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Executive  Summary  

Deliverable D7.1 is the  scientific protocol for the CareWell  project. The protocol presents 

descriptions of the relevant information for carrying out an evaluation of ICT supported 
integrated care.  

The protocol is based on the Strengthening the Reporting of Observational Studie s in 

Epidemiology (STROBE) Statement [1]. It presents the background of the evaluation, 

objectives, methodologies used for selection of participants, data collection, data 
management, statistics, monitoring and ethics. The protocol describes the evaluation  of 

the new pilot sites organisational models along with the overall evaluation of CareWell  

project.  
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1 Introduction  

1.1  PURPOSE OF DOCUMENT  

WP7 Evidence gathering and evaluation reporting for CareWell  includes detailing and 
finalis ing the methodology for the pilot evaluation. The following scientific protocol will 

ensure  that the evaluation data collection is carried out according to a common 

methodology across all pilot sites.  

CareWell is collaborating closely with two other projec ts , BeyondSilos and SmartCare. 

The three projects strive to  creat e synergy and coherence between the methodologies 
used in the evaluation framework for the projects , to allow comparisons of the results 

from the three projects. However , the three projects a re different , and  the evaluation 

framework is ada pted to the specific needs of each of them. Moreover, the evaluation of 

each project is performed independently from the other two projects , but ensuring that 
the lessons learned within each project will be transferred to the others.  

This evaluation framework constitutes D7.1. Throughout the text  in this  document, it will 

be named a protocol as opposed to an evaluation framework.  

The document will be reissued as further details are agreed.  

1.2  STRUCTURE OF DOCUME NT  

The sections in the protocol will cover the following topics :  

¶ Section 2 provides the background information, rationale an d objectives of the 

project.  

¶ Section 3 describes the methodology , including the study design, setting, 
participants, eligibility cr iteria, variables, indicators and comparators, and the 

statistical methods. This section also includes a n introduction to modelling, how it 

can apply to CareWell and the stages for the application.  

¶ Section 4 covers approvals from ethical committees, author ship guidelines  including 

scientific dissemination strategy.  

1.3  GLOSSARY  
 

Abbreviation  Full name  

ACG Adjusted Clinical Groups  

ANOVA  Analysis of variance  

CCI  Charlson Comorbidity Index  

CHF  Chronic Heart Failure  

COPD  Chronic Obstructive Pulmonary Disease  

CRF Case Report Form  

CV Curriculum Vitae  

EHR  Electronic Healthcare Record  

EPR  Electronic Patient Records  

DES  Discrete Event Simulation  

EU European Union  
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Abbreviation  Full name  

GP General Practitioner  

HADS  Hospital anxiety and depression scale  

HTA  Health Technology Assess ment  

IC  Confidence Intervals  

ICD9  International Classification of Disease, 9 th  edition,  

ICT  Information Communication Technology  

IHC  Integrated Health Care  

ISPOR  
The International Society for Pharmacoeconomics and Outcomes 

Research  

LSV  Lower Silesian  Voivodeship  

MAST  Model for ASsessment of Telemedicine applications  

NHS  National Health Service  

OR Odds Ration  

PhD  Academic Degree of Doctor of Philosophy  

PSP  Policy Support Programme  

Renewing 

Health  
REgioNs of Europe WorkINg toGether for HEALTH  

STR OBE  Strengthening the Reporting of Observational studies in Epidemiology  

TM  Telemedicin e 

WHO  World Health Organisation  

WP  Work Package  
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2 Background and rationale  

The protocol will evaluate the impact of the new organisational models developed in the 

fram ework of CareWell  project in order to provide ICT supported integrated healthcare 
(IHC) to frail elderly patients. The evaluation will be performed covering the needs of the 

different principal stakeholders, such as end users (care recipients), voluntary a nd non -

voluntary informal carers, formal care staff  /  professionals, managers, decision -makers , 

and third -party payers. Evaluation of integrated heal th care service delivery processes 
(process evaluation) will improve the current scientifically based knowle dge base on 

barriers and facili tators towards integrated health care delivery. Beyond this, scientific 

knowledge will be generated on outcomes of integrated care service delivery from the 

perspective of all actors involved. Apart from generating a number of  self - standing 
deliverables, this work package WP7 will directly feed into WP8 with a view to support ing  

further exploitation of project outcomes beyond the project duration by relevant 

stakeholders , together with  wider dissemination durin g the project.  

2.1  MA IN HYPOTHESIS  

Integrated health care will lead to a more individualised coordinated care, improve 
outcomes for frail patients, deliver more effective care , and support and pro vide more 

cost -efficient health care services.  

2.2  OBJECTIVES  

The overall aim of the ev aluation carried out in CareWell  is to identify the differences 

int rod uced  by implementing ICT supported integrated health care in different domains 
according to the MAST evaluation framework  [2], including safety and clinical outcomes, 

resource use and cos t of care, user/carer experience and organisational changes.  

The main focus of the evaluation will be the impact of ǎƻ ŎŀƭƭŜŘ άǾŜǊǘƛŎŀƭέ integration, that is the 

integration of services delivered between primary healthcare, secondary healthcare and the third sector 

(voluntary sector), and changing organisational models for the frail elderly patient.  
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3 Methods  

3.1  ASSESMENT METHODOLOG Y 

The evaluation will be conducted using the MAST multi -dimensional evaluation 
methodology adapted to the needs of CareWell project  focusing on integrated healthcare. 

MAST includes assessment of the outcomes of telemedicine applications divided into the 

following seven domains:  

1) Health problem and characteristics of the application.  

2) Safety.  

3) Clinical effectiveness.  

4) Patient p erspectives.  

5) Economic aspects.  

6) Organisational aspects.  

7) Socio -cultural, ethical and legal aspects.  

MAST is based on HTA (Health Technology Assessment), and has been successfully 

validated in the ICT PSP Type A project RENEWING HEALTH. It is encount ering an 

increasing level of success among organisations involved in trials of complex 
interventions such as those piloted in United4Health, SmartCare and BeyondSilos, 

because it fills a gap which has been widely felt in this area.  

MAST was developed under  contract with the European Commission (MethoTelemed 

project) by a multinational team led by the Odense University Hospital , which is 

participat ing  in United4Health as part of the South Denmark Regional Partnership. The 
same team which developed and valida ted MAST will be in charge of finalising the 

evaluation protocol for CareWell. For further description  of the MAST domains , please see 

Kidholm et al 2012 [2]. MAST will be used in accordance with the recommendations  of 

the ISPOR Good Research Practice Task  Force on Prospective Observational Studies [3] 
and the STROBE statement [1]. As part of the evaluation, CareWell  will test different 

possible interventions for  frail patients with multiple diseases using Discrete Event 

Simulation (for further description , please see section 3.11  on modelling).  The economic 

evaluation will be carried out as part of Work Package 8,  compris ing  the exploitation and 
business model development work. Further details on the methodological ap proach will  

be reported in D8 .1.   

3.2  STUDY DESIGN  

The aim of the evaluation is to quantify the relationship between ICT supported 

integrated health care services to frail patients , and specific outcomes one year after the 
deployment of the new organisational models . The most appropriate study design for the 

evaluation is therefore the cohort - study (prospective observational study), given also 

that random allocation is not possible.  

The strengths of this study design are mainly the collection of real - life data about  the  
im pact on costs and organisation (structure , processes , and outcome s) which allows for 

the identification of barriers and facilitators for a wider service implementation. 

Furthermore, the long follow -up period allows for registering and monitoring long - term 

health effects and other outcomes , while  the large sample size allows for stratification 

analysis and identification of patient subgroups that most benefit from the intervention.  

In addition, from an ethical perspective, the service that is proved to be ef ficacious 

should be offered to all potential healthcare users. This type of study design will assess 

the real - life effectiveness of the trialled services with a high degree of external validity 
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and generalisability of the results. Due to inclusion of patie nts from many European 

countries, this study will be able to provide a valid estimate of the expected impact of the 

new organisational models in  other regions in Europe.  

3.3  SETTING  

Study settings include all settings that are in any way relevant for the provi sion of health 
care, i.e. hospitals, GPôs offices, usersô homes and volunteer service providersô offices. 

Participants will be enrolled and the evaluation will be conducted at the following six pilot 

sites.  

Regions included in CareWell  as pilot sites are:  

¶ The Basque Country . 

¶ Wales . 

¶ Puglia . 

¶ Northwest Croatia . 

¶ Lower Silesia . 

¶ Veneto . 

3.3.1  Dates and timetable  

The enrolment will start at 1 st  of January 2015 and will end at 31st  August  2015. The 

duration of the follow -up will be the minimum of 12 months. In case of r eplacement of 

early drop outs the minimum follow -up period will be 6 months. The data collection will 
have been completed  and all data has to be uploaded to the central web -database  before 

31st  August 2016 , and the eval uation before the end of 2016.  

Patien ts will be evaluated at recruitment , and at the end of the follow -up . In addition , 

selected indicators will be evaluated at midterm of the follow -up period . 

Table 1 : Timetable  

 Expected date s Parallel 
comparison group 

in addition to  

historical data for 

comparator group  

Case finding 

start  

Case finding 

end  

Finish data collection  

and upload all data to 

central web - database  

The 

Basque 

Country  

1st  March 2015  30 th  June 

2015  

31st  August  2016  Yes 

Wales  1st  January 

2015  

1st  March  

2015  

31st  August  2016  No 

Puglia  1st  March 2015  30 th  June 

2015  

31st  August  2016  Yes 

Northwest 

Croatia  

1st  February  

2015  

1st  March  

2015  

30 th  June  2016  Yes 

Lower 

Silesia  

1st  February  

201 5 

1st  March  

2015  

30 th  June  2016  Yes 

Veneto  1st  June  2015  31 st  August  

2015  

31st  August  2016  Yes 
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3.3.2  Data collection and management  

A case report form (CRF), including a codebook, will be developed in Excel describing all the specific data 

that the pilot sites will have to collect from the participants and study settings. The codebook will specify 

level of variables, type of data (text or numbers), as well as validation rules including minimum and 

maximum values. Each pilot site will be responsible for collecting their own data, and cleaning data in 

accordance with the evaluation protocol (see section 3.10 Data handling).  De-identified data from each 

pilot site will be uploaded to a central web-based database administered by Region of Southern Denmark. 

This will allow for comparison of data between the different pilot sites. Each pilot site will have a separate 

log-in to access the database, and will be able to view its own data as well as aggregated data from all the 

pilot sites. The database will have daily back-up and secured data transfer. The pilot sites are responsible 

for ongoing upload of collected data to the central web-database during the evaluation period. The 

deadline for data upload to the central web-database will be 1st week of each month, starting at 

enrolment. 

3.4  STUDY POPULATION  

3.4.1  Eligibility c riteria  

3.4.1.1  Inclusion crit eria for end users  

Participants eligible for the evaluation must comply with all of the following criteria :  

1.  Age Ó65 years. 

2.  Presence of at least two chronic diseases included in the Charlson Comorbidity 
Index (CCI)  [4] . At least one of the comorbid conditions must be one of the 

following conditions: Chronic obstructive pulmonary disease (COPD), diabetes 

mellitus (both insulin -dependent and noninsulin -dependent) or chronic heart 

failure (CHF) . 

3.  Fulfilling local/national/organisational criteria of frailty: increased vulnerability, 

complex health needs , and at high risk of hospital or care home admission.  

4.  Participants  have to be able to understand and to comply with study instructions 

and requirement , either  independently or with help from a carer . 

3.4.1.2  Exclusion criteria for  end users  

1.  Subjects who ha ve either been registered with an active cancer diagnosis under 

treatment,  have  undergone an organ transplant, or are  undergoing dialysis prior 

to enrolment . 

2.  Subjects who are candidates for palliative care (with life expectancy less than one 

year, clinically evaluated) . 

3.  People  with an AIDS diagnos is.  

4.  People living in care homes where their daily health, care and wellbeing needs are 

met by staff (nurses and support staff) employed within the home . 

3.4.2  Recruitment of study population  

The set -up of all CareWell  pilot sites  is cohort studies, which means  that a group of 

people with simil ar characteristics are followed over a period. Potential participants are 

selected by screening e lectronic healthcare records and /or  the hospital / national 

databases and/or during long term condition annual reviews in the community setting. 
Candidates are  informed about the nature and the objectives of the evaluation. Once 

candidates have signed the informed consent form, if necessary, they participate in the 
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evaluation. Figure 1 summari ses the enrolment flow to cl arify the steps of recruiting 

patients.  

 

Figure 1 : Steps for the Recruitment  

3.4.3  Comparator s 

The comparison will be between new organisational models delivering integrated 

healthcare ( IHC ) supported by ICT infrastructure (electronical ly shared -care platform ± 

Telemedicine, TM) and old (less or no integrated) organisational models, as provided by 

pilot sites individually.  

In order to measure whether IHC has an effect, all pilot sites will provide both a group 

that will receive the new c are and a comparator group that receives usual care.   

To take appropriate account of particular national  /  regional circumstances , the rules of 

selecting a comparator group can differ between pilot sites. All pilot sites will conduct a 

baseline assessment of the study population  as specified in the CRF  prior to  the 
deployment of the new organisational models, which will serve as the basis for 

comparison (usual care) , and again at the end of the follow -up, one year after the 

deployment (new care) . Selected i ndicators will also be assessed midterm in the follow -

up period,  (Figure 2).  

 

Figure 2 :  Baseline and final assessment  

Furthermore, most pilot sites will have a parallel comparator group that receives usu al 

care ( Figure 3)  as an additional comparator .  

Both groups will be followed parallel over time.  

Baseline data 
collection  

Databases  

Questionnaires  

Interviews  

Start 
deployment of 

new 
organisational  

models  

Midterm 
assesment of 

selected indicaters  

End of follow -
up  

Final 
assessment  
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Figure 3 : Composition of the parallel comparator group  

Pilot sites will be encouraged to identify all the  patients fulfilling the eligibility criteria 

with available data in the administrative databases concerning clinical outcomes, 
healthcare resources used , etc . (optional). All the relevant data should be collected in 

order to increase the statistical power  of the comparison , and to confirm that the study 

population is representative of the total population fulfilling the eligibility criteria.  

3.5  VARIABLES  

All outcome measures , variable format , timing and  preferred collection method have 
been fully discussed an d agreed with the deployment sites. These are presented in Table 

2. The table indicates whether each variable will  be included on a voluntary b asis (V) by 

pilot sites, or if they  are required to collect data (mandatory , M ). The ma ndatory 

variables are defined by study aim and objectives, and will be used in the final analyses 
of the study. The final indicator list was  approved  at the PCC meeting held in Wroclaw , 

Poland , on  23 rd -24 th  October 2014.  The mandatory questionariesô are included in Annex 

B.    

The variables/indicators of interest cover the following domains:  

1. Overall service effectiveness and specific outcome measures :  

1.a Disease specific health status measures . 

1.b Generic health related / functional quality of life . 

1. c Psychological measures . 

2. Safety . 

3. End user / client / carer perspectives . 

4. Economic measures . 

5. Organisational impact measures . 

6. Possible confounders / control variables . 

Table 2 :  Outcome, metrics, timing and preferred co llection method  

1. Overall service effectiveness and specific outcome measures  

Hospital  

Measure  Variable 
format  

Mandatory/  
 voluntary  

Timing of 
measurement  

Preferred 
collection method  

Admission 1 Date  M Historical data 
and during 

follow -up  

Databases  
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Hospital  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred 

collection method  

Di scharge 2   Date  M Historical data 

and during 

follow -up 

Databases  

Duration 3 

(calculate from 
admission date and 

discharge date)  

Days  M Historical data 

and during 

follow -  up  

Databases  

Indication for 

hospitalisation  
ICD10 

code  

M Historical data 

and during 

fol low -up 

Databases  

Re - hospitalisation 

within 30 days  

(calculate from 
admission date and 

discharge date)  

ICD10 

code  

M Historical data 

and during 

follow -up 

Databases  

Origin 4 Categorical  M if possible 

and relevant 
for pilot  

Historical data 

and during 
follow -up 

Databases  /  

questionnaire  

Discharge destiny 5 Categorical  M if possible 
and relevant 

for pilot  

Historical data 
and during 

follow -up 

Databases  /  
questionnaire  

Notes:  1 Admission date to hospital  
 2 discharge from hospital  
 3 length of the hospital stay  
 4 indicates who initiated the contact  
 5 describes the outcome of the contact  

 

GP, Specialists, Nurse, other healthcare providers  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred 

collection method  

Physical meeting 

at Health  

centre/office  

Date  M if possible 

and relevant 

for pilot  

Historical data 

and during 

follow -up  

Databases  /  

questionnaire  

Home visits  Date  M if possible 

and relevant 

for pilot  

Historical data 

and during 

follow -up  

Databases  /  

questionnaire  

Telephone  Date  M if possible 

and relevant 

for pilot  

Historical data 

and during 

follow -up  

Databases  /  

questionnaire  

Writing (e - mail, 

SMS , etc.)  

Date  M if possible 

and relevant 
for pilot  

Historical data 

and during 
follow -up  

Databases  /  

questionnaire  

Origin 1   Categorical  M if possible 
and relevant 

for pilot  

Historical data 
and during 

follow -up  

Databases  /  
questionnaire  

Discharge 

destiny 2 

Categorical  M if possible 

and relevant 

for pilot  

Historical data 

and during 

follow -up  

Databases  /  

questionnaire  
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Notes:  1 indicates who initiated the contact  
 2 describes the outcome of the contact  

1a. Disease specific health status measurement  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred collection 

method  

Weight  Kilo gram 

(kg)  

M Baseline / end  Databases  /  

questionnaire  

Height  Centimeter 

(cm)  

M Baseline / end  Databases  /  

questionnaire  

Blood pressure  mmHg  M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

Heart rate  bpm  M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

Ox y gen  

saturation  

%  M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

Blood glucose  mg/dl  M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

HbA1c  %  M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

Creatinine  mg/d l M if relevant 

for pilot  

Baseline / end  Databases  /  

questionnaire  

1b. Generic health related/functional quality of life  

Measure  Variable 
format  

Mandatory/  
 voluntary  

Timing of 
measurement  

Preferred collection 
method  

Charlson 

Comorbidity 
Index (CCI)  

ICD -10 -CM 

AND Scale  

M Baseline / end  Databases  /  

questionnaire  

Barthel index  Scale  M Baseline / end  Databases  /  
questionnaire  

1c. Psychological measures  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred 

collection method  

GDS -  Ge riatric 

Depression Scale 
(Short Form)  

Scale  M Baseline  /  

midterm  /  end  

Databases  /  

questionnaire  

Anxiety and 
depression 

according to 

HADS  

Scale  V Baseline  /  
midterm  /  end  

Databases  /  
questionnaire  
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3. User perspectives  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred 

collection 
method  

PIRU questionnaire 
on user experience of 

IC  

Scale for 
each 

question  

M Baseline  /  
midterm  /  end  

Questionnaire  

End user perception 

of integration 

according to eCCIS   

Scale for 

each 

question  

V Base line  /  

midterm  /  end  

Questionnaire  

Carer perspectives of 

integration according 

to eCCIS  

Scale for 

each 

question  

V Baseline  /  

midterm  /  end  

Questionnaire  

NHS LTC6 template  Scale for 

each 
question  

V Baseline  /  

midterm  /  end  

Questionnaire  

4. Economic aspec ts  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred collection 

method  

Efforts related to 

service 

development & 
implementation  

Number  M Exit, 

Implementation 

and pilot phase  

Databases  /  

questionnaire  /  

interviews  

Efforts relat ed to 
service operation 

or use  

Number  M Exit, 
Implementation 

and pilot phase  

Databases / 
questionnaire / 

interviews  

Equipment cost  Number  M Exit, 

Implementation 

and pilot phase  

Databases / 

questionnaire / 

interviews  

Service 

effectiveness 

benefits  

Number  M Exit, 

Implementation 

and pilot phase  

Databases / 

questionnaire / 

interviews  

Service efficiency 

benefits  

Number  M Exit, 

Implementation 

and pilot phase  

Databases / 

questionnaire / 

interviews  

Revenue streams  Number  M Exit, 

Implementation 
and pilot phase  

Databases / 

questionnaire / 
interviews  

Willingness to 
pay  

Scale  V Exit, 
Implementation 

and pilot phase  

Databases / 
questionnaire / 

interviews  

5. Organisational aspects   

Organisational aspects a re mostly covered by qualitative data collection. A dedicated 

protocol at  WP level is being developed in cooperation  between WP3, Organisational 

models and CareWell pathways , and WP7, Evidence gathering and evaluation report. It 
will be  mandatory to have an  organi sational data collection . However, the majority of the  

questions will be voluntary , since they will depend on the local context and the 
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technology  being implemented . The table below includes the aspects that should be 

covered in the organisational data collection.  

 

Measure  Variable 

format  

Mandatory/  

 volunta ry  

Timing of 

measurement  

Preferred collection 

method  

Impacts on 

staff  

Scales, 

qualitative  

M End Questionnaire  /  

interviews  

Impacts on 

organisations  

Scales, 

qualitative  

M End Questionnaire  /  

interviews  

Service 

integration 

aspects  

Scales, 

qualitative  

M End Questionnaire  /  

interviews  

Mainstreaming 

potential and 

sustainability  

Scales, 

qualitative  

M End Questionnaire  /  

interviews  

6. Possible confounders and baseline data  

Measure  Variable 

format  

Mandatory/  

 voluntary  

Timing of 

measurement  

Preferred collectio n 

method  

Year of birth  Date  M Baseline  Databases  /  

questionnaire  /  interviews  

Gender  Binary  M Baseline  Databases / 

questionnaire / interviews  

Level of 

education  

Categorical  M Baseline  Databases / 

questionnaire / interviews  

Marital status  Categorical  M Baseline  Databases / 

questionnaire / interviews  

Ethnicity  Categorical  V Baseline  Databases / 

questionnaire / interviews  

Longest held 

occupation  

Categorical  M Baseline  Databases / 

questionnaire / interviews  

Housing tenure  Categorical  M Baseline  Databases  / 

questionnaire / interviews  

People older 
than 18 living 

in household  

Categorical  M Baseline  Databases / 
questionnaire / interviews  

Household 

income 

(yearly)  

Categorical  V Baseline  Databases / 

questionnaire / interviews  

Tobacco use  Continuous  M Baselin e Databases / 

questionnaire / interviews  

Alcohol 

consumption  

Continuous  M Baseline  Databases / 

questionnaire / interviews  

Mobile phone 

use  

Binary  M Baseline  Databases / 

questionnaire / interviews  

PC/laptop use  Binary  M Baseline  Databases / 

questionnai re / interviews  
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3.6  DATA SOURCES  /  MEASUREMENT  

See section 3.5  Table 2.  

3.7  BIAS  

Some methodological issues should be considered when planning the evaluation, data 

collection and the analyses for the CareWel l project.  

3.7.1  Information bias  

Data will be collected from different sources, which includes administrative databases, 
questionnaires and interviews. Missing or inaccurate reporting in  the administrative 

databases might occur. Therefore, each pilot site ha s to provide information on the 

quality of the databases used to collect information in order to assess the quality of the 

data. Missing or inaccurate information from the administrative databases are not 
expected to be dependent on the implementation of the ICT supported integrated 

healthcare (the exposure). Therefore, this possible non -differential misclassification 

should have only a minor effect on the analyses.  

Information collected from questionnaires and interviews may be influenced by recall 
bias. One pilot site has to collect data directly from the subjects for  some of the primary 

outcomes, such as prior hospitalisations and contacts with  healthcare services, and could 

therefore be especially effected by this form of bias. The magnitude of the effect o f the 

bias on the studyôs result will be assessed and discussed in the analysis phase.  

3.7.2  Selection bias  

Differences in characteristics between subjects who consent to participate in the CareWell  

project and those who decline participation may affect the exte rnal validity of the 

intervention. In order to address this issue, demographic characteristics of the included 

subjects will be compared to those who decline , in order to examine for any systematic 

differences.  

3.8  SAMPLE SIZE  

The number of participants  which will be recruited and included in th e evaluation of the 

project is:  

¶ Pilot 1 -  Basque Country: Ó100 + 100 in parallel comparison group . 
¶ Pilot 2 ï Wales: Ó100 No parallel comparison group . 

¶ Pilot 3 ï Puglia: Ó100  + 100 in parallel comparison group . 

¶ Pilot 4 -  Northwest Croatia: 50  + 50 in parallel comparison group . 

¶ Pilot 5 -  Lower Silesia: 50 + 50 in parallel comparison group . 

¶ Pilot 6 ï Veneto: Ó80  + 80 in parallel comparison group . 

In total, more than 840  participants  will be included in the evaluation of the project.  

3.9  STATISTICAL METHODS  

Separate analyses will be performed for  each pilot site , as well as some common 

analyses comparing the results between the pilot sites for primary outcomes and for 

some selected secondary outcomes.  



D7 .1 Evaluation Framework  

v2. 1 / 9th  February  201 5 Page 20  of 39  Public  

3.9.1  Local pilot sites  

The choice of method to analyse the data depends on:  

¶ The  type of data that are investigated (dichotomo us, categorical or numerical).  

¶ Whether  or not the  data are normally distributed.  

Simple comparisons of the distribution of data will be performed and pre sented in tables 
or histograms.  

Depending on the distribution of the data, conti nuous outcome variables are planned to 

be analysed using multivariate ANOVA tests examining the difference between group 

means.  

Binary outcome variables will be analysed using multiple logistic regression models 
estimating the Odds Ratio (OR) with proper c onfidence intervals (C I ). Different models 

adjusting for age, sex and other possible confounding variables will be performed.  

A final detailed strategy for analyses will be elaborated before analysing data.  

3.9.2  Overall analyses  

Meta -analyses are plan ned to be used to summarise and compare the results for the 
primary and secondary outcomes for the different pilot sites. The results from the meta -

analyses will be presented as tables along with graphs showing the forest plots. In order 

to assess the percentage of the total variation in estimated effects across the studies that 

is due to heterogeneity rather than to chance , the I 2 will be shown for all meta -analyses.  

First, a meta -analysis including results from all the pilot sites will be performed for the 

primary outcome and investigated for subgroup impacts based on similarities among 

populations. The relevance of this analysis will be discussed based on the level of 

heterogeneity presented in the meta -analysis. Next, the pilot sites that have similar 
populations in terms of disease, frailty or other factors will be analysed together in a 

meta -analysis.  

A final detailed strategy for the meta -analyses will be el aborated before analysing data.  

3.10  DATA HANDLING  

A two step procedure will be performed  in order to detect an d handle errors in the data 
that might impact the study results.  

Step 1:  All pilot sites have to perform the following data cleansing process before 

submitting the data to the central web -based database. All subjects with missing values, 

values that are co nsidered to be illegal or outliers must be checked and compared to an 
alternative reliable data source if such is available. The correct value (the most plausible) 

should be included in the dataset. However, a note must be made about the alteration of 

the value.  

Step 2:  The following data  cleansing will be performed when the data has been collected 

in the central web -based database before performing  the analyses.  

¶ Missing values  

¶ If one subject has <50% missing values, the remaining values are allowe d in 

ana lyses.  

¶ Analyses that requires some of the missing data will be run without the 
values, and reporting will present the total number of subjects in all analyses . 
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¶ Outlier  

¶ If a value is considered to be a realistic outlier, the value will remain 

unchanged. Sen sitivity analysis will be carried out to assess the impact of the 

outliers . 

¶ If a value is considered to be an unrealistic outlier, the value will be re -coded 
as missing.  

¶ Range check  

¶ A value is considered illegal if it falls outside the min -max range of pos sible 

values , and will be re -coded as missing.  

¶ Categorical variables  

¶ All observations must relate to the predefined categories , otherwise the value 

will be registered as missing.  

¶  

3.11  MODELLING  

3.11.1  Introduction  to Modelling  

Discrete Event Simulation (DES) [ 5] is a well -established methodological approach to 

analyse inefficiencies in operations practices by using a complex logic engine. Simulation 

mode lling consists of  getting information about how a system will behave without 

actually testing it in real life. It c an be useful when there is no possibility to carry out real 
experiments because of ethical, economic and time constraints. Its use is an extended 

application of the scientific method by completing the experiment by a mathematical 

representation of the prob lem under research to explore the impact of new approaches in 

the research question.  

Although DES remains uncommon in the healthcare industry, the technique has been 

used in both pharmaco -economics and queuing theory. As cost -effectiveness analysis is a 

requisite in the market access of new drugs, the application in medicine of the former 

method is well known. On the contrary, methods and tools of operational research are 

not yet used on a widespread basis in health care despite excellent examples. This latt er 
method identifies a comprehensive set of actions to enhance health care  through greater 

use of systems engineering principles. Systems engineering, widely used in 

manufacturing and aviation, is an interdisciplinary approach to analyze, design, manage, 

and measure a complex system in order to improve its efficiency, reliability, productivity, 
quality, and safety. It has often produced dramatically positive result s in the small 

number of healthcare organis ations that have incorporated it into their processe s. 

3.11.2  Modelling in CareWell  

¶ Objective: to represent the pathway followed by frail patients with multiple 

diseases to test different possible i nterventions in order to maximis e health 
benefits , taking into account the scarce resources from  nowadays to 2020 hor izon.  

¶ Key indicators: number of contacts (healthcare services such as avoided re -

hospitalis ation s, hospitalis ations days , and emergency department visits at 

individual level) and costs.  

When defining the conceptual model , we plan a common framework for the  different 

countries participating in the CareWell  project tailored to the specific characteristics of 

each country.  
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3.11.3  Steps  

1.  Definition of the target population and of the comparators, health impact 

indicators and economic indicators.  

2.  Conceptual model defini tion and process diagram.  

3.  Input data from administrative databases in the first stage , and from the pilots in 
the second stage.  

4.  Programming in Arena  software . 

5.  Validation process . 

6.  Getting the research results.  

3.11.4  Stages  

We are planning three stages i n the appl ication of modelling.  

3.11.4.1  Developing  the framework in the Basque country  

The first step will be carried out only in the Basque Country , by modelling the frail 

population in the Donostia -San Sebastian area for non - integrated model (in 2011) and 

for integrated m odel (2014) to compare wh at  would be the situation in 2020 as a  
function of the deployment or not of the integrated organi sational scenarios. In 2012 and 

2013 , the integrated organis ational model was deployed in this area. This includes 

reference internist , hospital l iaison nurse and home hospitalis ation. First stratification ï 

which is based in ACG approach ï was held in 2011, so we will use patients identified in 
that stratification , and follow them till the integration model was introduced. We can 

assume  that comorbid patients identified in 2011 were also in a frail situation in 2010, so 

we will consider data from that year to o so that we have a longer follow -up period. The 

second stratification was held in the 2014 with data from 2013, th at  is, after the  
integrated -model started to run. We followed these patients from 2013 to 2014.  

The stratification criteria to recruit the multimorbid patients were the sa me in both years: 

one hospitalis ation in the last year for  medical conditions , and two of the chronic  

conditions :  Diabetes Mellitus, heart failure and COPD. The ACG stratification software 

assigned a weight score associated with  the resources consumption that will be used to 
carry out subgroup analysis.  

We plan to obtain the resources consumption of both samples from the administrative 

databases (primary care and hospital) whic h include not only in -hospitalis ation discharge 

data base , but also electronic clinical records in primary care and hospitals (in -patient 
hospitalis ations, external consultations, em ergency department and home 

hospitali sation). This data will allow us to construct mathematical functions that will 

define the time between events. Competing risks will d efine which event occurs first.  

The indicators used for the modelling will be aligned with the proposal of  the scientific 
group. This can include in -patient hospitali sations, days of hospitali sations, visits to 

emergency department and other contacts with the Basque health system.  

This stage will be aimed at  develop ing  the framework to be u sed in the CareWell  project.  

3.11.4.2  Applying the mod elling to the six pilot studies  

With the same approach , but adapted to each country , we will build the model to 

compare the situation in each country in 2020 as a function of the scenarios defined by 

the results  in the intervention group and in the comparator group pilot by pilot. This 

time , the model will be populate d with the statistical analysis from each country.  
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3.11.4.3  Gener ic model for European countries  

In a generic European area with the average socio -demographi c characteristics , the 

model will allow to extrapolate the situation as a  function of the deployment or not of the 

integrated organis at ional model for frail patients.  
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4 Ethics and dissemination  

4.1  PLANS FOR SEEKING RE SEARCH APPROVAL  

Whenever necessary, pilot si tes will seek ethical approval in order to col lect and evaluate 
patient data.  

4.2  AUTHORSHIP GUIDELINE S 

Regarding scientific dissemination , the CareWell project will agree on a process for 

authorship, acknowledgment of the project work and other supportive wor ks, and sign 

off. This process will be mandatory for all publications conducted in the context of the 
CareWell project or its data. The process for authorship will be decided at the next PCC 

meeting and included in an updated version of th is evaluation pro tocol . 
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5 Conclusion  

This protocol contains the evaluation framework for the CareWell  project, reviewed  and 

agreed  by the scientific committee. The content of the protocol was  finally approved at 
the PCC meeting held in Wroclaw , Poland , on 23 rd -24 th  October 2 014. Some parts of the 

evaluation framework will need further updating as the data collection process is 

finalised. Additional conclusions will be added in parallel with the d ata collection and 

analyses.  
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Appendix B ï Questionnaires  

Q1. Charlson comorbidity index (CCI)  

Q2. Barthel Inde x of Activities of Daily Living  

¶ (Scores Range 0 ï 100)  

¶ (Scores Range 0 ï 20)  

Q3 . Geriatric Depression Scale (Short Form)  

Q4 . PIRU q uestionnaire on user experience of Integrated Care  

B.1  Q1: CHARLSON  COMORBIDITY INDEX  (CCI)  

The Charlson Comorbidity Index contains 19 categories of comorbidity, which are 

primarily defined using ICD -9-CM diagnoses codes. Each category has an associated 

we ight, taken from the original Charlson paper 1, which is based on the adjusted risk of 

one -year mortality. The overall comorbidity score reflects the cumulative increased 
likelihood of one -year mortality; the higher the score, the more severe the burden of 

comorbidity.  

Work by Quan et al. (2005) 2 has modified the Charlson Comorbidity Index (ICD -9-CM 

codes) and updated the coding to ICD -10. These updates are presented towards the end 
of this concept with the corresponding ICD -10 codes. In the appendix, you c an also find 

the coding algorithms of Quan et al. (2005) for defining comorbidities in ICD -9-CM and 

ICD -10 administrative  data.  

The Index may be calculated either for a single record (separation) or over a defined 

period of time prior to an index event. Ev ery diagnosis and procedure code is analyzed to 
see if it falls within one of the 16 comorbid conditions. If one of these is found, a flag for 

that condition is set. These flags are weighted appropriately and summed to generate 

values. There are available SAS macros (e.g. MCHP SAS macro code) that will compute 

the Index.  

In order, to estimate the CCI, the Comorbidity Score has to be added to Age Score and 

the total denoted as ñiò below.  

                                         

1  Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying prognostic comorbidity in 
longitudinal studies: development and validation. J Chronic Dis 1987;40(5):373-383. 

2  Quan H, Sundararajan V, Halfon P, Fong A, Burnand B, Luthi JC, Saunders LD, Beck CA, Feasby TE, Ghali 
WA. Coding algorithms for defining comorbidities in ICD-9-CM and ICD-10 administrative data. Med Care 

2005;43(11):1130-1139. 
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B.1.1  Coding algorithms for defining comorbidities in ICD -9 - CM 

and IC D- 10 administrative  data  
 

 

B.1.2  Comorbidity Score: weighting of the clinical conditions and  

corresponding ICD - 10 codes  
 

Weights  
Clinical conditions  ICD - 10 codes  

1 Myocardial infarct  I21.x - I23.x, I25.2  

Congestive heart failure  I09.9,I11.0, I13.0, I13.2 , I25.5, I42.0, I42.5 -

I42.9, I43.x, I50.x, P29.0  

Peripheral vascular 

disease  

I70.x - I74.x, I77.x, I79.0, I79.2, K55.1, K55.8, 

K55.9, Z95.8, Z95.9  

Dementia  F00.x -F03.x, F05.1, G30.x, G31.1  

Cerebrovascular disease  G45.x -G46.x, H34.0, I60.x - I69.x  

Chron ic lung disease  I27.8 - I27.9, J40.x -J47.x, J60.x -J67.x, J68.4, 

J70.1, J70.3, J84.1; J92.0; J96.1; J98.2; J98.3  
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Connective tissue disease  M05.x, M06.x, M08.x, M09.x, M30.x -M36.x, 

D86.x  

Ulcer  K22.1, K25.x -K28.x  

Chronic liver disease  B18.x, K70.0 -K70.3, K70.9, K71.x, K73.x -K74.x, 

K76.0, K76.2 -K76.4, K76.8, K76.9, Z94.4  

2 Hemiplegia  G04.1, G11.4, G80.1, G80.2, G81.x, G82.x, 

G83.0 to G83.4, G83.9  

Moderate or severe 

kidney disease  

I12.x, I13.1, N00.x -N05.x, N07.x, N11.x, N14.x, 

N17.x -N19.x, N25.x, Q61.x, Z49.0 to Z49.2, 

Z94.0, Z99.2  

Diabetes  E10.0, E10.1, E10.9, E11.0, E11.1, E11.9, 

E12.0, E12.1, El2.6, E12.8, El2.9, E13.0, E13.1, 

E13.6, E13.8, E13.9, E14.0, E14.1, E14.6, 
E14.8, E14.9  

Diabetes with 
complication  

E10.2 -E10.8, E11.2 -E11.8, E12.2 -E12.5, 
E12.7,E13.2 -E13.5, E13.7, E14.2 -E14.5, E14.7  

Tumor  C00.x -C76.x, C86.x -C87.x, C97.x  

Leukemia  C91.x -C95.x  

Lymphoma  C81.x -C85.x; C88x; C90.x; C96.x  

3 Moderate or severe liver 
disease  

B15.0, B16.0, B16.2, B19.0; I85.x, I86.4, I98.2, 
K70.4, K71.1, K72.x, K 72.9, K76.5, K76.6, 

K76.7  

6 Malignant 

tumor/metastasis  

C77.x -C80.x  

 AIDS  B20.x -B24.x  

Age Score  

¶ Age <50 years: 0 points  

¶ Age 50 -59 years: 1 points  

¶ Age 60 -69 years: 2 points  

¶ Age 70 -79 years: 3 points  

There is also the option of calculating the Charlson Pro bability ( 10 year mortality) where 

Z is the 10 year survival:  

 Calculate Y = e^(i * 0.9)  

 Calculate Z = 0.983^Y  

However, one major issue using CCI is that in several European countries there are legal 
restrictions concerning AIDS e.g. the Italian law does no t allow to ask, collect or keep 

data relevant with the AIDS, and so although AIDS is not very often in our target 

population, the calculated index may underestimate the real severity of comorbidities.  
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B.2  Q2: BARTHEL INDEX  (BI)  

The Barthel Index (BI) was d eveloped as a measure to assess disability in patients with 

neuromuscular and musculoskeletal conditions receiving inpatient rehabilitation [1] and 

has been recommended by the Royal College of Physicians in the UK for routine use in 

the assessment of older  people [2]. The index is an ordinal scale comprising ten activities 
of daily living. The original BI was scored in steps of five points to give a maximum total 

score of 100 (Appendix ï Q1). A widely adopted modification to the index by Collin and 

Wade [3]  includes a revised score range of 0 ï20 (Appendix ïQ2). 3 Items are rated based 

on the amount of assistance required to complete  each  activity.  Information can be 

obtained from the patient's self - report, from a separate party who is familiar with the 
patien t's abilities (such as a relative), or from observation. Lower scores indicating 

increased disability.  

 

                                         

3
  References:  [1] Mahoney FI, Barthel DW. Functional Ev aluation: The Barthel Index. Maryland 

State Med J 1965; 14: 61 ï5.  [2] R eport of joint workshops of the Research Unit of the Royal 
College of Physicians and the British Geriatrics Society. Stand -  ardised assessment scales for 

elderly people. London: Royal College of Physicians 1992.  [3] Collin C, Wade D. The Barthel 

Index: a reliability study. Int Disabil Stud 1988; 10: 61 ï3.  
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B.2.1  Barthel Index of Activities of Daily Living (scores range 0 ï 

100)  
(Ref: aŀƘƻƴŜȅ CLΣ .ŀǊǘƘŜƭ 5Φ άCǳƴŎǘƛƻƴŀƭ ŜǾŀƭǳŀǘƛƻƴΥ ǘƘŜ .ŀǊǘƘŜƭ LƴŘŜȄΦέ aŀǊȅƭŀnd State Medical Journal 1965;14:56-61) 

 

 

 

Provided by the  I nte rne t Str oke Cente r ð www.s tr okecente r .o rg 

THE Patient Name: ___________________________ 

BARTHEL  Rater  Name: ___________________________ 

INDEX Date: ___________________________ 

 

Acti vity Score 

 

FEEDING 
0 = unable 

5 = needs help cutting, spreading butter, etc., or requires modified diet 

10 = independent ______  

BATHING 
0 = dependent 

5 = independent (or in shower)  ______  

GROOM ING 
0 = needs to help with personal care 

5 = independent face/hair/teeth/shaving (implements provided)  ______  

DRESSING 

0 = dependent 

5 = needs help but can do about half unaided 

10 = independent (including buttons, zips, laces, etc.)  ______  

BOWELS 

0 = incontinent (or needs to be given enemas) 

5 = occasional accident 

10 = continent ______  

BLADDER 
0 = incontinent, or catheterized and unable to manage alone 

5 = occasional accident 

10 = continent ______  

TOILET USE 

0 = dependent 

5 = needs some help, but can do something alone 

10 = independent (on and off, dressing, wiping)  ______  

TRANSFERS (BED TO CHAIR AND BACK)  

0 = unable, no sitting balance 

5 = major help (one or two people, physical), can sit 

10 = minor help (verbal or physical) 

15 = independent ______  

MOBILITY (ON LEVEL SURFACES) 

0 = immobile or < 50 yards 

5 = wheelchair independent, including corners, > 50 yards 

10 = walks with help of one person (verbal or physical) > 50 yards 

15 = independent (but may use any aid; for example, stick) > 50 yards ______  

STAIRS 
0 = unable 

5 = needs help (verbal, physical, carrying aid) 

10 = independent ______  

 

 

 TOTAL (0ï100): ______  
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B.2.2  Barthel Index of Activities of Daily Living (scores range 0 ï 

20)  

(Ref: Collin C, Wade DT, Davies S, Horne V. The Barthel ADL Index: a reliability study. Int Disabil Stud. 1988;10(2):61-63)  

 

 

B.3  Q3: GERI ATRIC DEPRESSION SCA LE (SHORT FORM)  

While there are many instruments available to measure depression, the Geriatric 

Depression Scale (GDS), first created by Yesavage, et al. 4, has been tested and used 
extensively with the older population. The GDS Long For m is a brief, 30 - item 

questionnaire in which participants are asked to respond by answering yes or no in 
reference to how they felt over the past week. A Short Form GDS consisting of Ο15 

questions was developed in 1986  (Appendix ï Q5) .5 Questions from the L ong Form GDS 

which had the highest correlation with depressive symptoms in validation studies were 
selected for the short version. Of the 15 items, 10 indicated the presence of depression 

when answered positively, while the rest (question numbers 1, 5, 7, 11, 13) indicated 

depression when answered negatively. Scores of 0 -4 are considered normal, depending 

                                         

4  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 scale: A preliminary report. 

Journal of Psychiatric Research, 17, 37 -49.  

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

development of a shorter version. In T.L. Brink (Ed.), C linical Gerontology: A Guide to 

Assessment and Intervention (pp. 165 -173). NY: The Haworth Press, Inc.  
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on age, education, and complaints; 5 -8 indicate mild depression; 9 -11 indicate moderate 

depression; and 12 -15 indicate severe depression.  

The Short Form i s more easily used by physically ill and mildly to moderately demented 

patients who have short attention spans and/or feel easily fatigued. It takes about 5 to 7 

minutes to complete. It has been extensively used in community, acute and long - term 
care setti ngs.  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 practice and research. In a validation study comparing 

the  Long and Short Forms of the GDS for self - rating of symptoms of depression, both 
were successful in differentiating depressed from non -depressed adults with a high 

correlation (r = .84, p < .001) (Sheikh & Yesavage, 1986).  

Reference: Sheikh JI, Yesavage JA . Geriatric Depression Scale (GDS): recent evidence and 

development of a shorter version. Clin Gerontol . 1986 June;5(1/2):165 -173  

Choose the best answer for how you felt over the past week.  

 

Answers in bold indicate depression. Score 1 point for each bold ed answer.  

The final score is the tally of the number of depressive answers with the following scores 

indicating depression.  

¶ 0 ï 4   No depression Ο 

¶ 5 ï 10  Suggestive of a mild depression  

¶ 11ï15  Suggestive of severe depression  

A score > 5 points should warr ant a follow -up comprehensive assessment.  

Source: http://www.stanford.edu/~yesavage/GDS.html This scale is in the public 
domain.  




