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Executivesummary

The overall an of the BeyondSilos project was to optimise the care continuum for elderly care recipients

with multiple comorbidities and social needs by providing better integrated care (to overcome
fragmentation between silos) which benefits from the support of I€Twas hypothesised that the

introduction of ICT supported integrated care would improve integrated came,ii K dza Ol NB NB OA L.
perspectives, mainly emotional wddeing, functional capability and satisfaction, while at the same time

reduce their needfor hospital admission and contacts with health and social care providémsother

objective of the evaluation was to assess the economic and organisational impact of the new integrated
service and the social, ethical and legal aspects.

The BeyondSiloservice was implemented and evaluated in seven European regions interested in
employing ICbased support for integrating healthcare, social care andcsel for different health /
social conditionsThe evaluation of the projesvasbased on thesevendomains in the MAST evaluation
framework adapted to fit the purpose of ICT supported integrated cafiéhis report addresses the
European added value of the project by combining the patienél data from each pilot sites in order to
identify common chareteristics using valid statisticadethodologies and other analgsmethods. In order
to overcome the differences in the local contextswe have tried to identify possible common
confounders, both at patient level as well as at site level. The methoddem@ibed in detajland have
been tested in other European projects, such as SmartCare Rawkwing Health. To take into
consideration the differences between deployment sites, local evaluations have been prdduessh
site; thesehave been includediithe annexes

From a final number of more than 10,000 service users, treuation cohort consisted d873 care
recipients with a mean age of 82 years okhe studypopulation evaluatedwas foundto be very
homogeneous at a project levdlowever, somelifferences and diversitiesere discoveredbetween the

sites with regards to populations, services and outcomes. Overall, about 80% of the BeyondSilos
population completed the follovup period as planned. The integrated care (IC) gneapfollowed for
about 245R | &£206 days for the usual care (UC) group. From a clinical and technical point,ahgiew
BeyondSilos servisavere safe to use for both care recipients and professignatel there were no
statisticaly significant difference in mortality. Regarding hospital admissionsy differences for total
number of admissions to hospital or total number of days in hospital was found between the two care
groups. The same trend was observed for unplanned hospital admissions.

More than 37,800 contactsith health and social care professionals were recorddte analysis showed
that receiving integrated care was associated with a higimerualcontact rate with health and social care
professionals.

The professionals involved in the project all agreediat the new ICT supported service rateneficial

effect on thecareprovided. In all sites, the seberceived level of integration improved as a result of the
project. Furthermore, the sites reported that the new coordinated care had a positively ingpactre
recipients, who felt safer, better taken care, @ahd more in control of their own condition. However, the
anticipated benefit of integrated care, in terms of less severe depression symptoms and better functional
capability have not materialied in the deployment sitesA more detailed discussion of key findings and
conclusions can be found in section 9.

The majority of BeyondSilos services achieve an overall positive-esmmiomic return,meaning that
overall serviceelated benefits outweigh arall servicerelated costs, including monetary, resource and
intangible costs and benefits.

The BeyondSilos project focused on care recipients, Wwhoause of their advanced age afrdil state,
were in an elevated need of cargomewere already in intesive care before the beginning of the project.
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Giwen their advanced conditions at enrolmerit might be that any beneficial effect that ICT supported
integrated care could have shown on the selected indicators, wbseuredby the normal ageelated
deterioration associated with a population of frail older people. More research is therefore needed in
order to identify proper measures of ICT supported integrated care in order to demonstrate the full
advantags of the serviceand for the EC and Europeatizgns to take full benefifrom the resultsof this
project.
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1 Introduction

1.1 Purpose of document

This document presents the detailed outcomes andilfiprojectlevel evaluationfor the BeyondSilos
project,as well as the sitéevel results.

The main characterigti of the projectlevel evaluation is the diversity seen in each site anchaia.
Consequently, the projedevel evaluations based on the eployment sitelevel results, but efforts have
been made to identify commonalities and differences among the different sites and services, and to try to
produce evidence which could be useful for regions wishing to provideri@filed integrated care. The
complete desdption and results of the sitéevel evaluations can be found in the annexes, wimlehis

main documenpresentsthe projectlevel evaluation.

1.2 Objective

The project objective is to identify relevant differences induced by implementingri@dled integrated
health and social care, mainly on the health and social care resources used, safety and clinical
STFSOUADBSYySaasrs OFNB NBOALKASYyGaQ LISNERLISOGADSA IyR

Any impact that IGSupported integrated health and social care mighave on all users is the subject of
analyses according to the framework presented in the MAST model (Kidholm, et al., A model for
assessment of telemedicine applications: MAST, 2012). The overall aim of MAST is to improve the
possibilities for decision akers to choose the most appropriate care to be used in the mosteftesttive

way by providing a multidisciplinary assessment based on scientific methods and results.

MAST was adapted for BeyondSilos to cover aspects of social and healthcare integrateunces the
following domains:
1. Health and social situation of the care recipient and characteristics of service.
Safety.
Clinical and care aspects.
CareNB O A Lper§pyciivasQ
Economic aspects.
Organisational aspects.
Sociecultural, ethical and lgal aspects.

No g rMwDn

Deliverable D7.6Deployment plans for BeyondSilos Pathways and Integration Infrastructure Final
exploitation reportunderpins the evaluation with the economic aspects of the BeyondSilos integrated
care services.

1.3 Background

The evaluationat both projectandsite level, is based on the MAST evaluation framework, and the results
are presented according to the MAST reporting guidelines. All sites were provided with guidelines on
analyses, tables, and templates in order to present the resulta homogeneous waydespite the
apparent differences in the population and the services under evaluation. Both goidh individual
teleconferencesvere heldbetween the evaluation team and the sites in orderassisthem in preparing

their results, and dicuss how this should be done within the MAST framework.

Some of the deployment sites faced difficulties in collecting the required data on timeotutite
appropriate quality. Project and site level data quality control identified these issues, and gsartne
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invested additional time toresolve them. The piject database hosted by Arserdl.closed at the
beginning of Januarg017.

Because of the extent of the evaluatioand in order for all the evidenceroducedto be available to
anyone interested in prading ICIenabled integrated care, there are a number of annexes that include
all the local evaluation reports.

1.4 Structure of document

This deliverable is structured accorditogthe MAST modethus the chapters are:

91 Chapter 2: Methodology: Describes theoject population, primary research hypothesis, study
design, indicators and outcomes, the completed tasks, and the statistical methods used.
Chapter 3: Domain 1: Description of the health and social situation of care recipients.

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

/| KFLIGSNI pY 52YFAY nY [ FNB NBOALASYGAQ LISNERLISOGA
Chapter 6: Domain 5; Economic aspects.

Chapter 7: Domain 6: Organisational aspects.

Chapter 8: Domain 7: Soetoltural, ethical and legal aspects.

Chapter 9: Trnasferability.

Chapterl0: Key findings and conclusions.

=4 =4 =4 4 4 -4 -4 - -

Chapter 1: References.

The following appendices are included:

91 Appendk A: Additional baseline and follewp data

91 Appendix B: Negative binomial regression analyses
1 Appendix C: Interview guide for canexipients

91 Appendix D: Interview guide for professionals

The followingAnnexesare attached

1 Annex 1 Final outcome for Badalona
Annex 2 Final outcome for Kinzigtal
Annex 3 Final outcome for Sofia

Annex 4 Final outcome Valencia

Annex 5 Final outcome for Nbern Ireland
Annex 6 Final outcome for Campania

= =4 =4 4 4 2

Annex 7 Final outcome for Amadora

1.5 Glossary

ADL Activities of Daily Living

CR Care Recipient

DoW Description of Work

eCCIS eCare Client Impact Survey
BEHR Electronic Health Record
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GDS
GP
HC
HCP
IADL
ICT
I/FC
PHC
PHR
SC
SCP

Public

Geriatric DepressinScale

General Practitioner

Health Care

Health Care Provider

Instrumental Activities of Daily Living
Information & Communication Technology
Informal/Family Carer

Primary Health Care information system
Personal Hdéh Record

Social Care

Social Care Provider
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2 Methodology

Interventions in the area of integrated eCare are in most cases complex interventions building upon a
number of components that may act independently or interdependently, and involvingaadting a

range of different stakeholders (Dyrvig, 2014). The project evatliite functions and impacts of the
BeyondSiloservices from the point of view of the different principal roles / stakeholders, such as end
users (care recipients), voluntarymé informal carers, formal care staff / professionals, managers and
fund-holders. Evaluation of integrated care service delivery processes will improve the current
scientifically based knowledge on barriers and facilitators towards integrated care deBeygnd this,
scientific knowledge will be generated dhe outcomes of integrated care service delivery from the
perspective of all actors involved.

2.1 Project population

The BeyondSilos service was implemented and evaluated in seven European regiorsteithténe
employing ICbased support for integrating healthcare, social care andcsel for different health /
social conditions, along integrated care pathways. The seven pilot sites were:
1 Amadora
Badalona
Campania
Kinzigtal
Northern Ireland
Valenga.
Sofia

=2 =4 4 -4 A

All settings that were in any way relevant to the provision of health and social care were included in the
BeyondSilos project. Therefore, eof-hospital (community) services as well as hospital departments,

GPs' offices, community nurses, aatly type of care practitioners, care recipients' homes and volunteer
ASNIAOS LINPOARSNEQ 2FFA0Sa ¢SNB Sy3ar3aSR Ay (KS LINE

Together the sites have reported that more than 10,000 citizens Haagk thedirect or indirectbenefit of

the BeyondSilos servigmainly due to the largaumber of citizens involved in Northern Irelatithblel).

Based on information provided by local deployment site managers and local health authorities regarding
this population data have been collectedoim a representative sample 673 care recipient{CRs}hat
comprised the evaluation cohortn all 165 healthcare professionals, 92 social care professigreais!

more than 541 informal carers have been involved in the BeyondSilos p(@ggael). Theirexperiences

of the project havebeen evaluated with qualitative methods.g. interviews. Data have been collected
and reported in accordance with the BeyondSilos evaluation protocol (D6.1) and specific guidelines
developed toassist in process evaluation aride reporting phase based on the MAST evaluation
framework. All participants who fulfilled the eligibility criteria have been enrolled and evaluated.

Tablel: Final number of BeyondSilos serviceseus

Number of service| Number of users| Healthcare Social Care Informal

users evaluated professionals professionals carers

Site Target | Current | Target | Current| Target | Current| Target| Current Users
Amadora 150 150 150 150 10 10 41 41 127
Badalona 200 200 200 199 20 20 36 36 237
Campania 100 100 100 100 102 102 5 5 97
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Number of servicel Number of users| Healthcare Social Care Informal

users evaluated professionals professionals carers

Site Target | Current | Target | Current| Target | Current| Target| Current | Users
Kinzigtal 100 91 100 91 34 4 2 2 0
N.Ireland 10,000 | >10,000| 420 168 30 8 0 0 0
Sofia 100 100 100 100 6 6 3 3 30
Valencia 200 179 200 165 <15 <15 5 5 <50
TOTAL 10,850 | >10,820| 1270 973 187 165 92 92 <541

The size of the local evaluation cohontere decided by each deployment site before the beginning of the
project. The sample sizes wdrased orconsiderations regardingvailability, budget, feasibility, etc.

Some deviations from #horiginal plan of enrolment of,270 care recipients occurred, mainly because of
difficulties experienced in recruiting participants for the project, delmythe start of local projecs, or
restrictions in the eligibility criteriglecided inthe evaluation potocol (D6.1).

In summary, the maireasons for deviation were:

91 Northern Ireland: For the evaluation, initial indications were that 30 GP practices acrbstaNd
could be recruited to evaluate 14 intervention patients and 14 control patients eachv@rage),
giving a total of 420 intervention and 420 control in the evaluation. In reality, whilst 15 practices
expressed a willingness to participate and attended workshops to help in the design of the SCS, at
the end only eight practices agreed to cotlpatient data at the start of the evaluation and only
four collected end data.

1 Kinzigtal:There wereife clientswho were eligible, but their assigned GP did not participate in the
BeyondSilos project, so they could not participate.

9 ValenciaFor the evluation, the professionals found it very difficult to recruit care recipients. This
was mainly because of scepticism from either the care recipientheir relatives who did not
want their family member to participat@he restrictionsn the eligibilitycriteria made it difficult to
locate possible subjects, especidtly the integrated care group.

¢tKS OFNB NBOALASYGaQ S@lfdzdAzy O2K2nlthe bRl (1 KS
BeyondSilos cohort are presenteddomain 2&3 section4.3.1

Asin the SmartCare project, the BeyondSilos pathways have been designed around two major service
scenarios:

9 Integrated longterm care support at home (I@EF Care pathway).

9 Integrated care following hospital dischargedqahterm) (ICPSP or Discharge pathway).

Originally, it was planned thaqual distribution of care recipients would be enrolled in the lbeign
pathway and in the sho#term. Eventually, only one pilot site enrolled care recipients in the steonh
pathway. In most sites, some forrof eCareintegrated servicesvas already in place, sthe majority of

care recipients addressed were on a long term pathwhyhey suffered an exacerbatigthey would
temporarily be moved to the short term pathwaput return to the long term pathway after recovery. For
those enrolled on the short term pathway (hip fracture), the idea was to try to discharge to usual care,
but because of age arfdail state most continued on the long term pathway afterwards.
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2.2 Primaryresearchhypothesis for project level evaluation

The primary research hypothesis of the projeeas that BeyondSilos would YLINE @S OF NB
perspectives, mainly emotional wdiking,social need, and satisfaction, while at the same reducing their
need forhospitaladmission and contacts with health and social care providers.

Another objective of the evaluatiowas to assesshe economic and organisational impact of the new
integrated servics, and thdar acceptability by care recipients and professionafgl on the social, ethical
and legal aspects.

2.3 Higibility criteria

The eligibility criteriawere decided among the sites andocumentedin the BeyondSilos Evaluation
Protocol (D6.1) at the beginning of the projethey are as follows:

Participants eligibléor the evaluation must comply with all of the following criteria:
§13S %xcp &SIFNaRO®

i1 Presence of health needs specified as:

presence of heart failure, stroke, COPD or diabetes (diagnosed at hospital or at specialist visit)

plus at least one additional abmic disease / condition included in the Charlson Comorbidity
Index (CCI).

91 Presence of social needs basedRarthel Index of Activities of Daily Living (A&ig Instrumental
Activities of Daily Living (IADL).

1 Reasonable expectation of permanence in they@hdSilos project for the whole data collection
period (18 months).

9 Informed consent, signed by the subject or if necessary his/her delegate.
9 Capability to handle ICT equipment / devices alone, or with the help from a delegate.

91 Presence of good / reliabmmunication connection at home (internet, telephone or whatever is
needed for the ICT connection).

Exclusion criteria for end users:

NB O A

9 Subjects who have been registered with an active cancer diagnosis and undergoing treatment,

haves undergone an organ tngplant, orare undergoing dialysis prior to enrolment.
9 Subjects in a terminal state.
91 People with an AIDS diagnosis.

91 Within these inclusion criteria, the sites were free to select locally the populatioo wuld
receive the localBeyondSilosservices andwho would be evaluated.Differences in health

conditions and the services provided ended up producing an evaluation population with the

characteristics as shown in Table 2.
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Table2: Commonalities and differences in the eligibiliriteria among the different sites

Amadora| Badalong Campanig Kinzigtal N. Ireland Sofia | Valencia
Health / social care
needs ves
Able to use equipmen Yes Yes Yes na na Yes Yes
Signed consent Yes conggzrzgaﬂire q Yes
Age Xcpe
Heart Failure Yes Yes Yes Yes Yes Yes Yes
Diabetes Mellitus Yes Yes Yes Yes Yes Yes Yes
COPD Yes Yes Yes Yes Yes Yes Yes
Fracture Yes Yes No No Yes Yes Yes
Stroke Yes Yes No Yes Yes Yes No

(na=not applicable)

2.4 Study design

The study design for thevaluation of BeyondSilegasa cohortstudy (prospective observational study),
mearning that groups of people with similar characteristiogere followed over a period of timérable3).

In order to assesthe effect ofICT supprted integrated carejt was planned that all pilot sites should
enrol care recipients in a ratio of lirto two groups. One group wouléceive the new BeyondSilos care
and the other group would serve ascamparator group that would receiugsual careln most cases, the
two groups ran in parallel. The only exceptigas:

1 Amadora From the beginning it was decided to involve 100% of the Home Slgport clients in
the project;it was therefore not possible to enrol a parallel comparator group. Insthadstudy
was planned as abéfore-and-after’ design, meaimg that the care recipientexposed to the new
service served at an earlier time as their osomparator The control period begagsight months
before the new BeyonSilos treatment was introduce@énd the intervention periodbegan when
the new Beyon8&ilos treatment was introduced. Information ftire control periodwas collected
historically

The rules of Bocation of care recipients in care group differed between site (Table3). Most often,
randomisation for allocationwas usecglone usedgeographical aspects decide the groupswhile another
left it to the discretion of the involved GPs to ensure a balane@ad recipients in each group.

All sites tried to ensur¢hat the two care groups compared were as similar as possible in order to avoid
introducing confoundindactorsin the analyses. However, somecasesthe number of care recipients
recruited and the allocation methods used seemed to reflect the difiiesilexperienced in recruiting
participantsto reac the target set out in the DoW.
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Table3: Study design

Amadora | Badalona| Campanig Kinzigtal |N. Ireland | Sofia Valencia
Study design Observational
Intervention Prospective
Comparato Historic Prospective
Allocation ratio 11 11 1:1 1:1 11 11 1:1
Randomiation No Yes Yes |Geographi No Yes Yed
control
group

* First care recipients enrolled were matzhby sex and age when allocated to care group. However due to
difficulties in enrolling participants especially to theintegrated care group the allocaticn method was
changed to randomation.

2.4.1 Primary projectlevel outcome

The overall aim of the BeyondSilos project was to optimise the care continuum for elderly care recipients

with multiple comorbidities and social needs by providing better integrated care (to overcome
fragmentation between silos) whichehefits from the support of ICTIt was hypothesised that the

introduction of ICT supported integrated care would improve intégglecare,and i K dza OF NB NB OA L.
perspectives, mainly emotional wdiking, functional capability and satisfaction, while at the same time
redudngtheir need forhospitaladmission and contacts with hith and social care providers.

Theoverall aim ofthe BeyondSilos project was to optimise the care continuunofder care recipients
with multiple camorbidities and social needs by providing ICT supported integrated care.

The effect of introducing ICT supported integrated care for care recipientsmittiple comorbidities
and social needs was examined by comparing:

9 Difference in number of admissions

9 Difference in numbers and types of contacts with health and socialpraxéders
9 Differences in mortality rates.
1

Differencein functional capabilityor activities of daily living (Barthel & IADL scales) and emotional
well-being(Geriatric Depression Scale)

I 5ATFSNBYOS Ay OFNB NBOALASYy({iQa aliadraFlOlArzyo
9 Differences in costs.

9 Differences in organisational aspects caused by implementing ICT supportedietegare.

2.4.2 Data collection sources

Most sites had to collect data througgither interviews or questionnaires conducted by professionals
doing recruitment and followup. Only one site could relgnostly on data collected from Electronic
Healthcare Record complemented with some informain gathered by questionnairesStandardied
guestionnaires translated into the relevant languagesre used by all sites to collect data regarding the
Geriatric Depression Scale, the Instrumental Activities of Daily Lszalg, and the Barthel scale.
Questionnairesegarding eCCEhd PIRWvere provided by the evaluation team in Englisind translated

if necessary by the sites. The collection method and data ssuegarding the data collection varied
among sitesseeTable4 below.
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Table4: Data Sources and collection procedures
Data source
Variable Amadora Badalona Campania Kinzigtal Northern Ireland Sofia Valencia
Enrolment | Questionnaire provide| Electonic Health |LHA list of Mainly by patient record, | GP patient record an Questionnaires | Hospital databases
by the Project Record patients in ADI | partly by interviews interview with and clinical
service patient. measurements
GDS Questionnaire provide| Electronic Health | Nurse interview | Results of assessments \ Interview with patien] Questionnaires | Questionnaire
by the Project Record guestionnaires
PIRU Questionnaire provide| Purpose designed Nurse interview | Interview with patient Interviewwith patient| Questionnaires | Questionnaire
by the Project guestionnaire
Barthel Questionnaire provide| Electronic Health | Nurse interview | Results of assessments \ Interview with patien] Questionnaires | Questionnaire
by the Project Record guestionnaires
iIADL Questionnaire provide| Purpose designe Nurse interview | Results of assessments \ Interview with patien] Questionnaires | Questionnaire
by the Project guestionnaire guestionnaires
Useof care | Questionnaire provide| Electronic Health | Nurse interview Fom data in GP Questionnaires | Questionnaire
services by the Project Record system and NIECR.
Social Suppol Questionnaire provide| Electronic Health | Social worker From data in GP Questionnaires | Interview
by the Project Record interview system and NIECR.
eCCIS Questionnaire provide| Purpose designed Nurse interview | Data collected via Interview with patien| Questionnaires | Questionnaire
by the Project guestionnaire interviews between
project manager and
professionals
Care Interviews Interviews Interviews Interviews Interviews Interviews Interviews
recipients
experience
Professionals| Interviews Interviews Interviews Interviews Interviews Interviews Interviews
experience
Public Pagel8of 139 v1.0 / 31st January2017




D6.3BeyondSilos Final Outcomes \_‘,/ .

2.5 Methodological considerations

The analyses were based on information collected by each site and uploaded tontinal clatabase of
Arsenal.IT Guidelines werelistributed and meetings were held regarding data collection methods and
analysisAll results were processed and analysed by a group of statistical experts; this was the same for all
analyses, both at projedevel and at deployment site level. This homogeneous approach to handling data
secured uniformity in the analyses, and all analyses were performed to the same high standard. From the
beginning of the BeyondSilos project, it was agreed in the evaluatiotogob(D6.1) to collect a large
number of different individual parameters on demographic characteristics, socioeconomic variables,
clinical conditions, lifestyle factors, technical literacy, social needs and care utilisation, which made it
possible to compre and describe the two care groups in detail and perform confounder adjusted
analysesEach site also drafted a local operational protocol based on the evaluation framework. These
can be viewed in the annexes deliverableD6.1 EvaluationFramework Some methodological strengths

and weaknesses in the analyses presented should be considered when interpreting the results and their
implications.

2.5.1 Study population

Based on information provided by local deployment site managers and local health authoritedingg

the study population, it is assumed that the BeyondSilos population is somewhat representative of the
overall population of care recipients with similar needs. However, due to the relatively small sample size
enrolled, it cannot be ruled out that potential source of bias in the selection of the study population has
occurred.This is especially the case in the allocation of care recipients to the two care groups in sites
where randomisation was not used.

2.5.2 Measurement errorand missing values

The orign of the data collected and used for the analyses varied between sites. Most sites had to collect
data manually, either through interviews or questionnaires conducted by professionals doing recruitment
and followup which might introduce reporting error®Only one site was able to rely mostly on data
collected from electronic health records, supplemented with some information gathered by
guestionnairesHowever, only if the possible reporting errors were mpresent h one care group than

the othermightthis have affected our results.

The possibility of inadvertently introducing errors due to lack of thorough training of the professional
when gathering measunaents (as interviewers or observerBas been raisewith the sites.Some of the

sites faced unepected difficulties in collecting all the data and questionnaires described in the evaluation
protocol. This has affected the size of the common dataset that has been available for the project level
analysis.tlcannot be ruled out that missing values fayme of the collected variablegspecially for the
comparator group (usual carghighthave affected the results.

2.5.3 Confounding

Although quite substantial adjustments were performed in the analyses, the limit of information
available, the sample size, timember of missing values, and the quality of data uploaded in the central
database sets a natural limitation to the confounder adjustments. Unmeasured or poorly measured
variables, as well as poorly performed randomisation, would introduce residual aatifa@u in the
analyses. For example, unmeasured confounding from genetic or family related factors, cognitive
function, social isolation and general vulnerability might influence some of the outcome measuces

as the type and frequency of contacts witealth and social care, functional capabilind emotional
well-being,whichmay have led residual confounding to be a potential source of error in the analyses.
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2.5.4 Statistical models

Considerable efforts were put into data cleaning and removal of outliar&l numerous of Skype
meetings took place between the sites, the statistical team, and the evaluation team, intorbdave the

most complete dataet with the best data quality possible to use for the analyses. All statistical analyses,
from the descrifive statistics to the regression analyses, were performed usingkmelivn standardised
procedures described in detdielow.

2.6 Statistical methods

The statistical analysis of the data collected by the deployment sites was performed by the same team
who successfullycompleted the statistical analysier the SmartCare project. The methodology was
almost the samebut with minor modifications to fully comply with the needs of this specific dataset

the BeyondSilos data were much more homogeneous thamr&are, consequently a number of
adjustments and subgroup analyses were not releyand the results have theotential to be more
robust.

2.6.1 Assessing normality

Since normality is one of the assumptions for many of the statistical testsviéwat conducted normality
plotswere used and interpreted as follows:

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

1 Normal QQ plots; ifdata are normally distributed, then the points foraiine.

Tests also assess the normality of distributions of variables:
91 ShapireWilk test is used for sample sizes less than 50.

1 KolmogorovSmirnov test is used for sample sizes more than 50.

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

2.6.2 Descriptive statistics

Descriptive statistics are used:
9 to describe the characteristics of every site population;
i to address specific research questions;

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

Descriptive statistics also provide some information concerning theiloution of continuous variables
(skewness and kurtosis).

9 Continuous variables (quantitative)All continuous variables are presented as numbers of patients
per patient group (intervention, comparator) having this characteristic and percentages (n, %).
Continuous variables are compared between two groups -Bst or between three (or more)
groups by Analysis of Variance (ANOVA) test, when normally distributed, and byWhaimey U
test or KruskaWallis test, respectively, if nemormally distributed All pvalues less than 0.05 are
considered statistically significant.
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9 Categorical variables (qualitativeAll categoricalvariables are reported as meamasid standard
deviations (SD) per patient group (intervention, comparator). Categorical variableoimgared
by the Chisquare (R test F YR G KS &idFGA&GAOI § AAAYAFAOF YOS A
coefficient. All pvalues less than 0.05 are considered statistically significant.

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

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

Table5: Matrix of analyses (comparing groups)

Independent Dependent Parametric Non-parametric | Essential feature

variable variable statistic statistic

Onedichotomous | One None Chisquare Identifies number of

dichotomous people in each category

Onedichotomous | One continuous | Paired samples-t| Wilcoxon Signed| Same people on two
test Rank test different occasions

Onedichotomous | One continuous | Independent MannWhitney | different samples
samples ttest test

2.6.3 Regression analyses

Regression analyses are used to assess the primary and secondary outcomes of the project. After
removing outliers, we estimate the adjusted differences between the intervention and the comparator
group, and determine th effect of several variables on primary and secondary outcomes. In order to
perform multiple linear regression analysis, we check if the following assumptiong@okeén, Cohen,

West, & Aiken, 2003)

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

i Linearity: the relationships between the predicsosnd the outcome variable should be linear.
1 Homogeneity of variance (homoscedasticity): the error variance should be constant.

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

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

Before running regression analyses, the skewed data was transformed (square root, reflect and square
root, logarithm, reflect and logahm, square, inverse, and reflect and inverse), until we found the
transformation that produces the skewness and kurtosis values nearest zero, the prettiest picture, and/or
the fewest outliers(Tabachnick & Fidell, 2018llison, 1998) The type of regressions depends on the
number of nonzero values of the primary and secondary outconféseund & William, 1997)Greene

W., 1990)(Johnson, 1994jMyers R. H., 19900McNamee, 2005 Jul; 62(7))

If the number of zero values was bigger than 70%, then we conducted logistic regression analysis, by
transforming the continuous dependent variable talascretevariable, where 0 stands for zero values and

1 stands for all the other valuegAgresti, 2002) (Hosmer, Lemeshow, & Sturdivant, 2013)
Multicollinearity was detected by examining the tolerance for each independent variable, where
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tolerance values less than 0.10 indicate collinearity. The Hosmer & Lemeshow test was used to determine
the goodness of fit of the logistic regression models.

There are may possible distributiodink function combination{SPSS Advanced Statistics 17.0, 2007)
and several may be appropriate for our given dataset. Hence, our choice was guided by a priori
theoretical considerationsrowhich combimtion seemed to fit best. The most common analyses were:

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

9 Inverse GaussianThis distribution is appropriate for variables with positive scale values that are
skewed toward larger positive values. If a data value is less than or equal to O or is missing, then
the correponding case is not used in the analysis.

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

1 Negative binomial.This distribution can be used for oveispersed countata, that is when the
conditional variance exceeds the conditional mean. It can be cereidas a generalisation of
Poisson regressigmsince it has the same mean structure and it has an extra parameter to model
the overdispersion. If the conditional distribution of the outcome variable is alispersed, the
confidence intervals for the negjve binomial regression are likely to be narrower as compared to
those from a Poisson regression model.
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3 Domain 1Healthand social situation of the care recipients
andcharacteristics of theervice

3.1 Introduction

The first domain includes a descriptiohtbe health and social situation of the care recipiand of the

care being offeredThis include a description of thehealth andsocial needs of the care recipienta
summary of the ICT solution for integrated carecluding technical characterisi@ndthe requirements

for use (a full description can be found in deliverable D4.2 BeyondSilos Prototype system), as well as a
description of the integration between sectors (health / social / care recipient / volunteers / etc.). Thus,
the content of ths domain serves as a description of the background and context in whiavaheation

has beencarried out, and helps to understand the perspective from which the assesshaanbeen
performed.

At the start of the project the sites agreedto enrol care ecipients with the presence aine of the
following conditions as their main diseaskeart failure, stroke, COPD, fractures or diabetés
important additional inclusion criterion for the BeyondSilos project was the presence of social needs.
Therefoe domain 1 begins with a general descriptiortioé diseases andf social needs.

3.2 Summary points on the health situation of the care recipients

The following section gives a general description of the main diseases included in the BeyondSilos project,

and a geeral estimate of the quantification of the burden of the diseases. For a complete overview on

the burden of diseasepleaseseed ¢ KS 3If 20 f 0dzZNRSYy 2F RAASFASY Hnan
Organisation

3.2.1 Chronic obstructive pulmonary disease (COPD)

Chionic obstructive pulmonary disease (COPD) is an umbrella term for a number of lung diseases that
cause difficulties in proper breathing. Three of the most common characteristics are emphysema, chronic
bronchitis, and chronic asthma that is not fully revbls. These conditions can occur separately or
together. The main symptoms are breathlessness, chronic cough, and sputum production. Cigarette
smokers and esmokers are most at risk. COPD used to be more common in men, but the disease is quite
evenly sprad across the sexes; women and men now smoke in equal numbers. Typically, COPD develops
so slowly that the person does not realise their ability to breathe is gradually becoming impaired. The
structural damage occurs before the symptoms are severe enaugbtice.

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

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

! http://www.who.int/healthinfo/global_burden_disease/2004_report_update/en/
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The 2011 update of th&OLD guidelinésicknowledges that acute episodes of exacerbation in patients

with COPD constitute a major deleterious factor negatively modulating several dimensions of the disease,
yEYSteyY RSGSNA2NI GSa LI GA Sy Qhcardjremutcdsiiadceletates COPB ST Ay
LINEINBE&AT FYR AG KFra I yS3IridAa@dS AYLIOG 2y LI GASYD
hospital admissions due to severe episodes of COPD exacerbation constitute the most important factor
determining diseae burden in the health system. Consequently, early detection, correct therapy / follow

up and selHmanagement of COPD exacerbations, as well as policies to prevent unplanned hospital
admissions of COPD patients due to acute episodes of the disease, semnstitute the two pivotal

priorities in COPD management.

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 shigcepbjects, but air pollution is

often involved (prolonged expase to pollutants). It has a high degree of und#iagnosis (approximately

70%), and it shows an elevated degree of heterogeneity. Organisation of healthcare in COPD patients
requires a poper assessment of risk and subsequent generation of stratification criteria, and a high
degree of adherence to the correct therapy.

The disease is currently the fourth cause of death worldwide with a trend to increase during the next few

years. It is esthated 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 frequeottzd

conditions, including highly prevalent n@wommunicable diseasesNCDs) such as cardiovascular
RAA2NRSNE |yR (el W RAIFI0SGSa YSttAldzad® / ht5 Aa
programme for NCDs which is one of the health priority issues at worldwide level, as shown by the United
Nations General Assemblgwbted to the topic in 2011 A recent update on the high impact of COPD in
GSN¥ya 2F RSIGKaz &SFNmB 2F tAFS f2adszx 8SINA fAPSR ¢
in the New Engl J of Mé&d

3.2.2 Diabetes Mellitus (type 1 and type 2)

Diabdes Mellitus is a syndrome where the blood glucose concentration is increased. There are two types
of diabetes:

1 Type 1 is caused by a lack of insulin production, partly due to genetic factors. The elevated blood
glucose concentration can be lowered by 8ijag insulin. The injected insulin allows glucose in the
blood to go into the cells, where it is needed.

1 Type 2 is caused by a relative deficit of insulin, with decreased cell sensitivity. Type 2 diabetes can
be hereditary, and commonly occurs in connentiwith overweight / obesity. Type 2 diabetes is
the most common type of diabetes. Because of an unhealthy lifestyle led by many people, it is
estimated that an enormously increased number of people will suff@m the disease in the
future.

2 Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C, Anzueto A, Barnes PJ, Fabbri LM, Martinez FJ,
Nishimura M, Stockley RA, Sin DD, RodrigRmzin RGlobal strategy for the diagnosis, management, and
prevention ofchronic obstructive pulmonary diseaseOLDexecutive summaryAm J Respir Crit Care Med.
2013.15;187(4):34B5

3 2011 High Level Meeting on Prevention ammhttol of NorCommunicable Diseases. General Assembly.
New York. 120 September 2011. "Political Declaration of the Highel Meeting of the General Assembly
on the Prevention and Control of N@ommunicable DiseasedDocument A/66/L.1.
http://www.un.or g/en/ga/ncdmeeting2011/

4 Murray CJLopez ADMeasuring the global burden of disead¢Engl J Med®013;369(5):44%7
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Diabetes meitus type 2represents about 90% of diabetes cases, while the remaining 10% is mainly due
to diabetes mellitus type 1 and to gestational diab8teSince most of the care recipients enrolled in the
BeyondSilos project because of a diabetes diagnosis dtdfartype 2 diabetes, the following description
focuseson this type.

Diabetes mellitus type 2s a metabolic disease characterised by insulin resistance due to multifactorial
factors. Diabetes mellitus causes a persistent instability of blapgtaemidevel, with various levels of
hyperglycaemia (in a very wide range); hypoglycaemia is usually caused by hypoglycaemic agents.

First usual symptoms for diabetic patient are polyuria (frequent urinatipalydipsia(increased thirst),
polyphagia (increased hunger) and weight loss. Other symptoms commonly present at diagnosis are:
blurred vision, itch and peripheral neuropathy. Often diabetes is discovered with the occurrence of a
cardiovascular event (myardial infarctionrangina; stroke / TIA; etc.).

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 very high glycaemic levels, as an extreme condition patients with diabetes
mellitus type 2may suffer from hyperglycaemic hyperosmolar nonketotic cofina very high level of

sugar in blood, associated with a decrease of consciousness and hypotension level); death rate is very
high, particularly in old age.

The clinical diagnos@f diabetes mellitus type & normallypreceded by an asymptomatic phase of about
seven yeary during which hyperglycaemia causes deleterious effects at target tissue level, so that at the
moment of clinical diagnosis the complications of the diseasealieady present.

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

1 Df @OFSYAlI 2y FradAy3a xmuc Y3IkRE 2y | aryLtsS at-
fasting.

1 Dt @OFSYALF x wnn Y3IkRE W K2dzNB | FiSeJ tp 3T 3If dz02 a4

In 2009, an intern@onal committee of experts, including representatives of the American Diabetes
Association (ADA), the International Diabetes Federation (IDF), and the European Association for the
{GdzReé 2F 5AF06SGSa 69! {502 NBO2VYYSidd&R diagnoSisSADAt 2 F
adopted this recommendation in 2010.

For a comprehensive review, see: International Diabetes Federation (IDF) Global Guideline for Managing
Older People with Type 2 Diabetes, 2013

Once the pathology is diagnosed, the most impattvalue to monitor the clinical course of diabetes is

the glycosylated haemoglobin (HbAlc); the higher the glycaemia is, the higher the glycosylated
haemoglobin levels will be. As the haemoglobin is carried into red blood cells having an averadge2lfe of
days, the HbAlc value reflects the control of glucose levels in the three months before the analysis.
Generally, a value lower than 6.1% is considered normal. The typical HbAlc value in diabetic patients is
higher than 7%; diabetes is well compensatedntrolled if values are equal to or lower than 6%5%

5 WHO 2012

6 G{GFYRIMNR LISING ft A OdzNI R &BociBta ltala&di®ledicihd Geretnl, (G A LJ2 H €

Associazione Medici DiabetologicBocieta Italiana di Diabetologi®2011 Infomedica, Formazione &

Informazione Medica

http://www.idf.org/guidelines-older-peopletype-2-diabetes

g W2aalyl RS [2NBYTAZ / NR&AGAYl DNAGGAZT a+SNB2 Af LINRAY
Laboratory 2007
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The persistence over the years of hyperglycaemia determines the relevant complications:

9 Cardiovascular diseases, in large vessels (macroangioga#tsy coronaries) and micro vessels
(microangiopahy as in the retina); hypertension.

1 Metabolic disturbances, for example hyperlidemia, particularly hypertriglyceridemia.

i Diabetic nephropathy, which affected 200% of diabetic patients; today it is the main cause of
nephropathy in terminal phase.

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

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

9 Ulceration that leads to foot amputation.

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

A certain number of fact@rcorrelated to lifestyle are known to be linked to the development of diabetes
mellitus type 2, among which are oveutrition with consequent overweight and obesity (defined by a
body mass index higher than or equal to, respectively, 25 or 28%glatk of physical exercise, bad diet
(consumption of too much sugar or saturated fats). Diabetes is one of the most important cardiovascular
risk factors, and the prevalence of other cardiovascular risk factors is very high in the diabetic population
(hypertersion, hyperlidemia, etc.). Moreover, there are people predisposed to the development of
diabetes mellitus type 2 on a genetic basis (people with a family history of diabetes). Women with
previous events of gestational diabetes also have an increasedrmigkldition to this, some drugs can
increase blood sugar levels (typically glucocorticoids and thiazides).

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

The 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 a an adult disease, diabetes mellitus type 2 is now being diagnosed more frequently in
children, in parallel with higher obesity rafes

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

Good treatment and control of the disease can reduce both the personal and social consequenbes fo
individuaf®.

o International Diabetes Federation Dat2010

0 http://changingdiabetesbarometer.com/docs/Diabetes%20den%20skjutle%oB@erc%200g%20konsekvenserne
%?20for%20Danmark.pdf
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3.2.3 Cardiovascular diseases (CVDs)

Cardiovascular diseases are the largest cause of deaths worfdwidgpertension, tobacco smoking,
hyperlipidemia, obesity (as a result of inappropriate diet and physical activity), are the main modifiable
risk factors of CVDs. The leading unmodifiable causes are age and genetic predisposition. CVDs are largely
preventable; populatiorwide measures and improved access to individual healthcare interventions can
result in a major reduction in the health andc@economic burden. These interventions, which are
strongly evidence based and cost effective, are described as besfbajtsough a large proportion of

CVDs are preventable, they continue to rise mainly because preventive measures are inadequate, life
styles remain incorrect, and correction of risk factors is largely insufficient.

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,danould 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%-indagte counties

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-imé¢oghe countries over

the past two decades, but have increased aast fate in low and middleincome countries.

3.2.4 Stroke

Stroke is a cerebrovascular disease (ischenfaxction or intracranial haemorrhage) that causes
neurological disability. Ischemiafarctions constitute 880% of the strokes in western countries, wehil
10-15%are due to intracranial haemorrhages. The former consists of a reduction in blood flow (ischemia)
lasting long enough to produce infarction in the brain tissue, whereas haemorrhages are the consequence
of a disruption in blood vessels causingactanial bleeding.

Stroke refers to the abrupt onset of a focal neurological deficit. The symptoms and signs vary depending
on the location and the extent of the brain injury: the hallmark presentation is a weakness of one side of
the body (hemiparesisput also hemisensory loss, visual defiditsrfianopig, speech disorders (aphasia,
dysarthria), swallowing problems (dysphagia), dizziness, gait disorders, changes in behaviour, among
others. The deficit may remain fixed, may improgemay progressivelyorsen.

In the acute phasdreatment is focused on revascularisation (thrombolysis), cardiovascular control, such
as hypertension, and metabolic contrblyperglycaemialiabetes), which are also the main risk factors for
stroke, along with hypercholestelemia. After the event, rehabilitation plays a crucial role. It is
mandatory to initiate physical therapy from the start, as it has been demonstrated to improve the mid
term and longterm functional prognosis. Indeed, once the acute stage of the illnesspassed, the
consequent degree of disability and frailty is the main concern. This will depend on thé @xtekind of
stroke, age, functional independence at discharge, the comorbidities, but also on the rehabilitation
programme and social suppdtt The prevention of recurrences is the other main goal of therapy, which
can be obtained by controlling risk factors (primarily hypertension).

11 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)
12 WHO (2011). Global Status Report on Mommunicable Diseases (NCDs). 2010 ed Alwan, A.
http://www.who.int/nmh/publications/ncd_report2010/en/ (last checked 23/11)
Factors predictive fostroke outcome in a rehabilitation setting. Ween JE, Alexander MP, D'Esposito M,
Roberts M. Neurology 1996; 47(2): 383

13
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Burden of the disease

Stroke represents the third most common cause (10% of deaths overall) in developed couaftees
coronary heart disease and cancer. Moreover, stroke is the first cause of physical disabilities. Worldwide,
15 million people suffer a stroke each year; one third die andtbird are left permanently disabled. The
WHO predicts that disabilitgdjusted life years (DALYS) lost to stroke will rise from 38 million in 1990 to
61 million in 202",

In Europe, the incidence of stroke varies from -X&P per 100,000 inhabitants in men and-839 per
100,000 inhabitants in womén The estimated cost in Eape in 2010 was roughly 64.1 billiart®.
Although the incidence of stroke is declining in developed countries, largely due to efforts to lower blood
pressure and reduce smoking, the overall rate remains high due to the aging of the population.

The incidene of stroke increases with age and affects many people in their "golden years". Half of people
suffering from stroke are over 75 yeaskl, and one third are over 80. Thuise impact on dependency

(lack of personal autonomy, assistance at home, correttitian, control of metabolic disorders, etc.)

and the social consequences, mostly due to disability, also to anxiety, depression, social isolation, require
intensive interventionsn this group of patients.

3.2.5 Hip Fractures

Hip fracture is a break in the ppr quarter of the femur (thigh), close to the hip joint. They occur most
commonly from a fall or from a direct blow to the side of the hip. Some medical conditions, such as
osteoporosis or cancer, can weaken the bone and make the hip more susceptilrieatany. In severe
cases, it is possible for the hip to break with the patient merely standing on the leg and twisting.

Osteoporosis is a disease consisting of the thinning of the bones, with a reduction in bone mass due to
depletion of calcium and bone gieins. Thus, it predisposes to fractures (hip, wrist, spine), which are
often slow and difficult to heal. Osteoporosis is more common in older adults, particulappsia
menopausalvomen @ue to the accelerated bone losgnd in people taking steroiddfugs.

Hip fractures, in particular, have a strong negative effect on activities of daily, @ridgconsequently on
quality of life. In older people, they decrease their life expectancy and independence. Taking into account
that older population usuall presents other health problems (diabetes, heart failure, COPD, steroid
therapy, ...) and is alreadyt more risk of falling due tfrailty (reduced vision, reduce of strength, balance
problems, ...), the prognosis for rehabilitation and recovery afteritijury is challenging. It must also be
taken into account that the event could recur, mainly due to other falls, more frequently in very old
subjects.

* The atlas of heart disease and stroke, WHO 2004.
http://www.who.int/cardiovascular_diseases/en/cvd_atlas_15 burden_stroke (tickay J, Mensah G:

The Atlas of Heart Disease and Stroke. Geneva, Switzerland, World Health Organization, 2004)
Incidence of stroke in Europe at the beginning of the 21st century. Europena Registers of Stroke (EROS)
Investigators, Heuschmann PU, DiG&] Bejot Y, Rastenyte D, Ryglewicz D, Sarti C, Torrent M, Wolfe CD.
Stroke 2009 May; 40(5): 15%38.

Gustavsson A, Svensson M, Jacobi F, €uostt of disorders of the brain in Europe 2010. Eur
Neurpsychopharmacol 2011;21:7-¥89.

Factores pronéstos de recuperacion funcional en pacientes muy ancianos con ictus. Estudio de
seguimiento al afio. JJ Baztan, DA Ré&taertinez, M.Fernandelonso, R AguadOrtego, G Bellando

Alvarez, AM de la Fuente Gonzal&ev Neurol 2007; 44(10): 5BB3.
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Burden of the disease

Osteoporosis is a major public health problem because of its association wgihtyréractures, among

them those affecting the hip. It is estimated there were 1.7 million hip fractures worldwide in 1990. With
the rising life expectancy in the developed countries, the predicted incidence for the year 2050 is 6.3
million*®,

Incidence 6 hip fractures varies between North and South Europe. After age adjustment, hip fractures
are more common in Scandinavia with the highest reported incidence worldwide: (920 per 100,000
inhabitants in women and 399.3 per 100,000 inhabitants in men). Onother hand, in Southern
European countries the incidence is almost sef@d lower™.

At any age, hip fracture is approximately twice as common in women as if’.r86f% of cases occur in
people over 50 years old, rising in incidence dramatically withearsing ag®. In this context, hip
fracture is associated with significant morbidity and mortality-P206 in the first year after discharge)

Loss of function is important with 40% of cases unable to walk independently after one year of follow
up®. It isgenerally assumed that the high burden on the medical and social system can be lowered by
developing multidisciplinary care pathways for those patients.

3.3 Summary points on the social situation of the care recipients

This section outlines a synthesised fiobf social issues. This complements the information on the main
diseases above, bearing in mind that tlpeoject addresses a comprehensive view of the person
(multidimensional assessments with a whole life approach), combining medical (health) arldcaceia
interventions, supported through personalised care programmes that include actions in both domains
(silos).

3.3.1 Social needs

In BeyondSilos, care recipients are recruited because of the presence of both health and social needs. This
means that besidesu$fering from a main disease (heart failure, COPD, diabetes, stroke or fractures) plus
20KSN) O2Y2NDARAGASASY G(KSe IINB KIFI@GAy3a RAFFAOMZ GASa
preparing food, etc. The social needs represent an additioeedi for the person / patient, other than

the management of the diseases, and they contribute in a relevant way to the course of the pathology

(e.g. poorly regulated nutrition dramatically worsens any organ failure). In a reciprocal way, the drop in

health status, for example if the disease is not being controlled properly, can adversely affect functional
abilities in the performance of daily tasks, so that the person can progressively worsen his/her ability to

live in an independent manner, and thereforeters the sphere of social support needs.

8 CooperC, Campion G, melton 11l LJ. Hip fractures in the elderly: a-widtklprojection. Osteoporosis Int

1992;2:285.

Johnell O, Gullberg B, Allander E, Kanis JA. The apparent incidence of hip fracture in Europe: A study of
national register sources. MEDSfidy Group. Osteoporos Int. 1992;2:2882.

Jacobsen SJ, Goldberg J, Miles TP, et al. Hip fracturéence among the old and very old: a population
based study of 745,435 cases. Am J Public Health 1990;88:871

Cumming RG, Nevitt MC, Cummings §Ridemiology of hip fractures. Epidemiol Rev 1997; 19(2): 244
257

Leibson CL, Tosteson AN, Gabriel SE, €Q12) Mortality, disability, and nursing home use for persons
with and without hip fracture: a populatiehased studyJ Am Geriatr So®51644.

Magaziner J, Simonsick EM, Kashner TM, é1890) Predictors of functional recovery one year following
hospital discharge for hip fracture: a prospective study. J Gerontol 45:M101.
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delivery of both healthcare and social services, that aim simultaneously, in a coordinated way, to control

the clinical conditions (avoiding recurrences, decline) and living performances (by means of possible social
support). These are the main characteristics and requirements of integrated care.

In summary, integrated care requires joimtell-coordinatedcare interventions, with &ull cooperation
between staff, with global care actions that are necessarily multidisciplinary, multi professional, and multi
sectorial.

In BeyondSilos, social needs are assessed by selected indicators:

1. The main life activities fandependent living are measured by IADis{rumental Activities of Daily
Living®*.
2. The performance in activities of daily living measured by the BartheP3cale

3. Measurement of actually social care provided to each care recipient, though this does not
necessarily correspond to what they actually nééd

Assessment of functional capabilities

Functional capabilities refer to the possibility of performing independent living tasks. The concept of
functionaldisability distinguishes basic daily activities theg aecessary to function personally and in the
community from other major social roles, such as work disability or social interactions. Functional
disabilities are divided into activities of daily living (ADLSs), which include basic activities of hyglene an
personal care, and IADLs, which include basic activities necessary to reside in the community.

In social sciences, ADLs refer to the basic tasks of everyday life, such as eating, bathing, dressing, toileting,
and moving around. When people are unableprform these activities, they need help in order to cope,

either from other human beings, or using mechanical devices, or both. Although persons of all ages may
have problems performing ADLS, prevalence rates are much higher for the elderly than foorthe n
elderly. Within the elderly population, ADL prevalence rates rise steeply with advancing age, and are
especially high for persons aged 85 and over.

Measurement of ADLs is critical, because they have been found to be significant predictors of mortality,
use of health care services (hospital or physician services, GP visits, hometcgrand admission to a
nursing home.

ADLs do not measure all activities necessary for independent living. To complete the assessment, IADLs
were developed’. IADLs cover activities that are more complex than those needed for ADLs, such as
handling personal finances, meal preparation, shopping, travelling, doing housework, using the
telephone, and taking medications. In gened@lDL disabilities represent less severe dysfunction than
ADLs.

2 Lawton, M.P., & Brody, E.M. (1969). Assessment of oldgplpeSeHmaintaining and instrumental

activities of daily living. The Gerontologist, 9(3), -1 88.
®alKzySeé CL= .FNIKStf 50 acCdzyOtazylf SGltdzaiaazyy GKS
1965;14:5661

% See Appendix A.
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3.4 General description of theuwrrent management of the health and social
situation (including integration level)

In Annexes 1-7, each of the pilot sitebas described the current manageme(tiefore BeyondSilos)f the
health and social situation dahe care recipients This includes a description of the social and health
assistance availabland which integrated services, if arare beingoffered to the care recipients.

To give a clear overvieof the current management and the interaction between actors / sectors before
the new BeyondSilos servisgas introduced, each pilot site has produced a table reporting a self
assessment of the integration within and between the main care actors, scoualiatively the degree

2F AYOGSNIOlA2ya nediunEKX Iy 2O NBaoatry (KSaAS GlofSa
current, if any, integrated care is givea description of the new services and whhese add isalso
included. In relation tahe definition of care providers (actors), they were identified as belonging to six
primary categories: health and social institutions responsible for home care delivery; third sector or
independent providers; care recipierdnd her/his family or friendsin Domain 6, the pilot sites have
updated this qualitative assessment by scoring the changes in integration quantitatively using a
methodology developed for this purpose. For a further description of the care provider categories and the
quantitative scomg system, please refer to Domain 6, where the general issue of integration and
integrated care is dealt with in depth, since these are mainly organisational aspects. The specific
information for each site (Usual care vs New care Matrix) is reported innitigidual site annexes,
Annexes 17.

Table5 summarises the main results across sitegarding current management and the interaction
between actors/ sectors It reports only the most evident characteristiof the usual cag provided
before introducing the new BeyondSilos treatmgasreported by professionals of the health and social
services in the seven sites.

Ly &adzYYFNEX (KSaS RSaAONALIIA2yas ¢gKAOK RSLAOG Iy
coming from dlsites, highlight that the maitevel of integrated services being offered in tigual service

varies across siteSome pilot sites are alreadyaring and facilitabg someinformation / data exchange

between actorswhile others have no formal agreemis, and interaction is more random or accidental

It seems thasomepatrticipation and involvement of both the care recipients and the family / care givers

is occurringbut mostly by request.
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Table5: Crosssite summary of UsuaCare Matrices

Health services

Social services

Person care recipient

Familycentourage

Health services

Usualcare | There are relations between different | There are no social services in Case management care through Support for patient managemen
levels of healthcare provided, but therg routine usefor care recipients telemedicine. through telemedicine.
are no common databases and formal| gocial services and health services| The patient has constant access to| The family members can discus
agreements. are in different silos. Any interactior| his GP and specialist, if needed. the disease of their relatives at
Becau_se pfhe ngtur_e of the is accidental. Within all the healthcare levels and| their request.
organisation which includes the three | Clear workflows defined and ICT | from a social perspective. GB the | Interaction only in case patient
classic healtbarellevelsdear | solutions fully integrated. Case gatekeeper to the system and the | wants to; he is the interface
workflowsare defined and ICT solutiony panagers in esry centre and any | Case Manager as the one in charge between both.
GPsand specialists relate occasionally! communication via phone call, provided. family / entourage varies from
Established central electronic patient | telefax or personal contact. Usually| Practice visits, phone calls or home| case to case.
record for GPs and spedasib. there is more information requested visits. Interaction with practice The family members can discus
S me information is available ife from social care to health care than| assistance is sometimes higher tha| the disease of their relatives at
shared care platformMultiple systems | the other way round. short treatment time in from of their request.
in use by different professionals. No | Referrals by GPs, other HCPs and | Physician.
single summary view available selfreferral. HCPs haveo sight of HCP view of CR info is fairly narrow
There are relations between different | Socialsystems. Paper based and tin| profession centric. None or limited
levels of healthcare provided, but there cOnsuming information flows. view of other HCP/SCP information
are no common databases @formal about CR.
agreements.

Public Page32of 139 v1.0/ 31st January2017



D6.3BeyondSilos Final Outcomes

Health services

Social services

Person care recipient

Familycentourage

Social service

Usual care | There are no social services in routine| Social services could be provided b| Only when the care recipient hires | Family members are barely
usefor caringfor CMCP users. regional governrant in some cases | these servicer assigned byhe involved in the planing of social
Social services and health services ar¢ and hiredfrom a private company in| Municipality. care.
different silos. Any interaction is others Care recipients receive social Only when needed and availabl
accidental. Social services are provided ina | services from different agencies wit| Within all the healthcare levels
Because ofhe nature of the bureaucratic and formal manner. little interaction between them. and from a social perspective.
organisationglear workflows defined | Because of the nature of the Within all the healthcare levels and | GP as the gatekeeper to the
and ICT solidns fully integrated. Case | organisation. Clear workflows from a social perspective. GP as th({ system and the Case Manager |
Managers in every centre and any defined and ICT solutions fully gatekeeper to the system and the | the one in charge of the
healthcare level. integrated. Case Manager as the one in chargq coordination of the services
Communication via phone call, telefax| Interaction within instiution via of the coordination of the services | provided.
or personal contact in case informatior| meetings, common documentation | Provided. Support for reléives in assisting
about patient is needed. GP is in system. Patients receive assistance accordi| patients.
gatekeeper position and delegates SCP can share information in social to integrated plan. Interaction is il routine way
services. There is more often a care system with appropriate acces| Visits by ambulant nurse and phong because most of care recipients
information request fronsocial care controls (used mostly for team calls, consultancy meetings. need assistance from family
provider to healtltare provider. working to cover absence). CR tends to interact with one namel Members to discuss care plans
Referrals by GPs, other HCPs and self SCP only. etc. Information exchange via
referral. SCP has no sight of HCP phone calls or personal contact,
systems. Paper based and time Amount of interaction with
consuming information flows. family / entouage varies from

case to case.
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3.5 Description of the ICT solution supporting integrated cdrmecluding technical
characteristicsand requirements for use)

The aim of BeyondSilos wdo develop and pilot integrated care services delivered with the help of a
multifunctional ICT infrastructurélhe technical solutions used BeyondSilos are based on staikthe-

art technology. A large subset of these have been independently tested and installed as fully functioning
solutiors in commercial projects and in & scale pilots. However, the same set of services has never
been combined before in a single comprehensive solutiofhe technological platforms procured for
BeyondSilos hae been integrated independently in each of the sites within their curre@l |
infrastructure due to the differences in teeinfrastructures The numberand complexityof components
being implemented for the BeyondSilgroject differs between sitesrom someregionsintegrating the
electronic kealth andsocial ecords to others alsmcludingtriage systems, systems to help patient data
management, decision support and schedulibglecare communication,training platform, behaviour
monitoring, vital sign monitoring, ambient monitoring, remote device administration, emergency
communicdion, and personaldata protection. Table6 below shows the core building blocks of the ICT
solutions for each pilot site. The table describes both the ICT solutions available prior to Beyoad8ilos
the onesdeveloped and iplemented for the project.
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Table6: ICT building blocks available before BeyondSilos and develope8éyondSilos for each site
Liﬁg;;eglggg Integration) Main components Northern Ireland Sofia Badalona | Valencia | Campmnia | Amadora | Kinzigtal
A=Available before BeyondSilos; N=New inghgject A N A N A N A N A N A N A N

Triage List of patients. X X X X X X
Search and follow up of patients. X X X X X X X
Triage report X X X X X
Patient brm X X X X X X X X
Triage process X X X X X

Data Management Patient master index X X X X X X X X
Admission X X X X X X X X
Inpatient management X X X X X X
Outpatient management X X X X X X X
Emergencynanagement X X X X X X X X
Theatre management X X X X
Waiting list management X X X X
Inpatient billing X X X X X
Reporting X X | X X X X | x
Compliance X X X X X X

Workflow / Decision Compuerised alerts and reminder X X X X X A X X X

Support Clinical guidelines X | x| X X A X
Conditionspecific order sets X X X X X X
Documentation templates X(SCP) X X X X X
elevan: reforonces tnformatior x| x [[X X X X
zsrcnﬁzgepsatient data reports and X X X X X X X X
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Liﬁgﬁ%eglggg I el L Eel oSl Northern Ireland Sofia Badalona | Valencia | Campmnia | Amadora | Kinzigtal
A=Available before BeyondSilos; N=New ingt@ect A N A N A N A N A N A N A N
Scheduling Calendar X X X X X X X
Address book X X X X X X X
Appointment calendar X X X X X X X
Appointment reminders X X X X X X X
Appointment attachments X X X X X
Telecare Communication| videoconferencing X X X
Questionnaires X X X X X X
Learning / Training Videoconferencing X X X
platform Document reader X X | X
Telerehabilitation Videoconferencing module X
Sensors and body monitoring X
Connection with EH&SR X X
Behaviour Monitoring sensor network X X
Reasoning X
Vital Sign Monitoring Sensors andevices X X X X X X X X
[ 20t RFEGF ad2NI X X | X X X X
SEEREREREREE
Ambient monitoring Environmental sensors that measu X X X X
ambient parameters
Home automation actuators X
[ 20t RIEGE ad2NY X | X
Connection with EH&SR X X X X
igmﬁit?aetﬁﬁe Device manager X X | X1 X X X | x| x
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Liﬁgﬁ%eglggg Integration) Main components Northern Ireland Sofia Badalona | Valencia | Campmnia | Amadora | Kinzigtal
A=Available before BeyondSilos; N=New ingt@ect A N A N A N A N A N A N A N

Third party services Interface systems X

Alerts Management Multimodal alert system X X X X X X X X

Contact Centre Health intervention module X X X X X X X X
Social intervention module X X X X X X

E?ni:gﬁgﬁ:yation Multichannel communication X X X X X X X X

Electronic Health and Medical data X(TND)| X X X X X X X X

Social Record Social Data X (eNISA] x | x | x X X
Digital interoperability X X X X
Care & outcomes tracking X X X X
Reporting X X(SCP)| X X X X X X X

Predictive Modelling Asses_sment and adjustment of risk X X
behaviour

Personal Data Protection| Secure Data layer X X X X X X X X X
Communication protections X X X X X X X X X
Access policies X X X X X X X X X
Secue access X X X X X X X X X
Log & auditing module X X X X X X X X X
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Due to the difference in the complexity of the components being implemented and their technical
characteristics, the trainglevel of end users also variadross regions. éWwever, in general a great focus
has been giverto training all endusers both at the start of the service and when needed through
workshops, training from key staff membeasd implementation of helpdesks. The deployment sites
have described the technicaharacteristics and requirements for use of their individual ICT solutions in
Annexes 17.

To clarify the main set of ICT building blocks in the BeyondSilos architettterdiagramsbelow show
the integration infrastructure for each of the pilot siteSreen squares indicate the existing components
used in the usual treatment, the red squares indicate a new compdioernhe treatment, and the yellow
squares indicate an improvement of an existing component.
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Key lessons learned

i1 The project addresses a comprehensive view of the person (multidimensional assessments with a
whole life approach), combining medical (health) and social care interventions, supported through
personalised care programmes that include actions in both domains (silos).

1 The main level of integrated services that was being offered before the BeyondSila® seas
introduced varied across sites. Some pilot sites were already sharing and faglisame
information / data exchange between actorsvhile others had no formal agreements and
interaction occurred more randolyor accidentdl.

i Participation and rivolvement of both the care recipients and the family / care givers was
occurring but mostlyonly by request.

91 By deloying the BeyodSilos serviceall seven siteare now devoting more specific attention to
improving home care services, placing them asiarity for the new organisation of innovatiand
Public
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Public

valuable care settings for lortgrm conditiors. This is particularly true for heart failure, but also for
diabetes, COPD, stroke and fractyrespecially when associated with social needs. We have

leay SR GKF{d (GKS&aS aySegé¢ K2YS OFNB aSNBAOS& YI @&

the coexistence of health problems and compromised capacities in performing basic daily activities,
a very frequentoccurrence in old age. This integrated approéshole life approach) is the only
one that can guarantee success efenthe health aspect$medical disease treatment)

The technical solutions used in BeyondSilos are based on-cit#te-art technology. A large
subset of these have been independentisted and installed as fully functioning solutions in
commercial pragcts and in large scale pilots.

The technological platforms procured for BeyondSilos have been integrated independently in each
of the sites within their current ICT infrastructyrhisis due to the local variations in systems.

The number and complexity of components being implemented for the Beyosd8ibject differs
between sites;some regionshave integrated a few componentssuch as electronic health and
social recordsto others which have also includettiage systems, systems to help patient data
management, decision support and scheduling, telecare communication, training platform,
behaviour monitoring, vital sign monitoring, ambient monitoring, remote device administration,
emergency communication, and personal data protection.

Due to the difference and the complexity of the components being implemented and their
technical characteristics, the training level of end users also varied across regions. Hawgesat,
focus has ben given to training all endsers both at the start of the service and when needed
through workshops, training from key staff membgamsd implementation of helpdesks.
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4 Domain 2 and 3: Safe& clinical and careffectiveness

4.1 Introduction
Domains 2 & 3ancern the assessment of safety, aclchical and care effectiveness.

Safety is defined as the identification and assessment of harms related to the use of ICT supported
integrated care services. In BeyondSileafety was divided into care related safetyqftality) and
technical safety (issues related to the technical reliability of the sern@@)ical and care effectiveness
included assessments of type and numbers of contagith care providersas well as measurements of
socialsupportandclinical @ianges.

Two different approaches have been used to present the results:

9 Ste-level evaluations: In accordance with D6.1 Evaluation framework for BeyondSilos and D6.2
Interim evaluation report, the project evaluation is based on the deployment site evatuati
reports. The full reports of the local evaluations are attached as annexethisoreport. In this
chapter, a short qualitative synthesis of the local evaluation reports is presektethodological
considerations regarding this approachve been disa@sed in sectio.5.

9 Projectlevel evaluation based on care recipient data (rather than on site evaluation data): In
accordance with the revised evaluation plan introduced in the 2dReview Meeting, the project
level evaluéion is based on care recipient data rather than on site evaluation data, in order to take
full advantage of having all the data in one common database. The results of this analysis are
presented in sufficient detailDue to the size of the analysis ande thxtent of results that have
been produced, only the most important of them is presented in the main document, but
additional results and analyses are availablth@annexes

4.2 Summary of deployment sitdevel evaluation reports

All sites have reportedn the collected variables according to care group. Unadjusted results as well as
results adjusted for relevant confoundetsave been reported for all sisavhen possible, in accordance
with the guidelines sent out to the site

4.2.1 Badalona

The overall interpetation of the statistical analyses within the Badalaiie shows that the intervention
developed within the BeyondSilos project service deliverg hda shown significantly different results
between the intervention and control groups regarding the chihiand care effectiveness. Even though
unadjusted data showed some efficiency gains in terms of reduction of hospital admissions (either
planned and unplannediand in number of annual contacts, once confoundeese taken into account,

the analyses showkthat the observed effectsrothe care groups are not statistically significant.

The interpretation of such findings in an isolated manner may initially suggest that the incorporation of
the BeyondSilos service delivery hast improved the previous sittion in terms of effectiveness.
However,this must be viewed in a bigger picturehelBeymdSilos service was set @g an additiorto

the usual care services, nohangng the planned contacts between formal caregiver and patierdrder

to ensure the afety of the patients before trusting the use of ICT completely.

The key performance indicators regarding technical safety were the main concern of the organisation.
When analysinghese, we can assure that there has been no proldesmpromising the satg of care
recipients. The only problems encountered were before delivering the telemonitoring sqlttiesedid

not have an &ect onthe provision of services as intended.
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4.2.2 Campania

The group of care recipientsho received integrated care (IC) and tlgeoup of care recipientsvho
received usual care (UC) had very similar baseline characteristics. All care recipients in both care groups
had CHF athe maindisease at enrolment.

Concerningthe clinical characteristics based on measurements and laborag@gms, there were no
significant differences between the two groups. Results regarding admissions to hospitals have not been
collected for Campanjaince all C&in the project were receiving high level of intensive care as part of a
home hospitalisatiorservice. The care recipients in the IC grawgye followed for 303 days compared to

240 days in the UC group (p=0.042). Overall, care recipients most often had contact with nurses. Care
recipients in the IC group had contacts with @Rd other healtlcare providersless often and more of

them had contact with specialists and social workers compared to the UC group. The annual contacts rate
was higher in the intervention group. The difference was not significant before adjustments for possible
confounders put the multiplelinear regression model showelat ,after adjustments, the effect of care
group is statistically significant and positive, indicating that the annual contacts rate has been increased
significantly by 29.56 units in the intervention grogpmpared to the comparator group.

There were some technical isss related to the battery lifevhich resulted in problems, as the caregiver
and the care recipient were unable to operate the monitoring until the next visit from the nurse. This
issue was wercome by procuring an extra set of batteries to be given to the caregiver or the care
recipient to replace the exhausted ones.

4.2.3 Northern Ireland

Analysis indicates there is no difference in the number of hospital admissions between the care groups,
although there is a clear trend against intervention group. After confounders were taken into
consideration, the multiple negative binomial regression analyses showed that there was a statistically
significant increase of length of hospialiion in interventon group. Caution should be applied to this
outcome because of the small number of patients for whom data was available. Of 51 patients with end
data in the intervention grouponly 11 had any hospital admissiori§47 patients in the control group
onlyfour had any hospital admissions.

The number of contacts witthealth and socialcare professionals were significantly higher in the
intervention group compared tthe comparator group, considering no other confounders. Caution should
be applied to this oudtome because of the small number of patients for whom data was available. As
patient selection and allocation to intervention or control group was made by the GPs, trasothe
possibility of bias. GPs may have subconsciously selected patientseimeimtion from those with whom

they, and/or their practice nurses, were already having more contacts which would have resulted in the
higher numbers seen in the evaluation

4.2.4 Sofia

The group of care recipients that received integrated care (IC) and the grocpre recipients that
received the usual care (UC) had very similar baseline characteristics. The most frequent primary and
secondary diseases at enrolment were congestive heart failure (CHF) and diabetes for both care groups.
However, care recipientsdm the IC group had CHifore oftenthan care recipients from the usual care
group. Concerning clinical characteristics based on measurements and laboratory exams, there were no
significant differences between the two groups, with the exception of systidtiod pressure, pulse
pressure and heart ratevhich were higher in the intervention group.

Care recipients in the IC group was followed for 248 days compared to 246 days in the UC group
(p=0.001). No difference in hospital admission or length of holspitey was observed between the two
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care groups. Care recipients in the IC group had contacts with specialists andlassseften and more
contact with social workers compared to care recipients from the UC group. A slightly lower number of
contacts @r year has been seen in the intervention group. Multiple linear regression analysis, adjusting
for gender, age, Charlson Comorbidity Index (CCI) at the enrolment, length of-égl@nd primary
disease has shown that Br@egrated careservices reducedrmual contactshy 2.62 contactsand that

this reduction was significant.

4.2.5 Kinzigtal

Annual contacts with care professionafsthe intervention group were less than in control groufhis
might be becauseof a better exchange of information between GPs asatial care staff in the
intervention group mee some visitsunnecessary. For exampleformation about vital parameters is
now available in the electronic recardnd daesnot need a home visito examine thee parameters. This
could mean that BS ser@iachiewed the aim of reducing faet-face contactsHowever, i might alsobe
a lack of documentation the intervention group. We also found decrease of social support in the
intervention group.The number ofCR receiving social suppowas alreadysmaller than in the cadmol
group at baselingthis might indicatea better health status o averag inthe intervention group overall
which is confirmed by a better health status regarditgHA Classification, NIHSS, CharleStumorbidity
Index, diseaseandcomorbidities which all indicatedh more severeill population in control group than in
intervention group.

4.2.6 Valencia

The two care groups compared were very homogeneous. Participants in the Integrated Care group are
more familiar with the use of P€than participants in the Usual Care group. Some other differences were
also observed betweethe groups in diastolic blood pressure (68.0 vs 69.3; P=0.013) and BMI (29.8 vs
28.9, p=0.008)A comparison analysis of thigeyondSilos service effects on clatiand anthropometric
values showed no statistical differences between the groups. The adjusted analysis showed more hospital
admissions in the Usu@hre group, as was expectgout the differences are not significant. Therg also

a significantly high amber of contactsn the Integrated Care grouplsoas expectedcompared with the
UsualCare group. No difference in mortality was observed between the two groups.

4.2.7 Amadora:

In Amadorathe median age of the population was 84 years old and 60% of jenics were female. The
most frequent primary and secondary diseas# enrolment were CHF, stroke and diabetes. All of the
care recipients received logistic support and personal support less than 10% received technical or
loan service support. The gnvention period was significant longer than the historically comparison
period (321 days for intervention vs 192yddfor historical comparison).

4.2.8 Biases

Overall, most biases seems to have been introduced through measurement errors or missing values. A
more detail discussion regarding this isdagrovidedin section 2.5. At site levghe following possible
biasesdentified by the sites:

9 Badalona reported that some of the informatioequested within the questionnaires was collected
with help from professionals; we are awatbat this couldintroduce an interpretation biad\e are
alsoaware that some questionnaires were administered on paper and then transcribed into the
online tool. This could aldwe a source of bias due to transcription errors.
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9 In Canpania the ADI is a programme that is used to provide high intensity (level 3) of care in the
home. This implies that care recipients are home hospitalised. Indeed, hespitalate ADI in

order to discharge chronic patients from the hospital.

91 Northernlireland reported that as patient selection and allocation to intervention or control group
was made by the GPs, there is the possibility of bias. The mix of rural and urban practices involved
is a result of those practices which agreed to participate ¢hance) rather than as the result of
any selection process. Whilst eight GP practices collected data at enrolment, only four provided
any meaningful data at the end of the evaluation period.

9 Sofia reported possible measurement erroreducation and levieof income which led tpossible
deviations from the local mean values.

9 Valencia reported that some methods regarding delivery of questionnaire could lead to an

interpretation bias.

1 Amadora reported the fdbwing possible sources to biasiven that the ollection procedure was

manual, the following potential constraints were taken in account:
Difficulties of the interviewers ininderstanding some questions.

Difficulties of the end users iunderstanding some questions
Difficulties of the interviewerg understanding some answers provided by the end users

Insufficientinformation provided by the end users

Errors n the report of the answers provided by the end users
Errorstransferringthe informationfrom the questionnaires to the CSV Files
Lack of uderstanding ® how to populatethe CSV Files

4.3 Projectlevel evaluation

4.3.1 Results: Participants

The project evaluation cohort consisted of 1,104 care recipi@@R); 518in the intervention group (IG)
received integrated carélC) and 586in the comparatorgroup (CG)eceivedusual carg(UC)(Table7).
Most of the care recipients followed the long term pathwaply 40CR from Badalonawvere recruitedto
the short term pathway. Alsites had parallel comparator grgos except for Amadorawhich used a

historical comparator group

Table7: The project population per group and per deployment site

IG | CG| Total| NIR | BAD| VAL | CAM | AMA | KIN | SOF

N (all in database) 519 | 587 | 1106| 168 | 199 | 165 | 100 | 141 91 | 100
Excluded 1 1 2 0 1 0 0 1 0 0

Evaluation cohort 518 | 586 | 1104| 168 | 198 | 165 | 100 | 141 91 | 100
Long term pathway 497 | 566 | 1063 | 168 | 158 | 165 | 100 | 141 91 99
Short term pathway 21 | 20 41 0 40 0 0 0 0 1
Parallel comparator group | 123 | 446 | 569 94 | 157| 165 50 0 53 50
Historical comparator group| 0 | 141 | 141 0 0 0 0 141 0 0

Abbreviations: IGIntervention group, C&Comparator Group, NI®Northern Ireland, BARQ Badalona, VAL,
Valencia, CAM Campania, AMA Amadora, KIN Kinzigtal, SOFSofia
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[ Enrolment } Assessd for eligibility
(n=1564*

Excluded (n#60*

1 Not meeting inclusion criteria
(n=264)

Declined to patrticipate (n=3D)
Other reasons (n=6b)

= =

Included (n=1104)

v ( Allocation ] v

Allocated to intervention group Allocated to comparator group
(n=518) (n=586)
1 Received BS servicgs=518) 1 Receivedisual services (n=586)

1 Did not receive B services (drep 1 Did not receive allocated usual
off) (n=0) service (n=0)

v [ Follow-Up 1 l

J
Lost to followup (n=53)

Lost to followup (n=30)

1 Other reasons for end of followp: 1 Other reasons for end of followp:

1 Deceased (n=31) 1 Deceased (n=25)

1 The need of BS care actions no long 1 The need of care actions no longer
exist (n=40) exist (n=6)

1 Other reason (n=12) 1 Other reason (n=31)

Conpleted followup alive (n=405)

Completed followup alive (n=471)

[ Analysis

| .

Analysed (in accordance with intention
to-treat principles) (n=518)
1 Excluded from analysis (n=0)

Analysed (in accordance with intention
to-treat principles) (n=586)
1 Excluded from analysis (n=0)

*Information based orNB LJ2 Nifork gila@ Sités and not from the Centraleb database
Figure8: Flowchart describing the flow of care recipients

Ly 2@0SNBASE 2F OF NB NFiQureBINGnybérsifom fd miab sitds indicadtldiat Sy G SR
1,564 care recipients were assessed for eligibility between the pilot sites, 1,104 were invited to
participate in the BeyondSilos (BS) project, and 460 were excluded. Reasons fapexgre: Did not

meet the inclusion criteria (264), declined to participate (130), and exclusion for other reasons (166) (e.g.
having a high probability of being lost to follayp, declining to participate after new BeyondSilos care

had been explained tthem, or belonging to a geographic area not including the BS service). Almost 80%

of the population completed the full followp period alive. Most common reason for drop outs once

included in the BS project were: No need for further BS service, deceadedt to followup Figure8).
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4.3.2 Results: Baseline characteristics

The baseline demographic characteristics of the population under evaluation are presentedabie8.

The group of cae recipients thatreceived integrated car¢lC) and the group of care recipients that

receivedthe usualcare (UC) had very similarbaselinecharacteristics More than half of theCR were

female and more than 80% were more than 75 years #lohzigtahad the highest percentage of women

includedin their study population (70%)while Valencia included the least women (44%). Sofia had the

youngest population with a median age of 76 yeamhile Kinzigtal had the oldest population with a

median age of 84%ears.Care recipients in botbaregroups were characterised by beiagher married or

widowed, havingless than primary school educatiobging home ownerscomparedto renters), being

non-smokers and notdrinkingalcoholoverthe last 12 monthsThecare recipients froniNorthern Ireland
had attended school the longest (71% wigecondary school education or mdrevhile CR from

Amadora and Valenciaad attended school the shortedZ% withsecondary school education or mgre
Both groups were moré&miliar with using mobile phones (more than 55%6)d less withusing computer

(between 15% and 18%).

Around 60%of the care recipients had received some kind of social supjmaost oftenlogisticsupport

such as "meals", "cleaningd} the beginning of thé8eyordSilos project Table9). It seems that GRrom

0KS AYUGSNBSYyilAzy 3INBOKY ¥VAINS 2 &Y NINS OF dz@ (B0

vs 23%) Yy R pekséhal upport
from the comparator group.

Concerning clinical characteristics based on measurements aratataby exams, there were no
significant differences between the two groups, with the exceptiowliaebtolic blood pressure and heart
rate which were higher in thentervention group, and oxygen saturatiomhich was worse in the same

group ([Tablel0).

8dz0K & T ldayicdredent@(606 SsNEEYIBNCR

Table8: Demographic characteristics of population under evaluation

Intervention group | Comparator group Total
N or N or P-valuel Nor | %or
Median % or IQR Median % or IQR Median | IQR
Female (N, %) 308 59.5% 333 56.8% | 0.376 641 58.1%
Age (years) 82.30 7.54 81.42 7.83 0.076 | 81.83 7.70
Age group (N, %)
<65 2 0.4% 7 1.2% | 0.188 9 0.8%
65-75 96 18.7% 124 21.2% 220 20.0%
>75 415 80.9% 455 77.6% 870 79.2%
Marital status (N, %)
Never married 28 6.1% 40 7.6% 0.491 68 6.9%
Currently married 179 38.8% 229 43.3% 408 41.2%
Separated 7 1.5% 10 1.9% 17 1.7%
Divorced 20 4.3% 22 4.2% 42 4.2%
Widowed 225 48.8% 225 42.5% 450 45.5%
Cohabitating 2 0.4% 3 0.6% 5 0.5%
Level of education (N, %) (education)
Less than primary school 178 41.9% 207 40.5% | 0.088 385 41.1%
Primary school 111 26.1% 159 31.1% 270 28.8%
Secondargchool 56 13.2% 70 13.7% 126 13.5%
High school 26 6.1% 29 5.7% 55 5.9%
College/University 29 6.8% 34 6.7% 63 6.7%
Post graduate degree 25 5.9% 12 2.3% 37 4.0%
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Intervention group | Comparator group Total
N or N or P-valuel Nor | %or
Median vo@rlol Median @il Median | IQR
Longest held occupation (N, %) (occupation)
Manual 109 27.5% 217 43.5% | 0.000 326 36.4%
Non manual 91 22.9% 87 17.4% 178 19.9%
Unemployed (able to work) 0 0.0% 1 0.2% 1 0.1%
Unemployed (unable to work) 143 36.0% 142 28.5% 285 31.8%
Homemaker 54 13.6% 52 10.4% 106 11.8%
Household income (yearly in euro)
(income)
0-6.999 141 48.3% 160 42.8% | 0.479 301 45.2%
7.00013.999 117 40.1% 172 46.0% 289 43.4%
14.00019.999 27 9.2% 34 9.1% 61 9.2%
20.000 or more 7 2.4% 8 2.1% 15 2.3%
Housing tenure (tenure)
Owners 346 80.7% 372 78.5% | 0.419 718 79.5%
Renters 83 19.3% 102 21.5% 185 20.5%
Number of people older than 18 living
in household in addition to the patient|  1.00 (2(),8)((); 1.00 (g_'g(% 0.833 1.00 (293)(%
(Median, IQR)
Familiar with using mobile (N, %) 295 59.1% 328 57.3% | 0.557 623 58.2%
Familiar with uising computer (N, %) 90 18.1% 84 15.1% | 0.186 174 16.5%
Tobacco use (tobacco)
Never 327 66.7% 354 62.8% | 0.217 681 64.6%
Former 139 28.4% 164 29.1% 303 28.7%
Current smoker 20 4.1% 42 7.4% 62 5.9%
e-cigarette 1 0.2% 1 0.2% 2 0.2%
Other 3 0.6% 3 0.5% 6 0.6%
Frequency of alcohol drinking past 12 months (alcoho
None 398 81.7% 399 73.9% | 0.018 797 77.6%
Less than 1/week 63 12.9% 91 16.9% 154 15.0%
1-7/week 24 4.9% 47 8.7% 71 6.9%
8-14/week 2 0.4% 3 0.6% 5 0.5%
>14/week 0 0.0% 0 0.0% 0 0.0%
Abbreviations IQR = interquartile range (the midspread or middle 50%)
Table9: Social support before enrolment
Intervention | Comparat
group or ng:)up P UEiEd
N [ % N % | AN %
SOCIAL SUPPORT
Technical supcprt sucr_l as "panic butt.on", "GPS tracking 186 |45.84 107 122.794 0.000 | 293 | 33.4%
as a new service during the evaluation period
Logistic support such as "meals”, "cleaning”, "laundry"
"home fixing" as a new service during the evaluation 254 |62.69% 270 |57.2% 0.107 | 524 | 59.7%
period
Personal support such as "family workers", "day care
centres, “punctual accompaniment (to medicabity”, |,/ g4 104 243 |51.504 0.010 | 487 | 55.5%
company for risk exclusion avoidance" as a new servi
during the evaluation period
Loan services support such as "wheel chaigytthes,
"adapted bed" as a new service during the evaluation | 143 |35.2% 170 |36.0% 0.806 | 313 | 35.6%
period
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Table10: Anthropometric, clinical and laboratory exams
Intervention graup Comparator group P Total
Mean or SD or % Mean or SD or % | value Mean SD or %
N N or N
Weight (kgs) 71.54 15.90 70.99 14.87 |0.786| 71.25 | 15.37
Height (cm) 161.95 9.39 162.51 9.30 0.398| 162.25 | 9.34
Body Mass Index (kgﬁh 27.20 5.45 26.82 5.11 0.33L | 27.00 5.28
Systolic blood pressure (mmHg 128.80 17.51 131.63 18.87 | 0.089| 130.23 | 18.26
Diastolic blood pressure 7469 | 12.00 | 7238 | 11.14 |0.037| 7352 | 11.62
(mmHg)
Pulse pressure (mmHg) 56.23 15.50 59.42 17.99 | 0.057| 57.87 16.89
Mean Arterial PressurénmHg) 92.72 11.00 92.12 11.22 | 0.557| 92.42 11.11
Heart rate (bpm) 75.59 13.38 74.07 12.08 | 0.049| 74.84 12.78
Oxygen saturation (%) 92.80 7.44 95.06 3.46 0.038| 93.86 6.02
Blood glucose (mg/dl) 127.66 60.53 119.46 4541 | 0.786| 124.28 | 54.85
HbAlc (%) 7.07 1.73 7.04 1.61 0.960| 7.05 1.67
Creatinine (mg/dl) 1.21 0.74 1.12 0.50 0.625| 1.17 0.64
eGFR (mg/di/1.73f)) 69.88 37.77 73.66 41.46 | 0.543| 71.67 | 39.53

4.3.3 Primary diseases and comorbidities

The most frequent primary andecondary diseasat enrolment wee congestive heart failure (CHF) and
diabetesfor both care groups (Table11). Less than 25% of the enroll€eR® had another disease as
primarydiseasdor enrolment, which reflect mainly the care recipients fr@&adalonand Valewia.

Tablell: Primary and secondary diseases

Intervention group Comparator group P- Total
N % N % value N %

Primary disease at enrolment

CHF 190 56.4% 249 63.5% | 0.050 | 439 60.2%
Stroke 25 7.4% 28 7.1% | 0.895 53 7.3%
QOPD 46 13.6% 59 15.1% | 0.569 105 14.4%
Diabetes 72 21.2% 65 16.6% | 0.108 137 18.7%
Fracture 9 2.7% 10 2.6% 0.934 19 2.6%
Secomlary disease at enrolment

CHF 52 15.3% 32 8.2% | 0.002 84 11.5%
Stroke 15 4.4% 11 2.8% | 0.239 26 3.6%
COPD 37 10.9% 37 9.4% | 0.509 74 10.1%
Diabetes 63 18.6% 99 25.3% | 0.030 162 22.2%
Fracture 13 3.8% 2 5% 0.002 15 2.1%

The Charlson Comorbidity Index (CCI) and the-Adjested CCl (AACCI) was udedassessthe
comorbidities of CRs in the BS project. No significatiffgrence in the CCI or the AACCI was observed
between the two care groups, indicating that the severity and complexity of the comorbidities were
similar in the two care group® question regarding presence of HIV infection was not included in the
assesment due to regional bioethical regulations, which st#bat it is not allowed to ask for the
presence of HIV infection. However, it was agreed that excluding this question was not expected to affect
the final assessment significantly, as it was assuthatlthe prevalence of HIV infection in the evaluation
cohort would be low.
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Table12: Assessment ofamorbidities

Intervention group| Comparator group  P- Total
N % N % value N %

Assessment of Comorbidity

Charlson Comorbity Index at enrolment 4.96 265 4.45 245 | 0.080| 436 | 255
(mean, SD)

AgeAdjustedCharlson Comorbidity Index 8.05 278 831 245 | 0055 819 | 261
at enrolment

Total number of comorbidities at 1.00 2.00 2.00
enrolment(median, IQR) 2.00 (4.00) 3.00 (4.00) 01271 2.00 (4.00)
Comorbidities

Myocardial infarction 54 16.0% 64 16.9% | 0.756| 118 |16.5%
Congestive heart failure 154 46.2% 186 49.3% | 0.411| 340 |47.9%
Peripheral vascular disease 6 1.9% 7 1.9% | 0.961| 13 1.9%
Cerebrovascular disease 101 30.5% 103 27.6% | 0.397 | 204 |29.0%
Dementia 28 8.4% 40 12.2% | 0.109| 68 |10.3%
Chronic pulmonary disease 15 4.8% 30 8.2% | 0.077| 45 6.7%
Rheumatic disease 37 11.0% 50 13.2% | 0.388| 87 |12.2%
Peptic ulcer disease 78 23.4% 80 21.1% | 0.458 | 158 |22.2%
Mild liver diseas 71 21.5% 89 24.0% | 0.436| 160 |22.8%
Diabetes without chronic complication 115 35.1% 147 38.7% | 0.319| 262 |37.0%
Diabetes with chronic complication 81 23.9% 72 18.9% | 0.102| 153 |21.3%
Hemiplegia or paraplegia 98 29.3% 109 28.8% | 0.882 | 207 |29.1%
Renal disase 5 1.6% 10 27% | 0.291| 15 2.2%
Any malignancy, including lymphoma and

leukaemia except malignant neoplasm of 40 12.5% 24 6.6% | 0.008| 64 9.4%
skin

Moderate or severe liver disease 14 4.3% 16 43% | 0.984| 30 4.3%
Metastatic solidumour 58 17.3% 70 182% | 0.761| 128 |17.8%

4.3.4 Results: Followup of care recipients

Overall,about 80% of CG&iin the BeyondSilogproject completed the followup period as plannedVore
CRswere lost to followup in thelCgroupthan in theUCgroup. However, the IC group were alfalowed
for a longer period than the UC group @€4.8:104.29R | &/€WIC 205.92+67.78 day#yhen assessing
only CR with a length of followup of 90 days or more (used for the logistic analysés) follow-up
period for the IC group increased to 265+85.89 days and to 219.35 days for the UC group

Concerningelinical characteristics based on measurements and laboratory exBaide(L3), there were

no significant differences in changes of values between the two groups,thétiexception of diastolic

blood pressure which seems to have dropped significantly more in the IC group compared to the UC
group, and the blood glucose level which also had dropped significantly more in the IC group compared to
the UC group, which mighhdicate a better monitoring of diabetes patients in the IC group. Results of
data on New York Heart Association (NYHA) Functional Classification of patients with chronic heart failure
at enrolment and at the end of followp, The National Institutes of Héfa Stroke Scale (NIHSS) of
patients with stroke at enrolment and at the end of follay, as well as Social support at the end of
follow-up, can be viewed iAppendixA.
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Table13: Mean length and reasons for end of followp
ICgroup UCgroup Total
P-value
Mean o] Mean o Mean o
(or N) SD (or % (or N) SD (or % (or N) SD (or %
Length of followup (days) 244.8 | 104.29 | 205.92 | 67.78 | 0.000 | 224.34 | 89.10
Length of followup (>=90days) 265.57 | 85.89 | 219.35| 51.19 | 0.000 | 241.03 | 73.34
Reasos for end of followup (N, %)
Care recipients completed folloup 405 78.0% 471 80.2% | 0.000| 876 79.2%
Deceased 31 6.0% 25 4.3% 56 5.1%
No longer need of BS services 40 7.7% 6 1.0% 46 4.2%
Other reason 12 2.3% 31 5.3% 43 3.9%
Missing 30 6.0% 53 9.2% 85 7.7%
Tablel4: Impact on anthropemetirc, clinical and lab exams
Unadjusted Adjusted

Measurement

Intervention Group

Comparator Group

BeyondSilos effect

BeyondSilos effect

Body weight (N=771> 722)

Enrolment 70.79 (16.43) 70.49 (14.38)

End 71.87 (16.84) 70.55 (14.54)

Change 1.08 €0.02, 2.18) 0.05 ¢0.31, 0.2) 0.54 (0, 2.26) -0.042 (0.485, 0.402)
p value 0.154 0.854 0.717 0.485

BMI (N=760> 716)

Enrolment 26.81 (5.52) 26.6 (4.91)

End 27.18 (5.69) 26.58 (4.88)

Change 0.37 €0.03,0.76) | -0.02 ¢0.12,0.09) | 0.17 €0.02,0.79) | 0.028 (0.153, 0.209)
p value 0.067 0.989 0.427 0.762

Systolic blood pressure (N=473 463)

Enrolment 127.72 (18.2) 132.85 (17.8)

End 127.69 (17.78) 130.51 (16.74)

Change -0.03 €2.7,2.65) | -2.33 ¢4.03,-0.64) | -1.29 {€0.86, 5.47) 2.579 (0.11, 5.268)
p value 0.880 0.027 0.852 0.120
Diastolic blood pressure (N=468 452)

Enrolment 76.62 (12.95) 74.69 (10.74)

End 75.91 (11.81) 74.48 (10.6)

Change -0.72(-2.29, 0.86) | -0.21 ¢1.19,0.76) | -0.44 ¢2.35,1.34) | -1.527 ¢3.059,-0.016)
p value 0.318 0.484 0.861 0.048

Pulse Pressure (N=458 441)

Enrolment 54.08 (15.56) 58.45 (18.22)

End 53.28 (16.32) 56.45 (16.94)

Change -0.8 £3.12, 1.52) -2 (-3.67,-0.34) -1.48 €1.65, 4.05) | -0.09 ¢2.497, 2.318)
p value 0.116 0.027 0.517 0.942

Mean arterial pressure (N=456 444)

Enrolment 93.37 (12.02) 94.09 (10.21)

End 93.18 (10.97) 93.21 (9.89)

Change -0.19 €1.63,1.26) | -0.88 ¢1.88,0.11) | -0.58 (-1.05, 2.44) 0.677 (0.9, 2.255)
p value 0.880 0.134 0.632 0.399
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Measurement

Intervention Group

Comparator Group

Unadjusted
BeyondSilos effeci

Adjusted
BeyondSilos effect

Heart rate (N=420> 405)

Enrolment 74.95 (12.3) 72.7 (11.82)

End 74.34 (12.61) 72.95 (11.95)

Change -0.61 (2.73, 1.5) 0.25 ¢0.87,1.37) | -0.15¢3.16,1.43) | -0.69 (2.544, 1163)
p value 0.513 0.785 0.874 0.465
Oxygen saturation (N=235 229)

Enrolment 90.56 (8.43) 93.14 (3.2)

End 90.46 (7.5) 93.02 (3.21)

Change -0.1¢1.43,1.23) | -0.12¢0.53,0.28) | -0.11¢1.37,1.41) | -0.052 ¢0.833, 0.729)
p value 0.860 0.080 0.733 0.895

Blood glucose (N=10% 103)

Enrolment 14439 (73.77) | 123.48 (55.52)

End 127.25 (54.95) | 127.42 (60.22)

Change 117.15 (37.9, 3.6) | 3.94 (4.03,11.91)| -7.86 (43.2, 1.03) '19'5215_0(221)'957"
o value 0.066 0515 0.080 0.014
HbA1c (N=50> 44)

Enrolment 6.73 (1.15) 6.93 (1.37)

End 7(1.37) 6.94 (1.36)

Change 027 (0.1, 0.64) | 0.01¢0.050.07) | 0.12¢0.34,0.68) | 0.119 (0062, 0.175
p value 0.075 0.998 0.046 0.000
Creatinine (N=116> 107)

Enrolment 1.29 (0.92) 1.08 (0.52)

End 1.34 (0.97) 1.12 (0.53)

Change 0.05 ¢0.16,0.27) | 0.05(:0.01,0.1) | 0.05¢0.17,0.19) | 0.034 (0.005, 0072)
o value 0.071 0.394 0.103 0.085

eGFR (N=116 103)

Enrolment 72.69 (52.02) 78.82 (44.61)

End 66.85 (43.35) 75.91 62.78)

Change 5.84 (16.54 4.86) | -2.91 (1236, 6.5} '4'0102%)'38' -1.68 (3.745, 0.385)
o value 0.131 0.414 0.123 0.110

_pe—

Quantitative data presented as mean (SD), unless otherwise indicated. The adjusted effect is calculating
adjusting forage, gender, region, length of folleup and Charlson Comorbidity Index.
* Statistically significantpalue (p<0.05) ** Statistically significanvplue (p<0.01)

4.3.5 Result: Impact on hospital admissions

In Table 15, the data conerning hospital admissionsincludingtotal planned and unplanned hospital
admissionsare presented without any adjustmentShe adjusted results are presentedTiablel6.

Overall, 40% of GHn the interventiongroup and 46% in the comparator group were hospitalised during
the follow-op period. The unadjustk analyses showed that althoughe first admission to hospital
occurred earlier fothe ICgroup (IC80.44 days vs UC 87.11 days, p = 0.ah8); annual @mission rate
(IC 1.29 vs 2.08, p= 0.004) and annual length of hospital stay (IC 4.03 vs Wk s@)nificantly lower
than for the UQgroup. Furthermore, the IC group ha significantly lower readmission rate to hospital
within 30 days (10.47 vs UQ.73, p = 0.000and hadfewer unplanned hospital admissions @0.3%vs

UC 54.2%, p = 0.00@ven thoughthey had a longer followap period

Care recipients from both care groups wenere often admitted toboth Geriatric andnternal Medicine
Departrrents (more than 60%han to the Cardiology Department (around 14%). However, a significantly
higher percentage of the IC group admissions werthe Accident & Emergency department (IC 12.7% vs
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UC 2.3%, p<0.001). Care recipients were most often disathangideir home (around 90%and only few
in-hospital deaths wereeported in both groups (1%).

Tablel5: Hospital admissions per care group

Integrated caregroup | Usual carggroup Total
Mean SD or % Mean or SD 0% P-valuel Mean or SD or 9
or N N N
Unadjusted data
Number of hospitalisations 386 515 901
Total numbers of days in hospital 1148 1129 2277
Mean length of hospital stay per 3.25 6.14 | 257 | 342 |0675| 287 | 483
admission
Mean Length of hospital stayep 5.89 981 | 465 | 6.11 |0459| 520 | 7.98
patient (in days)
Days till first admission 80.44 74.64 | 87.11 | 62.42 | 0.018| 84.14 | 68.14
Mean number of admissions per 0.88 122 | 1.06 | 1.48 |0.106| 0.98 | 1.37
patient (all patients)
Mean number of admissions per 1.98 1.09 | 212 | 1.46 |0689| 206 | 1.31
patient (among hospitalized)
Patients with readmissions 136 27.9% | 146 27.4% | 0.865| 282 27.6%
Number of re.ad'm|SS|ons within 30 64 253 317
days (readmission)
Mean number of readmissions withiy —, ;7 105 | 173 | 1.44 |0000| 112 | 1.42
30 days per patient
Number of hospitalisationdy type
Planned 230 59.7% | 236 45.8% | 0.000| 466 | 51.8%
Unplanned 155 40.3% | 279 54.2% 434 | 48.2%
Hospital department where the patient was admitted (N, %)
Geriatric and internal medicine 232 60.1% | 360 69.9% | 0.002| 592 65.7%
Cardiology 54 14.0% 76 14.8% | 0.746 130 14.4%
Accident and emergency (A&E) 49 12.7% 14 2.7% | 0.000 63 7.0%
Critical care and intensive care 5 1.3% 1 0.2% na 6 0.7%
Surgical department 9 2.3% 10 1.9% | 0.687 19 2.1%
Home hospitalizéon 8 2.1% 0 0.0% na 8 0.9%
Orthopedics 6 1.6% 3 0.6% na 9 1.0%
Neurosurgery 17 4.4% 29 5.6% | 0.408 46 5.1%
Other 6 1.6% 22 4.3% | 0.021 28 3.1%
Dischargedestination (N, %)
Home 340 88.1% 464 90.1% | 0.335| 804 89.2%
Nursing home 4 1.0% 1 0.2% na 5 0.6%
Death 4 1.0% 5 1.0% | 0.992 9 1.0%
Other 37 9.6% 44 8.5% | 0.589 81 9.0%
Missinganswer 1 0.3% 1 0.2% na 2 0.2%
Annual rates for admissions
Length of followup 265.57 85.89 | 219.35| 51.19 | 0.000 | 241.03| 73.34
All admissions
Annual adnissions rate 1.29 1.86 2.08 2.86 | 0.004| 1.72 2.48
Annual length of hospital stay 4.03 11.67 4.10 8.02 | 0.012| 4.07 9.85
Only Unplanned Admissions
Annual number of unplanned 0.61 150 | 1.08 | 1.92 087 | 175
admissions 0.000
Annual Length of hospitatay for 2.32 879 | 240 | 652 237 | 7.64
unplanned admissions 0.000
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Table 16 shows the associations betweetype of care group (IC vs UC) andmber of hospital
admissions, total number of days in hospital, number of unplannexpital admissionsandtotal number

of daysof unplanned hospital admission®nly CRwith a length of followup longer than 90 dasy/were
included in the analysisyhich isabout 90% the populationResults regarding admissions to hospitals
have not beercollected for Campanjaince all CRwere receiving high level of intensive care as part of a
home hospitalisation service. In Softaere were numbes of events to be included in the regression
analysesand in Kinzigtalinformation regarding hospitaidmissions has only been collected for the UC
group due to problems in the data collection from the subcontracted the care provider. Therefore
Campania, Sofia and the IC group of Kinzagihot included in the project level analyses.

Theunadjustedanalses showhat even though the total number of admissions to hospital was lower for
the IC group than for the UC groupy 15%(IRR of the number of hospital admission for the comparator
group is 1.15 times the IRBr the IC), the total number of days lospital was higher for the IC group
compared tothe UC group b$% (IRR of theotal number of days in hospitér the comparator group is

0.97 times the IRRor the 1Q. However, both results were not statistically significant. After adjusting for
gende, age, Charlson Comorbidity Index (CCI) at enrolment, length of fafjo{w=90days included),
primary disease and region, the associations were further weakeaerd remainel not statistically
significant;thus no significant difference in the number lbspital admissions and number of days in
hospital were found between the care groupblegative binomial regression analysis of hospital
admissions and days in hospital confirmed these findings. The analyses showed no difference between
care groupsbut that other confounders were more important at predicting hospitalisations and length of
hospital stay, such as the presm of congestive heart failure oegion and for hospital lengthalso a
shorter length of followup. Concerning the impact of sigpedfic characteristics, it seems that care
recipients fromBadalona Amadora and Valencia were more likely to have a hospital admission and a
longer hospital staghan their comparatorsoutside their regionand that CRfrom Kinzigtal were less
likely to sty for a longer period inhe hospital than the comparatomutside their region when taking

the above mentioned confounders into consideratidhe negative binomial regression analyses can be
viewed in full inAppendixB.1 & B.2

A significantly lower mmber of unplanned hospital admissions were observed for the IC dugupB%
(IRR=1.53, 95%Cl1.191.95). However, after adjustment for a number of possible confounders, this
difference was no longer fountb be statistically significantNegative binomikaregression analysis of
number of unplanned hospital admissions confirmed sheesults and showed that presence of
congestive heart failure, region of origiand a shorter length of followp were more important when
describing the difference in unplaed hospitalisations.Concerning the impact of sHgpecific
characteristics, it seeed that care recipients fronBadalona Amadora and Valencia were more likely to
have an unplanned hospital admission than their comparatotgside their regionThe negate binomial
regression analyses can be viewed in ful\ipendix B3.

Finally the analysis showed that the total number of days of unplanned hospital admissions was non
significantly lower in the IC group than in the UC group. This trend was furthéeewea after adjusting

for confounders (no statistically significant difference). Negative binomial regression analysis of total
number of days of unplanned hospital admissions confirmed the resuitsshowed that being a woman,

the presence of congestiveeart failure, regionand a shorter length of followp were more important
when describing the difference in nhumber of days of unplanned hospital admisstameerning the
impact of sitespecific characteristics, it seems tHaRfrom Amadora and Vafeia were more likely to

have a longer unplanned hospital stay than their comparatarside their regionand that CR from
Kinzigtal and Northern Ireland were less likely to stay for a longer period during an unplanned hospital
stay than the comparatorsutside their regionThe negative binomial regression analyses can be viewed
in full inAppendix Bi.
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Tablel6: Adjusted and unadjusted impact on hospital admissions per care group

Unadjusted Confounder adjusted**
Effect sizg95% CI) Effect sizg95% CI)
1) Total number of admissions to hospital
Control IRR=1.15, IRR'=1.02,
(95%CI: .94..40), (95%CI: .72..34),
p =159 p =894’
Intervention reference reference
2) Total number of days in hospital
Control IRR=.97, IRR=.90,
(95%CI: .83..15), (95%Cl: .72.11),
p =741 p =315
Intervention reference reference
3) Total number of unplanned admissions
Control IRR=1.53, IRR=1.10,
(95%Cl: 1.14.95), (95%CI: .841.49),
p<.001% p =.543
Intervention reference reference
4) Total number of days ohplannedadmissions in hospital
Control IRR=1.07, IRR=1.04,
(95%Cl: .89..28), (95%Cl: .74..37),
p =.465 p =.776°
Intervention reference reference

(ISI0S_ m—

b Negative binomial regressi; * Statistically significant result

** Adjusted for care group, gender, age, Charlson Comorbidity Index (CCIl) at the enrolment, Length ef Follow
up (>=90days included), primary disease and region

1 IRR=incident rate ratio= Exp(B)

4.3.6 Result: Impact on contets with health and social care professionals

In total, more than 37,800 contastwith health and social care professionals were recordegl507 for

the IC group and 24,322 for the usual care gr¢lablel?). In one site, Amadar, the total number of
contacts registered were starge (81,593 contacts) that the statistical team asked for additional
validation and clarification dhese data. The site describ#uhat part of the design of the service was that

CR might havesixvisits per day from staff, even to deliver drug treatment. However, in the end it was
decided to exclude Amadora from the analyses due to severe outliers and some inconsistency in data
collection.

The overall annual contact rate (IC 63.25 vs UC 95.43, p<@O8Ghe annual physical contact rate (IC

9.48 vs UC 11.94, p=0.015) was fotmdbe significantly lower fothe ICgroupthan for UCgroup. Of the
registered contacts, 14% were unplanned contacts with a care professidmalCiroupseemed to have

a hidher annual rate of unplanned contacts than g@up, however, this difference was not found
statistically significant (IC 2.57 vs UC 1.93, p=0.055). When examining the contacts divided by care
profession it showed that recipients frorboth groups most oftn had contact with nurses (72.4%), but

that the contact rate with nurses was significantly higher for the UC group than for the IC ghmufC T
groupsmore often had contact with GPsocial workersspecialists, rehabilitation therapists, and other
heathcare providersompared tothe UCgroup Thefact that the new integrated service wasdten led by

either GPs(e.g. Northern Ireland) or social care institutions (e.g. Kinzigtal, Amadora and Sofia) might
explain he hgher number of contacts with GRandsocial workers among the IC grou@ntacts were

more often conducted by telephone (IC 49.4% vs UC 20.2%, p<0.000) or by home visits (IC 30.7% vs UC
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25.9%, p<0.000) fahe ICgroup, and less often by physical meetings outside of the home residence, such
2NJ NBKIFIOoAfAGEFGA2y agr@By i NB
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Tablel7: Impact on contacts with health and social care professionals per care group

Intervention group | Comparator group P- Total
N % N % value N %

Total number of contacts (sum) 13507 | 35,7% | 24322 | 64,3% 37829

GPs 1595 11.8% 1840 7.6% | 0.000 3435 9.1%

Specialists 914 6.8% 910 3.7% | 0.000 1824 4.8%

Nurses 8560 63.4% | 18822 | 77.4% | 0.000 27382 | 72.4%

Rehabilitation therapist 155 1.1% 372 1.5% | 0.002 527 1.4%

Other health care provider 832 6.2% 914 3.8% | 0.000 1746 4.6%

Social workers 1451 10.7% 1459 6.0% | 0.000 2910 7.7%

Volunteers 0 0.0% 5 0.0% na 5 0.0%
Number of contacts per type

Planned 2389 85.6% 1359 876% | 0.071 3748 86.3%

Unplanned 402 14.4% 193 12.4% 595 13.7%
Contacttype (N, %)

Physical meeting out of home 239 6.7% 563 21.2% | 0.000 802 12.9%

Home visit 1089 30.7% 687 25.9% | 0.000 1776 28.7%

Telephone 1751 49.4% 535 20.2% | 0.000 2286 36.9%

Writing (email, SMS etc.) 463 13.0% 857 32.3% | 0.000 1320 21.3%

Other 6 0.2% 8 0.3% | 0.276 14 0.2%
Annual rates for contacts

Length of followup 265.57 | 85.89 | 219.35 | 51.19 | 0.000 | 241.03 | 73.34

Annual contacts rate 63.25 81.45 95.43 206.83 | 0.000 | 80.714 | 162.70

Annual unplanned contacts rat¢ 2.57 5.07 1.93 4.25 0.055 2.303 4.75

Annual physical contacts rate 9.48 18.83 11.94 17.42 | 0.015 | 10.498 | 18.28

* The pilot site of Amadora has been excluded from the analyses due to severe outliers angsteoopsn
data collection. For local analyses of Amadora please see annex.

Multiple linear regression analysef the association between type of intervention and annual contact
rates were performedDue to technical problems related with data collectiand uploading Amadora

had to be excluded from the analyses of annual contatle initial bivariate analysissuggested that
receiving integrated care was associated with fewer annual contacts with healthsacidl care
professionals. More specifitly, the analysisshowed that there were significantfgwer annual contacts,

by on average 32.17 contacts, in the IC group compared with the UC group. However, when adjusting for
the confounders (gender, age, Charlson Comorbidity Index (CCI) at enrolleegh of follow-up
(>=90days included), primary disease and regidh)s association was reverdeand the analysis
suggested that receiving integesl care was associated with on average 16.15 more contacts per year
compared to receiving usual carEhe anajsis showed thathe confoundersregion, length of follow up

(LFU), Charlson Comorbidity Index (CCI) at enrolment, primary congestive heart failure had a statistically
significant effect on the annual contact rate.

When examining the annual contacts raa¢ a site levellarge significant diversity in the resultwas
found. In Northern Ireland, Sofia and Kinzig@Rdgrom IC group hadignificantfewer contacs comparel

to UC groupwhereas in Campania and Valen@&sfrom IC group had a significantore contacts
compared to UC grou®nly Badalona did not observe a significant difference in annual contacts between
the two care groupsThelower number of contactén the IC group irKinzigtal could have been caudkse
due tounder reporting of contacts byhe social care@rganisationresponsible for the data collection in

the IC groupsince they were d@ifferent organisationthan for the UC groupand some variation in data
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quality was observedn Valenciaan underreporting of contacts for theCgroup was reported due to
technical problems relatetb data uploading.

Table18: Multiple linear regression analysis for the impact on contacts with health and social care
professionals

Unadjusted Confounder adjustet*
Annual contacts rate Effect sizg95% CI) Effect sizg95% CI)
Intervention b*=32.17, b?=16.15
(95%CI:57.626.72), (95%Cl: 9.8322.48),
p<0.05% p<.001%
Control reference reference

a Multiple linear regression; * Statistically significant result

** Adjusted for care group, gender, age, Charlson Comorbidity Index (CCI) at enrdéngtit, of followup
(>=90days included), primary disease and region

b = Unstandardied Coefficient B (If the regression beta coefficient is positive, the interpretagidhat for
every tunit increase in the predictor variable, the dependent variablk wcrease by the unstandardid
beta coefficient value.)

2

4.3.7 Results: Safety

4.3.7.1 Care related safety:

The main clinical indicator for safety was mortality. No significarferdifice in the mortality rate

between the care groupwasobserved. For théCgroup, the mortality rate was 6.0%and 4.2% for the
UCgroup (Tablel9). The mean age of the deceased care recipients was more8Bwears old (183.4vs

UC84.4years old).

Tablel19: Mortality

Variable/measurement All Integrated care Usual care Difference (p)
N N N

Mortality

Deaths, N (%) 56 31 (6.0%) 25 (4.2%) 0.194

4.3.7.2 Technical related safety

The sites were asked to pert on issues related to the technical reliability of the service that could cause
harm to any of the uses. However, no technical safety implicationgre reported, only technical
problems which were resolved. BeyondSBesvicesseemsafe from a techmial point of view

The following technical issues were highlighted by the sites:

1 Campania Some technical issues related to battery life resulted in problems, as the caregiver and
the care recipient were unable to operate the monitoring until the nexit fiem the nurse. This
issue was overcome by procuring an extra set of batteries to be given to the caregiver or the care
recipient to replace the exhausted ones.

1 Badalona There were just five users in the intervention group that had problems with the
connection of the tablet / PCs. This happened because the living rooms (the place where we usually
installed the platforms) were in the inner part of the buildingsnd the 4G connection did not
reach properly. Wevere ableto movethe tablet / PCs to the lirooms that were in the outside
part, and everything was fine. There were no adverse events to highlight within the intemventio
time for the Badalona site.
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9 Sofia Connection problemsneant that the telenonitoring devices did not transmit data to the
database in 25 casesixedHine internet was provided besides the 3G mobile interriet30 cases
the batteries of the devicesan outquickly, sochargerswvere provided.

i Valencia Most issues regarding technology were minor problems. We documented 54 issues
regarding connections, system log in and log out, loading data and communications which had easy
solutions such as restarting system or devices, or chaing minor parameters. Case management
nurses reported some problems load some patients' dataf SBprovided an updated version. We
detected six minor failures regarding peripheral devices due to some failures in Bluetooth
connection; care recipients could enter data manually andtest system to solve problems. At
the beginning, we used PC tablets rfroprevious studies. Once they were switched on and
delivered to the first participants, we detected major failures, and we were forced to substitute
these tablets with new ones.

91 Northern Ireland Because of the nature of the service being evaluated (isecavailability of
information to professional care givers via the SCS) there were no technical safety implications.

1 Kinzigtal New BS service only cadgsechnical problembut no risk of safety issues becaubey
did not affect the care treatment itsél

4.4 Discussion of results

The effect on safety, clinical and care effectiveness when introducing ICT supported integrated care for
care recipients with multiple emorbidities and social needs was examined by comparing the difference

in number of admissionghe difference in numbers and types of contacts with health and social care
providers and the differences in mortality rates.

Overall, 1,104 care recipients @Rvere enrolled in the BeyondSilos project; 51& (©Rhe intervention
group received intgrated care (IC), and 586 in the comparator group usual care Ali®)st 80% of the
population completed the full follovup period.The most common reason for drop outs were: No need
for further BS service, deceased, or lost to folopy The IC group anthe UCgroup had very similar
baseline characteristics. Howeverthen comparing the baseline characteristics between sitesme
variations were observed in gender distribution, age, social support and primary diseases.

The resultsof the unadjusted analgs showed thd, although the first admission to hospital occurred
earlier for IC recipients, their annual admission rate and annual length of hospital stay was significantly
lower than for the UC recipient3he IC groumlsohad a significantly lower readission rate to hospital
within 30 dayseven though they had a longer follewp period. The regression analyses showed that a
significantly lower number of unplanned hospital admissions were observed for the IC group. However,
after adjustments for a nulver of possible confounders, this difference was no longer found to be
statistically significant. No differences in total number of admissions to hospital, total number of days in
hospital or total number of days of unplanned admissions in hospital wdrseosed, which was also
confirmed by the confounder adjusted regressions analyses.

More than 37,800 contacts with health and social care professionals were recorded between the two care
groups. The overall annual contact rate was found to be significkovilgr for the IC group than for UC
group. However, after adjusting for confounders, this association was reveesd the analysis
suggested that receiving integrated care was associated with an annual higher contact rate for the IC
group than for the UCgroup. This surprising reversed relationship, which was contrary to prior
hypothesis, seemedo be explained by differences in the effect of region, length of follow up (LFU),
Charlson Comorbidity Index (CCI) at enrolment, and congestive heart failprenasy disease, which all

had a statistically significant effect on the annual contact rate. The annual physical contact rate was found
to be significantly lower for the IC group than for UC group, which corresponded with findings that
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contacts in the I@roup were more often conducted by telephone or by home visits, and less often by
physical meetings outside of the home compared to the UC group.

Overall, 56 death (5% of the population) were registered in the BeyondSilos project,wasohly to be
expected given the high age arichil condition of the CR No significant difference in the mortality rate
between the care groups was observa@dhere wereno technical safety implications of the service.

The overall interpretation of the statistical analgseithin the BeyondSilos project may initially suggest
that incorporatirg the BeyondSilos service hast improved the previous situation in terms of
effectiveness. However, these findings have to be interpreted cautiously. In order to have the overall
picture of the situation within the projectone must keep in mind the large differences in the starting
point in terms of integrated care services delivery, differences in number and complexity of components
being implementedand cultural differences in bdt the care provided and the use of health and social
care between the sites. The BeyondSilos project focuse@Rsvho, because of their advanced age and
frail state, were in an elevated need of carend therefore already consuming a high level of resear
before the start of the project. Giventheir advanced conditions at enrolmenit might be that any
beneficial effect that ICT supported integrated care could have on health and social care utilisations was
maskedby the deterioration associated withgopulation of frail older people. In other settings where ICT
supported integrated care might be used for the delivery of preventive care, the result might be of larger
impact, depending on the costs of the serviG®ame sites reportethat the telemonitoring solutionwas
added to the integrated care service in order to have a better understanding of any possible exacerbation
over time (between planned contactsJhereforefor them, the key performance indicator regarding
technical safety was the main caro, since it was showrthat the safety of CRshad not been
compromisedthe failure to show a reduction in admissions and contagsnot of great concerpsince

it was expected. It was not possible to include meaments regarding the extanof the new care
provided in order to take into account the differences between sites regarding what exactly happened
during the new care processes, as compared with usual care, not only in tetras ofICT, but mainly in
interactions/ integration of professionalat anindividual level. In some sites the difference between IC
and UC was not so large, which might explain why no different outcames seen Furthermore, one
hasto take into account the acknowledged limitations, e.g. variation in data collectidhadeand data
quality, different numbes of care recipients, with different characteristics, who have received different
services, for different length of followp. For a more detailed discussion on methodological consideration
and possible biases, pleasee section 2.5. Lastly, it is important to point out the lack of established key
performance indicators for integrated care projects, which is an area that more resources should be
focusedon, in order to develop and show the true benefit of ICT supmbitéegrated care.

SmartCare & BeyondSilos

The EU project SmartCa(@&martCare 2016)which ended in August 2016, also examined whether
implementing ICT supported integrated health and social care wagldcethe number of admissions to
hospital and thenumber of contact to health or social care. Irattproject, they found thatCRdrom the

IC group were less likely to be hospitalised, less likely to have unplanned hospitalibatitrad more
contacts with health and social care professionals. Noftgni differencein days in hospital or number

of admissions per care recipients were found. Similar finding regarding an increased number of contacts
with health and social care professionals in the IC group were also found in the BeyondSilos prtject. |
SmartCare project, it was argued that in the first months of a new service, more contacts are necessary in
order to better understand the pathway and how it workéery often some technical issuesuld also

arise, which need some contacts in orderlie solved. This issweasalso discussed in the BeyondSilos
project, especially after the sites were asked to providefieg of the use of the shared care platforms

and some differences were observdd SmartCardlifficulties in replacing the physitmeetingbetween
CRsand the health or social car@roviderswere reported. In BeyondSilpthe annual physical contact

rate was found to be significantly lower for the IC group than for UC group, which corresponded with
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findings that contacts in the Igfoup were more often conducted by telephone or by home visits, and less
often by physical meetings outside of the home compared to the UC giichip.might indicatéhat the
BeyondSilos service was successful in changing the type of contacts away fioalpmgetings, which
potentially could have an economic benefit.

The BeyondSilos project could not confirm the findings of fewer hospital admissions and unplanned
hospitalisation in the SmartCare project, which might be due to differences in the two gimmgl
examined. In SmartCare few inclusion criteria were applied, whereas BeyondSilos tried to secure a more
homogeneous population by making restrictions regarding age, health condition and presence of social
needs. Undereporting of contacts due to sigficant difficulties in data collection and technical problems

with data upload seems to be a generic problem for both projects, waisbcould have affected the
results. The same statistical teamperformed the statisticahnalysesfor both projects. Thy statedthat

the BeyondSilos data were more homogeneous than the data in SmartCare, e.g. in relation to age, gender
and primary diseases and -ooorbidities which indicated that the results of BeyondSilos have the
potential to be more obust. However, de to the commaalities in project objectives and outcome
measures, it would be interesting to combine data from the two projects in order to perform stratified
analyses on a larger and more robust population.

4.5 Summary

1 The primary research hypothesis of tigoject was that BeyondSilos would improve care
NBOALIKSY(GaQ LISNE LIS O ibkiSfanztionyl lcapabilitg andSset®fachion, ywhile ¢ St
at the same reducing their need ftwospitaladmission and contacts with health and social care
providers.

9 Overall, 1,104 care recipients (CR) were enrolled in the BeyondSilos project; 518 CR in the
intervention group received integrated care (IC), and 586 in the comparator group usual care (UC).

1 Almost 80% of the population completed the full follap period

1 More CRwere lost to followup in the IC group than in the UC group. However, the IC group were
also followed for a longer period than the UC group.

I The IC group and UC group had very similar baseline characteristics. However when comparing the
baselinecharacteristics between sites, some variations were observed in gender distribution, age,
social supportand primary diseases.

1 More than half of CRs were female, and more than 80% were more than 75 years old.

1 Around 60% of th&€Rshad received some kindf social support (most often logistic support such
as meals, cleaning) at the beginning of the BeyondSilos project

9 Although the first admission to hospital occurred earlier for the IC grompdjusted analyses
suggested thatheir annual admission ratand annual length of hospital stay were significantly
lower than for the UC group.

1 The IC group had a lower readmission rate to hospital within 30 days even thouglhabey
longer followup period.

1 The regression analyses showed that a significantly lomember of unplanned hospital
admissions were observed for the IC group. However, after adjustments for a number of possible
confounders, this difference was no longer foulndoe statistically significant.

91 No differences in total number of admissionshospital, total number of days in hospital total
number of days of unplanned admissions in hospital were observed, which was also confirmed by
the confounder adjusted regressions analyses.
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91 An increased annual number of contacts with health and soeia professionalsvas reported.
However, these findings have to be interpreted cautiously, because of a number of limitations, e.g.
different number of CRs significantly different care groups, different length of folloy, small
sample sizes, etdhe irdividual site level analyses showed a significant reduction in the annual
contact rate for three of the sites.

1 Fewerannual physical contacts were registered in the IC group than in the UC group, which
corresponded with findings that contacts in the 1@@w were more often conducted by telephone
or by home visits, and less often by physical meetings outside of the home compared to the UC

group.

1 Inat least some sitesexpected outcomes were achievesljchasfewer contacts with the health
and social carprofessionalsn intervention group compared Wi control group (usual care).

1 BeyondSilos services were safe from a @ihand technical point of vievthere was no statistical
significant difference in mortality.

9 Due to the diversityseen in the projegtsite level evaluations areonsidered extremely important;
the full reports are attacheds annexes in this documerihese are considerethe basic elements
of the project level evaluation.

1 A number of challenges have been clearly acknowledged durmgriject and considered as the
starting point for this evaluation. Most of these challenges are due to the fact that the project has
been conducted in real life conditions, and had to deal with the major differences that exist in the
way care is organiseid different regions, and with very different starting situations between one
region and anotherThese hallengesncludes

Recruiting participantsSeveral sites reported difficulties in recruiting care recipieggpecially
for the IC group. Reasonsrfthis were, among others, scepticisrhy both CR and family
memberstowards having or using tele health solutions in their homes. Some sites also reported
that the inclusion criteria had a limiting effect in reachiegruitmentnumbers.

Allocation of cee recipientsto care groupPrior to enrollingCRsn the BeyondSilos projecll
sites had planned how to allocateRsto either the integrated care group or the usual care
group. However, most pilot sites experienced that due to difficulties in theur@eent process

a strict randomisation or matgéhg process was not possible.

We have to acknowledge that owvishto collect as much and diverse data as possible with
repeated measurements (start, mid, end) might have had a negative effect on the sespie

of the study population. Theold age and frail condition might have contributed to a reluctance
to answer some questions, therefore introducing missing answers.

9 Due to the above mentioned challenges it is recommended that in future projexse emphasis
should be put into supporting and guidirgites in the recruitment phaseneasurements, data
collection, upload ta entral web databaseand data analyses.

9 Itis important to define the sample size of people to be enrolled in the new servigagsportion
to real work capacity of the servicéprofessionals. This also to plan adequately ICT provision

1 The lack of established key performance indicators for integrated care projects is an area that more
resources should be foced on, in order todevelop and show the true benefit of ICT supported
integrated care.
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5 Domain 4Care recipienperspectives

5.1 Introduction:

Domain 4 of the MAST evaluation consisted of a combination of the results of the quantitative aspects of
care recipient (CRpcial nedsderived from the Barthel Indé%*® and the Instrumental Activities of Daily
Living (IADL? scale and their emotional state assessed by the Geriatric Depression Scale AGRR8)s

of the CRs'satisfaction with the new integrated care serviegere assessed by examining selected
guestions from the questionnaire on useexperiences of integrated care (PIRU) and from the eCare
Client Impact Survey (eCCl&pngside any additional input from the local process evaluations where a
number of CRswvere inteniewed.

5.2 Social need

Social needsare assessed by measuringinictional capabilities which refers to the possibility of
performing independent living tasks. The concept of functional disability distinguishes basic daily activities
that are necessary to fiction personally and in the communjtfrom other major social roles, such as
work disability or social interactions. Functional disabilities are divided into activities of daily living (ADLS),
which include basic activitiesf everyday life, such as eaj, bathing, dressing, toileting, and moving
around andinstrumental activities of daily living&ADL3, which include basic activities nesasy to reside

in the community such as handling personal finances, meal preparation, shopping, travelling, doing
housework, using the telephone, and taking medicationgeneral, IADL disabilities represent less severe
dysfunction than ADLs.

When people are unable to perform these activities, they need help in order to cope, either from other
human beings, or usinmechanical devices, or both. Although persons of all ages may have problems
performing ADL&nd IADLsprevalence rates are much higher for the elderly than for the-eloierly.
Within the elderly populationthe prevalence rates rise steeply with advargiage, and are especially
high for persons aged 85 and over. Measurement of ADOSIADLSs areritical, because they have been
found to be significant prediots of mortality, use of healttare services (hospital or physician services,
GPs visits, home og etc.), ad admission to a nursing home.

Acting on the belikthat ICT supported integrated care service could ag3isin coping with their daily

life activities we hypothesisd that the new ICT supported integrated care service would have a biahefic
effect on theresponse tosocial needf the care recipientswith a probable positive impact on the
"natural history" of their medical conditions. In these elderly people suffering from chronic diseases and
co morbidities, joint integrated actions shld lead to more comprehensive treatment of health issises

that the expected deterioration could be slowed down by the new service.

5.2.1 Barthel Index

The Barthel index is used to measure performance in activities of daily living (ADL). It was introduced in
1965, and yielded a score ofZD. Although this original version is still widely used, it was modified by
Granger et al. in 1979, when it came to includgl@ points for every variable, and further refinements

*" Mahoney FI,Bat St 5@ aCdzyOlAzyl t SGlfdzd GAz2yY GKS . FNIKSE
1965;14:5661

8 Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of iliness in the aged. The Index of ADL: A

standardized measure of biological and psychosdoiaition. JAMA 1963 Sep 21;185:9949

Lawton, M.P., & Brody, E.M. (1969). Assessment of older peoplen&igifaining and instrumental

activities of daily living. The Gerontologist, 9(3), -1188.
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were introduced in 1989. The modified Bartledex was designed as the original scale was insensitive to
change and ha arbitrary scores. The senséi version sharply discriminates between good and better
and poor and poorer performances. Its effectiveness is not just wipatient rehabilitaton but home

care, nursing care, skilled nursing, and community. The Barthel index has been shown to have portability
and has been used in 16 major diagnostic conditions. The Barthel index has demonstrated higiteénter
reliability (0.95) and tegretes reliability (0.89) as well as high correlations (04B18) with other
measures of physical disabilffy

5.2.1.1 Assessment methodology

The Barthel index uses ten variables describing ADL and mobility used to measure performance in
activities of daily living L) $ee Appendix E)1Each performance item is rated on a scale with a given
number of points assigned to each level or ranking. A higher number is associated with a greater
likelihood of being able to live at home with a degree of independence follogisaparge from hospital.

The amount of time and physical assistance required to perform each item aretaskdermine the

assigned value of each item. External factors within the environment affect the score of each item. If
adaptations outside the stddl NR K2YS Sy @ANBYYSyd FNB YSi{i RdzZNAy3
will be lower if these conditions are not available. If adaptations to the environment are made, they
should be described in detail and attached to the Barthel index.

5.2.2 Instrumental Adivities of Daily Living Scale

The Lawton Instrumental Activities of Daily Living (IAd&)eis an appropriate instrument to assess
independentliving skills* (see Appendix E)2This assessment instrument is widely used both in research
and clinical pratice. These skills are considered more complex than the basic activities of daily living as
measured by theBarthel Index Few studies have been performed to test the Lawton IADL scale
psychometric properties. The Lawton IADL Scale was originally testedreently with the Physical Self
Maintenance Scale (PSMS). Reliability was established with twelve subjects interviewed by one
interviewer with the second rater present but not participating in the interview process. -rater
reliability was establisktd at 0.85. The validity of the Lawton IADL was tested by determining the
correlation of the Lawton IADL with four scales that measured domains of functional status, the Physical
Classification @@oint rating of physical health), Mental Status QuestionadlGpoint test of orientation

and memory), Behaviourand Adjustment rating scales -@point measure of intellectual, person,
behaviouraland social adjustment), and the PSMSitégn ADLs). A total of 180 research mdts
participated in the studyhowever, few received all five evaluations. All correlations were significant at
the 0.01 or 0.05 level.

5.2.2.1 Assessment methodology

The Instrumental Activities of Daily Living Scagasureseight domains of functios (see Appendix E)2

Each performance item rated on a scale with a given number of points assigned to each level or ranking.
Persons are scored according to their highest level of functioning in that category. A summary score
ranges from O (low function, dependent) to 8 (high function, indepengdent

%0 References:

[1] Mahoney FI, Barthel DW. Functioalaluation: The Barthel Index. ManythState Med J 1965; 14: @&
[2] Report of joint workshops of the Research Unit of the Royal College of Physicians and the British
Geriatrics Society. Standardised assessment scales for elderly people. LongdrCdRege of Physicians
1992

[3] Collin C, Wade D. The Barthel Index: a reliability statRisabil Stud 1988; 10: 63

Lawton, M.P., & Brody, E.M. (1969). Assessment of older peoplen&igifaining and instrumental
activities of daily living. The Gerwlogist, 9(3), 179486
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The instrument is most useful for identifying how a person is functioning at the present time and for
identifying improvement or deterioration over time. This instrument is intended to be used among older
adults, and may be used in community, clinic, mspital settings. The instrumensg inot useful for
institutionalised older adults. It may be used as a baseline assessmentandlto compare baseline
function with periodic assessments. To avoid potential gender bias at the time the instrument was
developed, specific items were omitted for men. Historically, women were scored aighliareas of
function; men were not scored in the domains of food preparation, housekeeping, laundering. However,
current recommendations are to assess all domains fh lgenderé?

5.2.3 Methodology: Analyses of functional capability

To assess the functional capability@Rsenrolled in the BeyondSilos projeeind possible changes over

the life span of the projectthe performance in activities of daily living (ADLs, meaduyy the Barthel
scale) and the instrumental activities in daily life (IADL) was measured at enrolment and at the end of the
evaluation period for the&CRsDifferences in changes in the Bl score and the IADL score from enrolment to
the end of followup, and between the two care groupsvere assessed by logistic regression analyses.

5.2.4 Findings orperformance in activities of daily livingBl)

Table20 presentsthe mean Barthel Index score for the integrated care group and the uatmlgroup at
enrolment and at he end of the evaluation period, together withe change from enrolment to the end

of the evaluation period for both care groups. A higher score is associated with a greater degree of
independence.

The results shoedthat the IC group had a lower Bl score at the enrolment than the UC group (IC 57.42 vs
UC 70.76) indicating a higher degree of dependency in the IC group compared to the UC group

The IC group seemed to have an increase in the Bl score (0.6) at the end fofldkeup period
(indicating an increase independence) whereas the UC group had a deterioration in the Bl sdodé)
(indicating a decline in independencéjowever, the changes observed for both groupsrevsmall and
not significant.

At a site levelthere were large differences in the Bl score at enrolment. In Camptr@aBl score at
enrolment was 10.75 for IC group and 21.11 for UC group whereas for Sofia and Valencia the Bl score was
above80 for both groups. Significant deterioration of the Bbi® was observed for both care groups in
Valencia andor the comparator groups of Kinzigtal and Badalona. A significant increase in the Bl score
was observed for the IC group in Amadora and the UC group of Sofia. Only Sofia showed a significant
change inthe Bl score between the care groups, where a larger increase in the Bl score of the UC group
was observed compared to the IC group indicating a negative effect of the intervention group.

Table20: Impact on Barthel indedy caregroup

Measurement Integrated careGroup Usual care gup Be)';z)rrlm?j(g::cs)tse:ﬁect
(N=643) Mean (SD) Mean (SD)
Enrolment 57.42 (33.62) 70.76 (31.48)
End 58.02 (33.99) 69.4 (31.02)
Change 0.6 €1.05, 2.24) -1.36 ¢2.58,-0.15) 1.96 ¢0.08, 4.00)
p value 0.331 0.929 0.060
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Multiple linear regression analysf$able21) with care group as the exposure and average ¢geaaver

time in the Bl score athe outcome showed that the score improved for 1.96 units (95%C19, 410),

for the IC group compared to the UC group, indicating a greater increase in independence for the IC
group. However, this difference was not statistically significant, considering no other confounders. When
adjusting for the possible confounders (cap®up, gender, age, Charlson Comorbidity Index (CCI) at the
enrolment, Length of Followp (>=90days included), primary disease, region and Barthel Index at
enrolment), this trend was further weakened and still not statistically significant (b=1.36, 9%%4®:

2.90).

At site leve] the regression analyses showtitat after adjusting for possible confoundeis significant
improvement in the Bl score was observed for the IC group compared to the UC group for Kinzigtal
(b=15.04, 95%CI: 6.2B.37) and a gnificant negative effect of the IC group compared to the UC group
was observed for Sofia (¥8; 95%CFE5.76- -0.25).

Table21: Impact on Barthel Indeky care group presented as unadjusted and adjusted results

Difference in BarthéIndex Unadjusted Confounder adjusted**
Effect sizg95% ClI) Effect sizg95% Cl)
Intervention b =1.96, b=1.36,
(95%CI:0.19,4.10), (95%CI:0.18, 2.90),
p =0.074% p =0.082%
Control reference reference

a Multiple linear regression; * Statically significant result
** Adjusted for care group, gender, age, Charlson Comorbidity Index (CCI) at the enrolment, Length of Follow
up (>=90days included), primary diseasgjionand Barthel Index at enrolment.

5.2.5 Findings on instrumental activitiesf daily living (IADL)

Table22 presentsthe mean Instrumental Activities of Daily Living Scale (IAfdrg for the integrated

care group and the usual care group at enrolment and at the end of the evaluation pegedher with

the change in the IADL score from enrolment to the end of the evaluation period for both care groups. A
higher score indicates a higher levelinflependence.

The results shows that the IC group had a lower IADL score at the enrolment than the UC@&0g\(s

UC 3.64) indicating a higher degree of dependency in the IC group compared to the UC group. Both care
groups had a deterioration in the IADL score at the end of the felipwperiod. However, the changes
observed for both groups @re small and nosignificant.

Table22: Impact oninstrumental Activities of Daily Living Scale (IADL) Sdoreare group

Measurement Intervention Group Comparator Group Beyzrrlggﬁstse:ajﬁect
N=640

Enrolment 3.04 (2.72) 3.64 (2.74)

End 2.97 (2.69) 3.61 (2.86)

Change -0.06 ¢0.21, 0.08 -0.03 ¢0.16, 0.10) -0.03 ¢0.23, 0.16)
p value 0.385 0.681 0.705

Quantitative data presented as mean (SD), unless otherwise indicated.
* Statistically significantpalue (p<0.05)

Multiple linearregression analysid &ble23) with care group as the exposure and average change

time in the IADL score dbe outcome showed that care recipients from the IC group were significantly
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more likely to have a decrease in theéDllAscore (higher level of dependence) than CR from the UC group
(unstandardsed coefficient Bb] for IC vs UC .26, 95% confidence intervfC] =-0.42, 0.09), after
adjusting for possible confounders (care group, gender, age, Charlson Comorbidixy (®dl) at the
enrolment, Length of Followp (>=90days included), primamgisease,region and IADL score at
enrolment).Gender, age, region and IADL score at enrolme found to have a statistically significant
effect on the difference of IADicore before and after the study

At site levellarge differences in the IADL score at enrolmeste observed. The lowest IADL scores were
observed in Campaniavhere both care groups had an IADL score below;1b2bthis wasbecauseall

care recipients in Gapania were home hospitalised and receiving intensive carehigiest scores were
observed in Sofia where the IADL score were above 6.6 for both care groups. Sofia showed a significant
increase in the ADL score for both care grougmwever, the increas for the UC group was significantly
higher than the increase for the IC grqumhich was confirmed by the confounder adjustl logistic
regression analysifmdicating a negative effect of the intervention group

A significant deterioration of the IADL seavas observed for both care groupsBadalona however no
significant difference between the changes in the two care graugsobserved, whiclwasconfirmed by
the confounder adjusted logistic regression analysis. A significant increase in the Bivasoobserved
for the IC group in Amadora

Table23: Impact oninstrumental Activities of Daily Livingcaleby care group presented as unadjusted
and adjusted results

Difference in change in Instrumental Unadjusted Confounder adjusted**
Activities of Daily Livingcale (IADL) Effect size (95% CI Effect size (95% ClI)
Integrated care b=-0.03, b=-0.26,
(95%CI:0.23, 0.17), (95%CI:0.42, 0.09),
p=0.751a p <0.05*a
Usual care reference Reference

a Multiple linear regrasion; * Statistically significant result
** Adjusted for care group, gender, age, Charlson Comorbidity Index (CCI) at the enrolment, Length of Follow
up (>=90days included), primary disease, region and IADL score at enrolment.

5.2.6 Discussion of findings

We asessed the changes in the cakds O A Lin&ighal @apabilityas measured byctivity of daily
living (Barthel IndeX and Instrumental Activity of Daily Living) over the foHop period in both thelC
group and UCgroup. The measure of functional capidity was used as a proxy for social neetlke
sample consisted dERswith a length of followup exceedin@0 days. The analyses indicatit CRsn
the ICgroup had a lower functional capability ahrolmentthan CRdn the UCgroup. This tendency vga
observed for both Bl and IADL scar€he confounder adjusted multiple linear regression analysthe
change in Bl score between the two care groups showed a small improvement in the indepenéienc
activity of daily living at the end of the folleup period for the IC group compared to the UC group.
However, this difference was not fourtd be statistically significant. The confounder adjusted multiple
linear regression analysis of the change in IADL scokedeet the two care groups showedsignifiantly
decrease in the IADL score indicatingu@er derease inndependence in the IC grougompared to the
UC group at the end of the folleup period

In the context of BeyondSilos, functional capabilitgs used as an indication for social needs. The
measurements were used in the assessment of eligibility of care recipients in the enrolment process, but
also as an additional secondary outcome measure to assess the effectiveness of the integrated care
programme.Acting on the belitthat the new ICT syprted integrated care service could assiRsn
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coping with their daily life activitiesve hypothesisd that the new ICT supported integrated care service
would have a beneficial effect on treocial needof the carerecipients with a positive impacbn the
development of their medical conditionspthat the expected deterioratiowouldbe slowed down by the
new service. However, the analysestloé functional capabilitydid not confirm thishypothesisfor the
assessment ogither Blor IADL.To oursurprise the analyses showed a significantly higher deterioration
in the instrumental activity of daily living (IADL) throughout the follgqe period for the IC group
compared to the UC groypnd no significantly change the independene of activitesof daily living (BI)
between the care groupthroughout the followup period

Prior studie&® have stated that the IADL score is most useful for identifying how a person is functioning at
the present time and for identifying improvement or deteriorationver time. This explain why a
difference between groupwasonly observed for the IADL score.

A study” assessing the functional and cognitive changes exhibited by the elderly overoath period
found thata reduction of the participantgunctional instumental activities of daily living were associated
with living alone, work status and cognitive function. In the BeyondSilos prejectollected data on
marital status, longest held occupation and a lorsg df co-morbidities which among others include
dementig which is related to cognitive status. It was not possible to include these variables in the
statistically analyes due to the size of the datet. However, a comparison between the baseline
measurements of the two care groups did not show aiffetences in the distribution of the variables
between the IC group and the UC group.

A lower functional capability score at enrolment was found to havstatistically significant negative
effect on the change in functional capability at the end of fbkbow-up period for both the Bl score and
IADL scoreSince a lower independence level was measured for #dithand IADLin the IC group

compared to the UC group at enrolmetttis might explan the unexpected result.

It cannot beruled out that missingor inaccurate reporting of data lsaccurred and that this might have
affected the results. For example, if a more thorough examination of the functional capability was
performed among the IC groypt could resultin reporting lower Bl and IADL scores this group
compared to the UC groymnd that any deterioration observed might be associated with deteriorating
health in a population of frail older peopland not with the service providedastly, the large variation of

Bl score and IADL scores obsehbetween the sitesand also between the IC group and the UC group
might raisethe questionasto how comparable the siteand the comparison groupactually are even
though a comparison of baseline characteristics suggasiparability.

5.3 Geriatric Depession Scale

Depression is not a natural part of aging. Depression is often reversible with prompt recognition and
appropriate treatment. However, if left untreated, depression may result in the onset of physical,
cognitive, functional, and social impairmte as well as decreased quality of life, delayed recovery from
medical illnes and surgery, increased heaitire utili@tion, and suicide.While there are many
instruments available to measure depression, the Geriatric Depression Scale (GDS), first byeate
Yesavage, et af, has been tested and used extensively with the older population. The GDS Long Form is

% Lawton M.P., & Brody, E.M. (1969). Assessment of older peoplermraéitaining and instrumental activities
of daily living. The Gerontologist, 9(3), 1786
34 Figueiredo CS, Assis MG, Silva SLA, Dias RC, Mandtonkt©nal and cognitive changes in commynit
dwelling elderly: longitudinal study. Braz J Phys Ther. 2013Miag; 17(3):2980
» Yesavage, J.A., Brink, T.L., Rose, T.L., Lum, O., Huang, V., Adey, M.B., & Leirer, V.O. (1983). Development and
validation of a geriatric depression screening scalereliminary report. Journal of Psychiatric Research,
17, 3749.
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a 30item questionnaire in which participants are asked to respond by answering yes or no in reference to
how they felt over the past week. A Shéiorm GDS consisting@b questions was developed in 1986
Questions from theLong Form GDS which had the highest correlation with depressive symptoms in
validation studies were selected for the short version. Of the 15 items, 10 indicate the presence of
depression when answed positively, while the rest (questied, 5, 7, 11, 13) indicate depression when
answered negatively. Scores ofiGare considered normal, depending on age, education, and complaints;
5-8 indicate mild depression:-®1 indicate moderate depression; ang-15 indicate severe depression.

The Short Form is more easily used by physically ill and mildly to moderately demented patients who have
short attention spans and/or feel easily fatigued. It takes about7Sminutes to complete. It has been
extensively sed in community, acute and losigrm care settings. The GDS was found to have a 92%
sensitivity and a 89% specificity when evaluated against diagnostic criteria. The validity and reliability of
the tool have been supported through both clinical practiogl aesearch. In a validation study comparing

the Long and Short Forms of the GDS forsdihg of symptoms of depression, both were successful in
differentiating depressed from nedepressed adults with a high eetation (r = .84, p < .00%)

5.3.1 Assessmentnethodology

The GDS questions are answered "yes" or "se& (Appendix E)3This simplicity enables the scale to be
usedwith ill or moderately cognitively impaired individuals. The scale is commonly used as a routine part
of a comprehensive geriatric ssssment.

One point is assigned to each answer and the cumulative score is rated on a scoring grid. Answers in bold
indicate depression. Score 1 point for each bolded ansWee. final score is the tally of the number of
depressive answers with the follémg scores indicating depression.

1 0c4 No depression
1 5¢10 Suggestive of a mild depression.

1 11¢15 Suggestive of severe depression

A score > 5 points should warrant a folloy comprehensive assessméht

5.3.2 Findings on depression

Whereas the IC group seeuhto have a small increase in the depression score at the end of follow up,
the UC group had a significantly decrease in the depression score at the end of theujplpesiod.

Table24 displays the mean Geriatric DepressionI&¢&DS) score for tHE group and theUCgroup at
enrolment and at the end of the evaluation periotbgether withthe change in the GDS score from
enrolment to the end of the evaluation period for both care groufaiigherscore indicates a higher
risk of depression note that a score > 5 points suggestive of depression, whieores > 10 are almost
always depressionThe results shoed that the IC group had higher score of depressicat enrolment
than the UC group (1&.87 vsUC5.41) indicating ehigher degree oflepressionn the IC group compared

to the UC groupWhereas the IC group seeahto have a small increase in the depression score at the
end of follow up, the UC group da significantly decrease in the depression score

% Sheikh, J.I., & Yesavage, J.A. (1986). Geriatric Depression Scale (GDS). Recent evidence and development of

a shorter version. In T.L. Brink (Ed.), Clinical Gerontology: A Guide to Asseasnthintervention (pp. 165
173). NY: The Haworth Press, Inc.

37 Sheikh & Yesavage, 1986

% Source: http://www.stanford.edu/~yesavage/GDS.html
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Table24: Impact on Geriatric Depression Scale (Short Form) per care group
Measurement Intervention Group Comparator Group Beyzg?jcghliegﬁect
N=615
Enrolment 5.87 (3.69) 5.41 (3.56)
End 6.19 (3.45) 4.89 (3.33)
Change 0.32 (0.02 0.69 -0.53 ¢0.88,-0.17) 0.84 ¢0.35, 1.33)
p value 0.060 0.021* 0.001*+*

Quantitative data presented as mean (SD), unless otherwise indicated.
*  Statistically significant4palue (p<0.05)
** Statistically significantpalue (p<0.01)

Multiple linear regression analysis with care group as the exposure and average change over time in the
GDS score as the outconf€able25) showed thatCRsfrom the IC group were more likely to have a
statistically significant deterioration dhe GDSscore(worsening of the depression symptonisan CR

from the UC group (unstanddised coefficient Bb] for IC vs UC = 0.63, 95% confidence intefj@hl=

0.18 - 1.08), after adjusting for possible confounders (care group, gender, age, Ch&dsoorbidity

Index (CCI) at enrolmerigngth of followup (>=90days includl), primary diseasaggion andGDSscore

at enrolment).The confounders Region and GDS score at enrolment had a statistically significant effect on
the difference of GDS score be$ and after the study.

At site levela large difference in theneanGDS score at enrolment was observed. iitean GDS score in

the IC group at enrolment ranged from 2.52 in Kinzigtal to 7.23aithalonaand the mean GDS score in

the UC group at enrolnmé ranged from 3.76 in Valencia to 6.11BadalonaEven though the overall
project level GDS score was higher in the IC group than in the UC group at enrolment, this was only the
case in two sitesBadalonaand Campaniafor the rest of the sites the énd was reverseAt the end of

the follow-up period Sofia had a significant decrease in tBBS score for both care groypsd Northern

Ireland had a significant decrease in the GDS score for the IC,gugpeas Amadora observed a
significant increasén GDS score fathe IC groupThe confounder adjusted logistic regression analysis
confirmed a significantincrease in theGDS scoréor the IC group compared to the UC group (b=0.76,
95%Cl: 0.04..46).

Table25: Impact on Geriatit Depression Scale (Short Form) per care group presented as unadjusted
and adjusted results

Difference in Geriatric Depression Scale Unadjusted Confounder adjusted**
(GDS) score Effect size (95% ClI) Effect size (95% ClI)
Intervention b=0.84?, b=0.63,
(95%CI0.35, 1.33), (95%CI0.18-1.08),
p <0.001 *a p <0.05 *a
Control reference reference

a Multiple linear regression.

*  Statistically significant result

** Adjusted for care group, gender, age, Charlson Comorbidity Index (CClI) at the erydlemgth of Follow
up (>=90days included), primary diseasgionand GDS score at enrolment.

2 b= Unstandardisd Coefficient B (If the regression beta coefficient is positive, the interpretation is that for
every Lunit increase in the predictor vatide, the dependent variable will increase by the unstandzedli
beta coefficient value.)
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5.3.3 Discussions of findings

2S aaSaasSR (KS OKLI y3Iiyholagifal wiekb8inga® mbeBuredNiy @latrith Sy (i Q &
Depression Scale (GD8Yer the followup peiod in both thelCgroup and theUCgroup. The sample

consisted ofCRswith a length of followup exceeding 90 days. The analyses indicated @Rrdin the IC

group had a greater degree of depression at emeaht than CRsin the UC group. The confounder

adjusted multiple linear regression analysis of the change in GDS scamedrethe two care groups

showeda significant larger increase in tlepression symptoms for the IC group compared to the UC

group at the end of the followap periodwhen takinginto accountcare group, gender, age, Charlson
Comorbidity Index (CCI) at the enrolment, Length of Fellpw(>=90days included), primary disease,

region and GDS score at enrolment

In the context of BeyondSilos, the measurement of depression was used adieation of changes in
psychological wellbeingThe measurement &s used as an additional secondary outcome measure to
assess the effectiveness of the integrated care programme. Acting on the believe that the new ICT
supported integrated care service cduinake the care recipients feel safer, better taken cargaofd

more in control of their owrtcondition, we hypothesied that the service would have a beneficial effect on

the psychological wellbeingf the care recipients which would be reflected by aipes change in the

GDS scordor the CRsreceiving IC (either a larger decrease or a smaller increaskeitGDSscore
compared to the UC groQpTo our surprisethe analyses showed a significantly higlivesrease in the
depression symptomthroughout the follow-up period for the I@roup compared to the UC group.

The GDSwas carefully selected as a measurement tool to match the older population targeted in the
BeyondSilos projecsince studies hd shownthat the GDS scale is useful to assess depresgivptoms
among very old peoplealso above 85 yeard*°. The GDS tool hmbeen validated in many European
countries and translated into all the languages spoken in the BS ditewever, several sitegspecially
Valenciareported that a largenumber of the questionswere considered intrusive and not relevant for
someof the CRswhich led either to missing answers or neutral repliefe sitestherefore discussed
whether CRsn the BeyondSilos project mighétoo old and fraifor questions regardintheir view of life
6S®a3d 452 &2dz FSSt UGKFG @2dzNJ tAFTS A& Stwiefle@ Ké 2 NJ
differences in occurrence of depression rather than an indication of a general life view at the end of a long
life with chronic diseaseand low functional capabilityit also raised the discussion of the importance of
training the interviewers thoroughly to ask these sensitive questemthat theywould not beimposing

their own prejudiceson CRspr refrain from asking delicate questic and inadvertently introducing
errors into the measurementlt cannot be ruled outhat missing or inaccurate reporting of data might
have affected the resulisespecially if such a measurement error was systelinec more thoroughGDS
examination was @rformed among the IC grouf could result in reportingf higherGDSscores in this
group compared to the UC groufm this casgany deterioration observed might bdue to measurement
errors in the comparator groy@and nota reflection of the integraed service provided.

A higher GDS score at the enrolment was found to have a statistically significant negative effect on the
change in GDS score at the end of the follgw period More severe depression symptoms were
measured for the IC group comparedttee UC group at enrolmentvhich might explan the unexpected
result. Lastly, the large variation of GDS scores observed between the aitdsalso between the IC
group and the UC grougt enrolment might raisethe questionof how comparable the sitesna the
comparison groups actually areven though an assessmentof baseline characteristics suggest
comparability.

% Conradsson M, Rosendahl E, Littbrand H, Gustafson Y, Olofsson B, Lovheima H. Usefulness of the Geriatric

Depression Scale sem version among very old people with and without cognitive impairment. Aging
Ment Health. 2013 Jul; 17(5): 63&45.
0 Blazer, D.G. (2009). Depression in late life: Review and commentary. FOCUS, 13§, 118
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5.4 Care satisfaction

In the context of BeyondSilos, selected questions from the PIRU questionnaire on user experience of
integrated care andhe eCare Client Impact Survey (eC@EB® used to shed light on the user experience
of integrated care performanceThe answers given by the Clereranalysed narratively.

5.4.1 PIRUuser experience on integrated care

ThePIRU quesbnnaire on user experience ttegratedcare was developed by the Picker Institute and

Oxford Universityand first published inahuary 2014jn their report 5 S@St 2 LAYy 3 Y S| a dz2NB a
seltreported experiences of integrated care, commissioned by thpaBment of Health in My 2013.

PIRU is a novel collaboration between the London School of Hygiene & Tropical Medicine (LSHTM), the
Personal Social Services Research Unit (PSSRU) at the London School of Economics and Political Science
(LSE), and the Health and Care InfrastriectRResearch and Innovation Centre (HaCIRIC) at Imperial
College London Business School plus RENBpe and the Nuffield Trust

The PIRU questionnaiprovides 18 questions that were derived from the National Voices integrated care
WL &adl 48 Y Shyvithep&tientsyseriatars servi& users and carés

Since the PIRU questionnaire has been developed in Englishso farhas not been translated or
validated in any other languagethe sites of BeyondSilos translated the questions themselves after
agreement with the Picker Institute. In the case of Valencia (Spain) and Badalona,(Bp&is)arranged
that one site translated the questions into Spanighile the other site did a back translation into English
as a validation. The same argement wasdone for Campania (Italyand the sitedULSIN.2 Feltre(ltaly)
involved in the CareWell projecill other sites were encouraged to perform a translatibrback
translation internally

In the context of BeyondSilos, the siscidedto make it mandatoryo answeronlytwo of the questions

from the PIRU questionnaire on user experience of integrated care. The reason was that the new
integrated service was not visible to &Rsand therefore applying the full questionnaire for &lRs

would not result inany meaningful input to the evaluation, but would have the potential to cause
confusion.

The following two questions from the PIRU questionnaire on user experience of integrated care were
assessed:

{ To what extent do you agree or disagree with the follavin 2 G F § SYSy G XWI S f 6K | yR
Ftglea Sttt YS gKIG At KIFLWSY ySEGQ

9 Do all the different people treating and caring for you work well together to give you the best
possible care and support?

5.4.2 eCare Client Impact Survey (eCCIS)

Aspectsof client satisfaction were measured using the eCare Client Impact Survey. The instrument was
originally developed by WR®/ork ResearciCentre in collaboration with empirica in the CommonWell
project (vww.commonwell.e) and further refined in the INDEPENDENT projeetw{/.independent
project.ey. For exemp results of its use, see the final outcome reports of both projects.

eCCIS primarily measures how care recipients (clipatsents) perceive the utility of an-€are service.
The construct operceived service utiliig broken down into specific servicelated impacts on the one

41
42

Reference: http://www.ru.ac.uk/assets/files/|IC%20and%20support%20Pion&aators. pdf
Reference: http://www.pickereurope.org/integratedare/).

Public Page71lof 139 v1.0/ 31st Januarn2017


http://www.commonwell.eu/
http://www.independent-project.eu/
http://www.independent-project.eu/

D6.3BeyondSilos Final Outcomes \__,/ .

hand, and a summary assessment on the other, each addressed with one question modulR $ibie

specific serviceelated impacts module covers the areas of physical capacity, mental wellbeing, living with
health conditions and social relations. Each area is in turn addressed by one or more questions, asking

respondents to rate the extent to whidhe intervention under evaluation has affected them. The rating

is expressed on afaoint Likerttype scale, ranging from a very positive impact to a very negative impact.

The summary assessment module covers overall satisfaction with the service, whietheervice is
worth the effort involved in using ,itand whether the respondent would want to continue using the
service or to use it agaimhe instrumentwas applied retrospectively, when the respondeldft the
evaluation or the service.

In the contextof BeyondSilos, the eCCIS was used to feed information intd$8ST tool used for the
costbenefit analysis (see domain Section 6), and therefoe only applied toCRsreceiving the new
treatment. However, we thought thathe responsedo one ofthe eCClguestionscould be useful when
assessinghe CR2 éxperienceof the service they were receivingnd compaing the answer between the
IC and the UC groups.

The following question from the eCCIS was applied to both careggr

1 When it comes to information about your health and wading, do you feel that you have to
repeat this information a lot when talking to different people treating and caring for you?

Theadditionalquestions from the eCCIS wesgly applied to thelCgroup.We usel the answers to these
questions to encapsulate and analyse in a descriptive way thecl@ient) al GA&aFF QG A2y
the new service at théme when the evaluation waabout to finishNote that since these questions have
not been applied taCRgeceiving usual caf@ comparison between care grougss not possible.

5.4.3 Findings orPIRUuser experience of Integrated Care

Table26 presentsthe answersgivenby CRgo the two selected question of the PIRyliestionnaire on
user perience of integrated card@nswers to the fullguestionnaire can beeen in the annexef®r the
ValenciaBadalonaAmadora and Sofisites

Overall,more than 796 of CRsanswered that theyagreedor strongly agreedvith the questio/ &1 S| £ i K

FyR a20ALtf OFNB adl ¥F Fftglea UGSt forthe UCKA the eddA f f

of follow-up, 81% of C&in the IC grouagreedor strongly agreedvith the statement compared to 76%
in the UC group.

In relation to the giestiondDo all the different people treating and caring for you work well together to
give you the best possible care and suppér84% ofCRsn both care groupsnsweredhat they agreed

or strongly agreedht the time of enrolment At the end of followup, 86,5% of the C&in the IC group
agreedor strongly agreedvith the statement compared to 81,5% in the UC group.
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Table26: PIRU results

Integrated care | Usual care groug P-valua Total
group

N % N | % N %

Towhatextentdoyolr INBS 2NJ RA&FINBS 6AGK GKS F2ff24
Ffglrea GStf YS gKIFd gAff KILWSYy ySEGQ

Assessment at enidment

Strongly agree 174 38.2% 213 42.3% | 0.056 387 40.4%
Agree 186 40.8% 169 33.6% 355 37.0%
Neither agree nor diggree 67 14.7% 91 18.1% 158 16.5%
Disagree 27 5.9% 23 4.6% 50 5.2%
Strongly disagree 2 0.4% 7 1.4% 9 0.9%
Assessment at end of followp
Strongly agree 163 42.0% 96 33.9% | 0.130 259 38.6%
Agree 152 39.2% 120 | 42.4% 272 40.5%
Neither agree nor disage 65 16.8% 60 21.2% 125 18.6%
Disagree 6 1.5% 7 2.5% 13 1.9%
Strongly disagree 2 0.5% 0 0.0% 2 0.3%

Do all the different people treating and caring for you work well together to give you the best
possible care and support?

Assessment at enrohent

Strongly agree 247 54.3% 314 | 62.7% | 0.017 561 58.7%
Agree 134 29.5% 106 | 21.2% 240 25.1%
Neither agree nor disagre 37 8.1% 48 9.6% 85 8.9%
Disagree 23 5.1% 16 3.2% 39 4.1%
Strongly disagree 14 3.1% 17 3.4% 31 3.2%
Assessment at end of followp
Strongly agree 200 51.8% 142 50.5% | 0.347 342 51.3%
Agree 134 34.7% 87 31.0% 221 33.1%
Neither agree nor disagre 42 10.9% 44 15.7% 86 12.9%
Disagree 3 0.8% 1 0.4% 4 0.6%
Strongly disagree 7 1.8% 7 2.5% 14 2.1%

5.4.4 Findings oreCare Client Impact Surye

Table27 presentsthe answers given at enrolment and at the end of the evaluation pefindoth care

groupsii 2 G KS 1jdzSaidAaz2y Ga2KSy Al O2YSa -bgigg, db yoi RNt G A 2y |
you havetorepeatthd AYF2NXI GA2Y | €20 6KSy GFf1Ay3a (2 RAT
The distribution of answers shows thatound 14% ofCRsin both groups f& that they hal to repeat

information about their health and webeing a lotat enrolment For koth groups a small increase was

observed inCRsvho felt that they hal to repeat this information at the end of the followp period
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Table27: Assessment of eCCIS

Intervention group | Comparator group Total
P-value
N % N % N %

When it comes to information about your health and weltleing, do you feel that you have to repeat this
information a lot when talking to different people treating and caring for you?

At enrolment

No, | usually have to give such

. : 205 46.8% 275 53.6% | 0.111| 480 | 50.5%
information orly once

| sometimes have to repeat information 174 39.7% 166 32.4% 340 | 35.8%
| have to repeat information quite 47 10.7% 55 10.7% 102 | 10.7%
frequently

Yes, | have to keep repeating such 12 2.7% 17 3.3% 29 3.0%

At end of evaluation period

No, | usually have to give such

. : 168 41.8% 157 50.6% | 0.004 | 325 | 45.6%
information only once

| sometimes have to repeat information 171 42.5% 96 31.0% 267 | 37.5%
| have to repeat information quite 47 11.7% 50 161% 97 13.6%
frequently

Yes, | have to keep repeating such 16 4.0% 7 2.3% 23 3.2%

Overall, the answergiven regarding theclient satisfaction from the care recipients receiving the new
integrated care service showed that the majority of the population had p@siixperiences and were
satisfied with the new treatmentHrror! Not a valid bookmark seffeference).

In the IC groupmore than 65% of GRanswered that the new service had increased their emotional
wellbeing (65.6%)and that the new service had increased their ability to get along with their health
condition in dayto-day life (67.7%). Half of the IC recipients answered that the new service had decreased
their anxiety about their health condition (53.6%@nd had decreased howonely they felt (52.1%).
Around 40% of GRhought that the new service had increased the relationship with their family carer
(43.3%)and 50% thought that the new service had improved the relationship with the professional carers
looking after them. Arond 82% of CRndicated that they were satisfied with the new serviaed that it

was worth the effort involved in using it, taking everything into account.l{,astore than 70% of the IC
group said that they would like to continue using the new seriridbe future (73.5%).

Table28: eCCIS resultgntegrated care group ONLY)

Integrated care group
N | %

To what extent, if any, has the new service affected your emotional wellbeing? (eccis253j%6

It has increased my emotial wellbeing a lot 62 27.8%
It has increased my emotional wellbeing a little 84 37.7%
It has not affected my emotional wellbeing 76 34.1%
It has decreased my emotional wellbeing a little 1 0.4%
It has decreased my emotional wellbeing a lot 0 0.0%

Towhat extent, if any, has the new service affected your ability to get along with your health
condition in dayto-day life? (eccis2_47.7%6

It has increased my ability a lot 56 24.9%
It has increased my ability a little 96 42.7%
It has not affected mytality 73 32.4%
It has decreased my ability a little 0 0.0%
It has decreased my ability a lot 0 0.0%
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To what extent, if any, has the new service affected your anxiety about your health condition?

(eccis2_5p3.6%

It has decreased my anxiety about myatth a lot 55 24.6%
It has decreased my anxiety about my health a little 65 29.0%
It has had no impact on my anxiety about my health 94 42.0%
It has increased my anxiety about my health a little 10 4.5%
It has increased my anxiety about my healthta lo 0 0.0%
To what extent, if any, has the new service affected how lonely you feel? (eccis22 8%

It has decreased how lonely | fell a lot 37 17.2%
It has decreased how lonely | fell a little 75 34.9%
It has not affected how lonely I fell 100 46.5%
It has increased how lonely | fell a little 2 0.9%
It has increased how lonely | fell a lot 1 0.5%

To what extent, if any, has the new service affected your relationshiptwyour family carer?

(eccis2_7TH3.3%

It has improved our relationship a lot 32 15.2%
It has improved our relationship a little 59 28.1%
It has not affected our relationship 117 55.7%
It has made our relationship a little worse 2 1.0%
It has made our relationship a lot worse 0 0.0%

To what extent, if any, has the new service afted your relationship with the professional carers

looking after you? (eccis2_%0%

It has improved our relationship a lot 34 15.9%

It has improved our relationship a little 73 34.1%

It has not affected our relationship 105 49.1%

It has made our retionship a little worse 2 0.9%

It has made our relationship a lot worse 0 0.0%
Overall, taking everything into account, how satisfied are yoitlwthe new service? (eccis3_8p.4%
Very satisfied 83 35.8%
Fairly satisfied 108 46.6%
Neither satisfied ar dissatisfied 40 17.2%
Fairly dissatisfied 1 0.4%
Very dissatisfied 0 0.0%
Again, taking everything into account, is the new service worth the effort involved in using it?
(eccis3_2) 8.1%

Yes very much so 82 35.3%
Yes mostly 111 47.8%
Neither worh it nor not worth it 36 15.5%
No mostly not 2 0.9%

No certainly not 1 0.4%
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Integrated care group
N | %

Would you want to continue using the new sdoe in the future? (eccis3_3) 7%
Definitely yes 87 37.8%
Probably yes 82 35.7%
| am not yet decided 37 16.1%
Probably not 19 8.3%
Certainly not 5 2.2%

5.4.5 Discussion of findings

As part of the evaluation R Q SELISNASYOS 6AGK L/ ¢ &dzZLILRNISR Ayl
assessed the answers from selected questions of the PIRU questionnaire on user experience ofdhtegrat
care and the eCare Client Impact Survey (eCO®J)all,CRdrom both care groups seemed very satisfied
with the information and care that they were receiving. At the beginning of the prajeate than 75% of
CRgboth IC and UC group) thought thagdith and social care staff were informing them of what was
going to happen next, around 85% thought that the different people treating and caring for them worked
well together to give the them the best possible care and suppord only around 14% thougkhat they

had torepeatinformation about their health and webeing a lot, when talking to different care givers. A
small improvementwas observedat the end of the followup period for both groupsFor the eCCIS
questions only assessefbr CRsreceivihg integrated care, themajority described having positive
experiences and were satisfied with the new treatment.

In the context of BeyondSilothe measures of the PIRU and the eCCIS questionmadre intended as

additional information to help shed liglon the user experience of integrated care performandéée
hypothesiSR G KI & GKS ySg aSNWAOS ¢g2dzZ R KIFI@BS I 0SySFAOA
would be reflected by a higher percentage of positive answers among the care recipientangce

integrated care However, the answers showed very siméad positiveresponsesn both care groups.

Satisfaction surveys highlight that older peopféen tend to evaluate care more positively than younger

people s KA OK Yl & 0S5 0S5 6 lexrctitiong of RéBeNdre Ldder itibinStibse of younger

adults®. Aa &8 aGSYIFHGADO NBOASE 2F 2t RSN LIS Plsliosed dhat & LISNA Sy
quality of technical care isften taken for granted bylder patients, and good or bad experiences were
describedmore oftenin terms of relational aspects of care. In the majority of the sites, it was the same
professionals caring for both care groups, which might explain the similar answers between dnoups.

some of the sitesthe new service consisted of increased data being available to health & social care
professionals, so the service was not visible to, @REh might also explain the similar resuikRén most

of the sites were very old anfdail people, who were already receiving hitghintensive and technological

supported care. Thimmay have meantthat the benefit of any additional care initiative waserloolked.

Some sites also mentioned that the positive answers in the two groups at both embkne end of

follow-up might indicate a wish to receive or continue receiving what is considered the superior
treatment among CRs.

Lastly, the MAST model emphasises the importance of using scientifically validated measurement tools

when evaluating ICT60odzi A 2y & ® Ly GKS OF &as 27 ,dhdtes ool gdntiz@iNA Sy OS5
was the PIRU questionnaire. However, due to the diversity in the new integrated service implerimented

the sites it did not make sense to apply the full PIRU in afissitt is not possible to say whether a

difference in care experience would have been observed if we had assessed the whole PIRU

® UNARISE Wz CtlitSe az aS&SNIWe ht RSNI LIS2L)X SQa FyR N
review and synthsis of qualitative studies. International Journal of Nursing Studies:2010,40789
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guestionnaire. However, the sitediscussedthat a proper tool/ questionnaire for assessinGR Q
experience with ICT supportédtegrated care was missing, and should be developed for further projects,
preferable in a European setting.

5.5 Individual care recipient experiences

As part of the process evaluatioplanned alongside the outcome evaluation, all sites were asked to
examineCR' experience with the BeyondSilos treatment. The aim wasga@in an understanding &€Rs
acceptance of the new treatmepincluding any possible barriers and facilitators in delivering integrated
care with support from ICT. A case study approach wadieap The integrated care process was studied
by means of senstructured interviews. Two rounds of interviews were implemented. The first round of
interviewswas held 2- 3 monthsafter receiving integrated careand the second roundvas heldat the

end d the BeyondSilos followp period. In each round of interviewa minimum ofthree CR from each

site were selected for the process evaluation. It was recommended to SeRgepresenting differences

in terms of gender, age, emorbidity, social needsral the like.

Interviews were conducted by local BeyondSilos staff, and followed astmmtured interviewguide
(seeAppendixQ). Local adjustments in terms of adding themes or questions were allowed; the guide was
perceived as a minimum template for @atollection. The interviews had to be conducted way that
encouraged discussions and elaborations rather thaneanswersCRswvere informed that they would
remain anonymous in the communication of the findings. The interviews were estimated 45§60
minutes each. Reporting of interviews wi@Rshas been included as an English summary for each pilot
site in thevarioussite evaluation reports (Annexes ).

5.5.1 Narrative simmary of interviews

Out of thesevensites,five sites performedboth rounds of interviews. One pilot siteNorthern Ireland
decided not to perform interviews with GRince the new treatment consisted of increased data being
available to health & social care professionalsthe servicewas not visible to GRAnother pila site
(Amadora) only performed interviews at the end of thial period due to delays in startg the service

From the beginning of the BeyondSilos proj¢ice overall attitude amon@Rgowards the care hebeen

very positive. They have a better carperience and feel safer with a whole team of professionals from
different disciplines follow up their care plan. Some feel that they have gained more control of their own
care, feel more responsible for their own health, and have a better understandittteiv condition. In

one site where vital sign monitoring equipment was implemented at home, the CR expressed content
with the opportunity to have their vital signs monitored by professionals on a daily, =8t they
generally felt concerned about tivehealth. Other CRhave emphasisl the social aspect of the project

and the importance of having someone to talk to and share how they &mel receive cosultation in

case of a problem.

Some generatechnical problems have occurred in most sjtebere some of theCR<or informal carers

find it complicated to work with computers, tablets or smartphones due to lack the technological
familiarity and health literacy needed to make use of the devices, &tillajority have expressed that the
advantages bthe new service outeigh the required extra effort.

The new expanded role of the CR in the care setting has highlighted sarmemanagement issues.
Although CR are content with the daily monitoring and the selire routines they perceive it as
something extra on top of the usual carethey do notwish to substitute the human interaction they
have with care professionals.
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Key lessons learned

A positive change in functional capability (both activity of daily living and instrumental activity of
daily iving) wasegligible in the IC group. This suggest that the anticipated benefit from integrated
care, in terms of assisting the care recipients in coping with their daily life actifiies not
materidised in the deployment sites.

Acting on the believahat the new ICT supported integrated care service could make the care
recipients feel safer, better taken care of and more in control afirthown condition, we
hypothesigd that the service would have a beneficial effect on the psychological wellbEDBs
which would be reflected by a positive change in the GDS score f@Rseceiving IC. However,

no positive change in the depression symptoms could be associatedthétimew integrated
service.

CRgeceiving integrated care as well gmse receiingusual care reported a very high satisfaction
with the service providedit was therefore not possible to show additional improvements in the
integrated care group

Consistently, alCRsnterviewed regarding thir perspective of the new careportedthat the care
had a positive impact on thegondition or care (e.g. feel safanore in control of their own care,
feel more responsible for their own health, and have a better understanding of their condition)

The ICT solution has to be a complementat and not stand alone / replacement. Avoid the risk
that patients rely on the [Cwithout any physical contact.
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6 Domain 5: Economic aspects

A summary of the economic evaluatidms been produced in coperation betweenempirica and the
sites. For a fulzersion of the economic evaluationgase see deliverable D7.6 Deployment plans for
BeyondSilos Pathways for details of the economic aspects of the BeyondSilos integrated care services.

6.1 Summary

The assessment of the economic aspects of the BeyondSilosesemwas part of the socieconomic
AYLI OG0 laasSaavySyld 6KAOK Aa NBLR2NISR Ay RSt AOSNIOf
FYR LYGS3ANIGA2y LYy FNF adNHOGdzNBE ©

Putting into place ICBupported integrated health and social care services means thatagety of
stakeholders tend to be affected by changes to their working prqcasd often to their economic
performance. In most settingshealticare and soial care are separately orgaeds celivered and
recorded by organgtions and their staffwho ae separately funded, managed, and regulated. Further to
this, in some countries third sector organisations are increasingly becoming involved in elderly care.
Against this background, the so@gonomic assessment was carried out in such astp enablethose
parties implementing integrated care to make strategic decisions during the development and early
operation of the new IG€nabledBeyondSiloservice model. The overall aim was to support the various
regional stake holders in making the new integi@service:

1 viable: working successfully
i sustainable: maintaining a positive ratio of costs and benefitd

i1 scalable: working for the widest possible range of patients.

A methodological approach and toolkit was adopted which is called ASS$S&ssmenand evaluation
tools for eservice deployment in health, care and ageing. It enables pursuing a-stal&holder
assessment, founded on cdsenefit analysis. In particulawhen it comes to joinedip service delivery
requiring collaboration across diffent organisations, this approaadpenerally stands out from other
assessment frameworks in that it:

91 helps to identify and address stakeholders that lose through the implementation of a new service
model when compared with previous practices, and who nfaglza 6 S02YS a @S2 LI I @
comes to further pilot service mainstreamihgp-scding;

9 allows monitoring of the actual and prospective service development over, time

9 includes nodfinancial factors that in many cases have a major impact on the bealmraeba
stakeholder.

6.2 Key findings

A socieeconomic impact assessment was performed for each site in relation to the specific BeyondSilos
model implemented there. The number and types of the individual stakeholders involved in the service
and thus the anafsis varies considerably across sites

Generally, the outcomes of the soeéconomic impact assessment suggest that a positive overall-socio
economic return model can be established for the majority of sites, albeit with varying rates of return.

However,a sustainable business model is not sslident for each of the different stakeholders involved

in the delivery of BeyondSilos services, at least not at every site under the assumption of unchanged
framework conditions. bder the current service modelosts and benefits are not equally distriied

across the individual stakelders involvedn service provision, meaning thiaenefit shiftsmayrepresent
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a hurdle for economically sustainable operation of BeyondSilosnodel at some sitedVhenever sucla
change is to the disadvantage of a stakeholder, that one is likely to become a veto player that will reduce
the overall utility and performance of the service, especially if that stakeholder holds a powerful role. To
avoid veto playerst may become negssary to find additional (financial) incentives for stakeholders who
are experiencing costs buab or not enough immediate benefits from the service. Another option would

be to lower cost for the stakeholder group that is likely to become a veto plagey,by lowering current
equipmentcost, or the introduction of cossharing models.

Reachingbreakeven takes longer than expectédlesired, at least for some stakeholder groufstvices
often take a comparatively long time to arrive at breaken. A ounter measure can be to think about
quick wins for stakeholders affected by delayed benefits and high and early costs.

From the perspective of the patients involved in the joinglservice delivery model implementedtime

sites a positive soci@conomt return is expected to emerge over the assessnpemiod. A closer look at

the monetised benefits and costevealsthat the negative impacts of the new service model mainly
concern additional time requid to be spent by the patients usingthe new sytem and services. Main
benefit items for the patients are in most sites convenience due to less time spent on interacting with
care professionals.
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