
after fixing the case, the service was available, causing no loss of data nor decreasing
perception on service availability.
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5 Domain 4: Care recipient perspectives
5.1

Introduction

An evaluation of the perception of the distinct actors participating in the integrated care
model has been performed.

5.2

Objective

To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3
5.3.1

Results: PIRU
Results

Table 6: PIRU questionnaire on user experience of Integrated Care: differences
between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

36

Final

Dif I-C Dif I-C
Baseline Final

49

Have all your needs been assessed?
All of my needs have been
assessed
24 (70.6%) 31 (86.1%) 38 (84.4%) 26 (53.1%)
Some of my needs have
been assessed
9 (26.5%) 5 (13.9%) 6 (13.3%) 18 (36.7%)
None of my needs have
been assessed
0 (0%)
0 (0%)
0 (0%)
1 (2%)
Don’t know/can’t remember 1 (2.9%)
0 (0%)
1 (2.2%)
4 (8.2%)
p value Pre-Post
0.272
0.006*

0.303

0.004*

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

23 (67.6%) 30 (83.3%) 31 (66%) 21 (45.7%)
10 (29.4%) 6 (16.7%) 12 (25.5%) 25 (54.3%)
1 (2.9%)
0 (0%)
4 (8.5%)
0 (0%)
0.272
0.011*

0.655

0.001*

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

24 (70.6%) 23 (63.9%) 32 (68.1%) 15 (33.3%)
9 (26.5%) 12 (33.3%) 12 (25.5%) 29 (64.4%)
1 (2.9%)
1 (2.8%)
3 (6.4%)
1 (2.2%)
0.867
0.001*

0.856

0.010*

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be
p value Pre-Post
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26 (76.5%) 20 (55.6%) 32 (68.1%) 16 (33.3%)
7 (20.6%) 14 (38.9%) 4 (8.5%) 28 (58.3%)
1 (2.9%)
1 (2.8%) 5 (10.6%) 1 (2.1%)

0 (0%)

0 (0%)

0 (0%)
1 (2.8%)
0.125

Page 25 of 36

4 (8.5%)

1 (2.1%)

2 (4.3%)
2 (4.2%)
<0.001*

0.087

0.220

Public

D7.3 Annex 2 Final outcomes for Croatia site

Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

28 (82.4%) 21 (58.3%) 30 (63.8%) 14 (28.6%)
6 (17.6%) 13 (36.1%) 6 (12.8%) 27 (55.1%)
0 (0%)
1 (2.8%)
4 (8.5%)
3 (6.1%)

0 (0%)

0 (0%)

4 (8.5%)

0 (0%)
1 (2.8%)
0.087

2 (4.1%)

3 (6.4%)
3 (6.1%)
0.002*

0.044*

0.065

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
support as they needed
31 (91.2%) 26 (72.2%) 31 (68.9%) 21 (42.9%)
They have had some
support but not as much as
they needed
2 (5.9%) 7 (19.4%) 8 (17.8%) 16 (32.7%)
No, they have had little or
no support
1 (2.9%)
1 (2.8%)
1 (2.2%) 5 (10.2%)
They did not want/need
support
0 (0%)
2 (5.6%)
1 (2.2%) 5 (10.2%)
There are no family
members or carers to
support
0 (0%)
0 (0%)
4 (8.9%)
2 (4.1%)
p value Pre-Post
0.072
0.059

0.066

0.088

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

6 (18.2%) 12 (33.3%)
15 (45.5%) 15 (41.7%)
10 (30.3%) 8 (22.2%)
2 (6.1%)
1 (2.8%)
0 (0%)
0 (0%)
0.490

13 (28.3%) 12
18 (39.1%) 16
8 (17.4%) 18
7 (15.2%) 3
13 (28.3%) 12
0.148

(24.5%)
(32.7%)
(36.7%)
(6.1%)
(24.5%)
0.349

0.430

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
time
21 (65.6%) 18 (50%) 29 (64.4%) 16 (32.7%)
It happens most of the time 10 (31.2%) 16 (44.4%) 14 (31.1%) 23 (46.9%)
It happens some of the time 1 (3.1%)
2 (5.6%)
1 (2.2%) 10 (20.4%)
No
0 (0%)
0 (0%)
1 (2.2%)
0 (0%)
p value Pre-Post

0.234

0.004*

1.000

0.089

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post
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13 (38.2%) 12 (33.3%) 18 (40%)
17 (50%) 22 (61.1%) 19 (42.2%)
4 (11.8%) 2 (5.6%) 6 (13.3%)
0 (0%)
0 (0%)
2 (4.4%)
0 (0%)
0 (0%)
18 (40%)
0.526
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

16 (47.1%) 10 (27.8%) 20 (43.5%) 14 (28.6%)
13 (38.2%) 21 (58.3%) 18 (39.1%) 14 (28.6%)
5 (14.7%) 4 (11.1%)
6 (13%) 18 (36.7%)
0 (0%)
1 (2.8%)
2 (4.3%)
3 (6.1%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0.272
0.042*

0.787

0.012*

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

12 (35.3%) 10 (27.8%) 21 (44.7%) 13 (26.5%)
14 (41.2%) 18 (50%) 15 (31.9%) 13 (26.5%)
8 (23.5%) 7 (19.4%) 10 (21.3%) 20 (40.8%)
0 (0%)
0 (0%)
1 (2.1%)
3 (6.1%)
0 (0%)
1 (2.8%)
0 (0%)
0 (0%)
0.572
0.016*

0.796

0.032*

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes
No, I co-ordinate my own
care and support
Don’t know/not sure
p value Pre-Post

28 (84.8%) 30 (85.7%) 41 (87.2%) 33 (70.2%)
4 (12.1%)
1 (3%)

5 (14.3%)
0 (0%)

5 (10.6%)
1 (2.1%)

0.513

9 (19.1%)
5 (10.6%)

0.038*

1.000

0.102

If you have questions, when can you contact the people treating and caring for you?
Please tick ALL the apply
During normal working
hours
During the evening
During the night
Weekends
Don’t know/not sure
p value Pre-Post

32 (94.1%) 35 (100%) 44 (97.8%) 46 (97.9%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
2 (5.9%)
0 (0%)
1 (2.2%)
1 (2.1%)
0.317
0.317

0.577

1.000

0.824

0.007*

Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

31 (93.9%) 29 (82.9%) 39 (88.6%) 23 (51.1%)
2 (6.1%) 6 (17.1%) 4 (9.1%) 22 (48.9%)
0 (0%)
0 (0%)
1 (2.3%)
0 (0%)
0.102
<0.001*

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure
p value Pre-Post
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25 (73.5%) 21 (58.3%) 31 (73.8%) 20 (41.7%)
6 (17.6%) 11 (30.6%)
0 (0%)

1 (2.8%)

0 (0%)
1 (2.8%)
3 (8.8%)
2 (5.6%)
0.119
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17 (35.4%)

3 (7.1%)

8 (16.7%)

0 (0%)
0 (0%)
0 (0%)
3 (6.2%)
0.006*

0.110

0.143
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Do health and social care services help you live the life you want as far as possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

21 (65.6%) 21 (60%) 28 (62.2%) 12 (27.3%)
10 (31.2%) 13 (37.1%) 14 (31.1%) 22 (50%)
1 (3.1%)
1 (2.9%)
3 (6.7%) 10 (22.7%)
0.966
0.002*

0.927

0.004*

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

11 (32.4%) 8 (22.2%) 16 (34.8%) 15 (30.6%)
14 (41.2%) 20 (55.6%) 11 (23.9%) 13 (26.5%)
8 (23.5%) 6 (16.7%) 13 (28.3%) 18 (36.7%)
1 (2.9%)
2 (5.6%)
6 (13%)
3 (6.1%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0.307
0.423

0.254

0.042*

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once
Sometimes
Quite frequently
Yes
p value Pre-Post

16 (51.6%) 9 (25%) 30 (63.8%) 10 (20.8%)
10 (32.3%) 21 (58.3%) 16 (34%) 21 (43.8%)
4 (12.9%) 5 (13.9%) 1 (2.1%) 15 (31.2%)
1 (3.2%)
1 (2.8%)
0 (0%)
2 (4.2%)
0.124
<0.001*

0.138

0.285

Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

5.3.2

Interpretation and discussion of findings

No statistically significant differences were found in the intervention group between
baseline and final results. On the other hand, for the control group, in most questions
there is a statistically significant difference between baseline and final results, where
patients overall satisfaction became lower over time.
There were in total nine questions where significant values in the last column were
<0.05, which reflects the fact that patients from the control group were in general less
satisfied with integrated care than the intervention group.
The only statistically significant baseline difference was observed in the question “Were
your family or carer involved in decisions about your treatment as much as you wanted
them to be?” where it seems that patients from intervention group had more help from
their carers than patients from control group. However this question might be somewhat
confusing, as it does not indicate in which direction the wanted involvement should go
(whether there should be less or more involvement). A comment worth noting, that came
from the GPs and nurses during data collection, relates to the lack of simplicity in the
questions. Some of the questions were not adapted to elderly population; the questions
should be presented in a far more simple way, especially the ones referring the use of
technologies. Also, the process itself was too long for the age group.

5.4
5.4.1

Process evaluation
Summary of individual care recipient experiences

Patients and carers have experienced a change in their relationship with professionals;
they communicate better now, which make them feel closer and more connected. Also,
they felt that the professionals take better care and are working hard to help them cope
with their illnesses. When they were asked about changes in attitude toward their
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illnesses, in general they are now more responsible and more autonomous in the
management of their health conditions, except for those patients who were very ill or
demotivated to participate. They feel more active, are better informed, and more
prepared to react to the different situations they can find regarding their health. Further,
patients were highly satisfied by the fact that a team takes care of them.
Some of the participants had no special expectations, while others felt worried and/or
expected that because this was something new, they would feel afraid of the technology;
others did not even expect it could be as good as they feel it has been. Patients and
carers are satisfied with the project, mainly with the way they are treated and looked
after, which has made them feel more secure and protected; except in one case, because
the patient was too ill to be able to see the positive consequences of her participation.
Regarding the experience with the ICT resources, they have employed them to watch
educational videos, and they know that their professionals use it to monitor their health
data. They were afraid of being too old or not being to use it, but when they tried it, they
found it was not that difficult. They did not use it to access their health data, but they
would like to, as it would help them to monitor their health better; and also to
communicate better with their health professionals.
What do the analyses show?
The pattern of communication between professionals and patients / carers has
experienced a change; it is now more direct and effective. This has also changed the
perception of patients regarding the work done by these professionals, and they consider
they are now better cared. ICT resources can be employed with patients and carers, but
bear in mind that some of them could have difficulties due to their age and lack of
experience with these kinds of tools. Also, educating patients and carers on how to
access their health data could help them monitor their health better.
What implications does this have for your care recipients?
They are more involved and motivated now. There is a greater sense of security and a
more autonomous attitude toward the issues regarding the management of their health.
This means that they can react better and quicker to the different situations they find. In
summary, they are more empowered, more responsible, and have a more leading role in
the health process.
Discuss any limitations in methods for data collection
The qualitative techniques have the limitation of obtaining more subjective information
than other techniques. But they permit a deeper understanding of the participants.
Despite this limitation, the number of participants in all the sites gives us the confidence
that the results are in line with the main objectives of the qualitative evaluation.
These interviews have been performed by people different to those in charge of the
analysis, which could cause a certain loss of information that is obtained by participating
in both phases. But the expertise of the team in this methodology helps to reduce the
influence of this limitation.
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6 Domain 6: Organisational aspects
6.1

Process and Structure

6.1.1

Service integration aspects

The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 7: Overview of facilitators and barriers experienced 5-6 months after
implementing ICT in relation to integrated care
5-6 months after implementation
Facilitators

Barriers

Technical
An app guide for system usage (step-by
step).

Adaptation time to new technology for
nurses and GPs.

Availability of patient data regardless of
location and time.

Initial technical (ICT) readiness in GP
offices.

Automatic data transfer after patient
visit.

Medical equipment issues (ECG transfer
not executed consistently).

App collaboration possibilities between
field nurse and GP.

Patients were not used to Android apps,
so initial usage of education materials
was low.

Integration with standard
system for easy data access.

GP

office

Organisational
Strong support from the head of
healthcare centre and head of field
nurses.

Healthcare centre (DZZC) not being an
official CareWell project beneficiary.

Healthcare centre support in legal and
ethical
issues
(informed
consent
document
and
ethical
committee
approval).

Control group of patients needed to be
selected from GP practices that are not
in the healthcare centre (DZZC)
organisation and not participating in
CareWell project.

Healthcare centre staff involved in
service design and service delivery
procedures.
Administrative
Cooperation contract between all Croatia
pilot project beneficiaries and healthcare
centre (DZZC) as healthcare service
delivery organisation.

Legal and ethical procedure for patient
recruitment (informed consent and
ethical committee approval).

Economic
Budget for implementation covering all
devices and mobile communication costs
for patients and medical professionals.

Compensation to GPs and field nurses
for project participation not included in
CareWell budget.

New service provided free of charge to
patients.
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6.1.2

Interviews on organisational aspects

Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
The most relevant findings on organisational aspects are described below.
This new care model has had a positive impact in the work of the professionals, as now
they get more information about the health condition of their patients, and can
communicate better with them, without adding too much work or changing their
workflow, except taking measurements more often (nurses). Also, although some of
them considered they were already well coordinated, this project has made their
relationships more professional, with more meetings and more information exchanged,
giving more quality to what they do.
When considering the deployment of the model to the whole organisation, some barriers
were identified, related to the limited time they have for consultations and for reviewing
the data and linking to the patients’ records. Regarding this last issue, one of the nurses
suggested that the patients themselves could take the measurements and send them to
their health professionals, which it would mean a time saving for them. Another barrier
was the age and severe commorbidites that impacted the functionality of some patients,
and the difficulties they encounter in coping with the technology; they feel afraid and
insecure, which could prevent them from participating.
All the professionals that were interviewed agreed that the project should be extended to
other frail patients, because this would facilitate their work allowing them to make better
assessments of the patients’ conditions. But some of them stated that they could not
mention which specific resources would be necessary, beyond those that already exist.
The only resource that was mentioned was the need for better electronic equipment for
doing the follow up of the patients.
Regarding the ICT resources that were employed in the project, the main benefits that
clinicians and nurses found were getting patients’ information without having face-to-face
consultations, and being able to react more quickly when things get worse. Also, the
speed in accessing the data, and the simplicity of usage, were other benefits that were
mentioned in the interviews. About the downsides, they were related to some technical
issues regarding the slow response time of the system and the time employed to shift
between these files and the regular medical data files. The fink question regarded the
safety of these technologies.

6.2

Professionals' perspectives

6.2.1
6.2.1.1

Analysis and summary of interviews
Round 1

The professionals are GPs and field nurses who are in everyday contact with chronic
patients and monitor their care plan. Some experience an increase in responsibility, but
generally speaking the level has stayed the same. Workflow has generally stayed the
same. Everyone says that it makes their job much easier, and they are more involved.
Most use a widespread system called MCS which unites patient records. They all also use
Ericsson Mobile Health solution for this project.
The professionals are extremely satisfied with the level of coordination in the care for
their patients. Everything has improved: communication, faster response time, their
involvement in the patients' care, a wider number of tools used for measurements.
Everyone would like it to be the standard for patients with chronic diseases. In most
cases, communication has improved; in others, it has stayed pretty much the same,
depending on the proximity of field nurse and GP.
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In general, patients have become more empowered, in the sense that they take a
greater interest in their own health. They monitor their own measurements, watch
educational materials, and seem really interested to be a part of a project like this. Some
professionals say that their mental strength has gone up. They have a feeling of control
and importance.

6.2.1.2

Round 2

The interviewees considered the project positive and useful, as now they get more
information about the health condition of their patients, and can communicate better
with them, without adding too much work or changing their workflow, except taking
measurements more often (nurses).
The monitoring of patients now is more regular, and the professionals look more
coordinated, and communicate between themselves, which makes patients and carers
feel safer, more motivated, and more involved in their care plans. As patients have more
information and are more involved in their health plans, consultations are more efficient,
and patients feel free about whatever they need. These professionals believed that
patients are now more responsible and more autonomous in the management of their
health conditions.
Regarding the changes in the coordination with the rest of professionals, although some
considered they were already well coordinated, this project has turned their relationships
more professional, with more meetings and more information exchanged, which gives
more quality to what they do.
Professionals expected to have more information and to be able to react to changes on
time. All of them are satisfied with their participation in the project, mainly because the
project has helped them work better, and they experienced a new model of treating
complex health issues.
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7 Domain 7: Social, ethical and legal
aspects
7.1

Ethical issues
Table 8: Ethical issues

Issue

How issue was Dates
addressed

Care recipient
autonomy

Consent to
treatment,
Ethical
Committee
approval.

Month 3 A care recipient information pack was
created, nurses were trained to deliver oral
guidance with the written information, and
care recipients’ consent was recorded in
writing. A cooling-off period was introduced
to allow care recipients to withdraw after
considering the written guidance provided
by nurses.

Access and
equity

Ethical
Committee
approval.

Month 3 Access and equity was addressed via
Ethical Committee approval. The content of
the
project
application
to
Ethical
Committee was communicated to GPs and
nurses.

Normative
Codes

None.

Assessment of
risk and benefit

None.

7.2

Evidence

Legal issues
Table 9: Legal issues

Issue

How issue was
addressed

Dates

Evidence

Clinician
accreditation

Health centre is
responsible and
accountable for all the
accreditation of their staff.

Month 1

Confirmed
at
preliminary
meetings with health centre
administration.

Device
certification

Devices used in project are
all medical products, s/w
as well.

Month 1

DoC on manufacturer's page
sent to health centre project
lead.

Information
Governance

Review of procedures.

Month 2

Firewalls required adjustment;
access
protocols
revised;
project medical staff granted
access to care recipients' data.

Professional
liability

None.
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7.3

Social issues
Table 10: Social issues

Issue

Key findings

Changes in care recipient’s
roles

None

Care recipient’s
and others

None

relatives

Societal,
political
context changes

and

None

Changes in responsibilities

None

Gender issues - equity

None
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8 Transferability and sustainability
8.1

Sustainability

Assessment question

Practical consequences

How can the CareWell
service be sustainable in
long-term?

Considered good practice in Health Centre.

8.2

Alignment with the strategic guidelines of Ministry of Health.
The cost-benefit evaluation will be the evidence that is
needed to decide what the best format to implement the
services is.

Transferability

Assessment question

Practical consequences

How can the CareWell
service be transferred to
other organisations?

Efforts are being made in order to increase the number of
organisations that can adopt CareWell services, especially
through field nurses (900 in Croatia), and potentially
pharmacies.
Evaluation results will help to define the future Croatia scaleup plan.
Health Centre Zagreb is planning to become a centre for
health and active aging; services and education for other
organisations to be transferred from them.
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9 Overall discussion
Overall, the analysis of the collected data is not entirely within our expectations. Clearly
we assumed difference between baseline and final results in the intervention group would
be significant as well as improved, which did not appear in the results. One of the
reasons for this was a lack of statistical power due to small sample size (high dropout
rate in intervention group). This might also explain why there was not much significant
difference between intervention and control group either. Although, for the PIRU
questionnaire, control group satisfaction with overall experience decreased, while for the
intervention group it stayed the same or increased. One significant characteristic is that
Barthel index was significantly lower in the final results in both groups of patients.
We can assume that the age and severity of illness of the patients influenced their
measured values a lot, as well as the overall user experience. Combined with the data
received from the interviews, it is clear that some patients have given up on their health
in general, regardless of the intervention and care given in the project.
Overall, professionals report considerable improvement in communication amongst
themselves and with patients. They expressed satisfaction with the improvement of
patients in their self-involvement concerning their illness and better monitoring of it.
Patients, on the other hand, felt important; this led them to pay more attention to their
health. Also, patients expressed their satisfaction with the opportunity to actively learn
more about their condition and how to control it better.
Educational materials were accepted in all groups as they were produced with highest
quality, and were culturally adapted.
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1. Introduction
1.1

Purpose of document

This document reports the detailed outcomes and final evaluation for the Lower Silesia
site.

1.2

Glossary

CR

Care Recipient

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

HIS

Hospital Information System

LIS

Laboratory Information System

RIS

Radiology Information System

IADL

Instrumental Activities of Daily Living

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider
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2. Methodology
2.1

Quantitative study

2.1.1 Baseline analysis
Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.


Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.



Numerical variables non-normal distributed should be presented with a median
and interquartile range, me (Q1,Q3). Differences between groups will be
performed by nonparametric Wilcoxon test.



Categorical variables should be presented with frequencies and percentages, n
(%). Differences between groups will be performed by 2 test.

2.1.2 Pre-Post analysis
In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3 Effect of CareWell intervention
The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:


The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and
the 2 test for categorical variables.



The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will
be adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2

Qualitative analysis

The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
always to delve more deeply into the topic that is studied, and to understand the
answers provided.
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The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:


Care recipients / patients: two.



Carers: two.



Professionals: two clinicians, two nurses and one manager.

Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3. Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1

Description of the health situation of the care
recipient (Overall / general description)

Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010, and
expected to reach 22% by 2030. More than half of all older people have at least three
chronic conditions, and a significant proportion have five or more 1. A recent US study
indicates that more than 95% of Medicare patients with a chronic disease such as
congestive heart failure, depression, or diabetes have at least one other chronic
condition, and the majority (80%, 71%, and 56%, respectively) have four or more
chronic conditions2.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses; the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1 Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 3 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

1

2

3

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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

V1.0 / 17th January 20177

Page 8 of 35

Public

D7.3 Annex 3 Final outcomes for Lower Silesia site

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 the disease burden in the health system. Consequently, early
detection 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.

3.1.2 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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 2011 4. 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 Engl J of Med5.

3.1.3 Diabetes Mellitus (type 1 and type 2)
Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes 6.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).
The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 7 , during which hyperglycaemia causes

4

5

6
7

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
“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
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deleterious effects at target tissues level, so that at the moment of clinical diagnosis the
complications of the disease are already present.
The World Health Organisation 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 consumption (OGTT)7.

In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%8.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:


Cardiovascular diseases, for example hypertriglyceridemia and hypertension.



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



Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.



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



Ulceration that leads to foot amputation.

In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.

3.1.4 Burden of the disease
In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world

8

Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
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adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 9.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 10.

3.1.5 Cardiovascular diseases (CVDs)
Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6 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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in lowand middle-income countries.
Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

9
10

11

12

International Diabetes Federation Data - 2010
http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic
%20og%20konsekvenserne%20for%20Danmark.pdf
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)
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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3.2

Current management of the health and social
situation (usual care)

Stable patients out of hospital care are not supported by ICT. Only face-to-face
communication is currently used within healthcare delivery. Care practitioners (GP,
specialist, long-term nurse and informal carers) do not currently have any technology to
support the care they provide to their patients. GPs and specialists can communicate on
a 1:1 basis by phone and/or paper communication. The GP is responsible for continuity
of care for patients, and directs them to specialists when necessary.
Care practitioners (GP, specialist, environmental nurse and informal carers) do not have
any technology to support their communication when caring for unstable patients.
Emergency is the only exception, because of ECG transmission to the hospital.
Environmental nurses are responsible for specifying needs of patients and execution of
daily care provision.
There is no integration of procedures in hospital care. Care practitioners (specialists,
nurses, pharmacists, psychologists, dieticians and rehabilitation staff) have access to HIS
and LIS/RIS, but these IT systems are not integrated. There is no single login to the
systems. Face-to-face is the major type of communication.
Process of discharge, preparation is based on paper documentation. Care practitioners of
this process communicate face-to-face.

3.3

Revised management of the health problem (new
care)

3.3.1 Stable Patients – out of hospital care
The implementation of the CareWell
developments to the service model:

integrated

pathway

enabled

the

following



Better understanding of the roles and responsibilities of the different care
practitioners involved in delivering services and interventions within the care
pathway.



Integrating the hospitalisation of those patients who require it as part of the care
pathway to provide better patient care transition experiences across the different
sectors and professionals.



Introduction of telemonitoring for patients who require this service.



Easier access to healthcare response service for patients through the platform.



ECR provides an improved communication mechanism through email, and thus
enhance the co-ordination of a patient’s care.



The platform provides a directory of services for patients, family members and
informal care givers, as well as professionals, to search for appropriate quality
assured health and wellbeing services that are available.

3.3.2 Unstable Patients – out of hospital care
The above enhancements for the stable patient are also relevant for the unstable patient.
In addition, virtual consultations can be activated, if necessary, between the hospital
specialists, nurses and GPs via email when a patient’s health and wellbeing deteriorates.

3.3.3 Inpatient - hospital care
The hospital information system (HIS) is integrated into the ECR; healthcare
professionals have access to the information (anonymised) in the platform if a patient
gets admitted. Selected doctors involved in CareWell have access not only to the
V1.0 / 17th January 20177

Page 12 of 35

Public

D7.3 Annex 3 Final outcomes for Lower Silesia site

information in the HIS, but also to the LSV CareWell platform. If the doctor is interested
in the information uploaded by the patient, they ask permission from the patient to look
at this data. This should provide improved information on the patient’s medical history,
and the events and care leading up to the hospital admission.
The educational platform in this phase of the project is not targeted at hospital doctors,
but they can access the information in the platform if they are interested.

3.3.4 Inpatient – hospital discharge preparation
The hospital is able to refer the patient for telemonitoring if they are not already
receiving the intervention according to the defined CareWell criteria, and determine their
physiological parameters and frequency accordingly. In addition, patients are signposted
to appropriate patient empowerment services and educational content through the
platform.
For patients who were receiving telemonitoring prior to their admission, it is expected
that they will return to receive the telemonitoring service upon discharge from the
hospital.

3.4

Requirements for Integrated Care Model
implementation

The first step in implementation of telecare is suitable qualification of patients, and then,
depending on its outcome, configuration of the appropriate telecare procedure. This is
important, because the process of telecare which is implemented in the system describes
a crucial flow of information and tasks, but does not define how the various steps have to
be performed by individual patients.
The telecare process of the Lower Silesia CareWell system assumes that at fixed
intervals, a patient carries out life parameter measurements at home, and the results are
transferred to a healthcare unit. In contrast to the old style home care, the telecare
results have to be checked by a doctor who has to determine what specific tests and at
what intervals the patient should do them. During this process, there may be a need to
change some details such as measurement intervals.
The results of the patient's measurements flow into the central system, where algorithms
analyse the results and examine whether they exceed thresholds, and check if their
behaviour is similar to that expected. If there is a departure from the norm, a task
appears in the system for hospital staff, in our case a nurse, to analyse these results. Her
task is to verify whether the test was carried out in a correct way, whether the patient
may have taken any medicine responsible for the distortion of the results, or if his
behaviour affected their values (e.g. increased physical activity). When the observed
anomaly is an erroneous measurement or it is caused by human error, the patient is
recommended to repeat the test. If it is a worrying signal which may endanger the
patient's health, a nurse can contact a doctor or intervene immediately by calling an
ambulance for the patient.
Another phenomenon in the telecare procedure is an intervention, which we understand
as a situation caused by an undesired phenomenon (e.g. accident) or is a significant
deviation from the standard implementation of the procedure. The incident may be
reported by the patient in two ways. First, the patient can use the supplied phone
number to call the Call Centre (in the hospital conducting this procedure), where he can
obtain help from a nurse; in some situations, a nurse may consult with a doctor; she can
also arrange a home visit earlier, or in special situations call an ambulance to the patient.
Second, the patient calls the emergency room directly; then he is admitted to hospital
following standard procedures; after discharge, the patient record is supplemented with
an extract from hospital.
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In the course of the procedure, there are also anticipated periodic visits by a nurse to the
patient's home. Normally this is done once a month, although in case of incidents, their
frequency can be increased.
Once the telecare goal is reached, a patient visits a doctor, who may decide to continue
the treatment or end the procedure. In the case of telecare procedure termination, an
automatically record of results is generated, and the doctor prepares a detailed report for
the whole period covered by telecare.

3.5

Technical characteristics of the service

As Lower Silesia currently does not have many IT systems implemented to support the
delivery of care or share information, both CareWell pathways are significantly improved
with the ICT-enabled services and functionality. The LSV telecare procedure concerns
patients aged between 65-85 years with at least two chronic diseases including
hypertension (ICD I10), diabetes (ICD E 11), COPD (ICD J44) or heart failure (ICD J50).
The development of a platform to provide interoperability between the different IT
systems used in primary and secondary care enables information to be shared between
the different care practitioners and patients. The new systems or functionalities are:


Registration of patient referrals for home care telemedicine (TOP). This is the first
task in the process of LSV telecare.



Registration of patient results in HIS Portal.



GPs' access to EHR and their own tasks supporting the LSV telecare procedure.



Nurses' access to the EHR, and their tasks or processes that support the LSV
telecare procedure.



Patients' access to their own PHR tasks supports the LSV telecare procedure.



Implementation e-Prescription in SIM (P1) during the LSV telecare procedure.



Call Centre staff access their own tasks supporting the LSV telecare procedure.
Receive e-mail and SMS alerts.



Doctors, nurses and patients access the Information and Education Portal.



Call Centre staff access the Information and Education Portal.



Some of the developments and changes revolve around the new interoperability
platform Integratis.

3.6

Requirements for use of the ICT solution

It is important to enable patients to benefit from telecare services in a safe way that they
can understand. Facing the problem of an aging population and the fight against social
exclusion, it becomes increasingly important to educate the public, and create the
opportunity for people to learn about and understand the model of telecare and the
benefits it brings. The most important task, as well as the most difficult one, is to
educate patients to make them aware that the use of telecare increases their safety and
quality of life. Compared with the standard model of healthcare, telecare give them more
benefits. Social portal functionality also provides patients with easy access to their care
history (of the disease), the possibility of being kept informed with their results, and the
feeling of having more control over the process of healthcare.
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4. Domain 2 and 3: Safety & clinical and
care effectiveness
4.1


Aim and Objectives
Safety is assessed considering the incidence of mortality during the follow-up
period, as well as other issues related to the incorporation of new technologies
and a new patient-professional framework.

On the other hand, service effectiveness is quantitatively explored in order to describe
the pattern of services that have been used by the participants

4.2

Methods: Setting

Enrolled frail patients in Lower Silesia are over 65 years (average age is 74.49) old with
at least two chronic diseases, one of which should be diabetics, COPD, HFR and
Hypertension. Patients in intervention group were recruited from A. Falkiewicz Specialist
Hospital directly after hospitalisation. Patients in control group were recruited mainly
from Primary Care Unit from Gmina Siechnice. There is a lack of information about
hospitalisation. Both A. Falkiewicz Specialist Hospital and Primary Care Unit are in
neighbouring locations in suburban area of Wroclaw City. This specific location gave the
possibility for cooperation of social worker with social help / welfare Unit in Gmina to
support patients with social services. This activity is also supported by a mobile
application which aims to deliver information for patients and informal carers.

4.3

Methods: Participants

Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: Chronic obstructive pulmonary disease (COPD), diabetes mellitus
(both insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
3. Fulfilling local criteria of frailty.
4. Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.
Patients included in the intervention group belong to certain integrated care
organisations, while controls are recruited from another two organisations. Patients are
not randomly allocated, they are identified, approached and invited to participate by
mainly GPs or GP practice nurses.
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4.4

Methods: Data collection sources/measurement

Variable

Data source

Collection procedure

Enrolment

EHR

Automatic

GDS

EHR

Automatic

PIRU

EHR
EHR

Automatic

Barthel
Resources Use

EHR

Automatic

ECCIS

Personal interview

Manual

Economics

Personal interview

Manual

4.5

Automatic

Results: Participants

120 patients who might meet the inclusion criteria set out above were identified by GPs.
From this pool of patients, 20 were excluded since they did not comply with the criteria
(12) or declined to participate (8).
In the end, 100 patients were included in the study, 50 in the intervention group and 50
in the control group. 50 patients allocated to the intervention group received integrated
care services, whereas 50 patients were provided with usual care. 48 patients in the
intervention group and 49 patients in the control group finished the follow-up (for at
least for nine months). In the former group, one patient deceased and one dropped out,
whereas in the latter group one patient deceased.

4.5.1 End users
In Lower Silesia, 100 patients were selected based on Clinical Guidelines. All patients
assessed for eligibility were current patients of A. Falkiewicz Hospital (for integrated care
model) and Outpatient Clinic (for usual care model). The average number of patients was
similar to data from 2014.
In 2014, the following were admitted to the A. Falkiewicz Specialist Hospital (45 geriatric
beds):


168 Diabetics patients.



35 COPD patients.



416 Hypertension patients.



231 Heart failure patients.

The Hospital serves patients as a one of five municipal hospitals in Wroclaw City, with a
population of 600.000 inhabitants.
In 2014, cooperating outpatient clinic had patients:


655 Diabetics patients.



40 COPD patients.



2.268 Hypertension patients.



47 Heart failure patients.

4.5.2 Enrolment flow charts
Flow-chart filled out:

January, 2015

The recruitment carried out:

21st September 2015 to 27th November 2016
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Enrolmen
t

Assessed for eligibility
(120)
Excluded (20)
 Not meeting inclusion criteria (12)
 Declined to participate (8)
 Other reasons (0)

Included
(100)

Allocation
Integrated Care Model (50)
 Received CW intervention (50)


Usual Care Model (50)
 Received usual care (50)
 Did not receive usual care (0)

Did not receive CW intervention (0)

Analysis at baseline
Analysed usual service (baseline) (50)
 Excluded from analysis (0)

Analysed CW programme (baseline)
(50)


Excluded from analysis: deceased /
substituted (1)

End of follow up
Finished follow up (48)
 Deceased (1)
 Dropped out (1)

Finished follow up (49)
 Deceased (1)
 Dropped out (0)

Figure 1: Enrolment flow chart describing the flow of care recipients

4.6

Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)

Measurement

Total

Sample size (n)

100

Age

74.49 (6.67)

Missing Intervention
50
0

Control
50

73.76 (6.66) 75.22 (6.66)

0

Gender

51 (51%)

32 (64%)

19 (38%)

Male

49 (49%)

18 (36%)

31 (62%)
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Female
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Measurement

Total

Missing Intervention

Control

p-value

Marital status
Never married
Currently married
Separated
Divorced
Widowed
Cohabitating
Education
Less than primary school
Primary school
Secondary school
High school
College/University
Post graduate degree

0
30
53
13
0
4

(30%)
(53%)
(13%)
(0%)
(4%)

Longest held occupation
Manual
Non manual
Unemployed (but able to work)
Unemployed (unable to work)
Homemaker

0.199
14 (28%)
28 (56%)
8 (16%)
0 (0%)
0 (0%)

16 (32%)
25 (50%)
5 (10%)
0 (0%)
4 (8%)

0
77
23
0
0
0

(77%)
(23%)
(0%)
(0%)
(0%)

1.000
39
11
0
0
0

(78%)
(22%)
(0%)
(0%)
(0%)

38
12
0
0
0

(76%)
(24%)
(0%)
(0%)
(0%)

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more
Housing tenure
Owners
Renters
People older than 18 living in
household, median (IQR)

0
96 (96%)
4 (4%)

0.617
49 (98%)
1 (2%)

47 (94%)
3 (6%)

1 (1,2)

0

2 (1,3)

1 (1,2)

0.139

Mobile use (Yes)

36 (36%)

0

22 (44%)

14 (28%)

0.145

PC use (Yes)

92 (92%)

0

48 (96%)

44 (88%)

0.269

8 (8.1%)

0 (0%)

8 (16.3%)

62 (62.6%)

27 (54%)

35 (71.4%)

3 (3%)

1 (2%)

2 (4.1%)

2 (2%)

2 (4%)

0 (0%)

1 (1%)

0 (0%)

1 (2%)

23 (23.2%)

20 (40%)

3 (6.1%)

21 (42.9%)
20 (40.8%)
8 (16.3%)
0 (0%)
0 (0%)

27 (55.1%)
19 (38.8%)
3 (6.1%)
0 (0%)
0 (0%)

1

Alcohol

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week
Tobacco use

<0.001*

2

0.218

Never
Former
Current smoker
e-cigarette
Other

48 (49%)
39 (39.8%)
11 (11.2%)
0 (0%)
0 (0%)

Creatinine (mg/dl)

0.96 (0.31)

37

0.96 (0.3)

0.95 (0.33)

0.910

1 (1,1)

0

1 (1,1)

1 (1,1)

0.187

1 (1.1)

0

1 (1,1)

1 (1,1)

1.000

NYHA Functional classification,
median (IQR)
NIHSS Stroke Scale,
median (IQR)
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Measurement

Total

Missing Intervention

Control

p-value

Primary disease
Primary disease CHF
Primary disease COPD
Primary disease Diabetes

22 (22%)
10 (10%)
41 (41%)

0
0
0

10 (20%)
6 (12%)
23 (46%)

12 (24%)
4 (8%)
18 (36%)

0.809
0.739
0.416

27 (27%)
0 (0%)
1 (1%)

0
0
0

11 (22%)
0 (0%)
0 (0%)

16 (32%)
0 (0%)
1 (2%)

0.368
1.000
1.000

5.72 (2.62)

0

5.92 (2.51)

5.52 (2.75)

0.449

0 (0%)
32 (64%)
4 (8%)
16 (32%)
12 (24%)
7 (14%)
0 (0%)
4 (8%)
3 (6%)

0.495
0.387
1.000
0.675
0.195
0.523
1.000
1.000
0.242

3 (6%)

0.242

1 (2%)
3 (6%)
3 (6%)
0 (0%)
6 (12%)
1 (2%)

1.000
1.000
1.000
1.000
0.080
1.000

Secondary disease
Secondary disease CHF
Secondary disease COPD
Secondary disease Diabetes
Charlson Comorbidity Index
Comorbidity ICD-10 codes
Myocardial infarct
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Dementia
Chronic pulmonary disease
Rheumatic disease
Peptic ulcer disease
Mild liver disease
Diabetes without chronic
complication
Diabetes with chronic complication
Hemiplegia or paraplegia
Renal disease
Any malignancy
Moderate or severe liver disease
Metastatic solid tumour

2
69
8
35
31
11
0
8
3

(2%)
(69%)
(8%)
(35%)
(31%)
(11%)
(0%)
(8%)
(3%)

3 (3%)
3
6
6
0
20
2

(3%)
(6%)
(6%)
(0%)
(20%)
(2%)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
37
4
19
19
4
0
4
0

(4%)
(74%)
(8%)
(38%)
(38%)
(8%)
(0%)
(8%)
(0%)

0 (0%)
2
3
3
0
14
1

(4%)
(6%)
(6%)
(0%)
(28%)
(2%)

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.
* Statistically significant p-value (p<0.05)

Baseline characteristics show that average age of involved patients is 74.49 (6.67). It is
a bit lower (73.76) in intervention group and higher (75.22) in control group. The gender
proportions are equal in total and reversed in each group. There are some missing data
which was not collected, such as marital status and household income, because of laws
and regulations. The patients' housing is mainly 96% of ownership. They do not have
much experience with mobile technology use. In total, only 36% of them use mobile
technology compared with 92% who use PCs. The proportion is similar for control group
(28%/88%) with a slightly higher ratio (44%/96%) for intervention group. In the case of
alcohol consumption, most patients drink only occasionally (62,6%) or not at all (8,1%).
It is hard to understand that, especially in the case of intervention group, 40% of
patients drink more than 21 / week. This looks like a mistake or lack of understanding of
the question by patients. For primary diseases, there is a similar proportion of CHF /
COPD / diabetes which applies to both groups, intervention as well as control, 22% /
10% / 41%.
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4.7
4.7.1

Main results and discussion
Clinical parameters

Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Sample size (n)

48

49

Unadjusted

Adjusted

Median of follow-up period is 9 month

Clinical Data
BMI
Basal
Final
Change
p value

29.19 (4.82)
29.9 (5.13)
0.71 (0.19,1.23)
0.009*

29.36 (3.68)
29.29 (4.03)
-0.06 (-0.43,0.3)
0.733

0.77 (0.14,1.4)
0.017*

0.99 (0.30,1.68)
0.726

74.4 (3.34)
76.9 (13.18)
2.5 (-1.26,6.26)
0.188

73.78 (8.76)
75.96 (12.8)
2.18 (-1.7,6.06)
0.264

0.32 (-5.02,5.65)
0.907

1.69 (-3.98,7.36)
0.456

132.22 (7.62)
130.9 (11.76)
-1.33 (-5.07,2.42)
0.480

7.51 (2.82,12.2)
0.002*

4.76 (-0.21,9.73)
0.728

79.6 (4.43)
80.29 (6.54)
79.44 (8.39)
77.86 (10.02)
-0.17 (-2.87,2.54) -2.43 (-5.55,0.69)
0.902
0.124

2.26 (-1.82,6.34)
0.274

2.62 (-1.49,6.73)
0.600

Heart rate
Basal
Final
Change
p value

Systolic blood pressure
Basal
Final
Change
p value

127.5 (7.03)
133.69 (9.86)
6.19 (3.27,9.11)
<0.001*

Diastolic blood pressure
Basal
Final
Change
p value
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CareWell effect
Measurement

Intervention

Control

Unadjusted

Adjusted

93.46 (1.86)
95.27 (2.19)
1.81 (1.02,2.60)
<0.001*

95.27 (2.56)
95.2 (3.43)
-0.06 (-1.25,1.13)
0.918

1.87 (0.46,3.28)
0.010*

0.49 (-0.81,1.79)
0.279

Basal
Final

118.46 (38.21)
121.23 (38.03)

Change

2.77 (-9.46,15)

p value

0.651

123.2 (53.58)
121.45 (48.85)
-1.76 (18.12,14.61)
0.830

4.53 (15.66,24.71)
0.657

0.52 (17.52,18.56)
0.838

98.57 (4.08)
98.57 (3.68)
0 (-1.02,1.02)
1.000

0.31 (-1.39,2.01)
0.715

0.25 (-1.46,1.96)
0.690

Oxygen saturation
Basal
Final
Change
p value
Blood Glucose

Health status Scales
Barthel index, median (IQR)
Basal
Final
Change
p value

98.33 (4.42)
98.65 (5.33)
0.31 (-1.07,1.7)
0.652

GDS - Geriatric Depression Scale (Short Form)
Basal
Final
Change
p value

1.25 (4.19)
0.94 (3.67)
-0.31 (-1.73,1.11)
0.659

1.53 (4.59)
1.84 (4.97)
0.31 (-1.34,1.95)
0.710

-0.62 (-2.76,1.52) -1.11 (-3.01,0.79)
0.568
0.657

IADL
Basal
Final
Change
p value

6.27 (1.63)
7.35 (1.11)
6.23 (1.7)
6.86 (1.35)
-0.04 (-0.43,0.34) -0.49 (-0.82,-0.16) 0.45 (-0.05,0.95)
0.828
0.005*
0.079

0.05 (-0.43,0.53)
0.254

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated. The adjusted effect is calculated adjusting by follow-up period, age, sex
and Charlson Comorbidity Index.
* Statistically significant p-value (p<0.05)

Considering the clinical parameters, there were no essential changes in BMI, heart rate,
systolic and diastolic blood pressure, oxygen saturation, blood glucose levels. They show
no significant differences for the intervention group from baseline to the end of the
observation period. There are statistically significant changes in BMI and systolic
pressure in the intervention group from the beginning of the project until the end.
However, these differences do not have the expected and desired direction (they should
have decreased). Nevertheless, when intervention and control group are compared and
adjusted, no differences arise, so it could be interpreted as lack of meaningful differences
within the intervention group. All observed differences are within the margin of error, and
are not statistically significant. In both intervention and control group, similar values of
Barthel IADL can be observed.
The only significant and positive difference was observed for GDS in intervention group.
But the observed change do not reach statistical significance.
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4.7.2

Use of health services
Table 3: Use of health services (rate per month)

Measurement

Total

Sample size (n)

Missing

Intervention

97

Control

48

49

p-value

Contact to hospital
Number of hospitalisations
Days in hospital
Patients with any hospitalisation
for these:
Number of hospitalisations
Days in hospital
Visits to A&E

0.19 (0.11)
0.73 (0.77)
76 (100%)

21
21
21

0.18 (0.1)
0.7 (0.78)
45 (100%)

0.19 (0.11)
0.76 (0.76)
31 (100%)

0.686
0.760
0.108

0.19 (0.11)
0.73 (0.77)
-

21
21

0.18 (0.1)
0.7 (0.78)
-

0.19 (0.11)
0.76 (0.76)
-

0.686
0.760

1.62 (0.27)
6.6 (0.49)
0.05 (0.08)

1.74 (0.36)
6.94 (0.75)
0.05 (0.08)

0.146
0.029*
0.948

0.42 (0.17)
0.06 (0.09)

0.43 (0.19)
0.04 (0.07)

0.951
0.309

Contact with health care providers. Number of contacts with:
GPs or specialists
Nurses
Other health care providers

1.67 (0.31)
6.74 (0.63)
0.05 (0.08)

21
21
21

Contact with social services. Number of contacts with:
Social workers
Voluntary workers

0.42 (0.17)
0.06 (0.08)

21
21

All the means correspond to the rate of contacts per month, taking into account the follow-up
period for each patient.
* Statistically significant p-value (p<0.05)

During the operation of the telecare platform, there were a number of patients who were
subjected to hospitalisation (76 patients). There was a relatively big group of patients
(21) with no information. Hospitalisation was slightly lower in the intervention group than
in the control group.
There is a slightly lower number of visits to GP or specialist nurses for the intervention
group than the control group. No differences are observed during contacts with other
healthcare provider. These changes fit to the hypothesis that the inclusion of this type of
care requires a much longer period of observation.

4.7.3

Safety

Care related safety
Table 4: Reasons for ending the study, by group
Variable

Total

Intervention

Control

100

50

50

97 (97%)

48 (96%)

49 (98%)

1.000

Deceased

2 (2%)

1 (2%)

1 (2%)

1.000

Other reason for ending
study

1 (1%)

1 (2%)

0 (0%)

1.000

Sample size
Complete the study

p-value

* Statistically significant p-value (p<0.05)

To the end of the observation period, 97% of the total recruited patients completed the
project. A small number of patients (3 patients across both groups) lost to follow up. In
the both groups one patient (the death rate is 2%) was lost because of death. Regarding
security, this death rate is lower than expected for patients with a high degree of
morbidity and complexity. Additionally, in the intervention group one patient (1%) was
lost for other reasons. Because of the small number of patients (100 patients) presented,
results are not statistically significant.
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Technical safety
The technical safety was supported by an external company who trained the patients to
use the mobile devices and applications. In case of the 50 patients in the intervention
group, there were not too much technical problems, but this can be a problem which
should be taken into account in up-scaling.
Table 5: Technical safety
Technical safety

Number Description

Solution

Connection
problems

11

11 Citizens could
make a connection.

System breakdowns

1

The system broke down.

5

Changes in configuration Changes to the program in
and
application the mobile application, and
integration, and log.
change the allocation of the
platform, according to a
modified business model.

Forgetting to
charge phone

12

Inability to send the Changes
in
mobile
measurement results.
application software to longer
working battery.
Reminding patients of the
need to charge phone every
day.

Login on
smartphone to
CareWell
applications

6

Mistakes in the login.

Lack of
synchronisation of
measuring
devices: pressure
gauge,
pulsoximeter, etc.

6

Turning off the phone Re-pairing
applications and losing IP. devices.

Missed messages

25

Interruption in access to
the platform and location
of your patient at a GSM
weak
signal.
Measurements
outside
these
measurement
windows.

not They were provided with high
speed internet access within
24 hours/day.
The problem was
within two hours.

Setting
the
password.

login

phone

solved

and

with

Lack of connection problems are the major technical problem. Patients are not familiar
with new technology, but they were supported by informal carers. Only in the case of
some serious problems was the external company called for help.
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5. Domain 4: Care recipient perspectives
5.1

Introduction

An evaluation of the perception of the distinct actors participating in the integrated care
model has been performed.

5.2

Objective

To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3

Results: PIRU

5.3.1 Results
Table 6: PIRU questionnaire on user experience of Integrated Care: differences
between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

48

Final

Dif I-C Dif I-C
Baseline Final

49

Have all your needs been assessed?
All of my needs have been
assessed
37 (77.1%) 28 (58.3%) 31 (63.3%) 25 (51%)
Some of my needs have
been assessed
7 (14.6%) 13 (27.1%) 18 (36.7%) 18 (36.7%)
None of my needs have
been assessed
0 (0%)
0 (0%)
0 (0%)
1 (2%)
Don’t know/can’t remember 4 (8.3%) 7 (14.6%)
0 (0%)
5 (10.2%)
p value Pre-Post
0.006*
0.557

0.036*

0.077

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

42 (87.5%) 21 (43.8%) 25 (51%) 14 (28.6%)
0 (0%)
16 (33.3%)
0 (0%)
27 (55.1%)
6 (12.5%) 11 (22.9%) 24 (49%) 8 (16.3%)
<0.001*
0.096
<0.001*

<0.001*

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

32 (66.7%) 14 (30.4%) 23 (46.9%) 19 (39.6%)
15 (31.2%) 27 (58.7%) 25 (51%) 25 (52.1%)
1 (2.1%) 5 (10.9%)
1 (2%)
4 (8.3%)
0.079
0.712

0.002*

0.312

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post
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30 (62.5%) 3 (6.5%) 10 (20.4%) 2 (4.1%)
14 (29.2%) 29 (63%) 31 (63.3%) 21 (42.9%)
0 (0%)
3 (6.5%)
1 (2%)
12 (24.5%)

3 (6.2%)

8 (17.4%)

1 (2.1%)
3 (6.5%)
<0.001*

1 (2%)

7 (14.3%)

6 (12.2%) 7 (14.3%)
0.071
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

27 (56.2%) 3 (6.4%) 14 (29.2%)
0 (0%)
16 (33.3%) 28 (59.6%) 25 (52.1%) 21 (42.9%)
0 (0%)
3 (6.4%)
1 (2.1%) 12 (24.5%)

1 (2.1%)

8 (17%)

4 (8.3%) 5 (10.6%)
0.048*

1 (2.1%)

8 (16.3%)

7 (14.6%) 8 (16.3%)
0.036*

<0.001*

<0.001*

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
support as they needed
30 (63.8%) 2 (4.3%)
12 (25%)
0 (0%)
They have had some
support but not as much as
they needed
9 (19.1%) 21 (45.7%) 25 (52.1%) 13 (28.3%)
No, they have had little or
no support
1 (2.1%) 12 (26.1%) 3 (6.2%) 18 (39.1%)
They did not want/need
support
6 (12.8%) 9 (19.6%) 6 (12.5%) 12 (26.1%)
There are no family
members or carers to
support
1 (2.1%)
2 (4.3%)
2 (4.2%)
3 (6.5%)
p value Pre-Post
0.001*
0.233
<0.001*

<0.001*

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

23 (47.9%)
0 (0%)
5 (10.2%)
0 (0%)
19 (39.6%) 15 (32.6%) 25 (51%)
4 (8.5%)
5 (10.4%) 22 (47.8%) 15 (30.6%) 34 (72.3%)
0 (0%)
9 (19.6%) 4 (8.2%)
8 (17%)
1 (2.1%)
0 (0%)
0 (0%)
1 (2.1%)
<0.001*
0.011*
<0.001*

<0.001*

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
time
31 (64.6%) 6 (12.5%) 13 (26.5%) 8 (17%)
It happens most of the time 15 (31.2%) 32 (66.7%) 31 (63.3%) 31 (66%)
It happens some of the time 2 (4.2%) 10 (20.8%) 3 (6.1%)
8 (17%)
No
0 (0%)
0 (0%)
2 (4.1%)
0 (0%)
p value Pre-Post

<0.001*

0.774

<0.001*

0.165

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post
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34 (70.8%) 2 (4.2%) 15 (31.2%)
0 (0%)
8 (16.7%) 32 (66.7%) 29 (60.4%) 32 (71.1%)
5 (10.4%) 14 (29.2%) 2 (4.2%) 13 (28.9%)
0 (0%)
0 (0%)
2 (4.2%)
0 (0%)
1 (2.1%)
0 (0%)
0 (0%)
0 (0%)
<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

34 (70.8%) 6 (12.5%) 16 (32.7%) 5 (10.2%)
10 (20.8%) 36 (75%) 28 (57.1%) 40 (81.6%)
3 (6.2%) 6 (12.5%) 2 (4.1%)
4 (8.2%)
1 (2.1%)
0 (0%)
2 (4.1%)
0 (0%)
0 (0%)
0 (0%)
1 (2%)
0 (0%)
<0.001*
0.721
<0.001*

0.036

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

36 (75%) 7 (14.6%) 15 (30.6%) 6 (12.2%)
8 (16.7%) 37 (77.1%) 29 (59.2%) 42 (85.7%)
3 (6.2%)
4 (8.3%)
3 (6.1%)
1 (2%)
1 (2.1%)
0 (0%)
1 (2%)
0 (0%)
0 (0%)
0 (0%)
1 (2%)
0 (0%)
<0.001*
0.404
<0.001*

0.101

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes
No, I co-ordinate my own
care and support
Don’t know/not sure
p value Pre-Post

48 (100%) 48 (100%) 47 (95.9%) 49 (100%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)

0.495

2 (4.1%)
0 (0%)

0 (0%)
0 (0%)

1.000

1.000

0.157

If you have questions, when can you contact the people treating and caring for you?
Please tick ALL the apply
During normal working
hours
During the evening
During the night
Weekends
Don’t know/not sure
p value Pre-Post

43 (89.6%) 48 (100%) 47 (95.9%) 49 (100%)
5 (10.4%)
0 (0%)
2 (4.1%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0.268
0.919

0.025*

0.157

Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

31 (64.6%) 5 (10.9%) 20 (40.8%) 1 (2.1%)
17 (35.4%) 36 (78.3%) 29 (59.2%) 41 (85.4%)
0 (0%)
5 (10.9%)
0 (0%)
6 (12.5%)
0.025*
0.247
<0.001*

<0.001*

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure
p value Pre-Post

V1.0 / 17th January 20177

32 (66.7%) 13 (27.1%) 18 (36.7%) 16 (32.7%)
14 (29.2%) 21 (43.8%) 25 (51%) 18 (36.7%)
2 (4.2%)

9 (18.8%)

0 (0%)
0 (0%)
0 (0%)
5 (10.4%)
0.018*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Do health and social care services help you live the life you want as far as possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

33 (68.8%)
0 (0%)
17 (35.4%) 2 (4.1%)
15 (31.2%) 47 (100%) 30 (62.5%) 47 (95.9%)
0 (0%)
0 (0%)
1 (2.1%)
0 (0%)
0.002*
0.495
<0.001*

0.001*

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

17
17
11
2
1

(35.4%) 5 (11.6%) 12 (24.5%) 11 (26.2%)
(35.4%) 20 (46.5%) 17 (34.7%) 17 (40.5%)
(22.9%) 9 (20.9%) 17 (34.7%) 8 (19%)
(4.2%) 9 (20.9%) 3 (6.1%) 6 (14.3%)
(2.1%)
0 (0%)
0 (0%)
0 (0%)
0.512
0.370

0.041*

0.120

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once
Sometimes
Quite frequently
Yes
p value Pre-Post

46 (95.8%) 44 (91.7%) 41 (83.7%) 47 (95.9%)
2 (4.2%)
4 (8.3%) 7 (14.3%) 2 (4.1%)
0 (0%)
0 (0%)
1 (2%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)
0.124
0.436

0.157

0.102

Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

5.3.2 Interpretation and discussion of findings
The table above shows the results of the PIRU questionnaire directed at the assessment
perspectives of the user of the CW programme. Generally, an improvement refers to both
intervention and control group. The surveyed patients tend to believe that their needs
are better assessed at the end of the observation; they feel that they and their families
are much more involved in the process of care and decision-making process. Their
knowledge about the process of care also grew within study period. It meant that their
expectations also became higher. In addition, they consider that the level of support
they received from health and social institutions has improved; they are better informed
about their care plan. However, none of these differences were significantly different for
either group when the control variables were taken into account.

5.4 Process evaluation
5.4.1 Summary of care recipient experiences
Patients and carers have noticed differences in their own attitude since they started their
participation in CareWell, as they now have better information, making them more
responsible and feeling more secure. Regarding relationships with the health
professionals, although some did not perceive any significant change, others said that
they noticed more attention, so they do not feel anonymous anymore.
Some of the participants stated that they had no clear expectations regarding the results
that could be obtained from participation in this programme, in some cases because of
the novelty of this kind of treatment, and because they did not know what the
programme could do. Of those who specified their expectations, they were related to
improving their own health and getting faster services. Patients and carers are satisfied
with the experience, mainly because they feel now a greater sense of security. In fact,
they consider that this programme should be extended to everyone in similar situations,
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as it helps to manage health, and to have immediate assistance whenever there is a
problem, without having to wait.
Regarding the employment of ICT resources for the management of their health, the
main benefits are the possibility of regularly measurements their vital signs, quicker
access to all the information regarding their health, and the increased sense of security
and discipline in the control of their health status. The main difficulties were technical:
poor quality internet or phone access, so the measurements sometimes did not reach the
platform, or took too long to reach it; poor functioning of other tools (i.e. the pulseoximeter); and the training that is needed to get used to manage these resources.
What do the analyses show?
This project has generated some attitude changes in patients and carers, as they are
now more involved in the management of their health, and more aware. This change has
been generated in part due to the closer relationship that has been generated with their
health professionals. At the same time, their clinicians and nurses have developed a
better coordination and communication with them and the rest of the health
professionals, and have been able to individualise the patients’ treatments.
Also, although they evaluate positively the ICT resources that have been employed, there
is a need to get a better technical quality of such tools, with a greater effort on training
patients and carers in getting started and using them.
What implications does this have for your Care recipients?
The main implication is that patients are now more at the centre of the health system.
and have attracted the attention of professionals and managers.
Patients are more aware and empowered, feel more secure, and with a greater
understanding of their health signs and symptoms.
These changes have covered their expectations, as they perceived an improvement of
their health and had the impression of receiving faster services.
Discuss any limitations in methods for data collection
The qualitative techniques have the limitation of obtaining more subjective information
than other techniques. But they permit a deeper understanding of the participants.
Despite this limitation, the number of participants in all the sites gives us the confidence
that the results are in line with the main objectives of the qualitative evaluation.
These interviews have been performed by people different to those in charge of the
analysis, which could cause a certain loss of information that is obtained by participating
in both phases. But the expertise of the team in this methodology helps to reduce the
influence of this limitation.
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6. Domain 6: Organisational aspects
6.1

Process and structure

6.1.1 Service integration aspects
The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 7: Overview of facilitators and barriers experienced 3 months after
implementing ICT in relation to integrated care
3 months after implementation
Facilitators

Barriers

Technical
Three platforms were implemented to
support patients to stay at home:
 monitoring platform;
 information / education platform;
 integration platform.
Telemedicine equipment works well
(glucometer,
peak
flow
meter.
hypertension
meter,
pulse-oximeter
weight scales).

Mobile devices are connected with
smartphones vie Bluetooth. This pairing
is unstable in the case of low quality
smartphones.

Technical support is carried out by
external company and hospital ICT
technicians respectively.
Organisational
Support from the political leadership of
Marshal's Office for the pilot at Geriatric
Centre at A. Falkiewicz specialist
hospital.

So far, National Health Fund does not
finance telecare and social care.

Hospital
professionals
(nurses,
physicians, and social worker) working
together in project team are well
trained,
and
cooperate
effectively
through the platform.

Permanent personnel in administration /
finance departments are not supporting
the implementation of the pilot.

Administrative
Small and effective project team is
engaged in the Project.

Tender
procedures
were
time
consuming to finalise documents for
contractual agreement with contractors.

Effective exploitation.

Long time periods for
implementation and testing.

platforms'

Economic
Self governmental financing.

Financing procedures between Marshal
Office
and
its
third
party
implementation site takes too much
time.
Changing exchange rates affect the
spending plan.
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6.1.2

Interviews on organisational aspects

Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
The most relevant findings on organisational aspects are described below.
One of the main benefits of this new care model is that having daily measurements can
help individualise patients’ treatment, with a better approach to their needs. This way,
the professionals can adapt the treatment options, employing in each case what is better
for each patient and each situation. Also, they can respond faster to any deviation or
change in patients’ conditions, which enables a better care and more security for patients
and their families.
Regarding the coordination of the healthcare of these patients, this is discussed in more
detail below in section 6.2 on the professionals’ perspective; there has been a good
cooperation between nurses and primary care doctors, dividing the duties according to
the competences of each, and sharing all the information regarding patients’ health. Also,
there has been a good communication and flow of information with specialists.
The deployment of this care model to the whole organisation would have to solve the
barriers that have been identified in this site: one of them is related to the unreliability of
the equipment; when a patient cannot properly perform the measurements, whatever
the reason, the system generates an alarm, but sometimes such alarms are unnecessary
because they are not really related to a change in the patients’ health status, but to a
technical difficulty with the equipment. Another barrier regards the problems that
clinicians and nurses have found with the equipment that have generated a big stress,
which could negatively influence the well-being of patients.
In the other hand, there is a need for more financial resources, not only human
resources, but also the tools, equipment and internet and phone access that are needed
to offer proper assistance and get patients and carers more actively participating. But,
although this model of care is important and will be more generalised in the future, we
cannot forget the importance of maintaining personal contact with patients and their
families (via consultations, education,…), which is considered key to get them motivated
and adhering to the professionals’ indications.
The ICT resources employed in this project have facilitated the work with the patient, as
professionals have had quicker access to the information they need, and they have
communicated and coordinated better with patients and their families, and also with
other professionals. Also, they have had access to this or other similar studies, which
could help to evaluate the effectiveness of their work. One barrier regarding these ICT
resources regards the security / protection of data, as unauthorised persons could reach
them, and also because the consent of the patient is mandatory to be able to access
his/her information. All these issues are added to the investment that is needed to
maintain this kind of platform.

6.2

Professionals' perspectives

6.2.1 Analysis and summary of interviews
6.2.1.1

Round 1

The integrated care plan in Lower Silesia is based on three platforms: monitoring;
integration; and education/communication, including mobile communication / information
application. All these services should empower patients to stay independently at home.
At the enrolment stage, fully monitoring and integration platforms were implemented.
This is why that there is initial knowledge on the care plan based on these two platforms.
So far the responsibility and tasks have not changed. It results in a care model which
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was implemented with the current knowledge of professionals. They need to master
current functionalities. They were expecting more functionalities based on ICT.
The major change is based on creating a call centre (Contact Centre). The CC worker is
responsible for communication / information issues. Implementation of mobile devices
for live parameter measurements and transfer to the integrated platform needs more
time to be appreciated.
Professionals at A. Falkiewicz specialist hospital have basic knowledge on using ICT. They
are familiar with how to use smart phones and internet services such as e-mail and
searching for information.
From a long time, ICT has played an important role in protecting health and contributing
to widespread access to electronic medical records; this information site is not the only
one. ICT also provides access to clinical guidelines, recognised as the standard of care,
and other clinical data such as scientific articles. There is a big difference between web
pages and platforms. The platform supports healthcare through its functions and
information made available selectively for patient and professionals.
A duty of the Contact Centre is to coordinate all activities within the integrated platforms.
The mobile application empowers patients with data on disease information /
communication and social services. Exchange of information by e-mail and the
communication service of the mobile application supports professionals. With quick
access to information, it connects them with patients and other professionals.
Social services support is the biggest challenge in Lower Silesia. So far, there was no
such implementations to empower patients with social services. Using the mobile
application, a patient can order some services such as cleaning, shopping to ordering
some food, and many others.

6.2.1.2

Round 2

The clinicians and nurses that were interviewed consider that one of the main impacts of
this intervention is that patients and carers have gained in awareness; they have learned
not only the mechanisms of their diseases, but also the main signs they have to consider,
and the management of their medications. They look now more interested and involved
in their healthcare.
These professionals have now closer relationships and greater commitment with patients
and their families, which help to build a sense of trust and confidence. Patients have the
feeling of "being under care", and become more open-minded. But beyond these changes
in the relationship between professionals and patients, clinicians and nurses have
observed a change in the attitude of patients toward their health; they are now more
aware of their disease, they have a better discipline in controlling their parameters, with
a closer insight into whatever can change that helps them react more quickly.
Additionally, all of them agreed in evaluating positively the coordination between
professionals. Nurses cooperate with primary care doctors, dividing the duties according
to the competences of each, and sharing all the information regarding patients’ health.
There is a good communication and flow of information with the specialists, mainly by
phone or letter/email. This level of communication help patients have access to
specialists or other care levels they may need.
All in all, this project has satisfied the expectations of these professionals, related to
getting more efficient software and data, and getting patients and carers more involved
in the healthcare process. They are glad with the cooperation that the programme has
created between them. The only negative aspect is related to the time needed to answer
the alarms that sometimes appear in the platform; but this inconvenience could be
solved by some changes in the way the platforms manages such alarms.
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7. Domain 7: Social, ethical and legal
aspects
7.1

Ethical issues
Table 8: Ethical issues

Issue

How
issue
addressed

Care
recipient
autonomy

Access
equity

Dates

Evidence

Consent to treatment

Month 3

A care recipient information
pack was created, nurses were
trained to deliver oral guidance
with the written information,
and care recipients’ consent was
recorded in writing. A two week
cooling-off
period
was
introduced
to
allow
care
recipients to withdraw after
considering
the
written
guidance provided by nurses.

Gender equity

Enrolment

Normative
Codes

The Code of Medical
Ethics

Duration of
the project

Assessment
of risk and
benefit

The risk covered areas
such as:

and

was

Technical reports and logs

1. Patients had technical
difficulties in absorbing
operating
measurements.

Month 1-6
of
exploitation

2. Fundamental problems
of technical integration
of hardware platforms
with applications

Month 1-7
of
exploitation

3. Human errors in the
measurements.
Benefits:
 Systematic
measurements make
a feeling of safety
through direct contact
to Call Centre
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7.2

Legal issues
Table 9: Legal issues

Issue

How issue was addressed

Dates

Evidence

Clinician
accreditation

Doctors and nurses were
acquainted
with
the
procedures of care approved
by the ethics committees of
the Lower Silesian Chamber
of Physicians.

September
2015

Signing
agreements
with
doctors and nurses which
contains the terms of service.

Device
certification

Standard
(CE
certified)
mobile
devices
for
measurements.

April 2015

Certificates
provider.

Information
Governance

The use of standard HL7
CDA
and
EISA
was
requested.

AprilSeptember
2015

A condition of the tender and
acceptance
of
products
platform CareWell at the
stage of acceptance.

Professional
liability

The medical staff had a valid
licence to practice, and
technical
staff
had
appropriate qualifications

September
2015

Staffing
employment
provisions in medical facilities.

7.3

delivered

by

Social issues
Table 10: Social issues

Issue

Key findings

Evidence

Changes in care
recipient’s roles

CareWell
project
dissemination
started
knowledge
on
the
possibilities.

Project idea became quite
popular.

Care recipient’s
relatives and
others

Informal carers technical support in
case of problems.
Modelled processes attributed to the
role of staff did not change the
original project tools.

Informal carers used to read
the disease information on
mobile app.

Societal, political
and context
changes

The project realised the need to
change the model of healthcare for
the authorities and seek the means to
support the project with more
patients.

Organised conferences and
seminars / workshops.

Changes in
responsibilities

Medical staff were involved in the
basis of extra work.

Agreements
provision
of
services.

Gender issues equity

Not found.

Not found.
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8. Transferability and sustainability
8.1

Sustainability

Assessment question

Practical consequences

How can the CareWell
service be sustainable in
long-term?

There is a lack of such platforms in Lower Silesia. CareWell
has started deployment of integrated care
Considered as a good practice; strong commitment of
Marshal Office
Alignment with the strategic documents of LSV Marshal
Office

8.2

Transferability

Assessment question

Practical consequences

How can the CareWell
service be transferred to
other organisations?

Roll out of such pathways for frail patients is a priority for
LSV.
Increase the number of organisations that can adopt
CareWell Services, up to 600.
Evaluation results of prototype will help to define the scaleup roadmap
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9. Overall discussion
1. In Lower Silesia, 100 patients were enrolled into the Project, 50 in each group
(intervention group and control group). A very low loss factor was observed which
was slightly greater in the intervention group.
2. The intervention and control groups were compared with each other. There were
no significant differences in gender, age and severity of the disease or
comorbidities. This allowed the comparison of the results between groups, with a
lower risk of selection bias.
3. The number of deaths observed during the testing phase was high and equal in
both groups. It supports the hypothesis that the intervention is safe.
4. There were no clinical changes. There was no reduction of BMI, heart rate, blood
pressure, oxygen saturation and blood glucose levels. In the both groups, some
changes were observed, which consisted of increasing their value, but this
difference was not big enough to see significant differences between the control
and intervention group.
5. There was no difference in changes in the Barthel index and IADL, which are
similar in both groups, and cannot be attributed only to the intervention group.
6. The only health status changes were among Geriatric Depression Scale, indicated
by a decrease in the value for the intervention group, which improved patients
mood.
7. Finally, the participants in both groups cut the time which they need for a better
assessment of their and their families roles in improving results.
8. Healthcare data is providing information on the services across the entire
CareWell platform so that the basic quality lessons learned can be applied. The
data was collected for 50 patients (100 in total) in each group.
9. It is necessary to check the accuracy of the measurements which are carried out
under stationary conditions at the primary care doctor's office. The accuracy of
mobile devices can make error in measurement possible.
10. Create greater patient involvement in their analysis of the results and trends to
increase interest in their own health.
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1. Introduction
1.1 Purpose of document
This document reports the detailed outcomes and final evaluation for the Veneto site.

1.2 Glossary
CR

Care Recipient

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

LHA

Local Health Authority

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider

TIS

Territorial Information System
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2. Methodology
2.1 Quantitative study
2.1.1 Baseline analysis
Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.


Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.



Numerical variables non-normal distributed should be presented with a median
and interquartile range, me (Q1,Q3). Differences between groups will be
performed by nonparametric Wilcoxon test.



Categorical variables should be presented with frequencies and percentages, n
(%). Differences between groups will be performed by 2 test.

2.1.2 Pre-Post analysis
In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3 Effect of CareWell intervention
The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:


The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and the
2 test for categorical variables.



The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will
be adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2 Qualitative analysis
The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
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always to delve more deeply into the topic that is studied, and to understand the answers
provided.
The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:


Care recipients / patients: two.



Carers: two.



Professionals: two clinicians, two nurses and one manager.

Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3. Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1 Description of the health situation of the care
recipient (Overall / general description)
Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010
(22.6% in the LHA of Feltre), and expected to reach 22% by 2030. More than half of all
older people have at least three chronic conditions, and a significant proportion have five
or more1. A recent US study indicates that more than 95% of Medicare patients with a
chronic disease such as congestive heart failure, depression, or diabetes have at least
one other chronic condition, and the majority (80%, 71%, and 56%, respectively) have
four or more chronic conditions2.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses, the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1 Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 3 acknowledges that acute episodes of
exacerbation in patients with COPD constitute a major deleterious factor, negatively
1

2

3

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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
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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 the disease burden in the health system. Consequently, early
detection 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.

3.1.2 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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 20114. 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 Engl J of Med5.

3.1.3 Diabetes Mellitus (type 1 and type 2)
Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes 6.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).

4

5

6

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
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The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 7 , 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 World Health Organisation 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 consumption (OGTT)7.

In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%8.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:


Cardiovascular diseases, for example hypertriglyceridemia and hypertension.



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



Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.



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



Ulceration that leads to foot amputation.

In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.
7

8

“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
Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
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3.1.4 Burden of the disease
In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 9.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 10.

3.1.5 Cardiovascular diseases (CVDs)
Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6 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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in low- and
middle-income countries.

9
10

11

12

International Diabetes Federation Data - 2010
http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic
%20og%20konsekvenserne%20for%20Danmark.pdf
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)
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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Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

3.2 Current management of the health and social
situation (usual care)
The current model focused on assistance of elderly people has three different ways to
access services at home. The patient can need a simple ward assistant (= home care
worker) or social care intervention, an intervention from the home nursing service, or a
more complex home integrated care service. The three services have a different access
pathway.
Access to Social Service and Ward Assistance is activated by a request made by the
patients, caregivers or the GP, and it follows the pathway represented below.

Figure 1: Veneto: Social Service and Ward Assistance activated pathway

The Home Nursing Service can be accessed in two different ways, depending on the care
setting in which the need arises.
If the need of home nursing care arises in the context of a hospitalisation, the service is
activated as follow:

Figure 2: Veneto: Home Nursing Service pathway following hospitalisation

If the need arises for a patient that is at home, the activation of the service proceeds as
follows:
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Figure 3: Veneto: Home Nursing Service pathway for patient at home

In the more complex cases where the request is for multidisciplinary intervention at
home, the different services involved in the process of care are engaged in an integrated
approach called the Multidimensional Assessment Unit, where the multidisciplinary team
evaluate the case and decide which services have to be activated to respond to the needs
of the patient. In the Multidimensional Assessment Unit, which operates in both primary
and hospital care, the team consists of the GP, Director of Primary Care, Home Nursing
Service, Social Service, and all the relevant services for each case.

Figure 4: Veneto: Complex home integrated care service

3.3 Revised management of the health problem (new
care)
3.3.1 Stable Patients – out of hospital care
The service model underpinning the multi-disciplinary care pathways already
implemented in Veneto were further enhanced in the following ways through CareWell:


An online patient’s ‘dashboard’ was created; it brings together the relevant
information from health and social care records, home-care service records, and
hospital records. This ‘dashboard’ is accessible to all care practitioners involved in
a patient’s care through a role-based access model.



The care pathway data collection that informs the multi-dimensional assessment
was enhanced through the patient dashboard.



The home-care nurses provide a monitoring service to patients; the information is
shared with relevant healthcare practitioners via the Territorial ICT system.



The home-care nurses provide a telemonitoring service, responding to patients
entering their physiological measurements.
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The home-care nurses’ monitoring systems include educational material and
interventions to assist the patient to self-care and self-manage.



In addition to the educational material available in the monitoring system, webbased material is available through the ULSS 2 authority website.



Patients are able to access the interactive portal within the ULSS 2 website,
where they are able to search for some information in their health reports,
download results of tests and investigations, and book appointments.



The Territorial ICT system facilitates the sharing of information, care plans,
patient monitoring measurements and self-management materials with all those
in the care team.

3.3.2 Unstable Patients – out of hospital care
All the above functionality and enhancement to the service model are available for the
unstable patient. It should be possible to respond more appropriately to any deterioration
in the patient’s condition, as there is much greater near-time information available to the
relevant care practitioners. In addition, the Territorial ICT system allows GPs to ask for
and to receive teleconsultations on patients with the specialist if necessary.

3.3.3 Inpatient - hospital care
Hospital healthcare professionals have access to the patient dashboard; this improves the
information supporting decision-making in assessing and drawing up the care plan for the
patient.

3.3.4 Inpatient – hospital discharge preparation
The availability of the home-care nurses monitoring facilitates the hospital discharge of a
patient. In addition, the continuity of care across the different care sectors is improved
through the implementation of the patient dashboard, together with improved
consistency in education material to support the patient to self-care and self-manage.

3.4 Requirements for Integrated Care Model
implementation
In the case of Veneto Region’s Local Health and Social Authority nr.2 of Feltre, the most
significant part of the change has related to the technological infrastructure: these
changes have therefore led to modifications to the organisational model underlying the
delivery of integrated care.
The professionals now have new and better channels of communication (other than
paper, fax or phone) to share information about a patient before, during and after
delivering their services:


New channel of communication improves and enhances the team work of the GP,
nurses and other professionals involved in a single case.



The specialist devotes part of his/her time to new ways of consulting with GPs
and assessing the patients.



GPs are able to monitor their patients, especially those not in a stable condition,
at home, in cooperation with the Home Care nurse.



Nurses have new tools and ways to assist the patient at home, and play a
fundamental role in the coordination and exchange of information. This also
strengthens the relations between nurse and GP, and vice versa.
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To do this, it is absolutely important to give proper training to all the professionals.
The training is carried out starting with meetings dedicated to single professional
categories, in order to show and acquaint them with the new system. After this first
stage, a second wave of meetings for multidisciplinary teams is carried out.

3.5 Technical characteristics of the service
The most important challenge for Veneto pilot during CareWell is the evolution and
integration the EHR in primary and secondary care. This integration is possible due to
extending the use and integration of Territorial Information System to secondary care
and to GPs.
This challenge is not only the number of users; this challenge represents others problems
to resolve such as:


To implement new roles of users.



To implement the functionalities foreseen within CareWell.



To share information among services and levels of care.



To develop new interoperability connections.



Major risk of data duplication and incremental cost of support and management.

The Territorial ICT System has been upgraded and enhanced with new tools and
modules. This has mainly involved:


Development of the patient dashboard that collects and aggregates the
information about the patients relevant for integrated care delivery. The
dashboard, called “Fascicolo Territoriale”, contains data such as services,
assessments, diagnoses, evaluations, and other relevant information, including
information gathered by the hospital ICT system.



The creation of an assessment module in which has been inserted the complete
electronic workflow for all the professionals involved in the multidisciplinary
assessment of the patient (GP, Director of Primary Care District, home care
nurse, social worker, and specialist, if required).



The enhancement of the Home Care module with the development of new
features such as telemonitoring for nurses and GPs, and teleconsultation between
GPs and specialists.

The patient empowerment and home-support services pathway includes the following IT
architecture developments:


Develop interactive functionalities such as search for some information in their
health reports, download results of tests and investigations, and book
appointments.



Develop educational materials to be shared on the web site.

The activation / deployment of the services foreseen in CareWell have led to changes to
the architecture of the Territorial ICT System.

3.6 Requirements for use of the ICT solution
In order to deploy the services described and forecast in CareWell, the ICT infrastructure
had to be updated and upgraded.
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The Territorial ICT System has been upgraded and enhanced with new tools and
modules. The system is web-based, and therefore does not require any special premises
or installation, neither for GPs nor for the other professionals involved.
It has been necessary to integrate the Territorial ICT System with the hospital ICT
system, and acquire the devices used by nurses to measure and monitor clinical
parameters. The devices are:


Sphygmomanometers;



Pulsoximeters;



Glucometers;



Coagulometers;
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4. Domain 2 and 3: Safety & clinical and
care effectiveness
4.1 Aim and Objectives
Safety is assessed considering the incidence of mortality during the follow-up period, as
well as other issues related to the incorporation of new technologies and a new patientprofessional framework.
On the other hand, service effectiveness is explored quantitatively in order to describe
the pattern of services that have been used by the participants.

4.2 Methods: Setting
Within the CareWell project, three main services were developed: the patient’s
dashboard, the inter-consultation via Territorial Informative System, and the monitoring
of vital signs at patients’ home. On the patient’s empowerment side, the home care
nurse service improved its activity of training and education of the patients. Educational
materials have been uploaded on the Azienda U.L.L.S n.2 website.
The home care nurse service was fully involved in the service provision, with doctors
belonging to the internal medicine departments, GPs, and professionals of the social care
service.
The services were carried out mainly at patients’ homes in the whole territory of the
Azienda U.L.L.S. n.2, starting from December 2015 to October 2016. The patient
dashboard and the tele-consultation were available at professionals’ practice.

4.3 Methods: Participants
Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: Chronic obstructive pulmonary disease (COPD), diabetes mellitus
(both insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
3. Fulfilling local criteria of frailty: patients with high risk of hospitalisation, complex
health or social needs, and followed by the Home Care nurses at home.
4. Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.
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4.4 Methods: Data collection sources/measurement
Variable
Enrolment

Data source
Personal interview
EHR

Manual
Automatic

GDS

Personal interview

Manual

PIRU

Personal interview
Personal interview

Manual

Personal interview
EHR
Secondary sources
Personal interview

Manual
Automatic

Personal interview
Secondary sources

Manual

Barthel
Resources Use

ECCIS

Economics

Collection procedure

Manual

Manual

4.5 Results: Participants
167 patients who might meet the inclusion criteria set out above were identified by GPs.
From this pool of patients, one patient declined to participate, five patients did not
participate in the project.
In the end, 161 patients were included in the study, 81 in the intervention group and 80
in the control group. 81 patients allocated in the intervention group received integrated
care services, whereas 80 patients were provided with usual care. 68 patients in the
intervention group and 69 patients in the control group finished the follow-up (for at least
nine months). In the intervention group, ten patients deceased and three dropped out,
whereas in the control group nine patients deceased and two dropped out.

4.5.1 End users
Since 2013, Regione Veneto has been deploying in the Local Health and Social Authorities
the John Hopkins University ACG system for the stratification of the population. This tool
assesses the health status and risk of the population and individuals using sociodemographic data, clinical diagnoses, drugs prescription and consumption, information
on hospitalisation, emergency room admissions, outpatient visits, and other services
delivered; in addition, it takes into account the consumption of resources.
The ACG analysis is carried out on an annual basis; it allows stratification of the
population and identification of patients with high risk; it is used by the Local Health and
Social Authorities to plan actions and interventions on specific target sub-populations
according to different conditions and needs.
For the CareWell project, the stratification of the population at 31 st December 2014 has
been used in the Local Health and Social Authority nr. 2 of Feltre to identify eligible
patients according to the inclusion criteria defined in WP7 (n=3.893). From this subpopulation, a cohort of frail patients who have already received at least one home care
intervention during 2014 has been identified (n=726). The lists of patients were handed
to GPs for recruitment in order to reach the planned sample in the intervention group
(n=80) and control group (n=80). Data for 3.000 patients will be included in the
predictive modelling exercise.
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4.5.2 Enrolment flow charts
Flow-chart filled out:

January 2016

The recruitment carried out:

From September 2015 (still ongoing)

Enrolmen
t

Assessed for eligibility
(167)
Excluded (1)
 Not meeting inclusion criteria
(0)
 Declined to participate (1)
 Other reasons (0)
Included
(166/160)

Allocation
Integrated Care Model (86/80)
 Received allocated CW
intervention (81)


Usual Care Model (80/80)
 Received allocated usual care
(80)
 Did not receive allocated usual
care (0)

Did not receive CW intervention (5)
Felt overwhelmed (1), Refused to
participate in studies (1), Other (3)

Analysis at baseline
Analysed usual service (baseline)
(80)

Analysed CW programme (baseline)
(81)


Excluded from analysis (0)



Excluded from analysis (0)

End of follow up
Finished follow up (68)
 Deceased (10)
 Dropped out (3)

Finished follow up (69)
 Deceased (9)
 Dropped out (1)

Figure 5: Enrolment Flow chart describing the flow of care recipients
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4.6 Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)
Measurement

Total

Sample size (n)

161

Age

Male

Control

81

80

84.21 (7.62)

83.51 (6.85)

102 (63.4%)

52 (64.2%)

50 (62.5%)

59 (36.6%)

29 (35.8%)

30 (37.5%)

83.86 (7.23)

Gender
Female

Missing Intervention
0
0

Marital status

1

0.767

10 (6.2%)

4 (4.9%)

6 (7.6%)

Currently married

64 (40%)

32 (39.5%)

32 (40.5%)

Separated

0 (0%)

0 (0%)

0 (0%)

Divorced

0 (0%)

0 (0%)

0 (0%)

Widowed

86 (53.8%)

45 (55.6%)

41 (51.9%)

0 (0%)

0 (0%)

0 (0%)

Education
Less than primary school

2

0.708

28 (17.6%)

16 (20%)

12 (15.2%)

107 (67.3%)

54 (67.5%)

53 (67.1%)

20 (12.6%)

8 (10%)

12 (15.2%)

4 (2.5%)

2 (2.5%)

2 (2.5%)

College/University

0 (0%)

0 (0%)

0 (0%)

Post graduate degree

0 (0%)

0 (0%)

0 (0%)

108 (67.1%)

56 (69.1%)

52 (65%)

15 (9.3%)

3 (3.7%)

12 (15%)

1 (0.6%)

0 (0%)

1 (1.2%)

Primary school
Secondary school
High school

Longest held occupation
Manual
Non manual
Unemployed (but able to work)
Unemployed (unable to work)
Homemaker

0.542
0.952

Never married

Cohabitating

p-value

0

0.029*

0 (0%)

0 (0%)

0 (0%)

37 (23%)

22 (27.2%)

15 (18.8%)

70 (90.9%)
7 (9.1%)

66 (90.4%)
7 (9.6%)

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more
Housing tenure
Owners
Renters
People older than 18 living in
household, median (IQR)
Mobile use (Yes)
PC use (Yes)
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136 (90.7%)
14 (9.3%)

1.000

1 (0,1)

0

1 (1,1)

1 (0,1.2)

0.977

58 (36.2%)

1

25 (30.9%)

33 (41.8%)

0.204

4 (2.5%)

0

2 (2.5%)

2 (2.5%)

1.000
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Measurement

Total

Alcohol

Missing Intervention

Control

2

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week

0.707

97 (61%)

49 (61.2%)

48 (60.8%)

23 (14.5%)

11 (13.8%)

12 (15.2%)

32 (20.1%)

18 (22.5%)

14 (17.7%)

5 (3.1%)

2 (2.5%)

3 (3.8%)

0 (0%)

0 (0%)

0 (0%)

0 (0%)

2 (2.5%)

2 (1.3%)

Tobacco use

1

Never
Former
Current smoker
e-cigarette
Other

96 (60%)
58 (36.2%)
6 (3.8%)
0 (0%)
0 (0%)

Body Mass Index (BMI)

27.47 (6.36)

Heart rate (bpm)

p-value

0.811
47 (58.8%)
29 (36.2%)
4 (5%)
0 (0%)
0 (0%)

49 (61.2%)
29 (36.2%)
2 (2.5%)
0 (0%)
0 (0%)

0

27.76 (5.88)

27.18 (6.83)

0.567

75.03 (10.6)

11

74.39 (9.93)

75.68 (11.29)

0.462

128.76
(13.18)

7

129.91 (12.51)

127.58
(13.82)

0.275

75.64 (8.56)

7

76.28 (8.93)

74.99 (8.17)

0.349

Oxygen saturation (%)

95.44 (2.76)

19

94.71 (3.13)

96.15 (2.15)

0.002*

Blood glucose (mg/dl)

116.59
(34.92)

29

118.4 (38.36)

114.72
(31.17)

0.546

HbA1c (%)

6.94 (0.98)

66

6.89 (1.04)

6.99 (0.94)

0.615

Creatinine (mg/dl)

1.14 (0.63)

34

1.17 (0.59)

1.12 (0.68)

0.709

NYHA Functional classification,
median (IQR)

2 (2,3)

10

2 (2,3)

2 (2,3)

0.973

NIHSS Stroke Scale,
median (IQR)

1 (1,1)

1

1 (1,1)

1 (1,1)

0.340

67 (41.6%)
43 (26.7%)
53 (32.9%)

0
0
0

28 (34.6%)
24 (29.6%)
29 (35.8%)

39 (48.8%)
19 (23.8%)
24 (30%)

0.096
0.506
0.538

Secondary disease CHF
Secondary disease COPD
Secondary disease Diabetes

55 (34.2%)
39 (24.2%)
28 (17.4%)

0
0
0

31 (38.3%)
18 (22.2%)
16 (19.8%)

24 (30%)
21 (26.2%)
12 (15%)

0.347
0.680
0.557

Charlson Comorbidity Index

8.91 (2.25)

0

9.05 (2.33)

8.78 (2.18)

0.441

21 (13.2%)
123 (76.4%)
75 (46.9%)
46 (28.8%)
7 (4.3%)
93 (57.8%)
21 (13.1%)
14 (8.7%)
27 (16.9%)

2
0
1
1
0
0
1
0
1

12 (15%)
61 (75.3%)
37 (45.7%)
24 (30%)
4 (4.9%)
47 (58%)
9 (11.2%)
7 (8.6%)
13 (16.2%)

9 (11.4%)
62 (77.5%)
38 (48.1%)
22 (27.5%)
3 (3.8%)
46 (57.5%)
12 (15%)
7 (8.8%)
14 (17.5%)

0.662
0.887
0.882
0.861
1.000
1.000
0.640
1.000
1.000

44 (27.8%)

3

22 (27.5%)

22 (28.2%)

1.000

Systolic
(mmHg)

blood

pressure

Diastolic
(mmHg)

blood

pressure

Primary disease
Primary disease CHF
Primary disease COPD
Primary disease Diabetes
Secondary disease

Comorbidity ICD-10 codes
Myocardial infarct
Congestive heart failure
Peripheral vascular disease
Cerebrovascular disease
Dementia
Chronic pulmonary disease
Rheumatic disease
Peptic ulcer disease
Mild liver disease
Diabetes without chronic
complication
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Measurement
Diabetes with chronic complication
Hemiplegia or paraplegia
Renal disease
Any malignancy
Moderate or severe liver disease
Metastatic solid tumour

Total
42 (26.2%)
15 (9.4%)
47 (29.7%)
24 (15.1%)
10 (6.2%)
0 (0%)

Missing Intervention
1
1
3
2
1
1

24 (29.6%)
10 (12.3%)
27 (34.2%)
9 (11.1%)
4 (4.9%)
0 (0%)

Control

p-value

18 (22.8%)
5 (6.3%)
20 (25.3%)
15 (19.2%)
6 (7.6%)
0 (0%)

0.421
0.301
0.296
0.227
0.532
1.000

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.
* Statistically significant p-value (p<0.05)

As set out in Table 1, the baseline characteristics of the two groups are very similar; the
only two statistically significant differences concern the “longest held occupation” and
“oxygen saturation”.
In relation to socio-demographic data, the intervention group is composed of 81 patients,
29 males and 52 females, with an average age of 84.21, while the comparator group is
composed by 80 patients, 30 males and 50 females, with an average age of 83.51.
The majority of patients are widowed (53,8%), but they lived in household with one
person older than 18.
Both intervention and comparator group are characterised by low educational attainment
(primary school (67,3%) and less than primary school (17,6%)); the majority of them
declared that their longest held occupation is manual. Nevertheless, 27,2% of patients of
the intervention group and 18,8% of the comparator group have homemaker as the
longest held occupation. Almost of all patients (90,7%) are owners of their house.
Only four patients are able to use a personal computer, while 41,8% of the comparator
group and 30,9% of the intervention group are able to use a mobile telephone.
Alcohol intake and the use of tobacco are very low in both groups; 61% of patients do
not drink alcohol, and 60% never used tobacco. With regard to the clinical variables, the
two groups can be considered homogeneous except for oxygen saturation (p=0.002). In
this case, the intervention group presents a mean value of 94,71%, while the comparator
group presents 96,15%. In the intervention group, the majority of patients (35,8%) have
diabetes as primary disease, while in the comparator group cardiac heart failure (CHF) is
the most widespread primary disease (48,8%). With regard to secondary diseases, the
majority of patients (34,2%) are affected by cardiac heart failure.
As shown in the following figure, among the comorbidities are congestive heart failure
(75,3% in the intervention group and 77,5% in the comparator group), chronic
pulmonary disease (58% in the intervention group and 57,5% in the comparator group)
and peripheral vascular disease (45,7% in the intervention group and 48,1% in the
comparator group).
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4.7 Main results and discussion
4.7.1 Clinical parameters
Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Sample size (n)

68

69

Unadjusted

Adjusted

Median of follow-up period is 9 month

Health status Scales
Barthel index, median (IQR)
Basal
Final
Change
p value

67.65 (26.9)
67.27 (25.73)
-1.17 (-5.24,2.9)
0.567

70.51 (22.61)
69.85 (23.48)
-0.81 (-4.21,2.59) -0.36 (-5.62,4.89) -2.32 (-8.48,3.84)
0.637
0.891
0.389

GDS - Geriatric Depression Scale (Short Form)
Basal
Final
Change
p value

6.25 (3.62)
6.39 (3.58)
0.17 (-0.6,0.94)
0.657

5.52 (3.54)
6.37 (3.32)
0.96 (0.17,1.74)
0.018*

-0.78 (-1.88,0.31) -0.96 (-2.16,0.23)
0.158
0.139

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated. The adjusted effect is calculated adjusting by follow-up period, age, sex
and Charlson Comorbidity Index.
* Statistically significant p-value (p<0.05)

The Health status scales are evaluated using the Barthel and GDS questionnaire collected
in the initial and final phase of the project.
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4.7.2 Clinical parameters
Table 2 shows that in the final phase of the project, patients of both groups reached
lower values of the Barthel Index and higher values of the GDS questionnaire.
In this context, the only significant value (p=0,018) is reported for the GDS of the
control group: in the initial phase, the patients reached an average score of 5,52, while
in final phase it was 6,37. This means that in the control group the patients present a
significant higher status of depression at the end of the project.

4.7.3 Considering the last column of Clinical parameters
Table 2, it is possible to observe that the services introduced with CareWell produced a
reduction of both the Barthel Index and GDS score (change equal to -2,32 and -0,96
respectively). This means that the services do not improve the capacity of the patients to
perform daily activities, but contribute to an improvement of the depression status. This
is in line with the expectation, and is in agreement with the interviews performed with
the patients where they declared that now they feel more serenity, they are more
informed and more aware of their health condition. This could contribute to the decrease
their depression status.

4.7.4 Use of health services
Table 3: Use of health services (rate per month)
Measurement
Sample size (n)

Total

Missing

Intervention

137

Control

68

69

p-value

Contact with hospital
Number of hospitalisations
Days in hospital
Patients with any hospitalisation;
for these:
Number of hospitalisations
Days in hospital

0.03 (0.07)
0.41 (1.85)
28 (20.4%)

0
1
0

0.03 (0.07)
0.21 (0.6)
14 (20.6%)

0.03 (0.06)
0.31 (0.79)
14 (20.3%)

0.822
0.404
1.000

0.15 (0.06)
1.32 (1.06)

0
1

0.16 (0.08)
1.08 (0.98)

0.15 (0.05)
1.53 (1.12)

0.674
0.276

Visits to A&E

0.02 (0.07)

0

0.02 (0.06)

0.02 (0.07)

0.952

0.74 (1.03)
0.15 (0.16)
2.5 (1.96)
-

0.6 (1.03)
0.17 (0.21)
1.48 (1.9)
-

0.431
0.576
0.003*

2.07 (6.51)
-

1.11 (3.86)
-

0.295

Contact with health care providers; number of contacts with:
GPs
Specialist
Nurses
Other health care providers

0.67 (1.03)
0.16 (0.19)
1.98 (1.99)
-

0
0
0

Contact with social services; number of contacts with:
Social workers
Voluntary workers

1.58 (5.35)
-

0

All the means correspond to the rate of contacts per month, taking into account the follow-up
period for each patient.
* Statistically significant p-value (p<0.05)

4.7.5 Concerning the number of contacts with the professionals,
Use of health services
Table 3 shows that the two groups are very similar. With regard to contacts with the
hospital, A&E, GP, specialist and social worker, there are no differences between the two
groups. It is possible to see a small difference (p=0,247) in the length of
hospitalisations; the patients of the intervention group have shorter hospitalisations than
those of the control group. The only variable that is statistically significant is the number
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of contact with nurses (p=0.003). Patients that belong to the intervention group contact
nurses 2,5 time/month, while patients of the control group only 1,48. This is reasonable,
because one of the services introduced by the project is the measurement of the
patient’s vital signs, so the nurses went to the patient’s home more often.

4.7.6 Safety
Care related safety
Table 4: Reasons for ending the study, by group
Variable
Sample size
Complete the study
Deceased
Other reasons for ending
study

Total

Intervention

Control

p-value

161

81

80

137 (85.1%)

68 (84%)

69 (86.2%)

1.000

19 (11.8%)

10 (12.3%)

9 (11.2%)

1.000

5 (3.1%)

3 (3.7%)

2 (2.5%)

1.000

* Statistically significant p-value (p<0.05)

The majority of patients complete the study; in detail, 84% of the intervention group and
86,2% of the control group arrived at the end of the follow-up period. During the project,
19 patients died (12,3% in the intervention group and 11,2% in the control group), while
only the 3% of patients left the study for other reasons. The number of deaths is higher
in the intervention group probably because the patients are older, but the differences
between the intervention and control group are not significant (1.1%).
Technical safety
All the professionals accessed the system using a role based account; in addition, GPs
were connected to the Territorial Informative System via the existing VPN.
ICT devices were used by the professionals. During the pilot phase, a help desk was
activated to help and support all the professionals involved in the project. No big issues
have been reported.
The system was tested several times with the different professionals involved in the
project. All devices used in the application have to be CE Certified. This allowed the
placing on the market and putting into service Italian medical devices bearing the CE
marking. This marking shows compliance, respectively, with Legislative Decree no. 46/97
(implementation of Directive 93/42/EEC) for medical devices, and D.Lgs.507/1992
(implementation of Directive 90/385/EEC) for active implantable devices.
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5. Domain 4: Care recipient perspectives
5.1 Introduction
An evaluation of the perception of the distinct actors participating in the integrated care
model has been performed.

5.2 Objective
To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3 Results: PIRU
5.3.1 Results
Table 5: PIRU questionnaire on user experience of Integrated Care: differences
between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

68

Final

Dif I-C Dif I-C
Baseline Final

69

Have all your needs been assessed?
All of my needs have been
assessed
42 (61.8%) 49 (76.6%) 46 (66.7%) 47
Some of my needs have
been assessed
21 (30.9%) 13 (20.3%) 19 (27.5%) 18
None of my needs have
been assessed
2 (2.9%)
0 (0%)
1 (1.4%)
1
Don’t know/can’t remember 3 (4.4%)
2 (3.1%)
3 (4.3%)
2
p value Pre-Post
0.214
0.958

(69.1%)
(26.5%)
(1.5%)
(2.9%)
0.912

0.777

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

41 (60.3%) 51 (79.7%) 48 (69.6%) 47 (69.1%)
25 (36.8%) 13 (20.3%) 19 (27.5%) 17 (25%)
2 (2.9%)
0 (0%)
2 (2.9%)
4 (5.9%)
0.074
0.716

0.455

0.116

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

47 (69.1%) 56 (87.5%) 51 (73.9%) 57 (83.8%)
17 (25%)
3 (4.7%) 13 (18.8%) 2 (2.9%)
2 (2.9%)
0 (0%)
4 (5.8%)
1 (1.5%)

2 (2.9%)

2 (3.1%)

0 (0%)
3 (4.7%)
0.011*

1 (1.4%)

4 (5.9%)

0 (0%)
4 (5.9%)
0.007*

0.630

0.887

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

49 (72.1%) 56 (87.5%) 54 (78.3%) 57 (83.8%)
15 (22.1%) 3 (4.7%)
9 (13%)
2 (2.9%)
2 (2.9%)
0 (0%)
4 (5.8%)
1 (1.5%)

2 (2.9%)

2 (3.1%)

0 (0%)
3 (4.7%)
0.016*

2 (2.9%)

5 (7.4%)

0 (0%)
3 (4.4%)
0.033*

0.484

0.728

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
support as they needed
49 (72.1%) 54 (84.4%) 51 (73.9%) 53 (77.9%)
They have had some
support but not as much as
they needed
14 (20.6%) 4 (6.2%) 11 (15.9%) 7 (10.3%)
No, they have had little or
no support
3 (4.4%)
0 (0%)
1 (1.4%)
1 (1.5%)
They did not want/need
support
0 (0%)
4 (6.2%)
4 (5.8%)
3 (4.4%)
There are no family
members or carers to
support
2 (2.9%)
2 (3.1%)
2 (2.9%)
4 (5.9%)
p value Pre-Post
0.023*
0.533

0.294

0.714

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

22 (32.4%) 47 (73.4%) 19 (27.5%) 47 (69.1%)
29 (42.6%) 12 (18.8%) 28 (40.6%) 11 (16.2%)
15 (22.1%) 1 (1.6%) 18 (26.1%) 7 (10.3%)
2 (2.9%)
4 (6.2%)
4 (5.8%)
2 (2.9%)
0 (0%)
0 (0%)
0 (0%)
1 (1.5%)
<0.001*
<0.001*

0.763

0.169

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
time
41 (60.3%) 63 (98.4%) 33 (47.8%) 59 (86.8%)
It happens most of the time 24 (35.3%) 1 (1.6%)
29 (42%) 7 (10.3%)
It happens some of the time 3 (4.4%)
0 (0%)
5 (7.2%)
1 (1.5%)
No
0 (0%)
0 (0%)
2 (2.9%)
1 (1.5%)
p value Pre-Post
<0.001*
<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

27 (39.7%) 51 (79.7%) 19 (27.5%) 42 (61.8%)
36 (52.9%) 9 (14.1%) 38 (55.1%) 19 (27.9%)
5 (7.4%)
1 (1.6%) 11 (15.9%) 2 (2.9%)
0 (0%)
3 (4.7%)
1 (1.4%)
4 (5.9%)
0 (0%)
0 (0%)
0 (0%)
1 (1.5%)
<0.001*
0.001*

0.163

0.154

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

26 (38.2%) 50 (78.1%) 22 (31.9%) 45 (66.2%)
36 (52.9%) 9 (14.1%) 36 (52.2%) 14 (20.6%)
6 (8.8%)
2 (3.1%) 10 (14.5%) 4 (5.9%)
0 (0%)
3 (4.7%)
1 (1.4%)
4 (5.9%)
0 (0%)
0 (0%)
0 (0%)
1 (1.5%)
<0.001*
0.001*

0.515

0.582

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

29 (42.6%) 54 (84.4%) 25 (36.2%) 50 (73.5%)
33 (48.5%) 5 (7.8%) 39 (56.5%) 9 (13.2%)
6 (8.8%)
4 (6.2%)
5 (7.2%)
2 (2.9%)
0 (0%)
1 (1.6%)
0 (0%)
5 (7.4%)
0 (0%)
0 (0%)
0 (0%)
2 (2.9%)
<0.001*
<0.001*

0.644

0.170

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes
No, I co-ordinate my own
care and support
Don’t know/not sure
p value Pre-Post

29 (42.6%) 63 (98.4%) 22 (31.9%) 64 (94.1%)
27 (39.7%) 1 (1.6%)
12 (17.6%)
0 (0%)
<0.001*

29 (42%)
3 (4.4%)
18 (26.1%) 1 (1.5%)
<0.001*

0.329

0.620

If you have questions, when can you contact the people treating and caring for you?
Please tick ALL the apply
During normal working
hours
During the evening
During the night
Weekends
Don’t know/not sure
p value Pre-Post
Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure
p value Pre-Post

47 (69.1%) 41 (64.1%) 42 (60.9%) 43 (63.2%)
19 (27.9%) 9 (14.1%) 24 (34.8%)

4 (5.9%)

2 (2.9%)

1 (1.6%)

1 (1.4%)

2 (2.9%)

0 (0%)
0 (0%)

1 (1.6%)
12 (18.8%)

0 (0%)
2 (2.9%)

2 (2.9%)
17 (25%)

0.007*

<0.001*

0.431

0.538

Do health and social care services help you live the life you want as far as possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

39 (57.4%) 53 (82.8%) 39 (56.5%) 48 (70.6%)
27 (39.7%) 8 (12.5%) 26 (37.7%) 15 (22.1%)
2 (2.9%)
3 (4.7%)
4 (5.8%)
5 (7.4%)
0.007*
0.188

0.833

0.242

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

13 (19.1%) 41 (64.1%)
24 (35.3%) 12 (18.8%)
21 (30.9%) 4 (6.2%)
8 (11.8%) 6 (9.4%)
2 (2.9%)
1 (1.6%)
<0.001*

8 (11.6%) 36 (52.9%)
27 (39.1%) 11 (16.2%)
24 (34.8%) 7 (10.3%)
8 (11.6%) 10 (14.7%)
2 (2.9%)
4 (5.9%)
<0.001*

0.818

0.452

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once
Sometimes
Quite frequently
Yes
p value Pre-Post

41 (60.3%) 48 (76.2%) 42 (61.8%)
19 (27.9%) 13 (20.6%) 20 (29.4%)
8 (11.8%) 2 (3.2%)
6 (8.8%)
0 (0%)
0 (0%)
0 (0%)
0.046*
-

0.851

-

Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

5.3.2 Interpretation and discussion of findings
At the end of the project, the patients of both control and intervention group think that
their family or carer are involved in decisions about their care, support and treatment
more than at baseline. Only in the intervention group is there a significant number of
patients that at the final phase of the project think that their carer/family has had as
much support from health and social services as they needed (p=0,023), and that the
health and social care services helped them live the life as they wanted (p=0,007). While
only for the control group is there a statistically significant difference between the
baseline and final phase (p=0,001) concerning the understanding of their condition.
With regard to the column Dif I-C Final, there are only two values that can be considered
statistically significant. The first regards the answer to the question: “when health or
social care staff plan care or treatment for you, does it happens?”; in the intervention
group; almost all patients (98,4%) declare that it happens all of the time, while in the
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control group, 86,8% declare the same, and 10,3% say that it happens most of the time.
The second regards the question: “do you feel this person understands about you and
your condition?”; the difference is statistically significant both in the baseline (p=0,025)
and final phase (p=0,018).

5.4 Process evaluation
5.4.1 Summary of care recipient experiences
The care recipients perceived that the professionals spent more time explaining the steps
they could take for a healthy life. These changes have made them feel safer in the
everyday tasks they perform regarding their chronic conditions. With regard to the
question about the change of the professionals’ attitudes toward them, patients and
carers have seen both nurses and GPs more present, have visited them more frequently,
which has improved the understanding of their health conditions. They have the
impression that these professionals are now more coordinated than before, and better
organised.
Patients and carers had no particular expectations regarding this project other than that
they could be monitored more often than before. They trusted their GPs’ suggestion to
participate, hoping that it would be a valuable experience. They are satisfied with the
service and attention they have received.
ICT devices have only been used by professionals in Veneto. The patients, and in some
cases also the carers, have no familiarity with these kinds of solutions; sometimes age is
a barrier, as they do not know how to use them, or they feel they will not be able to. All
of them consider that technology is the future. It helps to get more information in less
time, wherever you are, which implies time saving and productivity improvements.
Finally, regarding patients’ access to their health data, some of them confirmed that they
could access this data if they wanted to, but sometimes they felt they would not
understand it, and they prefer the paper solutions. They know that this health data is
consulted by the professionals, and they see the advantage of having more information
available that can help to understand their health condition, and modifying their care
plans if it is considered necessary.
What do the analyses show?
There is a closer follow-up of the patients’ health status, partly due to better coordination
and communication between professionals, and partly because patients are now more
actively participating in the management of their healthcare.
As they consider that technology is the future, the challenge would be to teach patients
handling these resources, trying to overcome the age barrier, and the fear they could feel
towards these tools.
What implications does this have for your care recipients?
The perception of better communication between professionals, and also a better followup of their health condition, have made patients feel safer, and have improved their
understanding of the issues around it.
They do not feel the need to access their health data, mainly because they trust their
professionals using it to make correct decisions about their care plans. But maybe
teaching them about these tools would make them more active and empowered.
Discuss any limitations in methods for data collection
The qualitative techniques have the limitation of obtaining more subjective information
than other techniques. But they permit a deeper understanding of the participants.
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Despite this limitation, the number of participants in all the sites gives us the confidence
that the results are in line with the main objectives of the qualitative evaluation.
These interviews have been performed by people different to those in charge of the
analysis, which could cause a certain loss of information that is obtained by participating
in both phases. But the expertise of the team in this methodology helps to reduce the
influence of this limitation.
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6. Domain 6: Organisational aspects
6.1 Process and structure
6.1.1 Facilitators and barriers
The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 6: Overview of facilitators and barriers experienced 5-6 months after
implementing ICT in relation to integrated care
<5 months after implementation
Facilitators

Barriers

Technical
The solution designed has been
appreciated
by
most
of
the
healthcare professionals involved for
the ease of use.

The solution first planned was not
implementable. A new solution was
designed and implemented, but it took
more time than initially planned.
Technical integration has been difficult
due to multiple platforms and software
used within the Local Health and Social
Authority information systems.
Management of multiple contractors:
some parts of the information system
are contracted to different companies.
Ensuring
the
safety
of
external
connection from devices to the central
systems.

Organisational
Support from several early adopters
/ technology enthusiasts.

From
the
healthcare
professionals
involved, some resistance to change was
noted.

Administrative
Expertise in the management of
large and complex European projects
in the field of healthcare.

Public
procurement
guidelines
and
regulations slow the process of acquiring
the necessary components.

Compliance between the project
objectives and the Regional Health
and Social Care Policy 2012-2016
Incentives to
enrolment.

GPs

to

stimulate

Economic
The medium – long term financial
viability of the system has been
proven to be a good driver in the
design of the intervention.
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6.1.2 Interviews on organisational aspects
Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
The most relevant findings on organisational aspects are described below.
Another organisational change is the better coordination between GPs and the other
professionals.
The main barrier for the deployment of this new care model is related to the reluctance
to change. Changes tend to generate some negative reactions, because we do not know
the consequences, they move us from our routines, and this has been an issue for both
patients and professionals. Some professionals have experienced some suspicions
because of the amount of information that has been requested, and because maybe they
have seen their roles brought into question. Finally, the lack of the habit of
communication with other professionals may have conditioned the project, especially at
the start, till it has been spread to more places and professionals, and they have been
able to see its benefits.
Clinicians, nurses and managers were also questioned about the need to spread the
model to the whole organisation. Some of them suggested dedicating more human
resources, mainly to patients’ training and education, although others considered that the
resources are enough, and that it is necessary to organise them in another way, putting
the right person in the right place at the right time. Also, there is a need to change the
mentality of the professionals, emphasising the importance of team work to enhance the
work done by each other.
More ICT resources are needed, especially those solutions directed to improving
communication between professionals. But it is also needed to educate patients and
carers using these tools, because in this phase of the study, only professionals have used
them. All of them consider that technology is the future. It helps to get more information
in less time, wherever you are, which implies time saving and productivity
improvements.
Finally, all the stakeholders were asked about the safety of these applications, and any
inconvenience they may have found. In general, no inconvenience has been reported,
although learning how to use it can be difficult. The ICT solutions are considered to be
safe, intuitive and user-friendly.

6.2 Professionals' perspectives
6.2.1 Summary of professionals' experiences
6.2.1.1

Round 1

All the interviews showed the existence of knowledge of the care pathway that has been
implemented. Each professional has maintained their role in the pathway of the patient,
but mentioned an improvement in the cooperation and the effectiveness of the actions
undertaken by all the actors involved in the process of care for frail and multimorbid
patients.
The interviews showed an improvement in the communication and coordination among
professionals of primary and secondary care. The workflows appear smoother and faster.
The ICT solution appears to be appreciated by the professionals. Even if at an early stage
of deployment, positive changes were seen in the interviews. Coordination of care
appears to be improved with the introduction of the ICT solution.

V1.0 / 19th January 2017

Page 33 of 39

Public

D7.3 Annex 4 Final outcomes for Veneto site

A better attitude to cooperate between professional was noted in the interviews. It seems
that the more information the professionals receive from each other, the more details
would be known, in order to improve the care of the patients. It was mentioned twice
that there is the hope that this would be one step forward; it appears that once the
professionals discover that improvements in integration of data are possible, the need
will increase.
Due to the kind of patients that have been selected, and to the early stage of
deployment, changes are minor at the moment.

6.2.1.2

Round 2

The main impact referred to by all the professionals was the workload that some of them,
mainly the nurses, have had to overcome due to the implementation of the project.
Some new tasks have been added to their usual activities, which make them feel more
stressed. But, on the other hand, some of them considered that, despite this workload,
some positive consequences have been gained, such as time saving after the
implementation phase, and the possibility of being part of a wider network of
professionals. Another issue related to the impact of the project is that the professionals
now have more information, with better quality, to treat their patients, although some of
them showed some reluctance during the first phase of the project.
With regard to the professionals’ attitudes toward patients, clinicians and nurses believed
that now they have more information about the patient, they feel more confident in the
work they are doing, and some changes have taken place in the relationship with
patients who now feel better looked after, at the centre of the service delivery, and trust
more the work the professionals are doing. The more motivated the patient feels, the
more he participates, and the more autonomous he is in monitoring his health condition.
Clinicians, nurses and the manager agreed that there is more coordination between them
and with other professionals that are involved in the care plans of chronic patients. Now
they have better relationships, there is more collaboration, more communication, more
familiarity, and they share more information with each other. The consequences are that
they can look after the patient better, they feel part of a team, and the home care nurse
now has a more accepted role within the patients’ treatment.
Finally, the expectations of these professionals were to be able to dedicate better
services to the patients, being more aware of the patients’ health condition and spending
less time in coordinating with other professionals.
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7. Domain 7: Social, ethical and legal
aspects
7.1 Ethical issues
The project was submitted to the Ethical Committee in September 2015. The Ethical
Committee observed that the project is related to the organisational dynamics of the
social and healthcare services, therefore it considered that the project did not have the
characteristic to be object of the Committee evaluation and approval.
The informed consent has been approved by the Legal Affairs Office of the Azienda ULSS
n.2 of Feltre to ensure compliance of the consent form with the national regulations on
personal data protection.
Table 7: Ethical issues
Issue

How issue was Evidence
addressed

Informed
Consent form
consent form has been well
comprehension explained to the
patient by the
GPs.

We wrote the informed consent form using easy words.
The form was already completed with all the patient
data, and finally we asked to the GPs to explain the
purpose of the project, the activity required, and the
new activity carried out by the professionals.
The informed consent has been laid down in accordance
with legislation on privacy and data protection matter
(D.lgs 196/2003).
The consent form is composed by two sections: an
information sheet, and the data protection information.
 The information sheet informs patients about the
purpose of the study, the patient’s right, and about
the activities required by the study.
 The data protection information explains to the
patient the way personal data could be used and by
whom.
Each section has been signed by the patient and by the
GP who enrolled the patient.

Access and
equity

Patients were
assigned to
intervention or
control group as
described in the
clinical protocol.

Once the GPs have validated the patient condition, they
were assigned to the control or intervention group as
described in the clinical protocol. In this way, all patients
had the same opportunity to be part of the intervention
or control group. Patients enrolled in the intervention
group had the same services of the patient enrolled in
the control group. The difference between the two
groups is the use of ICT in the standard social and
healthcare service delivery.

Normative
Compliancy

Ethical
Committee and
Legal Affairs
office have been
involved in the
study
development.

The study was submitted to the Ethical Committee. All
the forms have been submitted to the Legal Affairs office
in order to check compliance with national and European
regulations.

V1.0 / 19th January 2017

Page 35 of 39

Public

D7.3 Annex 4 Final outcomes for Veneto site

7.2 Legal issues
All the professionals are able to complete all the necessary tasks under their existing
accreditations, also to deliver services at a distance. The professionals’ liability is shared
between different the professional actors / clinicians who take care of the patient. Each
one is responsible for the data and documents produced by him; professional liability in
the project has been addressed and ensured in the same way as in normal clinical
practice.
All devices used in the application had to be CE certified. This allowed Italian medical
devices bearing the CE marking to be placed in the market and put into service in the
territory. This marking shows compliance, respectively, with the Legislative Decree no.
46/97 (implementation of Directive 93/42/EEC) for medical devices, and D.Lgs.507/1992
(implementation of Directive 90/385/EEC) for active implantable devices.
Patients were required to sign an informed consent form in order to access the pathway,
and were required to actively participate in the project in the empowerment part.
Table 8: Legal issues
Issue

How
issue
addressed

was Evidence

Device
certification

All the devices used
are CE marked.

In accordance with the national and EU
legislation, only CE marked device can be placed
in the market.

Security of the GPs use a VPN system
connection
to access the
Territorial Informative
System.

To ensure the security of the connection,
professionals who access the system from their
practice or at patient’s home need a token to
connect to the VPN.

Professional
liability

The professionals'
liability is shared
between the different
professional actors /
clinicians who take
care of the patient.

The activities carried out within the project are
the same as those carried out in normal clinical
practice. For this reason, each professional is
responsible for data / documents produced by
him/her. Recorded information in the EHR ensures
the liability of every single professional for his/her
activities.

Data
protection

Patients signed a
consent form before
their participation in
CareWell.

All the patients enrolled in CareWell that need
social or health services signed a specific consent
form that allows data sharing among the
professionals. The consent form has been drafted
in compliance with all the European and national
rules on privacy and data protection.

7.3 Social issues
Table 9: Social issues
Issue

Key findings

Evidence

Changes in care Receiving treatments at home and
recipient’s
being
aware
that
social-health
perception
professionals are working together on
their health condition helps patients
to keep themselves healthy and in a
good mood.
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Issue

Key findings

Evidence

Care recipient’s
relatives and
others

Care givers spend time every day in
caring for their relatives. They feel
less stressed, and their role less
hard, if the patient is also cared for
by a wider professionals network
(integrate care services).

In interviews, care givers report
that they are very happy if the
patient is involved in the
Integrate
Care
Service
programme.

Changes in
responsibilities

Professionals feel more confident in In
interviews,
professionals
treating patients because they feel a report that they feel better and
part of a wider team.
confident if they work in a wider
network of professionals. It
allows they to share knowledge;
in this way they have more
information
available
when
deciding the patient's treatment.
Professionals
exchange
information through the patient
dashboard. This tool allows and
encourages
sharing
of
information.
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8. Transferability and sustainability
8.1 Sustainability
Assessment question

Practical consequences

How can the CareWell Deployment of the project’s services is aligned with the
service be sustainable in Regional Social and Health Plan medium and long terms goals.
long-term?
The services have been designed to be modular and scalable
without major adaptations.
The new services are meant to shift the balance of the use of
resources between primary and secondary care. This will allow
negotiating new quotas per services if the cost benefit proves
to be positive.

8.2 Transferability
Assessment question

Practical consequences

How can the CareWell Roll out of the pathway for the pluripathological patients is a
service be transferred to priority for the Local Health Authority Nr. 2 of Feltre.
other organisations?
The new TIS integrated services could be also made available
for those patients who lives in the nursing homes, in order to
integrate the residential structures.
If the project proves the cost benefts of the services, this
could be transferred as good practice to other Local Health
Authorities of Veneto.
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9. Overall discussion
Intervention and control groups were comparable between them, and no relevant
differences regarding sex, age or degree of severity or comorbidity was observed. The
comparability of the two groups reduced the risk of a selection bias.
A first consideration about the patients involved in the CareWell project is that the
average age of both groups is high (84.21 intervention, 83.51 control); for this reason,
we consider the number of deceased in line with our expectation. Both the high average
age and the high degree of morbidity and complexity of patients could justify the number
who died.
Taking this into account, for the patients that concluded the study, the analysis reports
an increment in users’ satisfaction (see Table 5), and that they feel more supported by
the health and social-care services. This aspect is also endorsed by the evaluation of the
CareWell effect (adjusted for follow-up period, age, sex, and Charlson comorbidity index)
on the GDS score. Patients that feel better looked after and informed on their health
condition are less depressed.
From a quantitative point of view, the analysis underlines the increase in contacts with
GPs, social workers and in particular with the home care nurses. Contacts with specialists
decreased instead. The results of the analysis in this field justify the kinds of services
developed within the project, where the patients are better monitored and looked after at
home.
From a qualitative prospective, the analysis underlines that the deployment of the project
had a successful impact. Patients and caregivers recognise the vital signs monitoring as a
main service. The main effect of this service is the increase of feeling safe, and the
perception of being well looked after.
The most positive impact on professionals' side is the perception of being part of a
network, and the possibility to retrieve information recorded by other services /
professionals.
Both professionals and patients reported to be satisfied with the services.

V1.0 / 19th January 2017

Page 39 of 39

Public

D7.3 Annex 5 Final outcomes
for Puglia site
WP7 Evaluation
Version 1.0, date 14th January 2017

The CareWell project is co-funded by the European Commission within the ICT
Policy Support Programme of the Competitiveness and Innovation Framework
Programme (CIP). Grant Agreement No.: 620983
The information in this document is provided as is and no guarantee or warranty is
given that the information is fit for any particular purpose. The user thereof uses the
information at its sole risk and liability

D7.3 Annex 5 Final outcomes for Puglia site

DOCUMENT INFORMATION
ORGANISATION RESPONSIBLE
Kronikgune

AUTHORS
Itziar Vergara (Osakidetza)
Nerea González (Kronikgune)
Ane Fullaondo (Kronikgune)
Francesca Avolio (Puglia)
Elisabetta Graps (Puglia)

DISSEMINATION LEVEL
Public

VERSION HISTORY
Version

Date

Changes made

By

V0.1

5th December 2016 First draft

V0.2

10th December

Tables
with
included

v0.3

15th December

Qualitative results included

Nerea González

V0.4

21st December

Amendments by pilot site

Elisabetta Grapps

V0.5

22nd December

Abbreviations added

Ane Fullaondo

V0.6

23rd December

Minor changes of formatting

Ane Fullaondo

V0.7

12th January 2017

Minor changes

Elisabetta Grapps

V1.0

14th January 2017

Version for issue

John Oates

John Oates
quantitative

data Itziar Vergara

OUTSTANDING ISSUES
None

FILENAME
D7.3 Annex 5 CareWell final outcomes for Puglia site v1.0 public

STATEMENT OF ORIGINALITY
This deliverable contains original unpublished work except where clearly indicated
otherwise. Acknowledgement of previously published material and of the work of
others has been made through appropriate citation, quotation or both.

V1.0 / 14th January 2017

Page 2 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

Table of Contents
TABLE OF CONTENTS

3

1

5

2

INTRODUCTION
1.1 Purpose of document

5

1.2 Glossary

5

METHODOLOGY

6

2.1 Quantitative study

6

2.1.1
2.1.2
2.1.3

Baseline analysis
Pre-Post analysis
Effect of CareWell intervention

6
6
6

2.2 Qualitative analysis
3

DOMAIN 1: HEALTH AND SOCIAL SITUATION OF THE CARE
RECIPIENTS AND CHARACTERISTICS OF THE SERVICE

8

3.1 Description of the health situation of the care recipient
(Overall / general description)

8

3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6

Chronic obstructive pulmonary disease (COPD)
Burden of the disease
Diabetes Mellitus (type 1 and type 2)
Burden of the disease
Cardiovascular diseases (CVDs)
Burden of the disease

8
9
9
11
11
11

3.2 Current management of the health and social situation (usual
care)

12

3.3 Revised management of the health problem (new care)

12

3.3.1
3.3.2
3.3.3
3.3.4

4

6

Stable Patients – out of hospital care
Unstable Patients – out of hospital care
Inpatient - hospital care
Inpatient – hospital discharge preparation

13
13
13
13

3.4 Requirements for Integrated Care Model implementation

14

3.5 Technical characteristics of the service

15

3.6 Requirements for use of the ICT solution

15

DOMAIN 2 AND 3: SAFETY
EFFECTIVENESS

&

CLINICAL AND

CARE
16

4.1 Aim and Objectives

16

4.2 Methods: Setting

16

4.3 Methods: Participants

16

V1.0 / 14th January 2017

Page 3 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

4.4 Methods: Data collection sources/measurement

17

4.5 Results: Participants

17

4.5.1
4.5.2

17
17

4.6 Results: Baseline characteristics

18

4.7 Main results and discussion

21

4.7.1
4.7.2
4.7.3

5

End users
Enrolment flow charts

Clinical parameters
Use of health services
Safety

21
23
23

DOMAIN 4: CARE RECIPIENT PERSPECTIVES
5.1 Introduction

25

5.2 Objective

25

5.3 Results: PIRU

25

5.3.1
5.3.2

Results
Interpretation and discussion of findings

5.4 Process evaluation
5.4.1

6

Summary of care recipient experiences

DOMAIN 6: ORGANISATIONAL ASPECTS
6.1.1
6.1.2

8

9

29

31
31

Service integration aspects
Interviews on organisational aspects

6.2 Professionals' perspectives
6.2.1

25
28

29

6.1 Process and structure

7

25

Summary of professionals' experiences

DOMAIN 7: SOCIAL, ETHICAL AND LEGAL ASPECTS

31
32

33
33

34

7.1 Ethical issues

34

7.2 Legal issues

35

7.3 Social issues

36

TRANSFERABILITY AND SUSTAINABILITY

38

8.1 Sustainability

38

8.2 Transferability

38

OVERALL DISCUSSION

V1.0 / 14th January 2017

39

Page 4 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

1 Introduction
1.1 Purpose of document
This document reports the detailed outcomes and final evaluation for the Puglia site.

1.2 Glossary
CM

Care Manager

CR

Care Recipient

CVD

Cardiovascular Disease

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider
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2 Methodology
2.1
2.1.1

Quantitative study
Baseline analysis

Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.
 Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.
 Numerical variables non-normal distributed should be presented with a median and
interquartile range, me (Q1,Q3). Differences between groups will be performed by
nonparametric Wilcoxon test.
 Categorical variables should be presented with frequencies and percentages, n (%).
Differences between groups will be performed by 2 test.

2.1.2

Pre-Post analysis

In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3

Effect of CareWell intervention

The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:
 The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and the
2 test for categorical variables.
 The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will be
adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2

Qualitative analysis

The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
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always to delve more deeply into the topic that is studied, and to understand the answers
provided.
The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:
 Care recipients / patients: two.
 Carers: two.
 Professionals: two clinicians, two nurses and one manager.
Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3 Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1 Description of the health situation of the care
recipient (Overall / general description)
Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010, and
expected to reach 22% by 2030. More than half of all older people have at least three
chronic conditions, and a significant proportion have five or more 1. A recent US study
indicates that more than 95% of Medicare patients with a chronic disease such as
congestive heart failure, depression, or diabetes have at least one other chronic
condition, and the majority (80%, 71%, and 56%, respectively) have four or more
chronic conditions2.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses, the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1 Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 3 acknowledges that acute episodes of
exacerbation in patients with COPD constitute a major deleterious factor, negatively
1

2

3

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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
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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 the disease burden in the health system. Consequently, early
detection 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.

3.1.2 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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 2011 4. 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 Engl J of Med5.

3.1.3 Diabetes Mellitus (type 1 and type 2)
Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes6.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).

4

5

6

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/
Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):44857
WHO 2012
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The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 7 , 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 World Health Organisation 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 consumption (OGTT)7.
In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%8.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:
 Cardiovascular diseases, for example hypertriglyceridemia and hypertension.
 Diabetic nephropathy that affected 20-40% of diabetic patients; it is the main
cause of nephropathy in terminal phase.
 Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.
 Neuropathy that generally affect distal sensory nerves, altering the perception of
vibration, temperature and pain in feet and hands.
 Ulceration that leads to foot amputation.
In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.
7

8

“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
Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
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3.1.4 Burden of the disease
In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 9.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 10.

3.1.5 Cardiovascular diseases (CVDs)
Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6 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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in low- and
middle-income countries.

9
10

11

12

International Diabetes Federation Data - 2010
http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic
%20og%20konsekvenserne%20for%20Danmark.pdf
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)
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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Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

3.2 Current management of the health and social
situation (usual care)
According to the guidelines now universally recognised, the Regional Healthcare Agency
with the CARE Programme Puglia is going to take action for the whole Region, proposing,
with the necessary adaptations, a new model of care based on the Chronic Care Model.
The CARE Puglia Model, implemented since the beginning of 2012, is based on taking
care of the patient and their chronic health problems according to the Chronic Care Model
with the involvement of all stakeholders, and the introduction of a new professional, a
specialised nurse called Care Manager (CM).
CMs provide the patient with tools for self-management of their disease(s). They use a
web based decision support system (Information System CARE Puglia Project), and work
closely with the patient, GP and specialist, who work as a team (Care Team), to develop
an individual care plan to address the problems identified.
A fundamental characteristic of the model is the strong focus on patient / user
empowerment which features in all the different phases of treatment, and is supported
by appropriate educational processes and coaching. Currently, proactive care is provided
for patients with diabetes, heart failure, COPD, cardiovascular disease (CVD) and people
at risk of CVD.
Information is shared among healthcare practitioners using a specific web application.
This software works by creating specific networking between the practitioners, facilitating
the circulation and sharing of the care plan through the creation and dissemination of
electronic patient files. This software is being developed to introduce an additional
vertical framework - one for each chronic disease.

3.3 Revised management of the health problem (new
care)
From February 2015, the new organisational model was put in place, and the 100
patients were followed by integrated healthcare services:
 A Care Team coordinated by a Care Manager was assigned.
 Therapeutic-individualised care plans were defined and shared for a better
interaction and coordination between GPs, specialists, nurses.
 Care Manager was responsible for the proper application of the therapeutic-care
plan individualised for each patient.
 Care Team operators relied on the support of Apulia Care Information System to
record, browse, real-time monitor and remote consultation of all the health
information of the patients enrolled.
 Remote telemonitoring services (for the acquisition and remote transmission of
blood pressure, weight, blood glucose, pulse oximetry) were set up at patient's
home by a specific installation team (clinical data flows into the EHR).
 Specific protocols for vital sign measure and registration were established and
shared with patients to power home data coming from remote monitoring.
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CareWell facilitated the development and implementation of additional care pathways for
chronic diseases.

3.3.1 Stable Patients – out of hospital care
Therapeutic recall to improve adherence is provided together with educational services
that can be accessed by patients from a web based platform (Nardino enhancement).
Patients are cared for in a more integrated way in outpatient clinics by their GP in
collaboration with nurses and specialists who can share information through the EHR.
Specialists are involved in sharing information through EHR, and consult and update
patient's information in EHR. Messaging and picture sending service (8 a.m. – 8 p.m.)
between informal care giver and Care Manager are put in place according to a protocol.
This can be useful to support the patient in self-care and self-management, particularly
in relation to recognising symptom deterioration or improvement, clarification on
medications, etc., as well as e.g. monitoring wound healing in a diabetic ulcer.

3.3.2 Unstable Patients – out of hospital care
As with the stable patient, a patient considered to be unstable is cared for by the same
team, and benefits from the same new services mentioned above, with an increased
frequency of delivery, needing additional monitoring and assessments, frequent
adjustments of therapy, or additional counselling. In addition, additional services
specified below are implemented:
 Each health professional involved in delivering the care and support of the care
plan, thanks to his own log-in profile, can join a virtual community of health
professionals using the online platform to discuss specific clinical problems of their
patients.
 Each professional engaged in a patient’s clinical management participates in
periodic and planned briefings via videoconference to assess the general clinical
status of patients, according to a specific protocol agreed with the quality team.
 Home monitoring has been introduced to measure blood pressure, weight, oxygen
and glucose in blood, from devices used by the patients in their homes, interfaced
to the Nardino software. All clinical measurements are uploaded to the EHR.
 Additional consultations / advice through the EHR is provided according to a defined
protocol in response to alerts generated from the telemonitoring technologies.

3.3.3 Inpatient - hospital care
When an unstable patient is unable to be managed at home through the integrated care
pathway in primary care, the GP or specialist refers the patient to the hospital for an
admission. When a patient is admitted to a reference hospital, the EHR information is
available to the healthcare practitioners involved in CareWell; this should improve
decision making and inform the assessment and care planning process. The integrated
care pathway is enhanced with a more active specialist participation (even the hospital
specialist). They are able to refer a patient who has been admitted to hospital
inappropriately to the primary care team, suggesting home telemonitoring, as this has
the potential to increase the patient’s confidence to self-care and self-manage, and
provide the primary care team with additional information for decision support in the
event of a patient reporting deteriorating symptoms.

3.3.4 Inpatient – hospital discharge preparation
The stabilised patient is discharged from hospital back to his home. Hospital specialist
entrusts the patient to territorial Care Manager, and clinical information for the territorial
care team is provided by the EHR. Services for stable patient as above are provided.
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3.4 Requirements for Integrated Care Model
implementation
In Puglia, an integrated approach to patients with complex needs has existed since 2012
(Care Programme).
GPs and Care Managers are involved in populating the EHR, and using it for interconsultations. The Care Manager has an important role in pathway coordination, and
supports patients empowerment.
ICT tools are available to support an integrated approach: the Care Programme software
– Regional health information system.
The patient is selected for enrolment in the CareWell programme by either a GP or
specialist after a complete medical examination. During the examination, the clinician
informs the patient about the Disease and Care Management programme, with
explanations of the pathway, the advantages / disadvantages, and the envisaged holistic
approach. The patient is then asked to sign an informed consent form for inclusion in the
programme and use of their data. The patient is then referred to the Care Manager (CM,
specialised nurse) to be formally enrolled.
After enrolment, the CM completes the initial assessment in a face-to-face interview,
using information already present in the GP’s / specialist’s database, and answers given
by the patient; software supports the CM to collect information about the patient by
opening specific interfaces containing questionnaire on lifestyle and socio-economic
condition. Based on the initial assessment, the GP / specialist and the CM define the
patient’s care plan, and share it with the patient so the patient can provide input. The GP
/ specialist identify the degree of complexity of the patient in terms of care workload
required, and then tailor / focus interventions. The care plan is then used to plan the
workflow of all relevant healthcare professionals. The GP has access to all documents of
the patient through CarePuglia. Where necessary, specialist consultations are requested
using specific and dedicated booking systems to ensure the patient receives tests /
examinations in line with an appropriate schedule which is defined according to the
related protocols. The CM coordinates the whole care management process, ensures the
care plan is carried out, and through direct interaction with the patient, constantly
monitors adherence to care plan and therapy. The CM is also responsible for delivering
coaching activities which seek to provide:
 Information.
 Motivation.
 Support / empowerment.
 Health education and self-management.
Therefore the patient becomes empowered, learns how to cope with his own condition,
becomes pro-active and responsible, and is aware of how his involvement and
commitment in managing his condition can improve his overall clinical condition and
quality of life.
Each step of the Disease and Care Management process is registered in the EHR via the
digital platform. Information uploaded via the digital platform is included in a database
which is available to the entire care team, and can be used to better orient care
processes and the patient’s coaching.
The CM conducts periodic questionnaires in face-to-face interviews with the patient to
update the assessment of the patient’s condition. From this, the care plan is modified
accordingly. Coaching of the patient is then updated to reflect these changes; if
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necessary, an appointment is made with the GP or the specialist in order to modify the
therapeutic plan.
The CM also collects patient measurements such as their weight, the size of their waist,
etc. These measurements are collected every six months, and are used to follow the
development / improvement of the patient’s health status. Over time, the number of
assessments decreases if the care plan is effective and the patient’s measurements /
health status improve.

3.5 Technical characteristics of the service
The new systems or new functionalities are:
 During the CareWell implementation, the CARE Puglia Programme platform was
enhanced to support new service delivery, and underwent many technical
adaptations.
 A new clinical profile was created to allow specialists to access the EHR and share
information with the Care Manager and GP. A new user role was defined giving
them the possibility to update information on patients and consult information
uploaded by other members of the care plan. The platform is fully compliant with
DICOM 3.0 standard, so CARE Puglia software integrates with PACS for
management of all forms of diagnostic imaging to implement specific work flow or
process a second opinion, or in general, to support specialised activities.
 Technological adaptations were provided to create an interface between the
telemonitoring device hub software (at patient’s home) and Care Puglia software,
and to create conditions for the platform to receive clinical parameters from home
monitoring; platform adaptations were also necessary, and they were provided to
send therapeutic recalls toward Hub; it was also enhanced to support the release of
educational tools for patients and their informal caregiver (on their own PC), and to
upload images coming from messaging service between patients and Care Manager.
Technical interventions both on platform and Hub software were set to create a
warning on the platform for out-of-range clinical parameters revealed by home
devices.

3.6 Requirements for use of the ICT solution
Training sessions for patients, formal and informal care givers were carried out on the
use of the devices, according to the protocols.
ICT components procured were digital and wireless devices such as:
 Glucometers.
 Medical weight scales.
 Sphygmomanometers.
 Pulse oximeters.

V1.0 / 14th January 2017

Page 15 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

4 Domain 2 and 3: Safety & clinical and
care effectiveness
4.1 Aim and Objectives
 Safety is assessed considering the incidence of mortality during the follow-up
period, as well as other issues related to the incorporation of new technologies and
a new patient-professional framework.
On the other hand, service effectiveness is quantitatively explored in order to describe
the pattern of services that have been used by the participants

4.2 Methods: Setting
The CareWell programme in Puglia comprises the primary care setting. Two Local Health
Districts (LHD) (out of a total of 49 LHDs), and part of two Local Health Authorities (out
of 6 LHAs), participated in the study: Campi Salentina LHD, in the Lecce LHA (South of
Puglia) as intervention group member, and Canosa di Puglia LHD, in the Barletta-AndriaTrani LHA (North of Puglia) as controls.
The recruitment of patients has been carried out in primary care, by GPs supported by
Care Managers. Core team staff selected eligible patients from the administrative
regional data, choosing among patients with medium level of frailty, according to the
Charlson comorbidity index criteria, and following code book protocol. While recruitment
of the intervention group started in March 2015 and ended in June, control group
patients were identified and recruited between May and June 2015.

4.3 Methods: Participants
Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: Chronic obstructive pulmonary disease (COPD), diabetes mellitus
(both insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
 Fulfilling local criteria of frailty: complex healthcare needs, a high risk of
hospitalisation or home care, increase in vulnerability.
3. Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.
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4.4 Methods: Data collection sources/measurement
Variable

Collection procedure

Enrolment

Data source
Personal interview
EHR

GDS

Personal interview

Manual

PIRU

Manual

Barthel

Personal interview
Personal interview

Resources Use

Secondary sources

ECCIS

Personal interview

Manual

Economics

Personal interview

Manual

Manual
Automatic

Manual

4.5 Results: Participants
5.320 patients who might meet the inclusion criteria set out above were identified by
GPs. From this pool of patients, 5.080 patients were excluded: 5.022 did not comply with
the criteria, five declined to participate, and 53 did not take part due to other reasons.
In the end, 240 patients were included in the study, 120 in the intervention group and
120 in the control group. 100 patients allocated in the intervention group received
integrated care services, whereas 100 patients were provided with usual care. 91
patients in the intervention group and 98 patients in the control group finished the
follow-up (for at least for nine months). In the intervention group, five patients deceased
and 4 dropped out, whereas in the control group two patients deceased.

4.5.1 End users
The inclusion and exclusion criteria are detailed in section 4.3 above.
The GP or the Care Manager / GP nurse reviewed the EHR of their patients in order to
identify candidates who met the inclusion criteria. If a potential candidate was identified,
an appointment with the GP was organised. The GP or the Care Manager / GP nurse
explained the intervention to the patient. If the patient accepted, he/she signed the
informed consent form. Patient recruitment started in February 2015, and ended in
September 2015.
The service added to the CareWell organisational model performed in Puglia implied the
remote monitoring of vital signs / parameters. Data for 3.000 patients were included in
the predictive modelling exercise.

4.5.2 Enrolment flow charts
The flowchart filled out:

January, 2016

The recruitment carried out:

February 2015 - 30th June. 2015

Professionals in charge of the recruitment:

The GP or the Care Manager / GP nurse

V1.0 / 14th January 2017

Page 17 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

Enrolment

Assessed for eligibility
(5.320)
Excluded (5.080)
 Not meeting inclusion criteria (5.022)
 Declined to participate (5)
 Other reasons (53)

Included
(240)

Allocation
Allocate to intervention (120)
 Received CW intervention (100)


Allocate to control (usual care)
(120)
 Received usual care (100)
 Did not receive usual care (20)

Did not receive CW intervention (20)

Analysis at baseline
Analysed usual service (baseline)
(100)
 Excluded from analysis (0)

Analysed CW programme (baseline)
(100)


Excluded from analysis (0)

End of follow up
Finished follow up (91)
 Deceased (5)
 Dropped out (4)

Finished follow up (98)
 Deceased (2)
 Dropped out (0)

Figure 1: Enrolment flow chart describing the flow of care recipients

4.6 Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)
Measurement

Total

Sample size (n)

200

Age

74.72 (6.73)

Gender
Female
Male
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Missing Intervention
0

Control

100

100

75.49 (6.51)

73.96 (6.88)

0

0.108
1.000

91 (45.5%)

45 (45%)

46 (46%)

109 (54.5%)

55 (55%)

54 (54%)
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Measurement

Total

Marital status
Never married
Currently married

Missing Intervention

Control

0

0.885

5 (2.5%)

2 (2%)

3 (3%)

150 (75%)

77 (77%)

73 (73%)

Separated

1 (0.5%)

0 (0%)

1 (1%)

Divorced

3 (1.5%)

1 (1%)

2 (2%)

Widowed

41 (20.5%)

20 (20%)

21 (21%)

0 (0%)

0 (0%)

0 (0%)

53 (26.8%)

26 (26.5%)

27 (27%)

91 (46%)

54 (55.1%)

37 (37%)

Secondary school

27 (13.6%)

9 (9.2%)

18 (18%)

High school

21 (10.6%)

7 (7.1%)

14 (14%)

College/University

5 (2.5%)

2 (2%)

3 (3%)

Post graduate degree

1 (0.5%)

0 (0%)

1 (1%)

Cohabitating
Education
Less than primary school
Primary school

2

Longest held occupation
Manual
Non manual

0.063

169

0.343

9 (29%)

0 (0%)

9 (33.3%)

8 (25.8%)

1 (25%)

7 (25.9%)

Unemployed (but able to work)

0 (0%)

0 (0%)

0 (0%)

Unemployed (unable to work)

0 (0%)

0 (0%)

0 (0%)

14 (45.2%)

3 (75%)

11 (40.7%)

Homemaker

p-value

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more
Housing tenure
Owners
Renters
People older than 18 living in
household, median (IQR)

6
184 (94.8%)
10 (5.2%)

0.535
94 (95.9%)
4 (4.1%)

90 (93.8%)
6 (6.2%)

1 (0,2)

0

2 (1,2)

0 (0,0)

<0.001*

Mobile use (Yes)

146 (73%)

0

76 (76%)

70 (70%)

0.426

PC use (Yes)

25 (12.8%)

4

8 (8.3%)

17 (17%)

0.109

Alcohol

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week

25
39 (22.3%)

0 (0%)

39 (39.8%)

32 (18.3%)

26 (33.8%)

6 (6.1%)

14 (8%)

5 (6.5%)

9 (9.2%)

6 (3.4%)

6 (7.8%)

0 (0%)

2 (1.1%)

0 (0%)

2 (2%)

82 (46.9%)

40 (51.9%)

42 (42.9%)

Tobacco use

4

Never
Former
Current smoker
e-cigarette
Other

113 (57.7%)
76 (38.8%)
7 (3.6%)
0 (0%)
0 (0%)

Body Mass Index (BMI)

30.41 (5.83)
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54 (55.7%)
39 (40.2%)
4 (4.1%)
0 (0%)
0 (0%)
30.65 (6.58)

59 (59.6%)
37 (37.4%)
3 (3%)
0 (0%)
0 (0%)
30.16 (5)

0.547
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Measurement
Blood glucose (mg/dl)
HbA1c (%)

Total

Missing Intervention

Control

142.9 (48.21) 132.54 (38.05)

137.69 (43.6)

1

6.95 (0.96)

58

7.27 (0.96

p-value
0.094

6.72 (0.9)

0.001*

Primary disease
Primary disease CHF

32 (16%)

0

29 (29%)

3 (3%)

<0.001*

Primary disease COPD

45 (22.5%)

0

33 (33%)

12 (12%)

0.001*

Primary disease Diabetes

140 (70%)

0

57 (57%)

83 (83%)

<0.001*

32 (16%)

0

26 (26%)

6 (6%)

<0.001*

Secondary disease
Secondary disease CHF
Secondary disease COPD

49 (24.5%)

0

32 (32%)

17 (17%)

0.021*

141 (70.5%)

0

60 (60%)

81 (81%)

0.002*

7.13 (2.1)

0

7.84 (2.47)

6.43 (1.33)

<0.001*

Myocardial infarct

51 (25.6%)

1

29 (29%)

22 (22.2%)

0.351

Congestive heart failure

56 (28.3%)

2

45 (45%)

11 (11.2%)

<0.001*

Peripheral vascular disease

92 (46.7%)

3

55 (56.1%)

37 (37.4%)

0.013*

Cerebrovascular disease

41 (20.6%)

1

22 (22%)

19 (19.2%)

0.753

Secondary disease Diabetes
Charlson Comorbidity Index
Comorbidity ICD-10 codes

Dementia

8 (4.1%)

5

5 (5.1%)

3 (3.1%)

0.721

73 (36.7%)

1

54 (54%)

19 (19.2%)

<0.001*

Rheumatic disease

7 (3.5%)

1

6 (6%)

1 (1%)

0.118

Peptic ulcer disease

9 (4.5%)

1

6 (6%)

3 (3%)

0.498

Mild liver disease

13 (6.5%)

1

11 (11%)

2 (2%)

0.023*

Diabetes without chronic
complication

106 (53%)

0

58 (58%)

48 (48%)

0.202

Diabetes with chronic complication

72 (36.4%)

2

30 (30%)

42 (42.9%)

0.083

3 (1.5%)

2

2 (2%)

1 (1%)

1.000

Renal disease

22 (11.1%)

2

9 (9%)

13 (13.3%)

0.466

Any malignancy

24 (12.1%)

1

18 (18%)

6 (6.1%)

0.018*

9 (4.5%)

2

5 (5%)

4 (4.1%)

1.000

0 (0%)

1

0 (0%)

0 (0%)

1.000

Chronic pulmonary disease

Hemiplegia or paraplegia

Moderate or severe liver disease
Metastatic solid tumour

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.

In the baseline characteristics by group, no significant differences were found in age, sex
and marital status between the two groups (intervention and control). Regarding the
educational level: the mean differences were in primary school (55.1% vs 37%) and in
secondary / high school (9.2% and 7.1% vs 18% and 14% respectively).
The 95.9% of intervention and the 93.3% of controls are the owner of the house, with no
statistically significant differences. There are no subjects aged 18 or below, who lived
with patients and controls. 76% of intervention and 70% of controls were used to using
mobile phone, while only 8.3% of intervention and 17% of controls reported use of PC.
The difference in alcohol consumed between the two groups was not clinically relevant,
while tobacco use was not different in the two cohorts.
The average values of height, weight, heart rate, blood pressure (systolic and diastolic),
oxygen saturation, glycated haemoglobin were significantly different. The analysis of
primary and secondary pathology, and comorbidities, reveals the absence of
homogeneity between intervention and controls.
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4.7 Main results and discussion
4.7.1

Clinical parameters

Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
CareWell effect
Measurement

Intervention

Control

Sample size (n)

91

98

Unadjusted

Adjusted

3.34 (0.5,6.19)
0.022*

1.14 (-1.84,4.11)
0.585

Median of follow-up period is 12 month

Clinical Data
Heart rate
Basal
Final
Change
p value

69.71 (12.34)
76.46 (12.19)
70.65 (13.34)
74.18 (12.12)
1.07 (-1.08,3.21) -2.28 (-4.17,-0.38)
0.326
0.019*

Systolic blood pressure
Basal
Final

128.21 (22.04)
125.66 (19.24)

135.2 (19.69)
133.69 (16.41)

Change

-2.28 (-7.05,2.5)

-1.46 (-6.07,3.14)

-0.81 (-7.4,5.8)

p value

0.346

0.529

0.808

-5.72
(-11.05,-0.39)
0.652

Diastolic blood pressure
Basal
Final
Change
p value

69.57 (13.19)
77.15 (9.05)
68.13 (12.55)
73.71 (8.64)
-1.32 (-3.91,1.27) -3.41 (-5.69,-1.14) 2.09 (-1.33,5.51)
0.313
0.004*
0.230
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CareWell effect
Measurement

Intervention

Control

Unadjusted

Adjusted

95.64 (2.8)
95.88 (2.23)
0.36 (-0.18,0.91)
0.192

96.9 (2.01)
96.59 (2.05)
-0.32 (-0.69,0.06)
0.096

0.68 (0.02,1.33)
0.044*

0.27 (-0.31,0.84)
0.399

1.01 (0.28)
1.09 (0.34)
0.02 (-0.03,0.08)
0.415

0.97 (0.33)
1.02 (0.41)
0.05 (-0.0,0.1)
0.069

-0.02 (-0.1,0.05)
0.517

-0.04 (-0.13,0.04)
0.845

Oxygen saturation
Basal
Final
Change
p value
Creatinine
Basal
Final
Change
p value

Health status Scales
Barthel index, median (IQR)
Basal
Final

83.85 (23.93)
81.93 (25.78)

97.5 (8.91)
99.16 (5.54)

Change

-1.84 (-6.89,3.22)

1.59 (0.07,3.11)

-3.43 (-8.69,1.83)

p value

0.471

0.040*

0.199

-8.34
(-13.04,-3.63)
0.922

0.18 (-0.7,1.05)
0.687

1.21 (0.40,2.02)
0.490

GDS - Geriatric Depression Scale (Short Form)
Basal
Final
Change
p value

5.53 (3.54)
5.37 (3.67)
-0.06 (-0.75,0.64)
0.868

3.4 (2.89)
3.15 (2.36)
-0.24 (-0.78,0.3)
0.387

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated. The adjusted effect is calculated adjusting by follow-up period, age, sex
and Charlson Comorbidity Index.

Clinical parameters for both intervention and control group data shows that patients are
stable; parameters are in the normal range, there are no relevant variations.
The Barthel Index, the score that measures quality of life, analysing aspects such as, for
example, self-sufficiency and motor skills, gave a median value equal to 95 in
intervention, compared with a higher and more homogeneous value in controls, equal to
100, with a p-value very significant. Barthel Index shows a very high score both in
intervention (81,93 at the end of study vs 83,85 at baseline), and controls (99,16 at the
end of study and 97,5 at baseline), describing two groups quite independent and quite
good at self-managing basic daily needs.
The SD of the first group is relatively high; this means that there are some subjects in
need of a higher degree of care.
The intervention group shows a minor worsening trend during the study, even if it cannot
be considered significant; the opposite situation is reported in the control group, where a
slight improvement emerged.
The differences between the two groups did not turn out to be significant; they are in fact
ascribable to the sample.
GDS, the indicator that measures the severity of depressive symptoms, showed results
on average higher in the intervention group, 5.56 vs. 3.46, but without clinical
significance. The clinical relevance needed a better qualification according to the
introduction of well-defined cut-off. The GDS index does not show relevant symptoms of
depressive disorders: in fact, values in both groups and both at baseline and at the end
of study were close to 5 in intervention and 3 in control group.

V1.0 / 14th January 2017

Page 22 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

These differences are not statistically significant.

4.7.2

Use of health services
Table 3: Use of health services (rate per month)

Measurement

Total

Sample size (n)

189

Missing

Intervention

Control

91

98

p-value

Contact with hospital
Number of hospitalisations
Days in hospital
Patients with any hospitalisation;
for these:
Number of hospitalisations
Days in hospital
Visits to A&E

0.03 (0.06)
0.12 (0.31)
39 (21.4%)

7
8
7

0.04 (0.08)
0.17 (0.34)
30 (33%)

0.01 (0.03)
0.07 (0.26)
9 (9.9%)

<0.001*
0.033*
<0.001*

0.12 (0.07)
0.55 (0.45)

7
8

0.13 (0.08)
0.51 (0.44)

0.09 (0.01)
0.69 (0.5)

0.004*
0.358

1.55 (0.65)
0.39 (0.28)
1.08 (0.63)
0.29 (0.3)

0.1 (0.04)
0.07 (0.04)
0.17 (0.04)
0.02 (0.04)

<0.001*
<0.001*
<0.001*
<0.001*

-

-

Contact with health care providers; number of contacts with:
GPs
Specialists
Nurses
Other health care providers

0.82
0.23
0.62
0.15

(0.86)
(0.26)
(0.63)
(0.25)

7
7
7
7

Contact with social services; number of contacts with:
Social workers
Voluntary workers

-

All the means correspond to the rate of contacts per month, taking into account the follow-up
period for each patient.
* Statistically significant p-value (p<0.05)

The number of hospital stays during the study was very low both in both intervention and
control group: less than four accesses to hospital for the first ones with average duration
of stay of 15 days.
Among the intervention group, the average number of accesses per patient is 1,5, with a
very high SD, that shows that not all patients had contact with their GP during the study.
The number of accesses to the specialist (0.39) and other care professionals (0.29) is a
lot smaller; about one contact per patient with the nurse.
A lower rate of contacts among controls was reported: less than 10 patients out of 98
met the GP, less than seven needed specialist consultation; they had an average of less
than one contact with the nurse.
For both type of contacts (hospital and outpatient clinics), differences reported from
compared data turned out to be statistically significant.

4.7.3

Safety

Care related safety
Table 4: Reasons for ending the study, by group
Variable
Sample size
Complete the study
Deceased
Other reason for ending study
V1.0 / 14th January 2017

Total

Intervention

Control

200

100

100

189 (94.5%)

91 (91%)

98 (98%)

0.662

7 (3.5%)

5 (5%)

2 (2%)

0.450

4 (2%)

4 (4%)

0 (0%)

0.134
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During the study, a total of 11 patients gave up the project, 5.5% of the total: nine in
intervention and two in control group. In total, we reported seven deaths and four
dropouts, the latter for reasons related to the patient's pathology and only in one case
from unfulfilled expectations of the project.
Technical safety
Table 5: Technical safety
Technical safety

Number
(n)

Description

Solution

Connection problems

6

Only at the
beginning

The hub included a wired connection
via telephone line (PSTN connection)
in addition to the wireless connection
(GPRS connection)

System break-downs

0

Missed messages

0

No further analysis was carried out.
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5 Domain 4: Care recipient perspectives
5.1 Introduction
An evaluation of the perception of the distinct actors participating in the integrated care
model has been performed.

5.2 Objective
To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3 Results: PIRU
5.3.1 Results
Table 6: PIRU questionnaire on user experience of Integrated Care: differences
between groups (Intervention & Control)
Measurement

Intervention
Baseline

Sample size (n)

Final

Control
Baseline

91

Final

Dif I-C Dif I-C
Baseline Final

98

Have all your needs been assessed?
All of my needs have been
assessed
29 (31.9%) 24 (26.7%) 93 (94.9%) 96 (98%)
Some of my needs have
been assessed
60 (65.9%) 61 (67.8%) 5 (5.1%)
2 (2%)
None of my needs have
0
0
0
0
been assessed
Don’t know/can’t remember 2 (2.2%)
5 (5.6%)
0
0
p value Pre-Post
<0.001*
<0.001*

0.321

0.180

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

29 (31.9%) 31 (34.4%) 92 (93.9%) 89 (90.8%)
60 (65.9%) 54 (60%)
6 (6.1%)
9 (9.2%)
2 (2.2%)
5 (5.6%)
0 (0%)
0 (0%)
<0.001*
<0.001*

0.471

0.366

Were you involved as much as you wanted to be in decisions about your treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

V1.0 / 14th January 2017

34 (37.4%) 32 (35.6%) 93 (94.9%) 89 (90.8%)
55 (60.4%) 52 (57.8%) 5 (5.1%)
8 (8.2%)
2 (2.2%)
6 (6.7%)
0
1 (1%)
<0.001*
<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Were your family or carer involved in decisions about your care and support as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

38 (41.8%) 38 (42.2%) 94 (95.9%) 85 (86.7%)
50 (54.9%) 41 (45.6%)
2 (2%)
12 (12.2%)
3 (3.3%)
5 (5.6%)
0
0

0

1 (1.1%)

0

5 (5.6%)
<0.001*

2 (2%)

1 (1%)

0

0
<0.001*

0.083

0.009*

Were your family or carer involved in decisions about your treatment as much as you
wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or
carers available to be
involved
I didn’t want my family or
carer to be involved
p value Pre-Post

37 (40.7%) 35 (38.9%) 94 (95.9%) 84 (85.7%)
51 (56%) 44 (48.9%)
2 (2%)
13 (13.3%)
2 (2.2%)
6 (6.7%)
0
0

1 (1.1%)
0

3 (3.3%)

2 (2.2%)
<0.001*

2 (2%)

1 (1%)

0

0
<0.001*

0.216

0.011*

Overall, do you feel that your carer/family has had as much support from health and
social services as they needed?
Yes, they have had as much
support as they needed
14 (15.4%) 21 (23.3%) 92 (93.9%) 90 (91.8%)
They have had some
support but not as much as
they needed
63 (69.2%) 53 (58.9%) 4 (4.1%)
7 (7.1%)
No, they have had little or
no support
10 (11%)
7 (7.8%)
0
0
They did not want/need
support
3 (3.3%)
5 (5.6%)
0
0
There are no family
members or carers to
support
1 (1.1%)
4 (4.4%)
2 (2%)
1 (1%)
p value Pre-Post
<0.001*
<0.001*

0.296

0.368

To what extent do you agree or disagree with the following statement…‘Health and
social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

3 (3.3%)
7 (7.8%) 89 (90.8%) 39 (39.8%)
61 (67%) 71 (78.9%) 8 (8.2%) 58 (59.2%)
25 (27.5%) 12 (13.3%)
1 (1%)
1 (1%)
2 (2.2%)
0
0
0
0
0
0
0
<0.001*
<0.001*

0.008*

<0.001*

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the
time
15 (16.5%) 8 (8.9%) 91 (92.9%) 61 (62.2%)
It happens most of the time 64 (70.3%) 75 (83.3%) 6 (6.1%) 36 (36.7%)
It happens some of the time 12 (13.2%) 7 (7.8%)
1 (1%)
1 (1%)
No
0
0
0
0
p value Pre-Post
<0.001*
<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

To what extent do you agree or disagree with the following statement…‘My care and
support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

7 (7.7%)
5 (5.6%) 92 (93.9%) 43 (43.9%)
80 (87.9%) 81 (90%)
5 (5.1%) 53 (54.1%)
4 (4.4%)
4 (4.4%)
1 (1%)
2 (2%)
0
0
0
0
0
0
0
0
<0.001*
<0.001*

0.847

<0.001*

To what extent do you agree or disagree with the following statement…‘My treatment is
reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

5 (5.5%)
4 (4.4%) 90 (91.8%) 34 (34.7%)
83 (91.2%) 82 (91.1%) 7 (7.1%) 63 (64.3%)
3 (3.3%)
4 (4.4%)
1 (1%)
1 (1%)
0
0
0
0
0
0
0
0
<0.001*
<0.001*

0.856

<0.001*

To what extent do you agree or disagree with the following statement…‘My medicines
are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

15 (16.5%) 7 (7.8%) 88 (89.8%) 34 (34.7%)
75 (82.4%) 81 (90%) 10 (10.2%) 61 (62.2%)
1 (1.1%)
2 (2.2%)
0
3 (3.1%)
0
0
0
0
0
0
0
0
<0.001*
<0.001*

0.198

<0.001*

Do you have a named health or social care professional who co-ordinates your care and
support?
Yes
No, I co-ordinate my own
care and support
Don’t know/not sure
p value Pre-Post

53 (58.2%) 80 (88.9%) 98 (100%) 98 (100%)
30 (33%)
6 (6.7%)
8 (8.8%)
4 (4.4%)
<0.001*

0
0

0
0
<0.001*

<0.001*

1.000

If you have questions, when can you contact the people treating and caring for you?
Please tick ALL the apply
During normal working
hours
During the evening
During the night
Weekends
Don’t know/not sure
p value Pre-Post

84 (92.3%) 78 (86.7%) 98 (100%) 98 (100%)
0
2 (2.2%)
0
0
0
0
0
0
0
0
0
0
7 (7.7%) 10 (11.1%)
0
0
0.005*
<0.001*

0.223

1.000

Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post
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27 (29.7%) 60 (66.7%) 97 (99%) 89 (90.8%)
64 (70.3%) 26 (28.9%)
1 (1%)
9 (9.2%)
0
4 (4.4%)
0
0
<0.001*
<0.001*
<0.001*
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Measurement

Intervention
Baseline

Final

Control
Baseline

Final

Dif I-C Dif I-C
Baseline Final

Do all the different people treating and caring for you work well together to give you the
best possible care and support?
Yes, all of them work well
together
Most of them work well
together
Some of them work well
together
No, they do not work well
together
Don’t know/not sure

6 (6.6%)

13 (14.4%) 78 (79.6%) 89 (90.8%)

65 (71.4%) 54 (60%) 19 (19.4%)
19 (20.9%) 19 (21.1%)
0
1 (1.1%)

p value Pre-Post

0
4 (4.4%)

<0.001*

9 (9.2%)

0

0

1 (1%)
0

0
0

<0.001*

0.189

0.050*

Do health and social care services help you live the life you want as far as possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

4 (4.4%) 16 (17.8%) 81 (82.7%) 68 (69.4%)
82 (90.1%) 63 (70%) 16 (16.3%) 30 (30.6%)
5 (5.5%) 11 (12.2%)
1 (1%)
0
<0.001*
<0.001*

0.008*

0.040*

To what extent do you agree or disagree with the following statement…‘In the last 12
months, health and social care staff have given me information about other services that
are available to someone in my circumstances, including support organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

3
68
15
5

(3.3%)
0 (0%)
79 (80.6%) 32 (32.7%)
(74.7%) 63 (70%) 17 (17.3%) 65 (66.3%)
(16.5%) 21 (23.3%)
2 (2%)
1 (1%)
(5.5%)
6 (6.7%)
0
0
0
0
0
0
<0.001*
<0.001*

0.204

<0.001*

When it comes to information about your health and well-being, do you feel that you
have to repeat this information a lot when talking to different people treating and caring
for you?
No, usually once
Sometimes
Quite frequently
Yes
p value Pre-Post

34 (38.6%) 34 (42%) 67 (69.8%) 65 (67%)
37 (42%) 39 (48.1%) 25 (26%) 26 (26.8%)
14 (15.9%) 7 (8.6%)
4 (4.2%)
5 (5.2%)
3 (3.4%)
1 (1.2%)
0
1 (1%)
<0.001*
0.005*

0.307

0.472

Data presented as frequencies (%)
* Statistically significant p-value (p<0.05)

5.3.2 Interpretation and discussion of findings
Customer satisfaction evaluation carried out related to the integrated care shows that
most patients in the intervention group (average between 60% and 80% of answers)
considered to have been involved in decisions related to the treatment of their health
condition, care plan, psychological support, and drugs prescription. Fewer people appear
to be completely satisfied with the service.
These opinions improve slightly from baseline to the end of the study.
Patients turn out to be more critical about the involvement of family and caregivers: from
the given answers, despite the opinions being overall generally positive, it is clear that
patients do not feel completely sure about the capability of health professionals in
interpreting their needs, not very much referring to the treatment, but specifically
regarding the active involvement of themselves and their family / caregiver in the
decisions about their care plan.
V1.0 / 14th January 2017
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Intervention patients appear to feel that their chronic condition is very much understood
(data referring to this item doubles from baseline to end of study), and they are
optimistic and convinced that the disease and care management received will improve
their “general” condition in living their life.
There are better attitudes in the control group, where almost all patients, 94% at
baseline and 98% at the end of study, feel fully involved in all the aspects analysed
(treatment, care plan, psychological support, drugs prescription) both as individuals and
as family / caregivers.
The reason for a better attitude in the control group was because the disease and care
management carried out according to the Integrated Chronic Care Model methodology
(Puglia Care Programme) was quite recent in the area of analysis (North of Puglia);
therefore the expectations of patients enrolled in the CareWell study were satisfied, and
even surpassed, because to be involved in a European project appeared to be challenging
and rewarding both for patients and professionals. Whereas in Campi Salentina (South of
Puglia), where the intervention group was enrolled, the Puglia Care Program has been
operational since 2004; therefore patients' expectations of a significant improvement in
their quality of life by using devices for remote monitoring of their chronic condition were
a lot higher. The result was that the improvement perceived was very limited, because
the advantages derived by the use of devices were soften by the reduced time the
professionals could dedicate to the personal relation with patient, and to the re-tuning of
the care plan. This happened because the Care Managers and doctors had to face
technical problems related to the use of devices at the start, and this caused an
unexpected increase of workload that took time out of their routine work. It is
understood that this issue represented a burden for a six month study, a time frame too
short to neutralise the effect of the introduction of the innovative technology. This is
reported in the RAIL tool, and comes out in the qualitative interviews both with patients
and professionals. This is why the above reported data needs to be interpreted with
caution, considering all these indirect variables and determinants.
The differences observed comparing the distributions inside the same group at baseline
and at the end of study, and the ones measured comparing the two groups (intervention
and control) are statistically significant.
With regard to integrated care (PIRU questionnaire), a comparison in the same group at
baseline and end of study, and between the two groups, intervention and control, shows
a significant difference in all items explored, with answers very homogeneous and
strongly positive in the control group compared to the intervention.

5.4 Process evaluation
5.4.1 Summary of care recipient experiences
This integrated model has improved patients' self-confidence and their ability to selfmanage their disease. As a consequence, patients and carers show more confidence in
their health professionals, and they perceive an improvement of the services they
receive. Patients and carers have had a very positive attitude toward the telemedicine
resources they have used, which have made them more independent in the monitoring of
their health data.
Patients and carers were very satisfied with this new care model, and they hoped it can
continue.
Regarding the ICT resources that have been employed in the project, the main
disadvantages were related to the initial phase, where some training was needed to be
able to get used to the system, and because of the time that was for the devices to work
properly (internet connections, setting of the parameters such as glucometers). The main
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benefits of using ICTs that were mentioned in the interviews were related to the time
reduction in each visit due to the ability of accessing the clinical data more quickly.
What do the analyses show?
Once the initial phase, where time and training were needed to get used to the system,
was finished, this project generated a positive attitude in patients, carers and
professionals, and all of whom were satisfied with the experience.
This new care model reduces time for each visit, with quicker access to the health data,
closer relationships between patients/carers and professionals, and positive attitudes
toward the telemedicine resources that are used.
What implications does this have for your Care recipients?
All the stakeholders agreed that the care recipients are now more self-confident and have
more resources to manage their health data, which make them feel more secure and
more willing to take part in the health process.
Discuss any limitations in methods for data collection
The qualitative techniques have the limitation of obtaining more subjective information
than other techniques. But they permit a deeper understanding of the participants.
Despite this limitation, the number of participants in all the sites gives us the confidence
that the results are in line with the main objectives of the qualitative evaluation.
These interviews have been performed by people different to those in charge of the
analysis, which could cause a certain loss of information that is obtained by participating
in both phases. But the expertise of the team in this methodology helps to reduce the
influence of this limitation.
A final limitation in this site is that there is only one interview in each stakeholder group,
instead two. This limits the amount of information that has been obtained, and also the
generalisation of the results.
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6 Domain 6: Organisational aspects
6.1 Process and structure
6.1.1 Service integration aspects
The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 7: Overview of facilitators and barriers experienced 5-6 months after
implementing ICT in relation to integrated care
5-6 months after implementation
Facilitators

Barriers

Technical
The
devices
facilitated
circulation of information; this
represented an incentive to
use them.

Technical problems were mainly the usability of the
devices by professionals, and the ICT connections.
There were similar problems for the elderly, who
were partly diffident, partly unable.
Some areas were not properly covered by internet
connection, therefore slow transmission.

Knowledge of technology by
healthcare professionals.

Some glucometers not accurate in reading
glycaemia. Failure in the transmission of data from
glucometer.

Implementation
of
an
empowerment programme for
patients.

Systems not always appropriately calibrated and
adjusted. Possibility to check repeated transmission
only later on the platform, and not in real time.
Need for adequate preparation and availability of
healthcare professionals.
Cultural change in the use of technology is slow.

Organisational
Support from head of section.

Some stakeholders unwilling to participate.

Good training, good team
spirit, and great enthusiasm in
testing the use of devices.

At the beginning, use of devices implied more time
to spend at patient home; this had an important
impact in the organisation of daily work.

No incentives were given.

Complexity of the intervention.

Synergy
professionals.

between

Administrative
Strong involvement in the pilot
of the care management team

No easy integration between primary care and
hospital level.

The participation and support
of
general
managers can
facilitate the implementation of
the programme.

Management of the delivery of devices at patient's
home, and acquisition of consumables.
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5-6 months after implementation
Facilitators

Barriers

Economic
A budget for implementation
was given.

No incentives to professionals were given.

No budget was given, because
the organisational model was
already in place.

We did not consider that devices used a lot more
consumables, that were not include in the initial
budget.

New service provided free of
charge to patients.

6.1.2

Interviews on organisational aspects

Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
The most relevant findings on organisational aspects are described below.
At the beginning of the study, the professionals suffered a big workload, mainly due to
the need to educate patients and carers, control for critical issues, and supervise the
remote monitoring. This more negative view of the project has been compensated by the
positive evaluation of the collaboration that has been generated between health
professionals, which was considered stimulating.
This model has resulted in a better scheduling of specialist visits and laboratory
examinations, although there is still the need to improve the relationships between
specialists, and have real time supervision of patients’ data. Also, the communication
with hospitals needs improvement.
The deployment of the model to the whole organisation would need:
 a quicker resolution of the technical difficulties that were found with the ICT tools;
 more detailed information on the procedures that are needed to be able to adopt
this new model;
 all the professionals should be integrated in this model, also those in the regional
system, with their commitment in terms of working hours;
 a change in the way healthcare and homecare are provided, allowing meeting
patients’ and carers’ needs;
 system for centralising alerts and information sharing;
 an improved software solution allowing the transmission of images, documents, and
medical reports;
 personnel (care managers, district specialists);
 equipment for remote monitoring; and
 medical devices for home testing.
The ICT resources employed in this site have allowed a reduction in the time for each
visit, due to the ability to access clinical data both more quickly and before the visit, and
even before the worsening of the patient, allowing for faster interventions. Also, this
information can be shared with other professionals treating the same patient. Regarding
the pattern of use of health services, these resources could reduce the length of hospital
admissions and the number of inappropriate calls to the emergency services. The main
disadvantages were related to the initial phase, where some training was needed to get
used to the system, and because of the time was need to get the devices working

V1.0 / 14th January 2017

Page 32 of 40

Public

D7.3 Annex 5 Final outcomes for Puglia site

properly (internet connections, and setting of the parameters). Finally, it was also
mentioned that the patients are too old and have difficulties getting used to these tools.

6.2 Professionals' perspectives
In Puglia, the care programme was already in place. The care team was involved in the
deployment of the CareWell care pathway, and interviews were performed with Care
Managers (specialised nurses), GPs and specialists involved in the project.

6.2.1 Summary of professionals' experiences
6.2.1.1

Round 1

It is very clear that they all professionals agree that the introduction of ICT tools and
remote monitoring facilities and communication makes it possible to give quicker answers
to patients about possible changes in the care plan, and make quicker decisions among
professionals involved in patients' needs. All agreed that it makes it easy to access data
and patient’s information.
There was a reduction in the number of phone calls and visits to patient's home, and also
more focused questions from patients and between colleagues.
Professionals agreed that at the beginning there was quite a lot of diffidence from
patients in using devices; they had to perform a role play at the patient’s home to
improve confidence. But after that, patients appeared to be happy to be able to selfmonitor. The use of devices improved, and facilitated contact with patients who were
happier and more compliant.
Doctors (GPs and specialists) found the devices easy to use, and felt very confident using
them.
They did not notice very much improvement of the empowerment process, because in
Puglia care programme, the empowerment process in based mainly on counselling
performed regularly by Care Managers. Six months was not a long enough time to
understand whether the introduction of devices improved the empowerment process,
which was already at a good level.

6.2.1.2

Round 2

The more significant issue regarding the impact of the programme is the workload that
professionals, and mainly care managers, have had, especially in the first period of the
study. At this stage, they had to train patients, control for critical issues, supervise
remote monitoring, and interact with GPs; all these tasks had a great impact on their
work. A more positive view of the impact of this programme was related to the
collaboration between health professionals, which was considered stimulating.
When they were asked about the work coordination and organisation, professionals
believed that this model has resulted in a better scheduling of specialist visits and
laboratory examinations, although there is still a need to improve the relationships
between specialists, and getting real time supervision of patients’ data, which would
increase the benefits of the programme. The professionals that have been interviewed in
this qualitative approach have referred to more intense and frequent contacts between
them, and also improved communication and information sharing. But the
communication with hospitals needs improvement.
As with patients and carers, very little information appears in the interviews regarding
the expectations of the stakeholders. One of them stated having very high expectations,
and another one hoped that something better could be implemented. All of them look
very satisfied with this new care model.
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7 Domain 7: Social, ethical and legal
aspects
7.1 Ethical issues
Table 8: Ethical issues
Issue

How
issue Dates
was
addressed

Evidence

Care
recipient
autonomy

Consent to
treatment.

A care recipient information pack was created,
nurses were trained to deliver oral guidance
with the written information, and care
recipients’ consent was recorded in writing. A
two week cool-off period was introduced to
allow care recipients to withdraw after
considering the written guidance provided by
nurses.
Sometimes a second meeting with patient was
necessary in order to get them to sign the
consent.
Previous to that, a collective training session
was held with GPs, specialists and nurses, in
order to explain the objective of the project
and better orient them in performing the
consent with patients, and have an active
participation of patients.
The informed consent used in CareWell was the
same one used for the regional Care
programme
already
ongoing
in
Campi
Salentina site. Only a paragraph referring to
the use of devices was added, and
communicated to the Ethics Committee.

Access and
equity

A methodology Jan-Feb
was used to
2015
define the list
of patients to
enrol.
Patients were
selected
according to
the agreed
protocol.

A list of eligible patients was created among
patients over 65yrs for each GPs engaged in
the project. The patients were selected
according to the Charlson index and the
inclusion / exclusion criteria agreed in the
protocol. A reserve list was created in case of
need.

Normative
Codes

Referring to all Jan-Feb
the regulations 2015
/ laws in force
on
observational
studies.

See all the laws / directives existing at
National / Transnational level:
https://www.youtube.com/watch?v=MwvleeZQ
I70
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Issue

How
issue Dates
was
addressed

Assessment Statistical
of risk and analysis was
benefit
performed
between
intervention
and control
group.
as specified in
the agreed
protocol

Evidence

See the
adopted
protocol

Reduction in accesses to hospital and of days
of hospital stays, reduction in number of
accesses to A&E, reduction in number of
inappropriate contacts with GPs.
Regarding professional risks, rules in force
were considered valid and normally applicable
in routine clinical practice.

7.2 Legal issues
Table 9: Legal issues
Issue

How issue
addressed

was Dates

Clinician
accreditation

Specific procedures March
activated to
2015
guarantee
professionals
accreditation to
ICT platform.

All
professionals
received
specific
credentials to have access to the ICT
platform. Access to patients' data was
allowed
for
different
levels
of
responsibilities
according
to
the
professional role and under current
professional accreditation.

Device
certification

Enclosing devices
quality / operating
manuals.

Hermes hub H&S SpA

March
2015

Evidence

Hermes is an electro-medical device Class
IIa planned and build according to
D.L.46/97 (adopting Directive 93/42CEE
about Medical Devices, emended
afterwards with D. lgs. 25.01.2010, n.37
adopting Directive2007/47/CE), it is CE
certified by IMQ.
Fora weight scale W310
This device has been tested to meet the
electrical and safety requirements of:
IEC/EN 61010-1, IEC/EN 61326, EN 301
489-17, EN 300 328.

Glycemia control system: Fora comfort
advanced G31 - CE 0459
Pulsoximeter: Nonin Onyx II 9560BT CE 0123
Blood pressure: A&D medical UA-767
plus bt CE 0123
Label CE Directive on Medical Device CE
0678 R&TTE
Label
on
radio
equipment
and
telecommunication end
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Issue

How issue
addressed

was Dates

Evidence

Information
Governance

Use of Regional
system Rupar for
data protection

Feb-Mar

The ICT Platform data flow runs on the
regional protected line Rupar which
guarantees the highest level of data
protection, and each external user has
VPS credentials to access Rupar from
locations external to the public RHS.
Specific adaptation was necessary to link
and allow access of devices for remote
monitoring to the ICT Platform; this can
be found in deliverable D4.1, technical
adaptation.
All patient data were anonymised
according to international rules and the
ones in force at a national / regional
level.

Professional
liability

Only civil servant
professionals were
involved, that
belong to
professional
associations.

Feb-Mar

Professionals involved in the project were
all personnel already working for the
RHS, civil servants. They underwent
specific training courses on disease and
care management of chronic patients
when the Care Programme started in
Puglia. Specific refresher sessions were
held on the use of medical devices for
remote monitoring of patients before
starting
enrolment
of
patients in
CareWell project.
For professional liability, therefore, they
refer
to
the
specific
professional
association.

7.3 Social issues
Table 10: Social issues
Issue

Key findings

Evidence

Changes in
care recipient’s
roles

Receiving their treatment at
home on a regular timetable
enabled care recipients to
reduce travel to reach
professionals practice.

Reduction in number of accesses to
care practices. Improvement in
quality of time for GPs that could
use the time dedicated to each
patient
to
improve
the
care
pathways, and improve personal
relations
with
patients
(more
personalised).

Care recipient’s
relatives and
others

Idem as above:
In Puglia, most of the time
relatives / families take care of
multimorbid chronic patients.

Idem as above.
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Issue

Key findings

Evidence

Societal,
political and
context
changes

There was not enough time to
verify an impact on societal and
political context.
The introduction of new
organisational models always
leads to modification of
approaches and behaviours. It
was overcome step by step by
involving stakeholders and
policy makers in the process of
change management, and also
raising awareness of the
advantages of working as a
team.

There was political interest in the
development of the project and in
the experimentation of the new
organisational model with the use of
ICT, which was considered coherent
with the priority of the Regional
Government; therefore there were
actions taken to facilitate the
success of the project, but no open
commitment by politicians was
made.

Changes in
responsibilities

The professionals found it easy
to work as a team; they felt
more comfortable in sharing
with colleagues the
management of patients. This
improved the quality / time of
work dedicated to patients by
each professional. The
empowered patients and the
shared agreement on the plan of
care inverted the responsibility:
patients became more
responsible for their own
actions; therefore there was less
blame on the professionals'
prescriptions and decisions on
patient’s life and lifestyle
(likewise for caregivers).

Interviews during the compilation of
the ASSIST tool and on the quality
survey of patients' caregivers,
professionals' satisfaction

Gender issues equity

No gender issues were
registered.

None.
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8 Transferability and sustainability
8.1 Sustainability
Assessment question

Practical consequences

How can the CareWell
Puglia Region expects to guarantee in the next 2-3 years a
service be sustainable in large scale deployment of:
long-term?
 remote monitoring solutions to support integrated care;
 telecare / telehealth solutions to ensure intensive care at
home (Hospital at home);
 ambient assisted living technology for healthcare to
improve quality of life of multi-morbid elderly people.
Regional Operational Plan 2014-2020 on use of structural
funds; 1.300 million euros of European Regional Development
Funds are allocated to achieve this objective.
Feasibility studies will be put in place to address resources
allocated in the operational plan. The CareWell cost-benefit
analysis will be one of them.

8.2 Transferability
Assessment question

Practical consequences

How can the CareWell
service be transferred
to other organisations?

Top management considers integrated approach a solution
both to:
 deliver services in problematic geographical areas;
 provide
services in areas where a forthcoming
reorganisation of regional hospitals will bring new closures.
Efforts are being made in order to increase the number of
Local Health Authorities adopting the integrated approach with
remote monitoring, aiming to achieve homogeneous care.
Evaluation results will help in defining the future Puglia scaleup roadmap.
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9 Overall discussion
Puglia chose an intervention & control study with parallel groups with a four-month
enrolment period, from March to June 2015; in only a few cases patients were included in
July. The foreseen monitoring period was 12 months from first enrolment. From the
database, 200 patients over 65 were extracted, and enrolled according to the selection
criteria agreed in the protocol:
 100 patients in LHD of Campi Salentina in the ASL of Lecce for the intervention
group; these were given the kit containing devices for remote monitoring of clinical
parameters such as blood sugar, weight, blood pressure and oxygen saturation.
 100 patients in LHD of Canosa in the ASL of BAT for control group; these were
monitored without the use of remote monitoring equipment.
Comparing the two groups at the end of the study, patients were similar in respect to
clinical and demographic characteristics, but not completely the same.
The chosen patients were stable from the clinical point of view, in most cases
autonomous, and without particular problems of depression.
We knew that the one year observation time would not be sufficient to identify long term
effects and outcomes such as, for instance, survival free from disability. However,
relations and number of contacts within the care team in the intervention group
represent an important effort towards the improvement of an integrated care approach,
which could be considered as an outcome itself. The ability of the integrated approach
both to keep patients stable in their chronic conditions, and to detect unstable cases to
be appropriately transferred to a higher intensity setting of care, (hospital admission in
the intervention group, where Barthel index outcomes seem to hint the presence of more
fragile subjects) could be read as encouraging outcomes.
Apart from the deaths, the level of dropouts is very low (2%), and only in one case was
this due to the design of the project. In both groups, patients expressed a positive
opinion about healthcare professionals’ capability to involving them and their family/care
givers in psychological support, treatment and care plans.
During the year of the study an improvement was registered in the opinions of patients
on the level of involvement and understanding of their condition by health and social care
workers, which appears to be a point of strength of the project methodology.
Nevertheless, some differences in opinions were reported between intervention and
control group. Intervention group in fact turned out to be slightly more critical about the
integrated care model proposed, and the capability of the methodology proposed to fully
answer their needs of care and support as expected at enrolment, not much from the
point of view of empathy and attention to care, but rather on the capability of being fully
involved in the decision making about their own chronic condition.
This finding may indicate a bias related to expectations of the intervention group patients
that were certainly higher than the patients in the control group, because they already
very much informed and trained in the innovative integrated care model implemented in
the project.
It is important to consider the effects due to the introduction of devices in the site
(changes in habits, devices malfunctioning, etc.) which diverted Care Manager’s energies
from the integrated care to the management of the new technologies. Therefore it is
plausible to believe that the introduction of remote monitoring devices had an impact in
the final opinion of intervention group. In many cases, most of the problems reported
referred to the use of devices and malfunctioning; very often Care Mangers were not
skilled enough to promptly find solutions to the technical problems. This also caused an
increase in the workload of Care Managers who were very often compelled to omit time
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for patient care management. This weakness could be attributed to the lack of
appropriately qualified professionals dedicated to device maintenance.
It is also important to consider the bias determined by a very subjective interpretation of
questions, and the possible influence of the interviewers who were different between
intervention and control.
From a qualitative point of view, the overall outcomes were positive. In particular, the
patients considered remote monitoring a positive innovation to be continued and
improved in the future, because they felt “cuddled”, and more self-confident; some
patients were supported to overcome initial doubts about the use of technology.
Care givers felt more confident supporting their relatives because they know exactly their
role, so it was easier to manage their tasks knowing that someone else was continuously
monitoring the health status of the patients. The new integrated approach also made it
easier to self-manage the disease.
Professionals found collaboration with Care Managers very stimulating. Thanks to ICT
support, they could save time on clinical data collection, so that they could dedicate more
time in the definition and improvement of the care plan, on treatment, and on personal
contacts with patients.
Care Managers reported that the new approach improved relations between professionals
and patients, and ensured better coordination of the care team. The remote monitoring
meant they were more confident in the disease and care management of the patient.
Their expectations for the project were very high, and mostly satisfied, except for the
disappointment related to the technical problems with devices, mainly at installation and
set-up. They also highlighted the advantages of reacting promptly in case of worsening of
clinical conditions, even if they pointed out the lack of an alert system.
Care Managers pointed out that a central control room could be a further development of
the model, improving care coordination and guaranteeing prompt intervention in case of
rapid worsening of clinical conditions.

V1.0 / 14th January 2017

Page 40 of 40

Public

D7.3 Annex 6 Final outcomes
for Powys site
WP7 Evaluation
Version 1.0, date 17th January 2017

The CareWell project is co-funded by the European Commission within the ICT
Policy Support Programme of the Competitiveness and Innovation Framework
Programme (CIP). Grant Agreement No.: 620983
The information in this document is provided as is and no guarantee or warranty is
given that the information is fit for any particular purpose. The user thereof uses the
information at its sole risk and liability

D7.3 Annex 6 Final outcomes for Powys site

DOCUMENT INFORMATION
ORGANISATION RESPONSIBLE
Kronikgune

AUTHORS
Itziar Vergara (Osakidetza)
Nerea González (Kronikgune)
Ane Fullaondo (Kronikgune)
Jodie North (PHB)

DISSEMINATION LEVEL
Public

VERSION HISTORY
Version

Date

Changes made

By

V0.1

5th December 2016

Initial draft

V0.2

10th December

Tables with
included

v0.3

15th December

Qualitative results included

Nerea González

V0.4

21st December

Amendments by pilot site

Jodie North

V0.5

22nd December

Abbreviations added

Ane Fullaondo

V0.6

23rd December

Minor changes of formatting

Ane Fullaondo

V0.7

16th January 2017

Minor changes

Jodie North

V1.0

17th January 2017

Version for issue

John Oates

John Oates
quantitative

data

Itziar Vergara

OUTSTANDING ISSUES
None

FILENAME
D7.3 Annex 6 CareWell final outcomes for Powys site v1.0 publicy

STATEMENT OF ORIGINALITY
This deliverable contains original unpublished work except where clearly indicated
otherwise. Acknowledgement of previously published material and of the work of
others has been made through appropriate citation, quotation or both.

V1.0/ 17th January 2017

Page 2 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

Table of Contents
TABLE OF CONTENTS

3

1.

5

2.

INTRODUCTION
1.1 Purpose of document

5

1.2 Glossary

5

METHODOLOGY

6

2.1 Quantitative study

6

2.1.1
2.1.2
2.1.3

Baseline analysis
Pre-Post analysis
Effect of CareWell intervention

6
6
6

2.2 Qualitative analysis
3.

DOMAIN 1: HEALTH AND SOCIAL SITUATION OF THE CARE
RECIPIENTS AND CHARACTERISTICS OF THE SERVICE

8

3.1 Description of the health situation of the care recipient
(Overall / general description)

8

3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6

Chronic obstructive pulmonary disease (COPD)
Burden of the disease
Diabetes Mellitus (type 1 and type 2)
Burden of the disease
Cardiovascular diseases (CVDs)
Burden of the disease

8
9
9
11
11
11

3.2 Current management of the health and social situation (usual
care)

12

3.3 Revised management of the health problem (new care)

12

3.3.1
3.3.2
3.3.3
3.3.4

4.

6

Stable Patients – out of hospital care
Unstable Patients – out of hospital care
Inpatient - hospital care
Inpatient – hospital discharge preparation

12
13
13
13

3.4 Requirements for Integrated Care Model implementation

13

3.5 Technical characteristics of the service

14

3.6 Requirements for use of the ICT solution

15

DOMAIN 2 AND 3: SAFETY
EFFECTIVENESS

&

CLINICAL AND

CARE
16

4.1 Aim and Objectives

16

4.2 Methods: Setting

16

4.3 Methods: Participants

16

V1.0/ 17th January 2017

Page 3 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

4.4 Methods: Data collection sources/measurement

17

4.5 Results: Participants

17

4.5.1
4.5.2

17
18

4.6 Results: Baseline characteristics

19

4.7 Main results and discussion

21

4.7.1
4.7.2
4.7.3

5.

End users
Enrolment flow charts

Clinical parameters
Use of health services
Safety

21
22
23

DOMAIN 4: CARE RECIPIENT PERSPECTIVES
5.1 Introduction

24

5.2 Objective

24

5.3 Results: PIRU

24

5.3.1
5.3.2

Results
Interpretation and discussion of findings

5.4 Process evaluation
6.

DOMAIN 6: ORGANISATIONAL ASPECTS
6.1.1
6.1.2

8.

9.

28
28

Service integration aspects
Interviews on organisational aspects

6.2 Professionals' perspectives
6.2.1

24
27

27

6.1 Process and structure

7.

24

Summary of professionals' experiences

DOMAIN 7: SOCIAL, ETHICAL AND LEGAL ASPECTS

28
29

30
30

33

7.1 Ethical issues

33

7.2 Legal issues

33

7.3 Social issues

34

TRANSFERABILITY AND SUSTAINABILITY

35

8.1 Sustainability

35

8.2 Transferability

35

OVERALL DISCUSSION

V1.0/ 17th January 2017

36

Page 4 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

1. Introduction
1.1

Purpose of document

This document reports the detailed outcomes and final evaluation for the Powys site.

1.2

Glossary

CR

Care Recipient

CTC

Care Transfer Co-ordinator

eCCIS

eCare Client Impact Survey

EHR

Electronic Health Record

GDS

Geriatric Depression Scale

GP

General Practitioner

HC

Health Care

HCP

Health Care Provider

ICT

Information & Communication Technology

I/FC

Informal/Family Carer

IHR

Individual Health Record

KPI

Key Performance Indicator

PHC

Primary Health Care information system

PHR

Personal Health Record

SC

Social Care

SCP

Social Care Provider
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2. Methodology
2.1
2.1.1

Quantitative study
Baseline analysis

Baseline characteristics will be presented as a descriptive analysis. Baseline distribution
for both control and intervention groups, and the p-value for the difference, in order to
assure their comparability, should be performed.
The type and distribution of each variable determines how it should be presented.
 Numerical variables with a normal distribution should be presented with a mean
and standard deviation, m (SD). Differences between groups will be performed by
Student's t-test.
 Numerical variables non-normal distributed should be presented with a median and
interquartile range, me (Q1,Q3). Differences between groups will be performed by
nonparametric Wilcoxon test.
 Categorical variables should be presented with frequencies and percentages, n (%).
Differences between groups will be performed by 2 test.

2.1.2

Pre-Post analysis

In order to identify final differences compared to baseline characteristics, in the case of
numerical variables, pre-post differences will be calculated by Student's t-test or for nonnormal distributed variables, Wilcoxon test, both analyses for paired data. For categorical
variables, the differences will be calculated by McNecmar's test for paired data.

2.1.3

Effect of CareWell intervention

The objective is to detect the effect of the CareWell intervention, by identifying if there
are differences between intervention and comparator groups in the follow-up
measurements. Two types of approach are going to be done to detect this effect:
 The unadjusted approach: Differences between groups (intervention and
comparator) pre-post change means will be performed by the corresponding
analysis: the Student's t-test or the Wilcoxon test for numerical variables, and the
2 test for categorical variables.
 The adjusted approach: Longitudinal generalised mixed models will be applied,
setting the pilot sites as random effect for the overall analysis. These models will be
adjusted also by age, gender and other possible confounding variables. Linear
multivariate regression will be performed for continuous outcomes, and logistic
multivariate regression for dichotomous outcomes.

2.2

Qualitative analysis

The qualitative technique that has been selected for this study is the interview. It is a
useful technique to learn behaviours, experiences, opinions, beliefs, feelings, knowledge,
sensations or other aspects. Its aim is to discover in detail the meaning of the
respondents' answers. It is suitable when the intent is to ascertain personal views rather
than reach consensus, for which there are other techniques.
Specifically, we have chosen the semi-structured interview because, although we must
employ a standardised set of questions, to ensure collecting the correct information, it
allows introducing changes in both the order and content of the questions. The aim is
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always to delve more deeply into the topic that is studied, and to understand the answers
provided.
The participants in this qualitative analysis are a sample of those who have been enrolled
in the study, because they have the relevant information that we wish to collect through
this qualitative approach.
In order to reach the point of data saturation, the following semi-structured interviews
have been performed:
 Care recipients / patients: two.
 Carers: two.
 Professionals: two clinicians, two nurses and one manager.
Each site has transcribed the interviews. Then, one report per interview has been written
summarising and documenting the most relevant aspects and quotes. These summaries
are the basis for the overall analysis.
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3. Domain 1: Health and social situation of
the care recipients and characteristics
of the service
3.1

Description of the health situation of the care
recipient (Overall / general description)

Frail elderly patients are characterised as having complex health and social care needs;
they are at risk of hospital or residential care home admission, and require a range of
high level interventions due to their frailty and multiple chronic conditions. A growing
proportion of the population in OECD countries are age 65 and over: 15% in 2010, and
expected to reach 22% by 2030. More than half of all older people have at least three
chronic conditions, and a significant proportion have five or more 1. A recent US study
indicates that more than 95% of Medicare patients with a chronic disease such as
congestive heart failure, depression, or diabetes have at least one other chronic
condition, and the majority (80%, 71%, and 56%, respectively) have four or more
chronic conditions2.
The CareWell project deals with multimorbid frail patients. Typically these patients have
several diagnoses, the most frequent ones are Chronic Obstructive Pulmonary Disease
(COPD), Diabetes and Congestive Heart Failure (CHF).

3.1.1 Chronic obstructive pulmonary disease (COPD)
Chronic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung
diseases that prevent proper breathing. Three of the most common conditions 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 now that women and men smoke in equal numbers. Typically, COPD
develops so slowly that the person does not realise their ability to breathe is gradually
becoming impaired. The damage done to the lungs can be considerable before the
symptoms are severe enough to notice.
Symptoms include: breathlessness after exertion (in severe cases, breathlessness even
when 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, collapsed lung, heart problems and oedema (fluid retention),
hypoxemia, anxiety and depression, risks of sedentary lifestyle and osteoporosis (as side
effect of the corticoid treatment).
The 2011 update of the GOLD guidelines 3 acknowledges that acute episodes of
exacerbation in patients with COPD constitute a major deleterious factor, negatively
1

2

3

F Luppi, F Franco, B Beghe, LM Fabbri (2008) “Treatment of chronic obstructive pulmonary
disease and its comorbidities”, ProcAm Thorac Vol. 5. Cited in the EIP-AHA Operational Plan, p.
26.
The TEAMcare Intervention Manual, Managing Depression, Diabetes and Coronary Heart Disease
in Primary Care, 2010-2011 University of Washington / Group Health Cooperative
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

V1.0/ 17th January 2017

Page 8 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

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 the disease burden in the health system. Consequently, early
detection 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.

3.1.2 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. It has a high degree of under-diagnosis (approximately 70%), but it
shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a proper assessment of risk and subsequent generation of stratification criteria.
The disease is currently the fourth cause of death worldwide with a trend to increase
during the next 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 the 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 2011 4. 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 Engl J of Med5.

3.1.3 Diabetes Mellitus (type 1 and type 2)
Diabetes mellitus type 2 is a metabolic disease characterised by a relative deficit of
insulin secretion, that generally increases over time, but never leads to an absolute
hormone lack, and that is normally the consequence of a more or less severe insulin
resistance on a multifactorial basis. Therefore, diabetes mellitus causes a persistent
instability of blood glycaemic level, going from hyperglycaemia (more frequent) to
hypoglycaemia.
Diabetes mellitus type 2 represents about 90% of diabetes cases, while the remaining
10% is mainly due to diabetes mellitus type 1 and to gestational diabetes 6.
First usual symptoms for diabetic patient are polyuria (frequent urination), polydipsia
(increased thirst), polyphagia (increased hunger) and weight loss. Other symptoms
commonly present at diagnosis are: blurred vision, itch and peripheral neuropathy.
Lots of people are not affected by symptoms in the first years, and the diagnosis is made
only through routine tests. In the case of too low or too high glycaemic levels, patients
with diabetes mellitus type 2 may suffer from hyperglycaemic hyperosmolar nonketotic
coma (e.g. very high level of sugar in blood, associated with a decrease of consciousness
and hypotension level).

4

5
6

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/
Lopez AD. Measuring the global burden of disease. N Engl J Med. 2013;369(5):448-57.
WHO 2012
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The clinical diagnosis of diabetes mellitus type 2 is normally anticipated by an
asymptomatic phase of about seven years 7 , 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 World Health Organisation 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 consumption (OGTT)7.

In 2009, an international committee of experts, including representatives of ADA, IDF
and EASD, recommended a level of HbA1c ≥ 6,5% to be used for diabetes diagnosis.
ADA adopted this recommendation in 2010.
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 on
glucose levels in the three months before the analysis. Generally, a value lower than
6.1% is considered as normal. The typical HbA1c value in diabetic patients is around 7%
or even 6.5%8.
The persistence over years of moderately high glycaemia levels can in the end cause
complications:


Cardiovascular diseases, for example hypertriglyceridemia and hypertension.



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



Retinopathy that is strictly correlated to the duration of diabetes and can be
considered as the main cause of new cases of blindness in adults aged 20 to 74
years.



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



Ulceration that leads to foot amputation.

In-so-far as the disease may lead to the deterioration of other organs, diabetes mellitus
type 2 can be considered a chronic disease associated with a life expectancy that is 10
years lower than average.
A certain number of factors correlated to lifestyle are known to be linked to the
development of diabetes mellitus type 2, among which are obesity (defined by a body
mass index higher or equal to 25 kg/m 2), lack of physical exercise, bad diet
(consumption of too many sugars or saturated fats), and cardiovascular risk factors.
Moreover, there are people predisposed to the development of diabetes mellitus type 2,
for example people with a family history of diabetes and women with previous events of
gestational diabetes. In addition to this, there are some drugs that may predispose a
person to diabetes. These drugs include glucocorticoids, thiazides, beta-blockers, atypical
anti-psychotics and statins.
7

8

“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
Rossana de Lorenzi, Cristina Gritti, “Verso il primo farmaco ricombinante”, European Molecular
Biology Laboratory 2007
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3.1.4 Burden of the disease
In 2010, about 285 million people in the world were estimated to suffer from diabetes
mellitus type 2; this represents about 90% of diabetes cases, and about 6% of the world
adult population. Traditionally considered as an adult disease, diabetes mellitus type 2 is
now being diagnosed more frequently in children, in parallel with higher obesity rates 9.
Diabetes complications can be extremely disabling, and compromise the functionality of
essential organs: heart (myocardial infarction, heart diseases), kidneys (renal failure with
the need of dialysis or transplantation), blood vessels (hypertension or other heart
diseases, ictus, etc.), 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 of assistance at home, and
more hospital care. The personal consequences can also include experiences such as:
anxiety to get a low blood sugar level; fear of needles; eating disorders in various
degrees; depression; anxiety of amputation because of foot ulcers, etc.
The social consequences may include that the person experiences limitations when
dealing with others because of the disease. The person may also experience prejudice
from other people and therefore have a need to talk to other people diagnosed with the
same disease. Good treatment and control of the disease can reduce both the personal
and social consequences for the individual 10.

3.1.5 Cardiovascular diseases (CVDs)
Cardiovascular diseases are the largest cause of deaths worldwide11. Tobacco smoking,
physical inactivity, unhealthy diets, and the harmful use of alcohol are the main
behavioural risk actors of CVDs. Long-term exposure to behavioural risk factors results in
raised blood pressure (hypertension), raised blood sugar (diabetes), raised and abnormal
blood lipids (dyslipidaemia) and obesity. 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 caused by these diseases and
their risk factors. These interventions, which are evidence based and cost effective, are
described as best buys 12 . Although a large proportion of CVDs are preventable, they
continue to rise mainly because preventive measures are inadequate.

3.1.6 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 have largely
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.
Premature deaths from CVDs range from 4% in high-income countries to 42% in lowincome countries, leading to growing inequalities in the occurrence and outcome of CVDs
between countries and populations. Deaths from CVDs have been declining in highincome countries over the past two decades, but have increased at a fast rate in low- and
middle-income countries.
9

International Diabetes Federation Data - 2010

10

11

12

http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%20epidemic%20og%
20konsekvenserne%20for%20Danmark.pdf
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)
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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Major cardiovascular risk factors such as hypertension and diabetes link CVD to renal
disease. Of the 57 million global deaths in 2008, 36 million (63%) were due to NCDs
(non-communicable diseases) and 17.3 million (30%) were due to CVDs. Over 80% of
cardiovascular and diabetes deaths occur in low- and middle-income countries.

3.2

Current management of the health and social
situation (usual care)

For the stable patient out of hospital care, his/her (and the carer's) contacts with GP /
community or specialist nurse are mainly face-to-face or via the telephone. Patients use
ICT to access NHS Direct, either through the web, or by phone. E-prescription is passed
via the GP practice to the community pharmacy where medication is collected in person
by the patient or their carer. Patients have contact with social care teams through faceto-face communications or via the call centre.
GPs and nurses liaise to discuss patient care via face-to-face contact, phone or email. ICT
is used for electronic referrals from the GP into secondary care via the Welsh Clinical
Communication Gateway (WCCG), although its use is still limited, and only in place at
some practices. GPs also use the clinical portal to communicate with hospitals.
For the unstable patient out of hospital care, the tool of communication is either face-toface or via the phone. No ICT is included in this model.
In preparation for the patient's discharge from hospital, the Care Transfer Co-ordinator
(CTC) is the key actor in this model. The ward nurse, hospital doctor or discharge liaison
nurse meet face-to-face with the CTC to assess and co-ordinate the discharge of the
patient. The CTC liaises with the social care team to prepare the patient's care package;
there is also phone contact with the community hospital during discharge preparation.
The CTC mainly has phone contact with GPs, community nurses, community specialist
nurses and the reablement team.
There is face-to-face contact between GPs and community nurses (arranging home
visits); there is also face-to-face contact between community therapy teams, specialist
nurses, and reablement teams. Social care teams link with reablement teams regarding
care packages and home based reablement.
ICT is used by GPs to send e-referrals via WCCG to the hospital.

3.3

Revised management of the health problem (new
care)

3.3.1 Stable Patients – out of hospital care
The care pathway and service model for stable patients living with complex needs is
enhanced through the following ICT functionality and associated new ways of working:


MSDi case finding tool to target CareWell service at patients most likely to
benefit.



Access to the Individual Health Record (IHR) for community nursing and therapy
staff through TotalMobile.



Videoconferencing communication within the community nursing team through
Microsoft Lync.



Community nursing team is able to access the GP EHR to record contacts,
measurements taken, and care given.
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Comprehensive directory of health and wellbeing services is available for patients
in Powys through the Info Engine.



Community nursing team provides a telemonitoring service in response to
patients taking and uploading their own physiological measurements at home.



GP practice websites include chronic conditions management educational content
to support patients to self-care and self-manage.



Patients will have access to My Health Online, where they will be able to view a
subset of their GP EHR, book GP practice consultations, order repeat
prescriptions, and update their demographic details if necessary.

3.3.2 Unstable Patients – out of hospital care
All of the above functionality is available to support improved team working and response
services for patients who experience deterioration in their health and wellbeing.

3.3.3 Inpatient - hospital care
Healthcare professionals in the community hospitals will have richer information to
understand the nature of a patient’s deterioration leading up to their emergency
admission, including telemonitoring information and any symptom management
questionnaire responses. It is likely that the acuity of patients requiring hospital
admission will increase, as more patients are able to be managed by telemonitoring and
support in their own homes for minor exacerbations.
The use of TotalMobile and Microsoft Lync by the community nursing team facilitates
improved communication between the team and community hospital staff.

3.3.4 Inpatient – hospital discharge preparation
The availability of the community nursing team’s telemonitoring service facilitates the
hospital discharge of a patient. In addition, the patient is signposted to the relevant
chronic conditions management educational content on the GP practice website, and any
additional support services available from searching the Info Engine.

3.4

Requirements for Integrated Care Model
implementation

The CareWell Integrated Care Model for Powys Teaching Health Board has been designed
based on the use of ICT and services that already exist within Wales, and is aimed at
deploying these services to patients of Powys via health professionals in general practices
and primary care,. The model has been presented to all stakeholders in various forums
within the organisation, and specifically to the project board and team who report to
senior directors and executives within the organisation. We have also communicated to
patients via GPs and via telephone and written communications; we also held user group
forums with our cohort throughout the project.
Training of stakeholders in the use and development of these chosen services is carried
out in a number of ways: by the service providers, healthcare professionals, and the
project team. It is supported by (at this stage) hard copy training materials, with a view
to producing e-learning materials if the need increases as expected.
The services being deployed are used either at the GP practice, at the patient's home, or
though mobile devices / tablets made available to the healthcare professionals. The
services being deployed in Powys are (in the majority of cases) web based, and therefore
are accessible from any location with a valid internet connection and web browser
enabled device.
V1.0/ 17th January 2017

Page 13 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

3.5

Technical characteristics of the service

The most significant changes in the IT architecture are those to deliver the patient
empowerment and home-support services pathway. The services and ICT solutions that
are deployed and utilised to support the delivery of these integrated care pathways are
shown in the diagram below, which represents an update to that presented in deliverable
D4.1.

Figure 1: Services and ICT solutions deploy in Powys

Changes or new systems (pathway empowerment and home support):


Access to EHR: The current and newly developed systems have been adapted to
run on mobile devices such as Smartphones and tablets.



Implement a telemonitoring service and use of existing technology available to
patients to support them in managing their conditions (such as MHOL).



Educational materials and information available on GP practice websites.

The integrated and coordination services pathway have been enhanced in the following
ways:


Implement inter-consultation message (referrals) through EHR between clinicians.



Implement live communication tool between community nurses and GPs to
include videoconference.
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3.6

Requirements for use of the ICT solution

The services that are being deployed under this integrated care pathway are being done
through the deployment and utilisation of existing and available ICT software solutions to
NHS Wales. Therefore the requirements for use of these services are broken down into
two distinct categories:


NHS Wales (internal hardware / resources): This is inclusive of the service /
operational model that has been deployed across NHS Wales, and is not solely
used / available to Powys THB, but to all NHS bodies (where applicable). The use
and utilisation of this hardware, specifically in terms of the integrated Care
Pathways and services being deployed, are “built” into existing support
arrangements between NHS Wales (inclusive of Powys THB), NWIS and local ICT
directorates.



Requirements for use by “end users” i.e. patients: This relates to the ICT
requirements for end users / patients to access the ICT related services being
deployed to patients to support our Integrated Care Co-ordination and Patient
Empowerment. The services that Powys Teaching Health Board are/will be
deploying to patients (i.e. those that are accessible to patients) will all have a
web enabled user interface. On that basis, the ICT requirements of the users are
limited to access to the World Wide Web, web browser and device that supports
the use of internet access/web applications (e.g. desktop PC, laptop, tablet,
mobile device).
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4. Domain 2 and 3: Safety & clinical and
care effectiveness
4.1

Aim and Objectives

Safety is assessed considering the incidence of mortality during the follow-up period, as
well as other issues related to the incorporation of new technologies and a new patientprofessional framework.
On the other hand, service effectiveness is quantitatively explored in order to describe
the pattern of services that have been used by the participants.

4.2

Methods: Setting

Powys Teaching Health Board (PTHB) is a rural health board and one of seven Health
Boards in Wales. It is unique in that its services are all community based; patients need
to travel out of the county for secondary care services. Powys has nine Community
Hospitals. including four Minor Injuries Units with 17 GP practices. It also has one
innovative integrated health and social care centre. Challenges include having an ageing
population, high rurality, hidden deprivation, and difficulties in accessing services
including those related to transport. There is a greater percentage of people aged over
50, and a substantially smaller proportion of working age adults.

4.3

Methods: Participants

Participants eligible for the evaluation must comply with all of the following criteria:
1. Age ≥65 years.
2. Presence of at least two chronic diseases included in the Charlson Comorbidity
Index (CCI). At least one of the comorbid conditions must be one of the following
conditions: Chronic obstructive pulmonary disease (COPD), diabetes mellitus
(both insulin-dependent and noninsulin-dependent) or chronic heart failure (CHF).
3. Fulfilling local criteria of frailty.
4. Participants have to be able to understand and to comply with study instructions
and requirement, either independently or with help from a carer.
Exclusion criteria for end users:
1. Subjects who have either been registered with an active cancer diagnosis under
treatment, have undergone an organ transplant, or are undergoing dialysis prior
to enrolment.
2. Subjects who are candidates for palliative care (with life expectancy less than one
year, clinically evaluated).
3. People with an AIDS diagnosis.
4. People living in care homes where their daily health, care and wellbeing needs are
met by staff (nurses and support staff) employed within the home.
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4.4

Methods: Data collection sources/measurement

Variable
Enrolment

Data source
Personal interview
Secondary sources

Collection procedure
Manual

GDS

Personal interview

Manual

PIRU
Barthel

Secondary sources
Personal interview

Manual

Resources Use

Secondary sources

ECCIS

Secondary sources

Economics

4.5

Results: Participants

130 patients who might meet the inclusion criteria set out above were identified by GPs.
From this pool of patients, 28 patients were excluded as they declined to participate.
In the end, 102 patients were included in the study, all of them in the intervention group,
who received integrated care services. 74 patients in the intervention group finished the
follow-up (for at least for nine months), 4 patients deceased and 14 dropped out.

4.5.1 End users
Patients participating in the CareWell project in Powys all meet the criteria set out in
deliverable D6.1: they are aged 65 or over, and suffer from a chronic disease along with
other conditions set out in the evaluation. Only those patients meeting the criteria have
been approached in Powys. We have a variety of information systems available in NHS
Wales and Powys; these have allowed us to narrow down the patients that we identified,
and approach those specifically meeting the criteria set. That however does not negate
some patients who have declined to take part, nor those who have since deceased (see
above enrolment process).
The patients in Powys can expect direct access to three distinct services as part of our
delivery model:


Website information: this provides them with “trusted” sources of information and
support mechanisms in relation to their condition.



MS Lync: this provides GP practices with the ability and added functionality to
hold and participate in mobile working.



Videoconferencing facilities between care providers, My Health Online: this
enables patients to manage their healthcare information online, linked to GP
systems, and enables them to manage their repeat prescriptions and appointment
bookings online.

The scope of the use of My Health Online has been restricted to these two key aspects of
functionality; however, there is a continuous development cycle for this product, and
future features may be used post the CareWell project. Patients can also expect to
benefit from six other areas identified through the local project, but these will not be
“front” facing solutions that the patients can access, and therefore their benefits will be
indirect.
The care will be deployed and implemented by the project team with ultimate care being
provided through existing pathways, general practices, and care providers in Powys and
Wales.
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Access to these services varies dependent on which of the three is used by the patients:
My Health Online and the website information is available 24/7. However the use of MS
Lync is determined by the GP practices as they see fit and suitable for each case.

4.5.2 Enrolment flow charts
The flow chart has being filled out:

January 2016

The recruitment has been carried out:

Start in April 2015 and continues beyond
November 2015

Enrolmen
t

Assessed for eligibility
(130/130)
Excluded (28)
 Not meeting inclusion criteria
(0)
 Declined to participate (28)
 Other reasons (0)
Included
(102/102)

Allocation
Allocate to intervention (102)
 Received allocated intervention
(102)


Allocate to control (usual care) (0)
 Received allocated usual care (0)
 Did not receive allocated usual
care (0)

Did not receive allocated intervention
(deceased before services were
deployed) (5)

Analysis at baseline
Analysed usual service (baseline) (0)
 Excluded from analysis (0)

Analysed CW programme (baseline)
(102)


Excluded from analysis: deceased
before services were deployed (5)

End of follow up
Finished follow up (74)
 Deceased (4)
 Dropped out (14)

Finished follow up (0)
 Deceased (0)
 Dropped out (0)

Figure 2: Enrolment Flow chart describing the flow of care recipients
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4.6

Results: Baseline characteristics
Table 1: Baseline characteristics of the groups (Intervention & Control)
Measurement

Intervention

Sample size (n)

92

Age

72.75 (5.1)

Missing
0

3

Gender

60 (67.4%)
29 (32.6%)

Female
Male

3

Marital status

2
68
1
5
11
2

Never married
Currently married
Separated
Divorced
Widowed
Cohabitating

(2.2%)
(76.4%)
(1.1%)
(5.6%)
(12.4%)
(2.2%)
14

Education
Less than primary school

2
33
15
28

Primary school
Secondary school
High school
College/University

(2.6%)
(42.3%)
(19.2%)
(35.9%)

Post graduate degree

Longest held occupation

4
31
46
1
2
8

Manual
Non manual
Unemployed (but able to work)
Unemployed (unable to work)
Homemaker

(35.2%)
(52.3%)
(1.1%)
(2.3%)
(9.1%)

Household income (euro/year)
0-6.999
7.000-13.999
14.000-19.999
20.000 or more

3

Housing tenure

74 (83.1%)
15 (16.9%)

Owners
Renters
People older than 18 living in household,
median (IQR)
Mobile use (Yes)
PC use (Yes)
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Measurement

Intervention

Alcohol

Missing
18

None
Less than 1/week
1-7/week
8-14/week
15-21/week
More than 21/week

0
42 (56.8%)
32 (43.2%)
0 (0%)
0 (0%)
0 (0%)

Tobacco use

5

Never

35 (40.2%)

Former

47 (54%)

Current smoker

5 (5.7%)

e-cigarette

0

Other

0

Systolic blood pressure (mmHg)

134.26 (18.35)

3

Diastolic blood pressure (mmHg)

74.69 (10.1)

4

Oxygen saturation (%)

96.61 (2.36)

9

Blood glucose (mg/dl)

114.05 (48.25)

72

6.75 (1.1)

34

Creatinine (mg/dl)

1.14 (0.58)

10

NYHA Functional classification, median (IQR)

1.94 (0.67)

45

NIHSS Stroke Scale, median (IQR)

1.92 (0.93)

68

Primary disease CHF

31 (34.4%)

2

Primary disease COPD

25 (27.8%)

2

Primary disease Diabetes

34 (37.8%)

2

Secondary disease CHF

-

-

Secondary disease COPD

-

-

Secondary disease Diabetes

-

-

6.75 (2.62)

0

Myocardial infarct

25 (27.2%)

0

Congestive heart failure

36 (39.1%)

0

Peripheral vascular disease

11 (12%)

0

Cerebrovascular disease

8 (8.8%)

1

HbA1c (%)

Primary disease

Secondary disease

Charlson Comorbidity Index
Comorbidity ICD-10 codes

Dementia

2 (2.2%)

0

38 (41.3%)

0

Rheumatic disease

4 (4.4%)

1

Peptic ulcer disease

4 (4.3%)

0

Mild liver disease

2 (2.2%)

0

Diabetes without chronic complication

57 (62%)

0

Diabetes with chronic complication

6 (6.5%)

0

1 (1.1%)

0

21 (22.8%)

0

Chronic pulmonary disease

Hemiplegia or paraplegia
Renal disease

V1.0/ 17th January 2017

Page 20 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

Measurement

Intervention

Missing

Any malignancy

12 (13%)

0

Moderate or severe liver disease

1 (1.1%)

0

Metastatic solid tumour

6 (6.6%)

1

Quantitative data presented as mean (SD) and qualitative data presented as frequencies (%),
unless otherwise indicated.

The data has been collected using various data collection and communication methods,
i.e. paper based questionnaires, face-to-face interviews, and online questionnaires. Not
all patients completed all data and all the stages requested, therefore the results could
be difficult to interpret, inconsistent and unreliable.

4.7
4.7.1

Main results and discussion
Clinical parameters

Table 2: Changes of basal and final results and differences between groups
(Intervention & Control)
Measurement

Intervention

Sample size (n)

74

Median of follow-up period is 15 month
Clinical Data
BMI
Basal
Final
Change
p value

V1.0/ 17th January 2017
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Measurement

Intervention

Heart rate
Basal
Final
Change
p value

76.07 (19.88)
75.01 (17.69)
-1.06 (-4.85,2.73)
0.579

Health status Scales
Barthel index, median (IQR)
Basal
Final
Change
p value

94.61 (14.68)
95.45 (13.09)
0.21 (-2.7,3.12)
0.885

GDS - Geriatric Depression Scale (Short Form)
Basal
Final
Change
p value

2.15 (2.63)
1.71 (2.5)
-0.32 (-0.8,0.15)
0.178

Quantitative data presented as mean (SD); qualitative data presented as
frequencies (%), unless otherwise indicated.
* Statistically significant p-value (p<0.05)

Same comment applies as to the previous table.

4.7.2

Use of health services
Table 3: Use of health services (rate per month)
Measurement

Intervention

Sample size (n)

Missing

74

Contacts with hospital
Number of hospitalisations
Days in hospital
Patients with any hospitalisation;
for these:
Number of hospitalisations
Days in hospital
Visits to A&E

0.02 (0.05)
0.08 (0.25)
11 (15.3)

2
2
2

0.11 (0.07)

2

0.53 (0.41)
-

0
-

Contacts with health care providers; number of contacts with:
GPs
Specialists
Nurses
Other health care providers

0.46 (0.45)
0.02 (0.05)
0.42 (0.45)
-

2
2
2
-

Contacts with social services; number of contacts with:
Social workers
Voluntary workers

-

-

Quantitative data presented as mean (SD), unless otherwise indicated.
All the means correspond to the rate of contacts per month, taking into account the followup period for each patient.

The data is averaged out over the period of the project, this is why it shows a low
number.
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4.7.3

Safety

Care related safety
Table 4: Reasons for ending the study, by group
Variable

Intervention

Sample size

92

Complete the study

74 (80.4%)

Deceased

4 (4.3%)

Other reason for ending study

14 (15.2%)

Powys did not have a control group, only an intervention group, so we cannot compare
between groups. Four people died, and 14 people opted out of the project.
Technical safety
Table 5: Technical safety
Technical safety

Number
(n)

Connection problems

None

System break-downs

None

Missed messages

None
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5. Domain 4: Care recipient perspectives
5.1

Introduction

An evaluation of the perception of the distinct actors participating in the integrated care
model was carried out.

5.2

Objective

To assess the care recipient’s perspectives of their care and possible emotional changes
during the evaluation period.

5.3

Results: PIRU

5.3.1 Results
Table 6: PIRU questionnaire on user experience of Integrated Care: differences
Intervention

Measurement

Baseline

Sample size (n)

Final
74

Have all your needs been assessed?
All of my needs have been assessed
Some of my needs have been assessed
None of my needs have been assessed
Don’t know/can’t remember
p value Pre-Post

42 (76.4%)
28 (90.3%)
0
0
9 (16.4%)
3 (9.7%)
4 (7.3%)
0 (0%)
0.247

Were you involved as much as you wanted to be in decisions about your care and
support?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

42 (64.6%)
24 (60%)
16 (24.6%)
14 (35%)
7 (10.8%)
2 (5%)
0.274

Were you involved as much as you wanted to be in decisions about your
treatment?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

43 (64.2%)
26 (63.4%)
23 (34.3%)
14 (34.1%)
1 (1.5%)
1 (2.4%)
0.810

Were your family or carer involved in decisions about your care and support as
much as you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or carers available to be involved
I didn’t want my family or carer to be involved
p value Pre-Post
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Intervention

Measurement

Baseline

Final

Were your family or carer involved in decisions about your treatment as much as
you wanted them to be?
Yes, definitely
Yes, to some extent
No
There were no family or carers available to be involved
I didn’t want my family or carer to be involved
p value Pre-Post

29 (54.7%)
15 (39.5%)
13 (24.5%)
13 (34.2%)
11 (20.8%)
6 (15.8%)
0
4 (10.5%)
0
0
0.455

Overall, do you feel that your carer/family has had as much support from health
and social services as they needed?
Yes, they have had as much support as they needed
They have had some support but not as much as they
needed
No, they have had little or no support
They did not want/need support
There are no family members or carers to support
p value Pre-Post

22 (39.3%)

16 (39%)

0 (0%)
8 (14.3%)
19 (33.9%)
7 (12.5%)
0.638

2 (4.9%)
3 (7.3%)
16 (39%)
4 (9.8%)

To what extent do you agree or disagree with the following statement…‘Health
and social care staff always tell me what will happen next’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree

10 (15.6%)
35 (54.7%)
16 (25%)
3 (4.7%)
0

p value Pre-Post

7 (16.3%)
24 (55.8%)
9 (20.9%)
3 (7%)
0

0.133

When health or social care staff plan care or treatment for you, does it happen?
Yes, it happens all of the time
It happens most of the time
It happens some of the time
No
p value Pre-Post

28
16
10
5

(47.5%)
20 (55.6%)
(27.1%)
11 (30.6%)
(16.9%)
4 (11.1%)
(8.5%)
1 (2.8%)
0.713

To what extent do you agree or disagree with the following statement…‘My care
and support is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

13 (19.7%)
9 (22%)
32 (48.5%)
18 (43.9%)
13 (19.7%)
8 (19.5%)
8 (12.1%)
6 (14.6%)
0
0
0.930

To what extent do you agree or disagree with the following statement…‘My
treatment is reviewed as often as it should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post
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Intervention

Measurement

Baseline

Final

To what extent do you agree or disagree with the following statement…‘My
medicines are thoroughly reviewed as often as they should be’
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

15 (20.8%)
14 (31.1%)
31 (43.1%)
17 (37.8%)
13 (18.1%)
7 (15.6%)
9 (12.5%)
6 (13.3%)
4 (5.6%)
1 (2.2%)
0.585

Do you have a named health or social care professional who co-ordinates your
care and support?
Yes
No, I co-ordinate my own care and support
Don’t know/not sure
p value Pre-Post

20 (37%)
34 (63%)
0

11 (31.4%)
24 (68.6%)
0
1.000

If you have questions, when can you contact the people treating and caring for
you? Please tick ALL the apply
During normal working hours
During the evening
During the night
Weekends
Don’t know/not sure
p value Pre-Post

58 (92.1%)
36 (100%)
0
0
0
0
0
0
5 (7.9%)
0
1.000

Do you feel this person understands about you and your condition?
Yes, definitely
Yes, to some extent
No
p value Pre-Post

32 (52.5%)
27 (67.5%)
22 (36.1%)
12 (30%)
7 (11.5%)
1 (2.5%)
0.244

Do all the different people treating and caring for you work well together to give
you the best possible care and support?
Yes, all of them work well together
Most of them work well together
Some of them work well together
No, they do not work well together
Don’t know/not sure
p value Pre-Post

34
16
1
2
12

(52.3%)
24 (72.7%)
(24.6%)
9 (27.3%)
(1.5%)
0
(3.1%)
0
(18.5%)
0
0.164

Do health and social care services help you live the life you want as far as
possible?
Yes, definitely
Yes, to some extent
No
p value Pre-Post
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Intervention

Measurement

Baseline

Final

To what extent do you agree or disagree with the following statement…‘In the last
12 months, health and social care staff have given me information about other
services that are available to someone in my circumstances, including support
organisations
Strongly agree
Agree
Neither agree nor disagree
Disagree
Strongly disagree
p value Pre-Post

4
23
25
11
1

(6.2%)
7 (18.4%)
(35.9%)
12 (31.6%)
(39.1%)
12 (31.6%)
(17.2%)
7 (18.4%)
(1.6%)
0
0.465

When it comes to information about your health and well-being, do you feel that
you have to repeat this information a lot when talking to different people treating
and caring for you?
No, usually once
Sometimes
Quite frequently
Yes
p value Pre-Post

0
17 (42.5%)
25 (59.5%)
15 (37.5%)
8 (19%)
4 (10%)
9 (21.4%)
4 (10%)
0.059

Data presented as frequencies (%)

5.3.2 Interpretation and discussion of findings
As mentioned in section 4.6, the data has been collected from various data collection and
communication methods, i.e. paper based questionnaires, face-to-face interviews, and
online questionnaires. Not all patients completed all data and all the stages requested,
therefore the results could be difficult to interpret, inconsistent and unreliable.

5.4 Process evaluation
Explanatory note: although interviews with patients, carers and nurses were scheduled,
finally it was not possible to perform them, due to difficulties in arranging appointments.
So it is not possible to present any data on patients’ perspectives.
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6. Domain 6: Organisational aspects
6.1

Process and structure

6.1.1 Service integration aspects
The table below summarises the overview of facilitators and barriers of the
implementation process of the integrated care model. This information was collected
from healthcare professionals and managers 5-6 months after the deployment started.
Table 7: Overview of facilitators and barriers experienced 5-6 months after
implementing ICT in relation to integrated care
5-6 months after implementation
Facilitators

Barriers

Technical
Adaptation of technologies that are
already
implemented
in
the
organisation.

Patients were not properly informed about
the different tools that they could use; the
planned use of the technology has not been
adequately implemented.

Healthcare
professionals
about the technologies.

Cultural changes in the use of technologies
are slow; healthcare professionals show
resistance to change, especially where they
are not familiar with modern technology.

know

The empowerment programme for
patients has been deployed, but
use
by
both the healthcare
professionals and patients is poor.

There is no data
monitor the use /
chosen solution;
working to address

available at present to
frequency of use of the
the project team are
this with the provider.

The uptake of registration with the chosen
solution is slow, this is being addressed via
patient workshops in January 2016.
The chosen solution is perceived to have
technical / integration issues by the GP
practices.
Organisational
Collaboration
professionals.

between

the

Complexity of the intervention.

Correlation between the objectives
of
the intervention
and the
strategic lines of health board IMTP
and priority setting.

A need to strategically align these to the
Health Board IMTP.

Support of lead clinicians in the
definition
of
the
intervention
provides the project with scientific
evidence and validation.

Existence of ICT solutions with similar
functionality available is causing confusion
among practitioners. A clear scope /
directions is required to address this.
The complexity and requirement to complete
various given tools is a deterrent for key
stakeholders.
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5-6 months after implementation
Facilitators

Barriers

Administrative
This is part of a European funded
project.

Economic crisis & financial pressures.

The up-scaling of the intervention
does not require a significant
investment. Most of the changes
are related to task shifting and
redefinition of roles.

Primary care level and hospital level have
been integrated in
Integrated Health
Services organisations which have caused
changes in the management teams.

Participation and support of general
managers in the design of the
intervention
can
hasten
deployment.
Economic
The intervention
European project.

is

part

of

a

Economic crisis.

The up-scaling of the intervention
does not require a significant
investment. Most of the changes
are related to task shifting and
redefinition of roles.

6.1.2

Interviews on organisational aspects

Once the follow-up period finished, semi-structured interviews with managers and
healthcare professionals were carried out following the methodology described in section
2.
Below, the most relevant findings on organisational aspects are described:
Some of the managers stated that nothing has really changed in their work routine, nor
their workflow, and they do not have any information that could make them think that a
change has happened. In one case, as it is a rural consultation, the manager considered
that they had not noticed any impact until now, but this change could be detected if the
programme would be spread and with more time to be able to obtain information for the
implementation's evaluation. Those who perceived some impact considered that this
project has helped develop and promote the use of online systems to patients who
probably would not have used them before. Another factor that eased the workflow was
the possibility of using online programmes to book appointments and request
prescriptions.
Also, no changes were perceived
reasons: not all the professionals
integration groups that have been
not big enough; and there is no
coordinate all the work.

in the relationship between care levels for several
have the same information about the project; the
created for the deployment of the programme were
reference hospital in this site, which could help to

Regarding changes in the service use patterns, the managers reviewed their reports and
did not see any changes in the use of services due to the programme; one of them
stated that the only change detected was fewer emergency visits. One of the
interviewees pointed out that this absence of changes may be due to the rural nature of
the community, and people managing well their own conditions.
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For this new care model to be deployed to the whole organisation, there are several
barriers: the criteria for selecting patients were not met, and maybe they had to be
changed (lowering the age, people with comorbidities…); and also, more definition of the
project goals was proposed to make it clearer for everyone participating. This way,
maybe all the participants would be more engaged with the whole process. Another
group of barriers were related to different technical issues: bad internet and phone
service; patients not having the correct equipment to access the service; and patients
who are not IT literate (mainly because of their age), who are not able to work with
these resources and/or need great help to be able to employ them.
To deploy the service model, some of the previously mentioned barriers need to be
addressed. First of all, more information on the project and more communication with the
professionals would be needed to be able to spread the model to an organisation. A
manager proposed thinking about the patient and how his condition could be best
managed; this reflection would help to define the main indicators for the evaluation of
the implementation process. Doing this evaluation work now would help us to learn from
the experience, and see the areas that need more improvement. A second group of
suggestions were related to technical issues: better internet access and phone signal;
patients having the right equipment; offering learning on the IT equipment; and finding
the right IT services (such as IT support).
Another important organisational aspect is related to the ICT resources that are
employed in this project. These managers considered that the main benefits of using ICT
resources in the management of these kinds of patients are related to the new way of
communication that is generated with them, and the ease of getting information back to
them. The possibility of contacting with them via ICT resources saves time and avoids
unnecessary appointments. Also, these ICT resources allow booking appointments and
ordering prescriptions, which again saves time for the health professional. One of the
managers suggested that having one care record for one patient in all practices would
also save time; it would give the opportunity to provide access at the same time to all
the information related to one patient, and would also transform the health services,
becoming more paperless.
Finally, the downsides are related to the age of patients, because many of them are ICT
illiterate, and it is quite difficult to get them to learn and use these resources; and the
difficulties of getting good internet access and phone services.

6.2

Professionals' perspectives

6.2.1 Summary of professionals' experiences
6.2.1.1

Round 1

GP practices in Wales provide services under contract to Local Health Boards. As well as
giving advice about health and illnesses, GPs might also provide contraceptive services,
vaccinations, maternity services and minor surgery. GPs included within the pilot play a
crucial role in the deployment and use of the Powys CareWell ICT solutions and how they
are used within the practice and with their patients / healthcare professionals; we have
interviewed these key professionals.
All of the professionals who were interviewed agree that the delivery of our CareWell
related services in Powys provide better options for care of patients and patient
empowerment, whilst keeping the patient and caregiver at the centre of care. The
communication and coordination between the different care levels have improved
through the use of the ICT solutions being deployed. However, there is and has been
very little uptake so far in the use of the solutions; this is mainly due to the delays in
recruitment, but also to delays in deploying the relevant ICT solutions within our Health
Board.
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The professionals have access to different tools to find information from primary care or
hospital care (i.e. MS Lync / Skype for Business, My Health Online, and web pages
developed to support education and trusted sources of information). They do not
currently have visibility of all the information related to each patient, nor do they have a
global vision of the patient pathway at anytime. This unfortunately will not be achievable
during the lifespan of this project, but NHS Wales and Powys Teaching Heath Board will
be implementing WCCIS throughout 2016-2017 that will support this.
There are many ICT resources already available to healthcare professionals in Powys in
order to obtain patient information; these include: EMIS for primary care information,
Myrddin for hospital care history and patient management information, IFOR (Intelligence
Focused Online Reporting) for analytical, performance and validation reports.
Unfortunately, not all these systems are interoperable at present and the information for
each is stored in isolation. Consultations via video conferencing (i.e. non face-to-face)
have commenced within Powys; however, we are yet able to identify the specific need to
hold these with any of the CareWell patient cohort, something that we will be doing
throughout Year 3 of the project. Video conferencing is used a lot for the professionals of
the different levels within the organisation using telehealth solutions to support this.
The use of ICT optimises resources and management of the health system, and
especially patient management. Phone calls and non face-to-face consultations support
us in providing care closer to the home, focused on individual needs; it can also reduce
the number of visits / travel required by both the patient and the Health Board / care
giver. All professionals agreed that the ICT being deployed makes communication
between primary care, the hospital and the wider service more flexible and accessible.
An empowerment programme for our CareWell cohort has been developed based on the
needs of the patient, and with consideration of the existing ICT solutions available in
Wales / Powys. This programme focuses on the deployment and use of My Health Online
and Info Engine. It is available to all patients, caregivers and professionals within Powys
Teaching Health Board. The solutions are accessible via web pages on the world wide
web. The use of these ICT solutions is very varied; at this stage it is therefore very
difficult to assess how useful these solutions are, and even to know how often they are
accessed. We are currently working with the provider to develop KPI measures to assist
in this; however, professionals are confident that these solutions will have a positive
impact to the patient experience, and will support patients in understanding their
conditions and symptoms, potentially with a lesser need or reliance on patients requiring
a physical presence at the GP practice.
The Powys CareWell project has improved the accessibility of coordination and
communication between its services and patients within Powys. It also has solutions
available to support better patient understanding and empowerment; however it is very
clear that to fully assess the success of this, there is much further work required through
Year 3 of the project.

6.2.1.2

Round 2

It was not possible to do the interviews with nurses, and although one was performed
with a clinician, she had so little information about the study that it was difficult to
extract any conclusion with her input.
She considered that the programme had no impact on the workflow, and that it was nice
to have an extra time at the beginning, as it helped them to obtain more information of
each patient.
This clinician believed that few things have changed with the implementation of the
CareWell project. They have the Virtual Ward, which they use for the management of
these patients, and the first consultation they had with each patient to know them

V1.0/ 17th January 2017

Page 31 of 36

Public

D7.3 Annex 6 Final outcomes for Powys site

better; but nothing else has changed in her opinion, neither in their relationship with
other professionals, nor in the patients’ attitude toward their health.
But, although this clinician had so little information on the project, she expected she was
going to see the results to be able to evaluate if it would really make a difference; but
she did not get the opportunity to see these results.
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7. Domain 7: Social, ethical and legal
aspects
7.1

Ethical issues
Table 8: Ethical issues

Issue

How issue was Dates
addressed

Evidence

Care recipient
autonomy

e.g. Consent to 21/5/15 Intra
NHS
Information
Sharing
Treatment
Agreement: this data sharing document
was drawn up between Powys teaching
Health Board and the four GP practices, it
references patients' opt out; patients'
participation is voluntary, and they can
withdraw at anytime without giving
reason.
Patient Packs were sent out and the
patient had to sign and confirm consent to
treatment

Access and
equity
Normative Codes
Assessment of
risk and benefit

27/5/15 Please see detailed
diagram attached.

Information

Flow

Carewell
Information Flow updated final version270515.pdf

7.2

Legal issues
Table 9: Legal issues

Issue

How issue was
addressed

Clinician
accreditation

NA

Device
certification

NA

Information
Governance

NA

Professional
liability

NA
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7.3

Social issues
Table 10: Social issues

Issue

Key findings

Changes in care recipient’s
roles

NA

Care recipient’s
and others

NA

relatives

Societal,
political
context changes

and

NA

Changes in responsibilities

NA

Gender issues - equity

NA
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8. Transferability and sustainability
8.1

Sustainability

Assessment question

Practical consequences

How can the CareWell
service be sustainable in
long-term?

As the ICT Solutions are national products, they form part of
structured and continuous development and support
arrangements in NHS Wales.
The ICT solutions deployed form part of our HB and National
IMTP (Strategic Business Plan). This is endorsed by Welsh
Government.
Dependent on the evaluation outcome, there are plans to
widen the use of some of the ICT solutions to patients
outside of the cohort criteria.

8.2

Transferability

Assessment question

Practical consequences

How can the CareWell
service be transferred to
other organisations?

The ICT Solutions deployed in Powys are now part of the
national ICT solutions provided by NWIS, and therefore the
services are already transferred.
Evaluation results will help in defining the future use of these
ICT solutions for all patients in Powys.
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9. Overall discussion
The data analysis team confirmed that the results shown in the above tables are a true
reflection of the results throughout the project period in Powys. Powys did not have a
control group when starting the project, so when analysing data it was not possible to
compare between groups.
When Powys looked at the quantitative data, there was one question which seemed to
stand out. We questioned the figures for when a patient is in contact with a GP, but after
investigation we found that this was the average per month, averaged out over the
period of the project. This needs to be kept in mind when looking at all the data, as it
may give a false interpretation.
It became apparent that the patients were disinterested and less informative when
completing their final questionnaire compared to the initial questionnaire; the data is
therefore not meaningful.
While looking at the semi structured interviews, it became clear that each practice had
different views on how well the project was implemented. Each practice implemented the
project slightly differently, therefore giving different results from each site.
Some of the interviewees explained that their practice was very collaborative, and that
their professionals were always very ready to take part in new proposals. In another
cases, not all professionals collaborated in the same way, although those who did were
very aware of the programme.
The rest of the participants did not perceive so much collaboration, partly due to the lack
of communication with the professionals, who were informed later than patients; also, in
two cases they perceived some misunderstanding about what the project was, which led
to great confusion about the process itself.
Although practices had different views on the implementation of the project, there
seemed to be a pattern of similarities when discussing the barriers and benefits of
CareWell.
When analysing the qualitative data, there were several barriers that prevented CareWell
being implemented to its full potential; these barriers mainly related to a variety of
different technical issues, such as internet access, phone signal, patients not having the
correct equipment to access the service, and also patients who are not IT literate, and so
not able to work with the devices, or needing a lot of help to be able to use them. It
became apparent through the semi structured interviews that clinicians and practice
managers felt that without the connectivity issues and technical problems, CareWell
would have been more successful in Powys.
The main benefits of using CareWell and the provision of ICT resources in the
management of this cohort of patients are related to the new way of communicating, and
the ease of getting information back to them again. The possibility of communicating with
them via ICT saves time and avoids unnecessary appointments. Also, these ICT
resources allow booking appointments and ordering prescriptions, which again saves time
to the health professional.
The qualitative analysis showed that CareWell has helped develop and promote the use
of online systems to patients who theoretically would not have used them before; this is
something that Powys will continue to promote and implement.
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Executive summary
This deliverable describes the process carried out to develop and to apply a real-world
data based framework which uses simulation modelling to evaluate integrated
programmes for multimorbid patients at population level. Two objectives are covered
with it:
 the inclusion of simulation modelling to evaluate integrated programmes; and
 the development of a framework to assess the implementation of integrated care
for multi-morbid patients at population level.
The multimorbid population in the Donostialdea area in the Basque Country served
initially to build a prototype for an innovative approach based on continuous
improvement cycle that included modelling and statistical analysis, and that was
published in journal Value in Health [1]. Within this line of work, we applied the
framework to evaluate the implementation of integrated programmes for multimorbid
patients for the whole Basque population (2.2 million people) and an area in Veneto
Region (75,000 inhabitants). As the whole Basque population already contains the
Donostialdea area patients, we will not show the results of the prototype construction.
Instead, results and discussion will focus on the whole Basque population and Veneto
region.
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1. Introduction
1.1

Purpose of document

This report sets out the results of the modelling exercise carried out for the Basque
Country and Veneto Region in order to assess implementation in large populations.

1.2

Structure of document

Section 2 sets out the background to the modelling exercise.
Section 3 describes the methods used.
Section 4 sets out the results for the Basque Country and Veneto Region, while section 5
discusses the results.
Sections 6 & 7 provide supplementary material for the Basque Country and Veneto
Region respectively.
Appendices A & B give the references for sections 2 - 4 and section 6 & 7 respectively.

1.3

Glossary

ACG

Adjusted Clinical Groups

A&E

Accident and Emergency department

BIA

Budget Impact Analysis

COPD

Chronic Obstructive Pulmonary Disease

DES

Discrete Event Simulation

EHR

Electronic Health Record

GP

General Practitioner

HNS

Home Nursing Service (in Veneto)

HR

Hazard Ratio

ICT

Information and Communication Technologies

LHSA

Local Health and Social Authorities (in Veneto)

MRC

Medical Research Council

PDCA

Plan-Do-Check-Act

TOC

Territorial Operative Centre (in Veneto)
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2. Background
The increasing prevalence of chronic diseases, due mainly to an ageing population, has
led to a profound change in the paradigm of healthcare. Approximately one in four adults
have two or more chronic conditions, and half of older adults have three or more [2].
Therefore, health systems have changed in perspective, and healthcare organisations
previously concerned mainly with treating acute problems are now focused on a
continuum-of-care approach [3]. That implies profound organisational changes [4, 5].
However, organisations are dynamic, and interventions that require behavioural changes
are difficult to implement. As first shown in 1943, the adoption curve of an innovation
has an S shape, with an early slow phase affecting very few people, a rapid middle phase
spreading widely, and a slow third phase ending with incomplete adoption [6]. This
means that a substantial “steady-state” period during which the intervention could be
evaluated is unlikely to be attained quickly [7].
Furthermore, the impact of organisational changes depends not only on the intervention
content, but also on its implementation. This is similar in pharmacoeconomics to the
relationship of the efficacy of drugs to adherence to treatment [8]. However, adherence
can be managed in randomised controlled trials to study the effectiveness of the drug,
whereas the deployment of an organisational change relates to personal behaviour.
Implementing behavioural changes is not insurmountable, but it makes the economic
evaluation of interventions aimed at modifying organisational models challenging [9].
The Deming’s cycle, also known as the Plan-Do-Check-Act (PDCA) cycle, is an iterative
four-step management method used for the control and continuous improvement of
processes and products. A fundamental principle of the scientific method and PDCA is
iteration: once a hypothesis is confirmed (or negated), executing the cycle again will
extend the knowledge further. Repeating the PDCA cycle can bring the goal closer [10],
and the process itself helps to create a culture of critical thinkers [11]. Compared to
more traditional healthcare research methods, the PDCA cycle presents a pragmatic
scientific method to address the implementation of organisational changes [10].
Two objectives were identified. First, we aimed to develop a framework applying
modelling for the management of complex interventions within the continuous
improvement cycle over the long term. The second objective was evaluating the
operation of the population-level integrated care intervention for multimorbid patients in
the Basque Country and Veneto regions.
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3. Methods
3.1

The development of the framework

The transferability of randomised controlled trials in the context of complex interventions
has arisen in the literature in recent years [12]. Unlike in the field of
pharmacoeconomics, the implementation of the intervention in this study depends on
behavioural changes; therefore the need to assess them in the daily routine emerges.
Administrative claims databases can prove very useful in measuring resource use and
costs [13]. Furthermore, behavioural changes occur slowly, which implies that the
designed framework needs to cover the mid- to long-term vision.
A budget impact analysis (BIA) projects the burden of the target population within the
conventional or baseline scenario and analyses how this burden would change if the
intervention achieved the organisationally defined goal. First, the BIA provides the longterm perspective. Also, this approach lends understanding of the economic burden of the
disease, which is important for estimating future expenditures, especially in
environments in which an ageing population will make a difference. Finally, it helps
explore the potential impact of the intervention [14, 15] (Plan stage). Thus, setting-up
objectives for the integrated programme becomes a key element in the development of
the BIA. Although BIA can be carried out more simply than by dynamic simulation
modelling, this technique is advantageous to represent the complexities of health
systems [16]. As discrete event simulation (DES) modelling handles time explicitly [16],
we think it is the most suitable dynamic model to carryng out a BIA. Once the
intervention is deployed (Do stage), statistical analysis is needed to ascertain any
changes in resource consumption in the subsequent years (Check stage). Additionally,
the real costs, together with the objective cost fixed in the Plan stage, will determine
whether the trend is positive. The statistical analysis alone, although necessary, may not
always represent the practical significance of the intervention. Thus, the true economic
impact of the intervention can be ascertained by integrating the statistical results in the
BIA. This approach provides direct and understandable information for the stakeholders
[17]. If the intervention achieves the objective, then that becomes the new standard
(baseline) for the organisation's actions going forward. On the contrary, if the Check
stage shows no improvement, then the existing standard remains and adjustments or
correction actions should be done (Act stage). Figure 1 shows graphically the proposed
framework for assessing complex interventions. It combines statistical analysis with the
analysis of trends based on what would have occurred in a) the baseline scenario, and b)
an objective scenario.
Within CareWell project, this framework considered interventions as a whole, and took
into account the importance of implementation [1] in order to keep the long-term vision
and consider implementation, and to explore the potential impact of the intervention and,
thus, understand the practical significance. In terms of the Medical Research Council
(MRC) model for the evaluation of complex interventions applied to chronic patients, this
evaluation approach is applied in the long term implementation phase in large
populations [18].
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Figure 1: Description of the framework that integrates simulation modelling and
statistical analysis in the Deming’s cycle of continuous improvement

First, a DES model [19] was built with the Arena Rockwell software v14 to represent the
care pathway for multi-morbid patients, which was characterised by frequent transitions
to decompensation states over time. The model outputs were consumption rates. By
multiplying consumption rates in both scenarios by the unit costs, we determined the
cost of illness of multi-morbid patients under both the conventional and integrated
organisational systems. Combining the cost of illness under both organisational systems
allowed us to calculate the BIA. Second, a statistical analysis was carried out on the basis
of resource consumption calculated from each patient’s contacts in terms of rate and
cost. First, a univariate statistical testing approach was used. A second step then
addressed multivariate analysis by general linear models [20]. Last, real costs in 2014
were compared with those calculated in the BIA. Comparing subsequent real costs with
the calculated ones allowed us to analyse trends.
In the following sections, we first describe the detailed interventions of the Basque
Country and Veneto Region. Later, we describe the conceptual model, the simulation
model, data sources and the statistical analysis. As programmes of both Basque Country
and Veneto have the aim of reducing decompesations by enhancing the use of home
health & care programmes, they have similar conceptual and thus simulation models; the
statistical procedure followed is the same. We will make a general presentation, pointing
out the main differences.

3.2

Intervention

3.2.1 Case study 1: Integrated healthcare intervention for multimorbid patients in the Basque country
An integrated care approach supported by information and communication technologies
(ICT) is being deployed to determine how to best respond to the complex needs of multimorbid patients in the Basque Country. The Basque Country approach is focused on a
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vertically integrated model of healthcare that refers to the delivery of primary and
specialised care within a single healthcare organisation [21, 22].
In 2010, the Department of Health of the Basque Government launched the “Strategy to
meet the challenge of chronicity in the Basque Country” [23]; the aim was the
reorientation of the health system towards an integrated care model and, therefore,
towards patient centeredness. In this strategy, patients with multimorbidity represented
a key target population. In 2011, a stratification strategy was implemented to identify
those patients among the whole Basque population who were at high risk of
hospitalisation, and to forecast healthcare utilisation (costs of resources used, and
pharmacy). The strategy was based on the Adjusted Clinical Groups (ACG), a system that
measures the morbidity burden of patient populations on the basis of disease patterns,
age, and gender [24, 25]. It relies on the diagnostic and/or pharmaceutical code
information in administrative databases to assign to each individual a risk score
predicting resource consumption during the next year compared with the total stratified
population [4]. Higher risk foresees greater costs for the healthcare system. Obtaining
the risk score is explained extensively elsewhere [23]. In our study, risk scores 6.1 and
higher were considered to be suitable for case management. The criteria to select the
target population included the presence of two or more chronic conditions, such as
diabetes mellitus, heart failure, or COPD, and to be 65 years old or older. The specific
intervention for multi-morbid patients was developed in the late 2012 and 2015 (it has
currently achieved a 100% deployment) and consisted of the creation of multidisciplinary
teams which included new roles such as the liaison nurse, case manager, advanced
skilled nurse, reference internist, and an extensive infrastructure of ICTs based on the
Electronic Health Record (EHR) and electronic prescription. [26]. Additionally, multimorbid patients could also benefit from other programmes. The panic button provided
communication with specialised professionals in case of emergency [27]. The programme
called “Active Patient” addressed the empowerment of patients and their caregivers
through expert training which is provided by health professionals [28]. Last but not least,
Osarean provided a continuum of care to these patients when primary care centres were
closed [29]. This rationale stands on the hypothesis that the empowerment of primary
care enables the provision of early treatment, keeping the patient stable for longer.
Consequently, acute decompensations will be avoided, and therefore patient quality of
live will be improved while releasing hospital resources [30].
Initially a Delphi study was carried out in order to set the intervention objective. The
panel of expert was composed by three managers, five health professionals including GPs
and nurses and an epidemiologist, and concluded that an integrated intervention for
multimorbid patients could reduce emergencies and hospitalisations by 2% with the goal
of attaining a total 10% reduction in five years. As the results of the Basque pilot site
were available at the end of the project (see deliverable D7.2 Interim process evaluation
report) we could incorporate them. Thus, we also estimated the budget impact if these
results were scaled up to the whole Basque Health Service. The probability of
hospitalisation decreased from 37.1% in the control group to 31.4% in the intervention
one. This is a 15% reduction in decompensations. As changes are difficult to scale up, we
considered a progressive decline in the reduction of hospitalisations (annual 2.5%), in
order to achieve this figure over a six year period. As the intervention's aim was to
empower primary care services so that hospital services can be released, we considered
the change in resource consumption in primary care services as an indicator of the
implementation, and the change in the use of hospital services as an indicator of the
effectiveness of the intervention.

3.2.2 Case study 2: Integrated healthcare intervention for multimorbid patients in the Veneto region
Health and social services for the resident population are provided by the Veneto
Regional Government through the Regional Social and Health system. The Regional
Social and Health system consists of 21 Local Health and Social Authorities (LHSA) and
three Hospital Trusts. One of the main features of Veneto Region’s health model is the
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strong integration of health and social care which is guaranteed through a close
cooperation between municipalities and the LHSAs.
ULSS N.2, the LHSA of Feltre, delivers health and social care through a secondary level
hospital, a hospice, and a physical rehabilitation centre. It is located in the region of
Veneto, and looks after a population of about 85,000 inhabitants. In Feltre 23.53% of the
population is older than 65 years of age. They receive assistance at home from
professionals of the “Social and Health District”, a structure focusing on the needs of
primary healthcare, elderly and social care.
An evaluation study with historical comparator was carried out. The data was obtained
from administrative and clinic databases of Veneto Region Health Service. Data from
2014 (intervention group) was compared with patients from 2012 (control group) to
measure the degree of achievement of the objectives and the trend of intervention
(Check). Thus, depending on the result of the analysis, we can maintain the current
approach, or we can adjust the deployment and/or the intervention (Act).
The inclusion criteria to set the target population of the project were patients 65 years
old or older before the end of the year, one hospitalisation during the year, followed by
Assisted Home Care service. For the control group (2012 sample) 1,012 patients were
identified, and for the intervention group (2014 sample) 1,036 patients.
The intervention carried out from 2014 in Veneto Region to provide the integrated care
was based mainly on two services, the Territorial Operative Centre (TOC) and Home
Nursing Service (HNS). The former was established by the Regional Health and Social
Care Plan 2012-2015, and holds an important role in the integrated care.
The TOC supports the integration between primary and secondary care, and ensures the
continuity of care and the integration of the different services in relation to the needs of
the patient. The service collects and analyses patient needs, activating the most
appropriate services and resources, as well as overseeing the transition of patients
between the different care levels, settings and places. So the main activities performed
by the TOC are to provide a response on specific cases, connect the services involved in
a personalised care plan, collect and sort all the requests related to complex discharge
from the hospital departments, work with the District to manage admissions and
discharges to different hospitals, manage the Multidimensional Assessment Unit at
hospital level, and draft personalised care plans in cooperation with case managers. The
human resources that are involved in this service are a nurse coordinator with experience
in primary and hospital care, and two senior nurses. However, different health
professionals can contact the TOC such as hospital based professionals (doctors and
nurses), primary care professionals (doctors, nurses and social workers), social workers
from other organisations, hospice and country hospital professionals, nursing homes and
semi-residential service professionals, and other local health and social authority TOCs.
These professionals can contact the TOC to obtain or provide information about a patient
and his/her caregivers, to be informed about services that can be activated, to analyse
and highlight needs that are not yet considered, or to facilitate the activation and the
deployment of the personalised care plan.
The HNS was aimed at patients who are temporarily or permanently not autonomous,
and who are resident or domiciled in the territory of ULSS N.2. To respond to the
patient's needs, this service delivers care to individuals in their home environment. The
aim is to avoid unnecessary hospitalisation in non-acute phases of the disease, and
encourages returning home after a stay in hospital. The HNS can be accessed in two
different ways, depending on the setting in which the need arises. If the need of HNS
arises in the context of a hospitalisation, the service is activated following the path
shown in Figure 15, page 47 However, if the need arises in a patient that is at home, the
activation of the service follows the steps shown in Figure 16, page 47 In the more
complex cases that request a multidisciplinary intervention at home, the different
services involved in the process of care are engaged into an integrated unit called
Multidimensional Assessment Unit that evaluates the case and decides which services
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have to be activated to respond to the needs of the patient. In the Multidimensional
Assessment Unit, that can operate both in primary and hospital care, the GP, the director
of primary care, the HNS, social services, and all the relevant services for each single
case are involved.
The objectives were defined to determine to what extent an integrated social and
healthcare system could avoid decompensations. Agreement was achieved in terms of
resource consumption to reduce hospitalisations by 2% per year in the next five years, to
reach a total reduction of 10%, and maintain it over time. The indicators considered for
the integrated programme evaluation were the number of contacts at home with primary
care social workers, nurses and GPs per patient, contacts with A&E services per patient,
number and days of hospitalisations per patient, and cost.

3.3

Conceptual model

The natural history of multi-morbidity is a dynamic process in persons, characterised by
frequent transitions between stable and unstable states over time. In our study, during
the stable state in which the patients stayed at home, they were cared for by primary
care professionals. The Basque Information System provided information regarding all
contacts with GPs and primary care nurses that were held at the healthcare centre, at
the patients home, or by telephone. In the Veneto region, only data regarding home
visits were available, together with data about social resources. When patients
decompensated and required additional attention, they were referred to secondary care
[30]. In the Basque country, all patients that used hospital care were initially evaluated
by the emergency department, and were hospitalised only when the department deemed
it necessary. This condition was not necessary in the Veneto region. After the patients'
conditions re-stabilised, they were discharged to their home.
Figure 2 and Figure 3 show the conceptual models for the Basque Country and Veneto
region respectively, in a summarised way.

Figure 2: Diagram of the conceptual model representing the natural history of
multimorbid patients in the Basque Country
v1.0 / 13th January 2017
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Figure 3: Diagram of the conceptual model representing the natural history of
multimorbid patients in the Veneto Region

3.4

Simulation model

A discrete event simulation (DES) model [31] was built using the Arena Rockwell
software v14 to represent the care pathway for multi-morbid patients, and build the BIA
for both Basque Country and Veneto region. The natural history of multi-morbidity is
characterised by frequent transitions to decompensation states over time [30], so, for
this study, it was divided into two stages (stable and unstable). During the stable state in
which the patients stayed at home, they were cared for by primary care professionals in
the Basque Country and primary care professionals and social workers in Veneto.
Contacts could be of a diverse nature in the Basque Country, as patients could be cared
for by GPs and nurses either at the healthcare centre, at home, or by telephone. When
patients decompensated and required additional attention, they were referred to
secondary care, which included A&E services and hospitalisation (Figure 2). Patients can
die anytime. As multimorbid patients are subjected to mutually dependent chronic
diseases, these conditions need to be taken into account in a consistent way considering
mortality [32]. We carried out a parametric survival analysis in which the different
conditions to which patients were subjected to were considered as covariables; sex, age,
DM, HF, COPD and Integrated Healthcare Organisation were used as covariates in the
Basque Country, and sex and age in the Veneto region.
The models presented here are dynamic multi-cohort models that include all the
prevalent and incidental multi-morbid patients. The patients who were eligible for the
new organisational model at the beginning of the implementation were considered the
prevalent cohort [33], and they represented the initial target population. New patients
who would become eligible for complex care in the future constituted incidental cohorts
[33].
In order to represent the baseline scenario in 2012, data were obtained from clinical and
administrative databases. The model was assessed by using the following goodness-of-fit
tests: the correlation coefficient (R), normalised mean square error (NMSE), fractional
bias (FB), fractional variance (FV) and the fraction of predictions within a factor of two
(FAC2). In order to represent an integrated healthcare organisation that would achieve
the goals set, a clonation of the target population was done. This means that both the
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populations that represent the baseline and the intervention scenarios had the same
features. However, a Hazard Ratio was introduced in the intervention group in the timeto-emergency Gompertz function to incorporate the objective in the model. An extensive
description of the model appears in sections 6 and 7.
Multiplying consumption rates under both scenarios by the unit costs obtained from the
Basque Health Service accounting system in 2015 (Table 1) [20, 34] and Veneto region
accounting system (Table 2), we determined the cost of illness of multi-morbid patients
under both organisational systems. Combining the cost of illness under both
organisational systems allowed us to calculate the BIA. As the BIA presents financial
streams over time, it is not necessary to discount the costs. According to the
recommendations in the guidelines for a BIA, however, the computational framework was
constructed so that the decision-maker could readily discount these results according to
local practice [14].
Table 1: Unit costs for the different services in the Basque Country in 2015
Resource

Euros

General Practitioner (Health Centre)

27,2

General Practitioner (Home)

38,1

General Practitioner (Telephone)

13,6

Primary Care Nurse (Health Centre)

12,0

Primary Care Nurse (Home)

21,8

Primary Care Nurse (Telephone)
Emergency

6,0
168,3

In-hospitalisation mean stay

2.273,7

Home hospitalisation

2.400,3

Table 2: Unit costs for the different services in Veneto region in 2012
Unit cost
Social worker at home

27,0 €

Nurse at home

27,0 €

GP at home

20,0 €

Specialist visit

16,9 €

A&E service

170,0 €

Hospitalisation

3.5

4.312,6 €

Data sources

Epidemiological data (prevalence and mortality) and resource consumption data were
obtained from administrative databases. Incidence rates of multi-morbid patients by age
and sex could not be directly obtained from administrative databases. Knowing our
population prevalence and mortality, we estimated incidence rates by age group using
Dismod II software. Dismod II is a tool created by the World Health Organisation to
measure the consistency of estimates of incidence, prevalence, duration, and case
fatality for diseases [35]. Projections of the National Institute of Statistics of Spain were
used to determine the Spanish multi-morbid population between 2015 and 2020 for the
Basque Country. Data from the Italian National Institute of Statistics was used for the
Veneto region.
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3.6

Statistical analysis

A statistical analysis was carried out to compare the operation in 2014 of an integrated
organisational model with a historical comparator (2012). As the aim of the intervention
is to empower primary care services so that hospital services can be released, we
considered the change in resource consumption in primary care services as an indicator
of the implementation, and the change of the use of hospital services as the outcome of
the implementation.
The statistical analysis was performed in three steps. First, a descriptive analysis
determined if there were socio-demographic and clinical differences by group. Second,
resource consumption rates were analysed. These rates were adjusted by follow-up. As
rates’ distribution lacked normality and our sample showed a substantial point probability
at mass at zero, standard approaches could not be used (mean comparison or test of
location of the distribution by the Mann–Whitney U test). Alternatively, we categorised
rates in two groups depending on whether they used the resource or not, and applied the
chi-square test to check for statistical differences between groups. Then we analysed the
median of those who had contacts using Mann-U Whitney test. The last step addressed
the multivariate analysis. As we had several covariates available for the Basque Country
analysis, a propensity score genetic matching procedure was applied to minimise the
selection bias [36]. The propensity score was based on continuous (age, risk score and
follow-up) and discrete variables (sex, DM, heart failure, COPD, previous year
hospitalisation and physician identification as multi-morbid). This was not possible in the
Veneto region.
After that, we studied the probability of having contacts with primary care resources
(primary care in the Basque Country and primary care and social workers in the Veneto
region) and hospitalisation with logistic regression and the frequentation in primary care,
the days stayed in hospital, and total costs with Generalised Linear Models. After
checking different families and links, we concluded that gamma family and link log were
the ones that fitted our data the best. Socio-demographic and clinical data were used as
covariates. Additionally, in the Basque Country, different multivariate subgroup analyses
were applied to estimate the difference between intervention and control group as a
function of the interaction among physician identification and other covariates such as
age, previous year hospitalisation, and joint presence of heart failure and COPD.
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4. Results
4.1

Case study 1: Integrated healthcare intervention
for multi-morbid patients in the Basque country

The target population comprised 8.246 patients in the baseline group (2012) and 8.372
in the intervened group (2014); their features are described in Table 3 below. There were
statistically significant differences in the mean age of the groups at the beginning of the
follow-up, as well as in the prevalence of COPD. The 2014 cohort was older, and the
prevalence of COPD was slightly lower. Based on the baseline group, the BIA from 2012
to 2020 is displayed in Figure 4 to inform the Plan phase; it includes the extrapolation
according to standard care, objectives defined by local experts, and results of the
CareWell Basque pilot site. As it shows, the burden of multimorbid patients amounted to
18.6 million € in 2012 for the Basque Health System; this figure will reach 20.6 million
euros unless action is taken. If the intervention achieved the objective of reducing
hospitalisations by an annual 2% until reaching 10% in the period of five years, the
burden would decrease by 8%, or 19,1 million euros. This would represent a cumulative
savings of €9 million in the study period. Moreover, if the results of the pilot site were
scaled-up to the whole Basque population, the burden in 2020 would decrease by 13% to
€18 million. This would represent cumulative savings of €12.8 million in the study period.

Figure 4: Budget Impact Analysis of the integrated programme for multimorbid patients
in the Basque Country; Plan stage

The statistical checking (Check phase in Deming cycle) begins in Table 4, that displays
the probability of having contact with the different services, as well as the number of
visits these patients had, i.e. the ones who at least had one contact with the service
during the study. It highlights that the probability of multimorbid patients to be seen by
primary care professionals was higher in 2014, and that they were seen more often.
However, the most traditional way of communication, this is, having an appointment in
the healthcare centre, decreased both with GPs and nurses. The percentage of people
that had a decompensation, and therefore attended the A&E department or were
hospitalised, increased slightly, but was not statistically significant. However, they had
fewer contacts with these services, and patients were hospitalised for less time. Table 4
shows the median and mean cost of multimorbid patients, both adjusted for the followup and without adjusting it. The non-adjusted total cost per patient of the baseline group
amounted to 3,014€/patient with a 3% reduction in 2014 (2,915€/patient). When
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adjusting the total cost per patient for the follow-up, this reduction increases by 5%,
reducing from 4,428€/patient to 4.218€/patient.
Table 3: Descriptive analysis of multimorbid patients in the Basque country
(demographic and clinical variables)
2012

2014

8,246

8,372

Age (Mean (SD))

78,9 (7,3)

79,4 (7,4)

<0,01

Follow-up (Mean (SD))

0,9 (0,2)

0,9 (0,2)

0,24

Male

60,7%

60,1%

0,38

Diabetes

83,7%

84,5%

0,19

Heart Failure

56,8%

57,6%

0,36

COPD

69,7%

67,9%

0,01

Death

13,4%

13,9%

0,32

Physician identification

43,2%

50,5%

<0,01

HF&COPD

26,6%

25,5%

0,12

Risk score>6,9

46,9%

48,3%

0,064

Previous year hospitalisation

59,4%

59,3%

0,86

N

p-value

Propensity score genetic matching was a useful tool to adjust in both groups the selected
variables (Table 5, page 18, and Figure 8, page 30). After the matching, we carried out a
standard multivariate analysis.
The Adjusted Odds Ratio of multimorbid patients having the probability of a contact with
primary care and hospitalisation, frequency in primary care, hospital stays and total costs
are shown in Table 6. The probability of contacting primary care professionals increased
71% for the whole system. However, the number of contacts these patients had with
primary care was lower. The risk of hospitalisation and the hospital stays decreased in
2014. As far as cost, there was a 15% reduction in 2014. However, of these, only the
higher probability of contact with primary care appeared statistically significant.
Table 4: Resource consumption; probability of having at least one contact with
each service, the number of contacts for each service in those who had a least
once contact with the service and total costs (univariate analysis)
2012

2014

p-value

% of individuals having at least one contact with:
General practitioner

93,4%

95,4%

<0,01

Health Centre

91,5%

92,5%

0,02

Home

31,0%

31,3%

0,76

Telephone

49,8%

62,6%

<0,01

Primary Care nurse

90,9%

92,2%

0,01

Health Centre

86,8%

85,5%

0,02

Home

34,0%

35,8%

0,02

Telephone

38,6%

46,2%

<0,01

Emergency Department

54,3%

55,1%

0,30

Hospitalisation

29,0%

29,5%

0,52
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2012

2014

p-value

Rate of the contacts with the different services in those patients that had at least one
contact (Mean (SD))
General practitioner

16,11 (14,78)

16,98 (15,39)

Health Centre

11,90 (9,48)

11,35 (9,25)

Home

5,33 (8,84)

5,61 (8,84)

Telephone

5,04 (8,38)

6,28(9,37)

Primary Care nurse

18,68 (23,73)

19,42 (27,79)

Health Centre

11,97 (15,42)

11,58 (17,13)

Home

14,62 (21,34)

14,86 (22,10)

4,21 (9,48)

5,78 (11,29)

3,62 (6,04)

3,42 (4,86)

23,84 (37,35)

21,97 (33,54)

General practitioner

13,0 (7,0-20,3)

13,0 (7,0-22,1)

<0,01

Health Centre

10,0 (6,0-16,0)

9,0 (5,0,15,0)

0,95

Home

2,6 (1,0-6,0)

3,0 (1,0-6,3)

0,02

Telephone

2,9 (1,0,5,4)

3,0 (1,0-7,0)

<0,01

Primary Care nurse

11,8 (6,0-22,2)

11,0 (5,0-22,1)

0,25

Health Centre

8,0 (4,6-15,0)

7,0 (3,0-14,0)

<0,01

Home

7,0 (2,0-19,0)

7,5 (2,1,18,1)

<0,01

2,0 (1,0-4,2)

2,4 (1,0-6,0)

<0,01

2,0 (1,0-4,0)

2,0 (1,0-4,0)

<0,01

11,3 (6,0,26,0)

11,0 (5,0-24,3)

0,53

3.014,5 (5,847,6)

2.915 (5,381,4)

0,30

4.428,6 (11,105,0)

4.218,3 (10,208,5)

0,20

Telephone
Emergency Department
Hospitalisation
Median (P 25%-75%)

Telephone
Emergency Department
Hospitalisation
Total cost
Mean (SD)

Non- adjusted by follow-up
Adjusted by follow-up
Median (P25%-75%)

Non- adjusted by follow-up

739,0(306,7-3.409,8) 735,7 (294,4-3.292,1)

0,51

Adjusted by follow-up

789,3 (319,4-3.902,7) 779,6 (309,9-3.802,0)

0,48

Table 5: p-values of the comparison of the discrete variables between control
and intervention groups before and after genetic matching
Before matching

After matching

Sex

p=0,378

p=0,762

Identified by physician

p<0,001

p=1,000

Previous year hospitalisation

p=0,873

p=1,000

Diabetes Mellitus

p=0,189

p=0,766

Heart failure

p=0,359

p=0,951

COPD

p=0,014

p=0,895

In Table 7, subgroup analysis showed which patient’s features were associated with
significant changes between 2012 and 2014. Patients identified by the physician as multimorbid presented more intense changes in line with the objectives, more primary care
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contacts, and less probability of hospitalisation in 2014 that was statistically significant.
The same results were found when analysing whether the patients had a hospitalisation
in the previous year. On the contrary, when we analysed the duration of stays, we found
no statistically significant results.
Table 6: Results of the raw multivariate analysis without interactions to explain
the probability of contact with primary care and in-hospitalisations, the number
of contacts with primary care or stays in hospital, and costs
AOR (p) Number of contacts/stays2

AOR (p) Probability of
contact1
Primary
care

Inhospitalisations

Primary
care

Inhospitalisations

Costs

2,02
(<0,01)

1,00 (0,99)

0,99
(0,56)

0,98 (0,35)

0,99
(0,83)

Sex

0,82
(0,02)

0,99 (0,77)

1,13
(<0,01)

1,04 (0,19)

1,09
(<0,01)

Age

0,58
(<0,01)

1,09 (0,01)

1,11
(<0,01)

0,90 (<0,01)

1,11
(<0,01)

Heart failure
& COPD

0,78
(<0,01)

1,29 (<0,01)

1,01
(0,71)

1,03 (0,26)

1,15
(<0,01)

Physician
identification

1,90
(<0,01)

1,50 (<0,01)

1,22
(<0,01)

1,04 (0,29)

1,40
(<0,01)

Risk Score

1,16
(<0,01)

1,21 (<0,01)

1,11
(<0,01)

1,07 (<0,01)

1,21
(<0,01)

Previous year
hospitalisation

0,20
(<0,01)

1,01 (0,87)

0,82
(<0,01)

0,92 (0,04)

0,90
(<0,01)

Group

1
2

By logistic regression;
By generalised linear models;

Table 7: Difference between intervention and control groups (adjusted odds
ratio) as function of the interaction among covariates according to the subgroup
analysis
Adjusted Odds ratio (intervention vs control group)
Probability of contact1

Number of contacts2

Physician identification

Physician identification

Yes

No

Yes

No

2.78
2.31

1.44
2.55

1.07
1.04

0.93
0.91

2.37
2.59

1.56
1.70

1.22
1.03

0.98
0.83

0,95
0,96

1,07
1,08

0,97
0,97

0,97
0,97

1.04
0.94

1.30
0.82

0.85
0.99

1.07
0.87

Primary Care
HF/COPD
Yes
No
Previous year hospitalisation
Yes
No
In-hospitalisation
HF/COPD
Yes
No
Previous year hospitalisation
Yes
No
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Finally we include in Figure 5 the real costs in 2015 within the budget impact to test if
the organisation had attained the economic objectives. According to this, the programme
did not achieve them probably because the implementation was only partial.

Figure 5: Budget Impact Analysis of the integrated programme for multimorbid patients
in the Basque Country. Check stage including real-world data (RWD) for 2014 and
hypothetical costs for the following years.

4.2

Case study 2: Integrated healthcare intervention
for multi-morbid patients in the Veneto region.
Results

The target population comprised 1.012 patients in the baseline group (2012) and 1.036
in the intervened group (2014); their features are shown in Table 8. There were
statistically significant differences in the mean age of the groups: the 2014 cohort was
older. Based on the baseline group, the budget impact analysis from 2012 to 2020 is
displayed in Figure 6 to inform the Plan phase. It includes extrapolation according to
standard care and objectives defined by local authorities. As it shows, the burden of
multimorbid patients amounted 4.4 million € in 2012 in the Veneto system, and this
figure will reach 5.5 million € in 2020 unless action is taken. If the intervention achieved
the objective of reducing hospitalisations by an annual 2% until reducing to 10% over
the period of five years, the burden would decrease by 5%, 275,000 €. This would
represent a cumulative savings of 1.6 million € over the study period.
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Figure 6: Budget Impact Analysis of the integrated program for multimorbid patients in
the Veneto region. Plan Stage

The univariate statistical analysis (Table 9) shows no statistical differences in primary
care resource consumption between intervention and control groups; however, the risk of
visiting A&E department and hospitalisation increased in 2014. Table 10 shows the
median cost of multimorbid patients both with and without adjustment for the follow-up.
The non-adjusted total cost per patient of the baseline group amounted to
4,361€/patient with a 2% increase in 2014. When adjusting the total cost per patient for
the follow-up, this increase decreases to 1.29% going from 10,894€ to 11,035€/patient.
Table 10 shows the results of the standard multivariate analysis in which the probability
of having a contact with primary care and hospitalisation, frequency in primary care and
social services, hospital stays and total costs were studied. The probability of contacting
home health & care services, which included the GP, nurse and social workers visits,
showed no statistically significant differences. The risk of hospitalisation increased in
2014 (OR=1,20), and was statistically significant. The length of stay decreased slightly,
but was not statistically significant. The differences in costs also showed no statistically
significant differences.
Table 8: Descriptive analysis of multimorbid patients in the Veneto region
(demographic and clinical variables)
2012

2014

33.565

33.823

1.012

1.036

Age (Mean (SD))

81,4 (8,0)

82,1 (7,5)

0,03

Follow-up time in years (Mean (SD))

0,5 (0,3)

0,5 (0,3)

0,99

Male

41,2%

39,2%

0,37

Origin of hospitalisation: Planned

35,9%

35,6%

0,90

Population above 65
Target population

Destiny from A&E discharge
Death

0,78
0,3%

0,2%

Home discharge

49,2%

50,2%

Hospitalisation

50,5%

45,5%
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2012

2014

Destiny from hospitalisation discharge
Death

<0,01
7,1%

9,1%

Home discharge

79,3%

71,2%

Hospitalisation

13,0%

14,7%

0,6%

5,0%

27,4%

25,5%

PC
Death in the year of study

p-value

0,34

Table 9: Univariate statistical analysis of primary care and hospital care
contacts in Veneto region
2012

2014

p-value

% of individuals with at least one contact
GP at Home

28,4%

26,7%

0,43

Nurse at Home

70,7%

68,0%

0,29

Social worker at Home

25,5%

30,1%

0,01

Specialist visit

47,7%

47,6%

0,96

A&E

36,6%

39,1%

0,20

Hospitalisation

49,7%

51,6%

0,40

Rate of the contacts with the different services in those patients that had at
least one contact
Median (P25-P75)
GP at Home

12,25 (8,50-23,06)

13,01 (8,80-20,98)

0,77

Nurse at Home

15,69 (5,79-35,78)

15,00 (4,66-33,77)

0,96

Social worker at Home

32,07 (4,92-116,80) 30,51 (4,38-113,13)

0,72

Specialist visit

3,16 (1,88-5,45)

3,44 (2,13-5,92)

0,15

A&E

2,81 (1,61-4,71)

2,76 (1,69-4,74)

0,90

Hospitalisation

3,01 (1,69-5,54)

2,77 (1,59-5,57)

0,85

GP at Home

17,0 (13,7)

17,4 (21,9)

Nurse at Home

27,6 (33,6)

27,7 (36,5)

79,8 (103,3)

76,9 (105,2)

Specialist visit

4,2 (3,4)

4,5 (3,3)

A&E

3,9 (3,7)

4,0 (3,7)

Hospitalisation

4,6 (5,8)

4,7 (5,1)

1.749,2
(164,5-6.056,4)

2.287,4
(200,1-5.767,9)

0,76

3.582,7
(513,6-11.884,8)

4.084.0
(659,0-13.043,8)

0,90

4.390,8 (7.001,9)

4.481,6 (6.540,8)

10.894,6
(24.436,9)

11.034,7
(23.991,9)

Average (SD)

Social worker at Home

Costs
Median (P25-P75)
Without adjusting by follow-up
Adjusting by follow-up
Average (SD)
Without adjusting by follow-up
Adjusting by follow-up
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Table 10: Results of the raw multivariate analysis to explain the probability of
contact and the number of contacts or stays in the Veneto region for the
intervention group compared with the control group
Intervention group compared with the control group

Odds Ratio

p-value

Probability of having a contact with the home health &
care services (GP, Nurse o Social Worker)1

0,98

0,872

Number of contacts with home health & care 2

0,94

0,27

1,20

0,04

0,91

0,07

1,05

0,42

1,07

0,25

1

Risk of hospitalisation

Length of hospitalisation
Total cost

2

2

- Without adjusting by follow-up
- Adjusting by follow-up
Obtained through logistic regression;
2
Obtained through Generalised Linear Models
1

Figure 7: Budget Impact Analysis of the integrated program for multimorbid patients in
the Veneto Region. Check stage including real-world data (RWD) for 2014 and
hypothetical costs for the following years
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5. Discussion
5.1

Framework

Deming’s cycle, together with statistical analysis, is a well-known tool for healthcare
management, but to our knowledge this work introduces for the first time the BIA within
the PDCA cycle for continuous improvement of complex interventions.
Complex interventions are different from pharmacologic interventions in many ways.
First, complex interventions usually are formed by various components, hindering the
identification of the target population. Moreover, complex interventions follow a nonlinear pattern, which complicates foreseeing the intervention's likely harms and benefits.
But probably the most relevant difference is that implementation of complex
interventions relies on behavioural changes that are often subject to learning curves. If
the intervention is evaluated too early in time, that is, before it is sufficiently
implemented, we may state that the programme did not work. As economic evaluations
based only on early appraisals can be misleading [7], an iterative approach should be
taken. The four stages described in Deming’s continuous improvement cycle mirror the
scientific experimental method by formulating a BIA, collecting data to test the
hypothesis, analysing and interpreting the results, and making inferences to iterate the
hypothesis [37]. The iterative approach of the continuous improvement cycle should
bring us closer to the goal [10]. This is consistent with the point of view of Drummond et
al who suggest taking an interactive approach to the clinical and economic evaluation of
devices, by revising the expected results as increasing evidence of effectiveness in actual
use is collected [7].
Scientific conclusions and business or policy decisions should not be based only on
statistical significance. Pragmatic considerations often require binary “yes-no” decisions,
but this does not mean that p-values alone can ensure that a decision is correct or
incorrect. Moreover, as reported by the American Statistical Association, statistical
significance is not equivalent to scientific, human, or economic significance; it does not
measure the size of an effect or the importance of the result [38]. Decision-makers need
a better explanation of the practical relevance [39]. BIA translates the results of the
statistical analysis into the budget, providing direct and understandable information for
the stakeholders [17].
The inclusion of BIA within the Deming’s continuous improvement cycle has a triple aim.
First, the budget impact analysis will provide understanding of the economic burden of
the disease. Second, it will help to explore the potential impact of the intervention,
according to organisationally defined goals [14,15]. This may be relevant since, as
previously noted, translation of the statistical analysis into the budget directly provides
the stakeholders with understandable information [17]. Finally, BIA provides a mediumto long-term horizon for analysing trends. This gives us a broader perspective in
assessing whether we are on track. Comparison of the real resource consumption with
the expected values over time allows a comparison of the deviation between the goals
determined by the BIA and current events occurring at each of the stages. If the results
begin to agree with the objective over time, it will suggest that work is progressing in the
right direction. If, however, the results move further from the objective, as shown in this
case, the deployment and/or the intervention should be re-considered. If the primary
statistical analysis shows positive results, a new BIA would have to be calculated to
compare the conventional and integrated healthcare interventions. The inclusion of
organisationally set objectives using qualitative methods such as Delphi studies has
various advantages. On one hand, objective setting is fundamental for continuous
improvement [40], and, on the other, it allows the implementation process to be tailored
to the characteristics of the organisation.
The BIA may be carried out via several approaches. The simplest one would be to
assume that the rate of resource use per person would remain constant over the study
period for each age group. Costs would be obtained by multiplying the resource
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consumption by the number of individuals in each age group. However, a more
sophisticated approach, such as DES, would provide more accurate results, since it would
enable the representation of the natural history of the disease. The virtues of dynamic
models to represent complex systems have been recently highlighted in an ISPOR report
[16]. This application of simulation modelling was also considered in a report addressed
to Barack Obama, President of the United States, in May 2014; an expert task force
highlighted the uses of such engineering tools to improve management of health systems
[41]. Among the different dynamic models, DES seems particularly adequate, because it
handles time explicitly, which is a fundamental requirement for this study. Its flexibility
also makes our approach more generalisable, representing models of both simple and
complex levels of interaction.
The case study shown in this article is a practical application of the approach. The BIA
allowed us to estimate the burden of multi-morbid patients that would surpass four
million euros during the study period. Furthermore, it anticipated the increase in cost of
care for multi-morbid patients in the Donostialdea County (Basque Country) due to
ageing. It also showed the cost savings if the programme achieved the organisationally
set objective of reducing unstable conditions in patients by an annual rate of 2%. This
was quantified in cumulative savings of more than half a million euros. Decision-makers
were thus able to assess in advance the size of the change they could expect from the
deployment of the integrated programme in terms of budget expenditure. As mentioned
in the section 3.6, the intervention aim is to empower primary care services so that
hospital services can be released; thus we considered the change in resource
consumption in primary care services as an indicator of the implementation, and the
change in the use of hospital services as the outcome of the implementation. The fact
that the rate of primary care consultation costs did not increase in the study period
suggests that the intervention has not been sufficiently implemented. With the passage
of time and implementation improvement, it would be possible to analyse trends.
Representing the care process and natural history of multi-morbid patients with DES
allows prediction of the economic burden associated with that population in Donostialdea
County. This was made possible by the use of data and tools with very different origins.
We combined clinical evolution, resource consumption, demographic trends, and
epidemiological data obtained with the Dismod II software, parametric survival analysis,
economic evaluation, and simulation to carry out a BIA to inform the planning stage of
the Deming’s cycle.
The framework developed within the CareWell project will help its pilot sites to manage
the implementation of interventions aimed at maintaining long-term stability of multimorbid patients and assess their outcomes. By setting objectives based on evidence and
including them in the BIA, managers can evaluate whether the integrated healthcare
intervention is having the expected impact. However, this approach has a broad scope,
and is not limited to the management of integrated healthcare interventions focused on
improving multi-morbid patients' care. In fact, by tailoring the conceptual model of the
BIA, this approach could be used to determine the adequacy of any complex intervention
for which time and implementation are key issues.

5.2

Case study 1: Integrated healthcare intervention
for multi-morbid patients in the Basque Country

According to the expected results for the whole Basque Health Service, the programme
did not reach the economic objective set in the budget impact analysis for the
intervention group. As the follow-up was two years, it was soon to make a conclusive
statement on whether the intervention has been successful or not. However, our work
demonstrated that the integrated intervention had a slight impact in the resource use
profile. The change consisted on a greater use of primary care services, and a less use of
hospitalisations in some subgroups. This had two consequences:
 it tested that the intervention was deployed and professionals were involved to
some extent; and
v1.0 / 13th January 2017

Page 25 of 64

Public

D7.3 Annex 7 Application of modelling

 this had significance in the maintenance of stability of multimorbid patients.
The subgroup analysis evidenced the association between implementation in term of
higher contacts in primary care and effectiveness expressed by a lower probability of
hospitalisations. This impact will have to be strengthened in future evaluations to confirm
that the trend continues. Though the programme was centrally planned by the Basque
Health Service, actual implementation was associated to the identification of the patient
by the GP. The decision-makers formulated their top-down approach to integration for
multi-morbid patients, but this only was effective when it was accompanied by a bottomup engagement of GPs. This effect is highlighted by the fact that GP targeted subgroup
showed more primary care contacts and lower decompensations; however, GPs identified
more severe patients as multi-morbid, as evidenced by hospitalisations in previous year.
Though the economic objective was not achieved, implementation indicators were
significantly better. In 2014, after deploying the integrated care programme aimed at
multimorbid patients, a higher percentage of the target population was treated by
primary care professionals. Additionally, and even though the frequency of visits by
patients did not increase, the modality of the visit did change. The frequency of visits to
the healthcare centre decreased (5% with the GP and a 3% with the healthcare nurse)
while less traditional forms increased. The increase of domiciliary visits had a slight
increase (5% and 2%, respectively) while telephone calls increased substantially (25%
and 37%, respectively). This is quite reasonable for various reasons: first, the
implementation of the electronic prescription freed resource in the healthcare centre,
especially for the nurse; and secondly, resources such as telephone calls might be the
most suitable way for telemonitoring patients. However, in spite of the high frequency of
home visits in those that eventually receive one, two thirds of these individuals are not
seen by the nurse in their home. This may be related to the definition of the target
population. On the one hand, complex systems have several defining characteristics,
including the tendency to be self-organising, be sensitive to initial conditions, make nonlinear phase transitions, the existence of emergent properties, and the importance of
interaction effects and feedback [42]. So, since the target population is large, involving
8.500 thousand patients and up to 1.200 GPs and nurses, this might highlight the
resistance of professionals to change. But on the other hand, this might be due “lack of
severity” of the target population. Due to the frail condition of these patients, it is difficult
to see any differences on clinical outcomes such as quality of life or survival. So we
considered surrogate outcomes that are relevant to patients and health services such as
emergency department and hospital admissions as suggested by the National Institute of
Clinical Excellence [43]. The integrated intervention did not achieve a reduction in the
risk of hospitalisation. However, patients that hospitalised had fewer days of
hospitalisation (HR=0,93). This trend could not be seen in the case of patients marked by
physicians. This is probably due to the difficulty of keeping patients stable who are at the
most severe states.
The most important limitation is that we have lacked information about the severity of
the disease. This problem was solved by doing subgroup analysis. Obviously, those that
are in the healthier states do not need the same intensity of care in primary care. At the
same time, those that are in the most acute state could not really benefit from the
intervention, since the intervention studied here does not change the course of the
particular pathology. In this case, we used the professional criteria on whether those
patients were multi-morbid patient as a sign of severity. However, this could be biased,
since GPs consider other social aspects of the individual that are not related to the clinical
severity.
A methodological aspect that should be taken into account when assessing the impact of
interventions aimed at modifying organisational models using administrative databases is
the follow-up time. As the mortality risk in these patients is high, the result can be
distorted if results are not adjusted. This approach is used in cancer survival studies
[44].
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5.3

Case study 2: Integrated healthcare intervention
for multi-morbid patients in the Veneto region

The main result of this approach was to show the usefulness of the evaluation framework
developed within CareWell project when applied in large populations. Although the
approach was developed profiting from the information systems available in the Basque
Health Service, the framework also helped to analyse the implementation of a different
integrated programme in the Region of Veneto which also has a complete health
information system. The common feature in both is the linkage between administrative
and clinical databases to put together resources consumption and patients’
characteristics.
According to the expected results for the LHSA of Feltre, the programme did not reach
the economic objective set in the budget impact analysis. The statistical analysis also did
not shown changes in the profile of resource consumption. The main reason for this may
be that in 2014 the TOC was at an experimental phase, and did not work at its full
capacity. Therefore, it would be necessary to repeat the evaluation after 2016 to assess
whether the programme is achieving its objectives.
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6. Supplementary material: Basque Country
This section has two subsections:
 Statistical analysis.
 Simulation model.

6.1

Statistical analysis results

We carried out a retrospective quasi-experimental study comparing two data sets
containing information about resource consumption by patients with multimorbidity from
material already recorded in the clinical and administrative databases of the Basque
health system. To account for the impact of new organisational models, we collected data
about resource use both for the target population (8.372 patients) and an historical
control group (8.272patients). The time for the intervention group was defined as two
years after the deployment of the integrated model, and the control group as time before
the deployment. The implementation of the integrated care model started in 2012, and
during the next two years, the process was optimised to achieve 100% deployment of all
the components in the entire population. Thus we compared data from 2012 and 2014.

6.1.1 Descriptive analysis
Table 11: Descriptive analysis of the population studies for the Basque Country
2012

2014

8,246

8,372

78,9 (7,3)

79,4 (7,4)

<0,01

0,9 (0,2)

0,9 (0,2)

0,24

Male

60,7%

60,1%

0,38

Diabetes

83,7%

84,5%

0,19

Heart Failure

56,8%

57,6%

0,36

COPD

69,7%

67,9%

0,01

Death

13,4%

13,9%

0,32

Phisician identification

43,2%

50,5%

<0,01

HF&COPD

26,6%

25,5%

0,12

Risk score>6,9

46,9%

48,3%

0,064

Previous year hospitalisation

59,4%

59,3%

0,86

N
Age (Mean (SD))
Follow-up (Mean (SD))
%

p-value

6.1.2 Univariate analysis
The following Table 12 shows the results of the statistical analysis. In the first part, the
probability of having at least one contact with the different resources is shown.
Additionally, we show the median and average rates of the contacts those individuals
that had at least one contact with the different services. Median and average costs are
also shown.
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Table 12: Resource consumption
Probability of having at least one contact with each service, the number of
contacts for each service in those who had at least one contact with the service
and total costs (univariate analysis), in the Basque Country
2012

2014

p-value

93,4%

95,4%

<0,01

Health Centre

91,5%

92,5%

0,02

Home

31,0%

31,3%

0,76

Telephone

49,8%

62,6%

<0,01

90,9%

92,2%

0,01

Health Centre

86,8%

85,5%

0,02

Home

34,0%

35,8%

0,02

Telephone

38,6%

46,2%

<0,01

Emergency Department

54,3%

55,1%

0,30

Hospitalisation

29,0%

29,5%

0,52

% of individuals having at least one contact with:
General practitioner

Primary Care nurse

Rate of the contacts with the different services in those patients that had at least one
contact
Mean Rate (ST)

General practitioner

16,11 (14,78)

16,98 (15,39)

11,90 (9,48)

11,35 (9,25)

Home

5,33 (8,84)

5,61 (8,84)

Telephone

5,04 (8,38)

6,28(9,37)

18,68 (23,73)

19,42 (27,79)

Health Centre

11,97 (15,42)

11,58 (17,13)

Home

14,62 (21,34)

14,86 (22,10)

4,21 (9,48)

5,78 (11,29)

3,62 (6,04)

3,42 (4,86)

23,84 (37,35)

21,97 (33,54)

13,0 (7,0-20,3)

13,0 (7,0-22,1)

<0,01

10,0 (6,0-16,0)

9,0 (5,0,15,0)

0,95

Home

2,6 (1,0-6,0)

3,0 (1,0-6,3)

0,02

Telephone

2,9 (1,0,5,4)

3,0 (1,0-7,0)

<0,01

11,8 (6,0-22,2)

11,0 (5,0-22,1)

0,25

Health Centre

8,0 (4,6-15,0)

7,0 (3,0-14,0)

<0,01

Home

7,0 (2,0-19,0)

7,5 (2,1,18,1)

<0,01

2,0 (1,0-4,2)

2,4 (1,0-6,0)

<0,01

2,0 (1,0-4,0)

2,0 (1,0-4,0)

<0,01

11,3 (6,0,26,0)

11,0 (5,0-24,3)

0,53

Health Centre

Primary Care nurse

Telephone
Emergency Department
Hospitalisation
Median (Percentile 25%,75%)

General practitioner
Health Centre

Primary Care nurse

Telephone
Emergency Department
Hospitalisation
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2012

2014

p-value

3.014,5 (5,847,6)

2.915 (5,381,4)

0,30

4.428,6
(11,105,0)

4.218,3
(10,208,5)

0,20

Non- adjusted by follow-up

739,0
(306,7-3.409,8)

735,7
(294,4-3.292,1)

0,51

Adjusted by follow-up

789,3
(319,4-3.902,7)

779,6
(309,9-3.802,0)

0,48

Total cost
Mean (SD)

Non- adjusted by follow-up
Adjusted by follow-up
Median (P25-75)

6.1.3 Multivariate analysis
To minimize the selection bias, a propensity score genetic matching procedure was
applied [1]. The propensity score was based on continuous (age, risk score and followup) and discrete variables (sex, DM, heart failure, COPD, previous year hospitalisation
and physician identification as multi-morbid). In Table 13 and Figure 8, we show the
results of the genetic matching for the discrete and continuous variables respectively.
Table 13: p-values of the comparison of the discrete variables between control
and intervention groups before and after genetic matching
Before matching

After matching

Sex

p=0,378

p=0,762

Identified by physician

p<0,001

p=1,000

Previous year hospitalisation

p=0,873

p=1,000

Diabetes Mellitus

p=0,189

p=0,766

Heart failure

p=0,359

p=0,951

COPD

p=0,014

p=0,895

Figure 8A: Q-Q plot comparing Age distribution in the control and treatment group before
and after matching.
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Figure 8B: Q-Q plot comparing, Risk Score distribution in the control and treatment
group before and after matching.

Figure 8C: Q-Q plot comparing Follow up distribution in the control and treatment group
before and after matching.

After that adjustment, we studied the probability of having contacts with primary care
and hospitalisation with logistic regression and the frequency of visits of those who had
at least one contact in primary care, the days stayed in hospital, and total costs with
Generalised Linear Models. After checking different families and links, we concluded that
gamma family and link log were the ones that fitted our data the best. Sociodemographic and clinical data were used as covariates. Table 14 shows the results of the
multivariate analysis.
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Table 14: Results of the raw multivariate analysis without interactions to
explain the probability of contact with primary care and hospitalisations, the
number of contacts with primary care or hospital stays, and costs
AOR (p) Probability of
contact1

AOR (p) Number of contacts/stays2

Primary Care Hospitalisations Primary Care

Group

Hospitalisations

Costs

2,02 (<0,01)

1,00 (0,99)

0,99 (0,56)

0,98 (0,35)

0,99 (0,83)

Sex

0,82 (0,02)

0,99 (0,77)

1,13 (<0,01)

1,04 (0,19)

1,09 (<0,01)

Age

0,58 (<0,01)

1,09 (0,01)

1,11 (<0,01)

0,90 (<0,01)

1,11 (<0,01)

Heart failure 0,78 (<0,01)
& COPD

1,29 (<0,01)

1,01 (0,71)

1,03 (0,26)

1,15 (<0,01)

Physician
identification

1,90 (<0,01)

1,50 (<0,01)

1,22 (<0,01)

1,04 (0,29)

1,40 (<0,01)

Risk Score

1,16 (<0,01)

1,21 (<0,01)

1,11 (<0,01)

1,07 (<0,01)

1,21 (<0,01)

0,92 (0,04)

0,90 (<0,01)

Previous year 0,20 (<0,01)
1,01 (0,87)
0,82 (<0,01)
hospitalisation
1
By logistic regression; 2By generalised linear models;

Finally, different multivariate subgroup analyses were applied to estimate the difference
between intervention and control group as a function of the interaction between
physician identification and other covariates such as age, previous year hospitalisation
and joint presence of heart failure and COPD (Table 15).
Table 15: Difference between intervention and control groups as a function of
the interaction among covariates according to the subgroup analysis
Adjusted Odds ratio
(intervention vs control group)

Primary Care
Probability of contact1

Primary Care
Number of contacts2

Physician identification

Physician identification

Yes

No

Yes

No

HF/COPD

Yes
No

2.78
2.31

1.44
2.55

1.07
1.04

0.93
0.91

Previous year hospitalisation

Yes
No

2.37
2.59

1.56
1.70

1.22
1.03

0.98
0.83

Adjusted Odds ratio
(intervention vs control group)

Hospitalisation
Probability of contact1

Hospitalisation
Number of contacts2

Physician identification

Physician identification

Yes

No

Yes

No

HF/COPD

Yes
No

0,95
0,96

1,07
1,08

0,97
0,97

0,97
0,97

Previous year hospitalisation

Yes
No

1.04
0.94

1.30
0.82

0.85
0.99

1.07
0.87

6.2

Simulation model

In the following sections we go through the simulation model in detail.

6.2.1 Introduction
We built up a Discrete Event Simulation model in order to estimate the burden of multimorbid patients from 2012 to 2020. We also studied how this would change if an
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integrated healthcare achieved the goal of reducing emergencies by an annual 2% with
the final aim of a 10% reduction over five years. As at the end of the study, we also had
the results of the pilot study; we analysed what would have happened if the results of
the pilot site (15% reduction in hospitalisations) were scalable to the whole Basque
population. As these kinds of interventions are difficult to scale to large populations, we
considered a progressive reduction, this is a 2.5% annual reduction over six years.

6.2.1.1

Objectives

The objective was to build a multi-cohort simulation model that included all affected
cohorts from 2012 to 2020. We had the following sub-objectives:
 Estimate incidence of multi-morbidity.
 Estimate population growth during the studied period.

6.2.1.2

Epidemiology and management of the health problems

The natural history of multi-morbid persons is a dynamic process, characterised by
frequent transitions between instability states over time. Thus, for the simulation model,
the natural history of multi-morbid patients was divided into two stages. During the
stable state, in which the patients stayed at home, they were cared for by primary care
professionals. When patients decompensated and required additional attention, they
were referred to secondary care. Different resources could be used both in primary care
and hospital care. Contacts in primary care could be with either the GP or the primary
care nurse, and could be held at the Health Care Centre, at patient’s home, or even by
telephone. For all patients that used hospital care, they were initially evaluated by the
emergency department and were hospitalised only when necessary. After the patients'
condition had re-stabilised, they were discharged to their residence.
The intervention was an integrated care programme formed by an interdisciplinary team
including a GP and a case manager that reduced the risk of hospital admissions.

6.2.1.3

Clinical Impact

Reduction of destabilisations, measured as reduction in A&E department episodes and
hospital admissions.

6.2.1.4

Economic Impact

Reduction in costs due to the avoided hospitalisations.

6.2.2 Study design and methods
This section provides detailed information about the study design and methods.

6.2.2.1

Patient population

A stratification strategy was set in the Basque Country to identify among the whole
Basque population those patients who were at high risk of hospitalisation, and to forecast
healthcare utilisation (resource use costs and pharmacy costs). It was based on the
Adjusted Clinical Groups (ACG), a system that measures the morbidity burden of patient
populations based on disease patterns, age and gender. It relies on the diagnostic and/or
pharmaceutical code information found in administrative databases to assign to each
individual a risk score that predicts his resource consumption during the next year in
comparison with the total population stratified [2]. Higher risk foresees greater costs for
the health system. Otaining of the risk score is explained extensively elsewhere [3, 4].
Risk Scores above 6.1 and were considered to be suitable for case management. Criteria
applied to select the target population included: subjected to two or more chronic
conditions such as diabetes mellitus (DM), heart failure (HF), or chronic obstructive
pulmonary disease (COPD); and hospitalised at least once in the previous year. 8,246
multi-morbid patients from a population of about 300,000 people were eligible in 2012.
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6.2.2.2

Intervention mix

The implementation of the integrated care model started in 2012, and was developed
between 2013 and 2015 to achieve 100% deployment. This aspect was taken into
account when defining the intervention goal in a Delphi study. The panel of experts was
composed of three managers, five health professionals including GPs and nurses, and an
epidemiologist. The first round started with an open-ended questionnaire; a final figure
for reduction of hospital admissions was demanded. Several articles in the literature were
provided as a start point. The questionnaire was based on the transferability of the
results of the RCT to our setting, and mainly covered the issue of implementation. In the
second round, each participant received a second questionnaire, and was asked to review
the items that came up in the first round. As a result of round two, areas of
disagreement were identified. During round three, each panellist received a questionnaire
that included the items and ratings summarised by our group in the previous round, and
were asked to revise his/her judgments, or to specify the reasons for remaining outside
the consensus. In the fourth and last round, their ratings were distributed to the
members of the expert panel. This round provided an opportunity for participants to
revise their judgments. After this, one panellist still remained out of consensus.

6.2.2.3

Time horizon

From 2012 to 2020.

6.2.2.4

Perspective

The Budget Impact Analysis was carried out from the health system perspective.

6.2.2.5

Analytic framework description

On patients’ entry into the model, patients’ characteristics (age, sex Integrated Health
Organisation and clinical conditions) were assigned. At the same time, times were
assigned until the occurrence of different events: contact with primary care or hospital
care, or death.
 If the shortest time was time until death, the patient would leave the model.
 If the shortest time was until primary care contact, the type of visit was assigned
according to the obtained probability distributions. Patients could be assisted by the
GP or the nurse, either in the Health Centre, at the patient’s home, or by
telephone. If the primary care professionals stabilise the patient, a check-up visit
time is assigned.
 If the shortest time was until attendance at A&E department, the patient stayed
there for an assessment and a first site treatment. Then a decision was taken. If
the patient evolved favourably, he/she was discharged, and follow-up was carried
out by primary care professionals. If the patient was still alive, two options were
possible: hospitalisation or home hospitalisation. This second option is not very
extended. Once the patient was hospitalised, hospitalisation duration was assigned.
Again if the patient evolved favourably, he/she was discharged. There was also the
possibility that the patient died during the stay (see Figure 9).
In order to represent the intervention scenario, patients was cloned after their
characteristics were assigned. We also cloned the random numbers used for each
patient, so that both clones were exactly the same. Thus, the only difference between
the two populations was a Hazard Ratio (HR) included in the time to Emergency
Gompertz function. As A&E reduction is a process rather than an event, the HR assigned
was time dependant.
The model outputs were consumption rates.
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Figure 9: Description of the Basque Country conceptual model
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6.2.2.6

Input data

The following section provides information on the input data.
Incidence rates
Incidence rates were obtained with the Dismod II software. Prevalence and mortality
data were obtained from administrative databases.
Table 16: Incidence rates x 1000 for the Basque population
Males

Females

<=65

3,7908

1,4714

70-74

6,0917

2,7789

75-79

8,4331

4,8189

80-84

12,4440

7,8822

85-89

13,5970

10,0900

90-94

12,8433

10,8022

>=95

9,6895

8,6845

Population
We used data from the National Statistics Institute (INE).
Distribution in Integrated Health Organisations
Table 17: Distribution of the multimorbid patients among the different
Integrated Health Organisations
Integrated Healthcare Organisation

%

IHO1

13,5%

IHO2

2,6%

IHO3

5,9%

IHO4

11,9%

IHO5

3,4%

IHO6

16,5%

IHO7

4,8%

IHO8

17,2%

IHO9

9,2%

IHO10

4,6%

IHO11

3,1%

IHO12

7,3%

Parameters of the logistic regression for assigning clinical conditions
Table 18 shows parameters of the logistic regression for assigning clinical conditions
according to:
 age and sex for DM;
 age, sex and whether they were or not subjected to DM for HF; and
 age, sex and whether it was subjected to DM and HF for COPD
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Table 18: Parameters of the logistic regression for assigning clinical conditions
DM

HF

COPD

2,35

20,48

43,21

65-69

-0,05

-0,35

0,57

70-74

-0,23

-0,13

0,75

75-79

-0,62

0,14

0,81

80-84

-0,92

0,54

0,72

85-89

-1,35

0,84

0,59

90-94

-1,71

1,19

0,68

>=95

-1,98

0,97

0,87

Sex

Female

-0,56

0,00

1,30

Female*Age

65-69

0,61

0,70

-1,91

70-74

0,58

0,88

-2,54

75-79

0,70

1,19

-2,40

80-84

0,87

1,17

-2,35

85-89

0,99

1,15

-2,44

90-94

1,24

1,09

-2,48

>=95

1,14

0,95

-2,46

-21,17

-22,34

Constant
Age

DM

Yes

HF

Yes

COPD

Yes

-22,16

Unit costs
Table 19: Unit costs for the different services in the Basque Country in 2015
Resource

Euros

General Practitioner (Health Centre)

27,2

General Practitioner (Home)

38,1

General Practitioner (Telephone)

13,6

Primary Care Nurse (Health Centre)

12,0

Primary Care Nurse (Home)

21,8

Primary Care Nurse (Telephone)
Emergency

6,0
168,3

In-hospitalisation mean stay

2.273,7

Time until events
The DES model requires considering time in an explicit way. Time to an event was
modelled by using the Gompertz or Weibull distributions, which as a function of age, can
be expressed as follows [5]:
 Gompertz function

 Weibull function
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These equations include a uniformly distributed random factor between 0 and 1 (u) and
two parameters α and β that define the characteristics of the distribution. The HR is
included in the formula by multiplying it with the α parameter [5]. These parameters are
obtained from parametric survival analysis.
Table 20: Parameters of the time to event functions (Gompertz and Weibull) for
the Basque Country
AP
Until 1st

A&E

Between
Until 1st
consultations

Death

Between
consultations

Function

Gompertz

Gompertz

Weibull

Weibull

Gompertz

Sex

0,0154378

-0,0738172

0,0209506

0,0450469

-0,3066888

70-74

0,0967735

0,036133

0,1650447

-0,0974948

0,3230815

75-79

0,1604936

0,1335465

0,184931

-0,0286088

0,7397735

80-84

0,1145643

0,192339

0,1655413

-0,1214786

1,00735

85-89

-0,1303475

0,227522

0,1459029

-0,2201031

1,392212

90-94

-0,1976829

0,2119447

-0,410851

-0,3970373

1,721732

>=95

-0,5804962

0,2034825

0,3323206

-0,5126281

1,789282

IHO2

0,0427058

0,042111

0,1495871

-0,0356046

-0,1641434

IHO3

-0,0763599

-0,150575

0,1517118

0,0426007

0,1180324

IHO4

0,0457862

0,0168872

-0,0801267

-0,0893785

0,1681985

IHO5

-0,1830164

-0,1006357

0,1418706

-0,1619871

-0,1876714

IHO6

-0,0026882

-0,0236968

-0,1295182

-0,1280753

0,0085087

IHO7

-0,1287697

0,010543

0,047438

-0,1205344

0,0929503

IHO8

-0,2473102

-0,1247156

-0,1851673

-0,2980275

0,0971135

IHO9

-0,0875111

-0,091623

-0,056346

-0,057261

0,1306756

IHO10

0,0028565

0,0344837

-0,0242944

-0,25202

0,2185576

IHO11

-0,205145

-0,0261902

-1,418183

-0,4911162

0,2337914

IHO12

-0,2353818

-0,0242374

-0,1183673

-0,1084262

0,177708

DM

0,137172

0,1625238

0,1814156

0,0523479

0,2361657

HF

0,2576913

0,3482877

0,9552593

0,237

0,762895

COPD

0,1241241

0,3482877

0,4040426

0,2000646

0,2782962

Age

IHO

Female

65-69

0

0,082197

0

0

0

Female

70-74

0

0,1699598

0

0

0

Female

75-79

0

0,1191792

0

0

0

Female

80-84

0

0,1098189

0

0

0

Female

85-89

0

0,0845349

0

0

0

Female

90-94

0

0,1232643

0

0

0

-3,142669

-2,908208

-5,332733

-3,746289

-9,701576

-0,0117901

-0,0150175

0,7278434

0,70553

0,0001474

Constant
Beta/p
Parameters of
hospitalisation

the

multinomial

function

for

discharge

from

A&E

and

Multinomial regression models were used to assign the type of discharge after attending
A&E or after a hospitalisation
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Table 21: Parameters of the multinomial regression model for discharge after
A&E and hospitalisation for the Basque Country
From

A&E

To

Hospitalisation

Home
discharge

Hospitalisation

Home
discharge

Hospitalisation

Sex

Hombre

-0,41650

-0,22662

-0,17954

0,12144

Age

65-69
70-74
75-79
80-84
85-89
90-94
IHO2
IHO3
IHO4
IHO5
IHO6
IHO7
IHO8
IHO9
IHO10
IHO11
IHO12

1,87802
1,60663
1,15447
0,65349
0,51115
-0,05995
2,06147
2,10899
0,59998
-0,04078
1,41043
-0,06116
0,67330
0,81823
-0,09291
0,72555
0,00067

1,56222
1,39381
0,98054
0,54799
0,51069
0,00866
2,24224
2,04827
0,11319
0,06887
1,24697
0,25735
1,09879
1,44586
-0,05828
1,09788
0,88227

1,54732
1,34550
1,17474
0,90810
0,45550
0,04856
0,70913
-0,00227
-0,05975
0,44915
0,88506
0,47254
0,29297
0,59476
0,28093
0,39246
0,19989

1,60887
1,69959
1,51470
1,25507
0,81538
0,92827
1,98345
2,97678
0,13857
1,20157
1,87200
1,05378
3,32853
1,04771
0,70524
2,34030
0,52866

DM

No

-0,07157

-0,26697

0,09676

0,19319

HF

No

0,13286

-0,41529

0,05815

0,32037

COPD

No

0,02930

-0,22049

-0,22907

-0,56532

nHospPrev

-0,10713

-0,06945

-0,12273

-0,02051

const

3,86261

4,03605

2,11343

-4,23986

IHO

Parameters of the logistic regression for assigning type of visit (GP or nurse) in
primary care
Table 22: Parameters of the multinomial regression for assigning type of visit
GP

v1.0 / 13th January 2017

Sex

Female

0,10

Age

<60
60-64
65-69
70-74
75-79
80-84
85-89
90-94
>=95

0,00
-0,04
-0,09
-0,10
-0,11
-0,17
-0,19
-0,25
-0,10
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GP
IHO

IHO2
IHO3
IHO4
IHO5
IHO6
IHO7
IHO8
IHO9
IHO10
IHO11
IHO12

0,12
-0,02
-0,06
0,14
-0,05
0,03
0,16
-0,03
0,15
0,38
0,12

DM

YES

-0,16

HF

YES

-0,23

COPD

YES

0,05

Parameters of the multinomial function for assigning type of visit (Health
Centre, home or telephone) in primary care
Table 23: Parameters of the multinomial regression for assigning type of visit
(Health Centre, home or telephone)
Health Centre

Home

Sex

Male

0,31

0,31

Age

<60
60-64
65-69
70-74
75-79
80-84
85-89
90-94
>=95

Uribe

1,14
1,44
1,35
1,27
0,97
0,72
0,43
0,09
0,00
0,17
0,09
0,50
0,03
0,32
-0,52
-0,41
0,06
0,44
-0,21
0,46
0,00

0,51
1,05
0,91
0,88
0,70
0,46
0,12
-0,16
0,00
-0,02
0,39
0,59
-0,06
-0,27
-0,82
-0,25
-0,03
0,35
0,17
0,51
0,00

DM

NO

0,15

0,18

HF

NO

0,36

0,41

COPD

NO

0,21

0,31

0,46

1,18

IHO

Const
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6.2.2.7

Data sources

Data was obtained from administrative databases. The complete development of the
electronic clinical record and administrative databases achieved in the Basque Health
Service allowed us to record each contact of the target population in primary care (for
stable and unstable patients) and hospital care (for unstable patients). The former
included contacts with a GP (at the health centre, at home or by telephone) and primary
care nurse (at the health centre, at home or by telephone). The latter encompassed the
number of contacts with an emergency room, inpatient hospital admission, and home
hospitalisation. These datasets included demographic (age, gender) and clinical
(diagnosis, number of chronic conditions ACG risk score) variables which allowed us to
characterise the population.
Unitary costs were obtained from analytical accounting from own sources.

6.2.2.8

Data collection

In order to build the simulation model, we collected from years 2010 and 2011 in order
to have a two year follow up before the intervention was implemented.

6.2.2.9

Analyses

Parametric survival analysis were used to get time to event functions for:
1) first time attending Primary Care services;
2) first time attending Hospital Care services; and
3) death occurrence.
Parametric survival analyses were carried out in order to build time-to-event expressions.
Exponential, Weibull, Lognormal and Gompertz were considered. We chose Gompertz
function because it was the best according to the Akaike Information Criterion (AIC).
Demographic variables (sex and age) were included as co-variables.
Multinomial regression models were used for:
1) assigning the type of visit when attending primary care services;
2) determining the probability of coming back to primary care within one week;
3) type of discharge after attending A&E; and
4) type of discharge after a hospitalisation.

6.2.2.10 Calibration
The seven step approach for calibrating models was used [6].
Three parameters were calibrated; time until dead, time until first visit to primary care,
and time until first emergency, because the sample of patients was rather small to get
accurate estimates. We used mortality rates for time until mortality, and events
distribution for primary care services and A&E episodes as a calibration target; we used
random search method as a parameter search strategy. We used Chi-square as the
measure of Goodness of Fit (GoF). Acceptability of the convergence of the model outputs
to the observed calibration targets was the stopping rule.

6.2.2.11 Validation
The model was validated by comparing the simulated event rates with the observed ones
in 2012.
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Validation of primary care contact rates

Figure 10: Validation of primary care contact rates in the Basque Country

Goodness of Fit (GoF) for validation of primary care contact rates
Table 24: GoF for validation of primary care contact rates in the Basque Country
Criteria

Males

Females

Correlation coefficient ( R t

(> 0,8)

0,83

0,79

Normalized mean squared error (NMSE)

(< 0,5)

0,01

0,00

Fractional bias (FB)

[-0,5, 0,5]

-0,09

0,03

Fractional variance (FV)

[-0,5, 0,5]

0,28

0,49

Factor of two

(> 80,00)

1,00

1,00
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Validation of GP contact rates

Figure 11: Validation of GP contact rates in the Basque Country

Goodness of Fit (GoF) for validation of GP contact rates
Table 25: GoF for validation of GP contact rates in the Basque Country
Criteria

Males

Females

Correlation coefficient ( R )

(> 0,8)

0,77

0,78

Normalised mean squared error (NMSE)

(< 0,5)

0,01

0,00

Fractional bias (FB)

[-0,5, 0,5]

0,14

0,05

Fractional variance (FV)

[-0,5, 0,5]

0,44

0,45

Factor of two

(> 80,00)

1,00

1,00
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Validation of primary care nurse contact rates

Figure 12: Validation of primary care nurse contact rates in the Basque Country

Goodness of Fit (GoF) for validation of PC nurse contact rates
Table 26: GoF for validation of primary care nurse contact rates in the Basque
Country
Criteria

Males

Females

Correlation coefficient ( R )

(> 0,8)

0,83

0,77

Normalised mean squared error (NMSE)

(< 0,5)

0,00

0,00

Fractional bias (FB)

[-0,5, 0,5]

0,05

-0,01

Fractional variance (FV)

[-0,5, 0,5]

0,30

0,46

Factor of two

(> 80,00)

1,00

1,00
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Validation of A&E contact rates

Figure 13: Validation of A&E contact rates in the Basque Country

Goodness of Fit (GoF) for validation of PC contact rates
Table 27: GoF for validation of A&E contact rates in the Basque Country
Criteria

Male

Female

Correlation coefficient ( R )

(> 0,8)

0,84

0,80

Normalised mean squared error (NMSE)

(< 0,5)

0,00

0,00

Fractional bias (FB)

[-0,5, 0,5]

0,02

-0,02

Fractional variance (FV)

[-0,5, 0,5]

0,19

0,39

Factor of two

(> 80,00)

1,00

1,00
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Validation of hospitalisation rates

Figure 14: Validation of Hospitalisation contact rates in the Basque Country

Goodness of Fit (GoF) for validation of hospitalisation contact rates
Table 28: GoF for validation of hospitalisation contact rates in the Basque
Country
Criteria

Male

Female

Correlation coefficient ( R )

(> 0,8)

0,78

0,80

Normalised mean squared error (NMSE)

(< 0,5)

0,01

0,00

Fractional bias (FB)

[-0,5, 0,5]

0,03

0,01

Fractional variance (FV)

[-0,5, 0,5]

0,44

0,38

Factor of two

(> 80,00)

1,00

1,00
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7. Supplementary material: Veneto
Following a brief overview of the interventions, this section has two subsections:
 Statistical analysis.
 Simulation model.

7.1

Description of the intervention

Figure 15: Home Nursing Service arose in hospitalisation context

Figure 16: Home Nursing Service arose in home context

7.2

Statistical analysis results

7.2.1 Descriptive analysis
We carried out a retrospective quasi-experimental study comparing two data sets
containing information about resource consumption by patients with multimorbidity from
material recorded in the administrative databases of the Veneto region. To account for
the impact of new organisational models, we collected data about resource use both for
the target population (1,012 patients) and a historical control group (1,036 patients).
2014 was an experimental year for the Territorial Operative Centre (TOC).
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Table 29: Descriptive analysis of the population studies for the Veneto region
2012

2014

33.565

33.823

1.012

1.036

Age (Mean (SD))

81,4 (8,0)

82,1 (7,5)

0,03

Follow-up time in years (Mean (SD))

0,5 (0,3)

0,5 (0,3)

0,99

Male

41,2%

39,2%

0,37

Origin of hospitalisation. Planned

35,9%

35,6%

0,90

Population above 65
Target population

p-value

Discharge destiny from A&E

0,78

Death

0,3%

0,2%

Home discharge

49,2%

50,2%

Hospitalisation

50,5%

45,5%

Discharge destiny from hospitalisation
Death

<0,01
7,1%

9,1%

Home discharge

79,3%

71,2%

Hospitalisation

13,0%

14,7%

0,6%

5,0%

27,4%

25,5%

PC
Death in the year of study

0,34

7.2.2 Univariate analysis
The following table shows the results of the univariate statistical analysis. First, the
probability of having at least one contact with the different resources is shown.
Additionally, we show the median average rates of the contacts those individuals that
had at least one contact with the particular service, followed by costs.
Table 30: Resource consumption
2012

2014

p-value

% of individuals with at least one contact
GP at Home

28,4%

26,7%

0,43

Nurse at Home

70,7%

68,0%

0,29

Social worker at Home

25,5%

30,1%

0,01

Specialist visit

47,7%

47,6%

0,96

A&E

36,6%

39,1%

0,20

Hospitalisation

49,7%

51,6%

0,40

Rate of the contacts with the different services for patients that had at least
one contact
Median (P25-P75)

GP at Home

12,25 (8,50-23,06)

13,01 (8,80-20,98)

0,77

Nurse at Home

15,69 (5,79-35,78)

15,00 (4,66-33,77)

0,96

32,07 (4,92-116,80)

30,51 (4,38-113,13)

0,72

Specialist visit

3,16 (1,88-5,45)

3,44 (2,13-5,92)

0,15

A&E

2,81 (1,61-4,71)

2,76 (1,69-4,74)

0,90

Hospitalisation

3,01 (1,69-5,54)

2,77 (1,59-5,57)

0,85

Social worker at Home
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2012

2014

p-value

GP at Home

17,0 (13,7)

17,4 (21,9)

Nurse at Home

27,6 (33,6)

27,7 (36,5)

79,8 (103,3)

76,9 (105,2)

Specialist visit

4,2 (3,4)

4,5 (3,3)

A&E

3,9 (3,7)

4,0 (3,7)

Hospitalisation

4,6 (5,8)

4,7 (5,1)

1.749,2
(164,5-6.056,4)

2.287,4
(200,1-5.767,9)

0,76

3.582,7
(513,6-11.884,8)

4.084.0
(659,0-13.043,8)

0,90

4.390,8 (7.001,9)

4.481,6 (6.540,8)

10.894,6 (24.436,9)

11.034,7 (23.991,9)

Average (SD)

Social worker at Home

Costs
Median (P25-P75)

Without adjusting by follow-up
Adjusting by follow-up
Average (SD)

Without adjusting by follow-up
Adjusting by follow-up

7.2.3 Multivariate analysis
We studied the probability of having contacts with home health & care and
hospitalisations with logistic regression and the frequency of home health & care, the
days stayed in hospital, and total costs, with Generalised Linear Models. After checking
different families and links, we concluded that gamma family and link log were the ones
that fitted our data the best. Sex and age were use as covariates. The following table
shows the HR of the intervention group versus control group.
Table 31: Results of the raw multivariate analysis to explain the probability of
contact and the number of contacts or stays in the Veneto region for the
intervention group compared with the control group
Odds Ratio

p-value

Probability of having a contact with the home health & care
services (GP, Nurse o Social Worker)

0,98

0,872

Number of contacts with home health & care

0,94

0,27

Risk of hospitalisation

1,20

0,04

Length of hospitalisation

0,91

0,07

-Without adjusting by follow-up

1,05

0,42

-Adjusting by follow-up

1,07

0,25

Total cost

7.3

Simulation model

In the section, we go through the simulation model in detail.

7.3.1 Introduction
We built a DES model in order to estimate the burden of multi-morbid patients in Veneto
region from 2012 to 2020. We also studied how this would change if an integrated
healthcare achieved the goal of reducing emergencies by an annual 2%, with the final
aim of reducing by 10% over five years.
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7.3.1.1

Objectives

The objective was to build a multi-cohort simulation model that included all affected
cohorts from 2012 to 2020. We had the following sub-objectives:
 Estimate incidence of multi-morbidity.
 Estimate population growth during the studied period.

7.3.1.2

Epidemiology and management of health problems

The natural history of multi-morbid persons is a dynamic process, characterised by
frequent transitions between instability states over time. Thus, for the simulation model,
the natural history of multi-morbid patients was divided into two stages. During the
stable state in which the patients stayed at home, they were cared for by primary care
professionals and social workers. For the Veneto region, we only have data regarding
consultations with patients, thus we did not include other type of consultations such as
those held in the health centre. When patients decompensated and required additional
attention, they were referred to secondary care, both A&E and hospitalisation. After the
patients' condition had re-stabilised, they were discharged to their residence.
The intervention consisted mainly in the use of two services; 1) the Territorial Operative
Centre (TOC) and Home Nursing Service (HNS). The TOC supports the integration
between primary and secondary care, and ensures the continuity of care and the
integration of the different services in relation to the needs of the patient. The service
collects and analyses patient needs, activating the most appropriate services and
resources, as well as overseeing the transition of the patients between different care
levels, settings and places. So the main activities performed by the TOC are: provide a
response on specific cases; connect the services involved in a personalised care plan;
collect and sort all the requests related to complex discharge from the hospital
departments; work with the District to manage admissions and discharges to different
hospitals; manage the Multidimensional Assessment Unit at hospital level; and draft
personalised care plans in cooperation with case managers. The human resources that
are involved in this service are a nurse coordinator with experience in primary and
hospital care, and two senior nurses. However, different health professionals can contact
the TOC such as hospital professionals (doctors and nurses), primary care professionals
(doctors, nurses and social workers), social workers from other organisations, hospice
and country hospital professionals, nursing homes and semi-residential service
professionals, and other local health and social authority TOCs. These professionals can
contact the TOC to get or provide information about a patient and its caregivers, to be
informed about services that can be activated, to analyse and highlight needs that are
not yet considered, or to facilitate the activation and deployment of the personalised care
plan.
The HNS is aimed at patients that are temporarily or permanently not autonomous, and
that are resident or domiciled in the territory of ULSS N.2. To respond to the patient's
needs, this service delivers care to individuals in their home environment. The aim is to
avoid unnecessary hospitalisation in non-acute phases of the disease, and encourage
returning home after a stay in hospital. The HNS can be accessed in two different ways,
depending on the setting in which the need arises. If the need of HNS arises in the
context of a hospitalisation, the service is activated following the path showed in Figure
15. However, if the need arises in a patient that is at home the activation of the service
follows the steps showed in Figure 16. In the more complex cases that request a
multidisciplinary intervention at home, the different services involved in the process of
care are engaged into an integrated unit called Multidimensional Assessment Unit that
evaluates the case and decides which services have to be activated t respond to the
needs of the patients. The Multidimensional Assessment Unit, that can operate both in
primary and hospital care, comprises the GP, the director of primary care, the HNS,
social services, and all the relevant services for each single case.
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7.3.1.3

Clinical impact

Reduction of destabilisations, measured as reduction in A&E department episodes and
hospital admissions.

7.3.1.4

Economic impact

Reduction in costs due to the avoided hospitalisations.

7.3.2 Study design and methods
The sections provide detailed information of the study design and methods.

7.3.2.1

Patient population

The inclusion criteria to set the target population of the project were patients older than
65 years, one hospitalisation in 2012, and followed by Assisted Home Care service. For
the control group (2012 sample), 1,012 patients were identified, and for the intervention
group (2015 sample) 1,036 patients.

7.3.2.2

Intervention mix

In 2014, the TOC was still in an experimental phase.

7.3.2.3

Time horizon

From 2012 to 2020.

7.3.2.4

Perspective

The Budget Impact Analysis was carried out from the health system perspective.

7.3.2.5

Analytic framework description

On patients’ entry into the model, patients’ characteristics (age, sex) were assigned. At
the same time, times were assigned until the different events: contact with Home Health
& Care, specialists, A&E and hospitalisation:
 If the shortest time was time until death, the patient would leave the model.
 If the shortest time was until Home Health & Care, the type of visit (GP, nurse or
social worker) was then assigned according to the obtained probability distributions.
After the consultation. the risk of having another consultation was assigned.
 If the shortest time was until attendance at A&E department, the patient stayed
there for an assessment and a first site treatment. Then a decision was taken. If
the patient evolved favourably, he/she was discharged, and follow-up was carried
out by primary care professionals and social workers. If not, and the patient was
still alive, they could be hospitalised.
 If the shortest time was until hospitalisation, the patient stayed there until a
decision was taken if he didn’t die. If the patient evolved favourably, he/she was
discharged, and follow-up was carried out by primary care professionals and social
workers. If not, a hospitalisation in a longer stay unit could occur (Figure 17).
In order to represent the intervention scenario, patients were cloned after their
characteristics were assigned. We also cloned the random numbers used for each
patient, so that both clones were exactly the same. Thus the only difference between the
two populations was a Hazard Ratio (HR) included in the time to A&E function. As A&E
reduction is a process rather than an event, the HR assigned was time dependant.
The model outputs were consumption rates.
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Figure 17: Description of the conceptual model of Veneto
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7.3.2.6

Input data

Incidence rates*1000
Incidence rates were obtained with the Dismod II software. Prevalence and mortality
data were obtained from administrative databases.
Table 32: Incidence rates x 1000 for the Veneto Population
Males

Females

<60

0,0168

0,0017

60-64

1,7381

0,8054

65-69

6,5977

4,8093

70-74

8,7526

7,8642

75-79

13,82

14,2971

80-84

31,5407

25,6358

85-89

59,7633

43,9692

90-94

89,1604

86,0001

>=95

99,8358

103,2169

Population
We used data from the Italian National Statistics Institute.
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Time until events. Veneto1
Table 33: Parameters of the time to event functions (Gompertz and Weibull) for the Veneto Region
Preventive Serv
Until 1st
Function

A&E

Between
Until 1st
consultations

Hospitalisations

Between
consultations

Until 1st

Between
consultations

Death

Time until
identif.

Specialist
Until 1st

Between
consultations

Gompertz

Gompertz

Gompertz

Weibull

Weibull

Gompertz

Weibull

Gompertz

Gompertz

Gompertz

Sex

Female

-0,0114

-0,5646

-0,0758

-0,1128

-0,1872

-0,0700

-0,3991

-0,0319

0,1194

-0,1806

Age

65-69

-0,4358

-0,4274

-0,3832

0,0947

-0,4844

-0,0278

0,2474

-0,4888

-0,0424

0,3492

70-74

-0,0245

-0,2293

-0,3311

0,4398

-0,3581

-0,1624

0,3507

-0,6038

0,1142

0,2159

75-79

-0,1250

-0,7844

-0,2470

0,4417

-0,5350

-0,3985

0,5011

-0,5945

-0,1614

0,2015

80-84

-0,1295

-0,5412

-0,1579

0,2646

-1,0403

0,0249

0,4148

-0,8369

-0,4209

-0,0233

85-89

-0,1803

-0,6914

0,0571

0,5050

-1,2093

-0,3809

0,7497

-0,7558

-0,6456

-0,2477

90-94

-0,3822

-0,7291

-0,1449

0,4150

-1,3509

0,0866

1,3382

-0,9676

-1,0091

-0,0994

>=95

-0,3916

-1,3356

-0,3614

-0,2459

-1,4818

0,0000

1,6747

-0,7345

-1,5518

-0,3873

Female

65-69

0,0000

0,0247

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

70-74

0,0000

0,4012

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

75-79

0,0000

0,9910

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

80-84

0,0000

0,5378

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

85-89

0,0000

0,6256

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

90-94

0,0000

0,5103

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Female

>=95

0,0000

1,4353

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

0,0000

Cte

-3,5326

-0,6409

-5,7405

-3,9130

-1,6955

-5,2021

-4,7777

1,0435

-5,0694

-4,2746

Beta/p

-0,0107

-0,0674

-0,0032

0,5946

0,2164

-0,0025

0,5439

1,8475

-0,0043

-0,0049

1

In this section we show the parameters for the time to event (Gompertz or Weibull) functions. Check the Basque section to know more about the functions
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Parameters of the multinomial distribution for A&E and hospital discharge
Multinomial regression models were used to assign the type of discharge after attending
A&E and type of discharge after a hospitalisation
Table 34: Parameters of the multinomial regression model for discharge after
A&E and hospitalisation for the Basque Country
From

A&E

Hospitalisation

To: Home discharge
Sex

Male

-1,22897

-0,34340

Age

60-64

0,00000

2,96500

65-69

0,00000

2,67244

70-74

0,00000

2,34328

75-79

0,00000

1,78895

80-84

0,00000

1,36014

85-89

0,00000

0,94158

90-94

0,00000

1,24259

5,08760

0,67013

const
To: Hospital
Sex

Male

-1,04982

-0,26227

Age

60-64

0,00000

3,18518

65-69

0,00000

3,49178

70-74

0,00000

3,01756

75-79

0,00000

2,54953

80-84

0,00000

2,09318

85-89

0,00000

1,51537

90-94

0,00000

1,91433

5,14749

-1,90557

const
Unit costs

Table 35: Unit costs for the different services in Veneto region in 2012
Unit costs
20,00

GP at home
Nurse at home

27,00

Social worker at home

27,00

Especialista

16,90

Urgencia no ingresada

170,00

Hospitalización media

4.312,6
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Parameters of the multinomial distribution for the type of visit (GP, nurse,
social worker) in Home Health & Service
Table 36: Parameters of the multinomial regression model for assignment of
visit type
Nurse

Sex

Male

-0,17

0,04

Age

60-64

-1,02

-1,96

65-69

-0,29

0,36

70-74

-0,66

-0,60

75-79

-0,69

-0,60

80-84

-0,42

-0,65

85-89

-0,25

-0,50

90-94

0,08

-0,22

-1,44

-0,24

const

7.3.2.7

GP

Data sources

Epidemiological data (prevalence and mortality) and resource consumption were obtained
from administrative databases. Incidence rates of multi-morbid patients by age and sex
could not be directly obtained from administrative databases. Knowing our population
prevalence and mortality, we estimated incidence rates by age group using Dismod II
software. Dismod II is a tool created by the World Health Organisation to measure the
consistency of estimates of incidence, prevalence, duration, and case fatality for diseases
[7, 8]. Projections of the Italian National Institute of Statistics were obtained for the
Veneto region.

7.3.2.8

Data collection

In order to build the simulation model, we collected data from 2012 and 2013 in order to
have a two year follow up before the intervention was implemented.

7.3.2.9

Analyses

Parametric survival analyses were used to get time-to-event function. Exponential,
Weibull, Lognormal and Gompertz were considered. The choice was done according to
Akaike Information Criteria (AIC). Demographic variables (sex and age) were included as
co-variables. Multinomial regression models were used for:
1) assigning the type of visit when attending Home Health & Care Services; and
2) type of discharge after attending A&E and hospitalisation.

7.3.2.10 Calibration
The seven step approach for calibrating models was used [6].
Three parameters were calibrated; time until death, time until first visit to Home Health
& Care, and time until first emergency, because the sample of patients was rather small
to get accurate estimates. We used mortality rates for time until mortality, and events
distribution for Home Health & Care services, A&E episodes and hospitalisations as a
calibration target; we used random search method as a parameter search strategy. We
used Chi-square as the measure of Goodness of Fit (GoF). Acceptability of the
convergence of the model outputs to the observed calibration targets was the stopping
rule.
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7.3.2.11 Validation
The model was validated by comparing the simulated event rates with the observed ones
in 2012.
Validation of Home Health & Care contact rates

Figure 18: Validation of home Health & Care Contact rates in the Veneto Region

Table 37: Goodness of Fit (GoF) for validation of Home Health & Care contact
rates in the Veneto Region
Criteria
Correlation coefficient (R)

(> 0,8)

0,79

Normalized mean squared error (NMSE)

(< 0,5)

0,01

Fractional bias (FB)

[-0,5, 0,5]

-0,08

Fractional variance (FV)

[-0,5, 0,5]

0,52

Factor of two

(> 80,00)

1,00

Validation of GP contact rates

Figure 19: Validation of GP contact rates in the Veneto Region
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Table 38: Goodness of Fit (GoF) for validation of GP contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,77

Normalised mean squared error (NMSE)

(< 0,5)

0,04

Fractional bias (FB)

[-0,5, 0,5]

-0,17

Fractional variance (FV)

[-0,5, 0,5]

0,45

Factor of two

(> 80,00)

1,00

Validation of nurse contact rates

Figure 20: Validation of nurse contact rates in the Veneto Region

Table 39: Goodness of Fit (GoF) for validation of nurse contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,79

Normalized mean squared error (NMSE)

(< 0,5)

0,02

Fractional bias (FB)

[-0,5, 0,5]

0,04

Fractional variance (FV)

[-0,5, 0,5]

0,51

Factor of two

(> 80,00)

1,00

Validation of social worker contact rates

Figure 21: Validation of social worker contact rates in the Veneto Region
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Table 40: Goodness of Fit (GoF) for validation of social worker contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,81

Normalised mean squared error (NMSE)

(< 0,5)

0,02

Fractional bias (FB)

[-0,5, 0,5]

-0,11

Fractional variance (FV)

[-0,5, 0,5]

0,35

Factor of two

(> 80,00)

1,00

Validation of specialist contact rates

Figure 22: Validation of Specialist contact rates in the Veneto Region

Table 41: Goodness of Fit (GoF) for validation of specialist contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,78

Normalized mean squared error (NMSE)

(< 0,5)

0,42

Fractional bias (FB)

[-0,5, 0,5]

0,46

Fractional variance (FV)

[-0,5, 0,5]

0,47

Factor of two

(> 80,00)

0,9

Validation of A&E rates

Figure 23: Validation of Hospitalisation contact rates in the Veneto Region
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Table 42: Goodness of Fit (GoF) for validation of A&E contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,76

Normalised mean squared error (NMSE)

(< 0,5)

0,01

Fractional bias (FB)

[-0,5, 0,5]

-0,03

Fractional variance (FV)

[-0,5, 0,5]

0,44

Factor of two

(> 80,00)

1,00

Validation of hospitalisation rates

Figure 24: Validation of Hospitalisation contact rates in the Veneto Region

Table 43: Goodness of Fit (GoF) for validation of hospitalisation contact rates
Criteria
Correlation coefficient (R)

(> 0,8)

0,78

Normalised mean squared error (NMSE)

(< 0,5)

0,03

Fractional bias (FB)

[-0,5, 0,5]

-0,08

Fractional variance (FV)

[-0,5, 0,5]

0,43

Factor of two

(> 80,00)

0,90
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