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Executive summary 
The current deliverable is the first document produced by Work Package (WP) 4 covering the project ethical 
pilot description and trial protocol definition.  

The report describes the study design, setting and population of technological intervention planned in 
TransCare. Specific population description is included, encompassing inclusion and exclusion criteria with a 
description of each pilot site sample. Moreover, recruitment and testing procedures are thoroughly 
described along with scales and measurement to be administered during each experimentation phase. The 
experimentation described in this report is agreed and shared among each end-user partner.  

The trial described in this report was also reported on the official document submitted to each partner 
country's territorial/national ethics committee, which is responsible for approving its feasibility and will 
initiate the recruitment described later in deliverable D4.2 (Recruited of the selected participants). 

The present deliverable related to task 4.1 addresses the following topics: (i) general introduction to re-
hospitalization issue (ii) the rationale of the study, (iii) study objective, (iv) study design, setting and 
population (v) equipment description, (vi) study endpoints, (vii) protocol and procedure, (viii) data analysis 
and management and (ix) legal and ethical aspects of the trial.  
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1 Introduction 
The transition from hospital to home for an older patient can be a complex and risk-filled process and 
managing this transition is one of the most critical challenges for health care systems [1]. This transitional 
period is particularly delicate because patients, still in a clinically vulnerable condition, often face many 
challenges in adjusting to and coping with the possible repercussions of their illness at home; in fact, they 
are leaving a highly controlled and organized hospital environment and returning to home life, where health 
care resources are more limited and managing their own health requires greater personal commitment [2]. 

Transitional care includes a range of interventions such as discharge planning, medication management and 
follow-up, psychological support for patients aimed at ensuring continuity of care between hospital and 
community [3]. Despite these measures, this transfer continues to be a challenge for many patients whose 
needs are often not fully met. High readmission rates can highlight inefficiencies in discharge processes and 
post-hospitalization monitoring, as well as being a source of great distress for patients and family members, 
undermining trust in the health care system. The increase in readmissions also contributes to overburdening 
medical staff, creating additional management difficulties in health facilities already marked by shortages of 
health workers [4]. Approximately 20% of patients face complications during this phase, including 
unexpected re-hospitalizations within a month of discharge, medication management errors and, in some 
cases, even deaths [5]. In addition, hospital readmissions account for a significant portion of overall inpatient 
costs and carry a significant clinical and economic burden for both patients and society, especially when they 
occur shortly after discharge [6]. 

Re-hospitalization can be influenced by several modifiable factors, both during hospitalization and after 
discharge. The underlying causes of re-hospitalization are often multifactorial: major problems include 
inadequate information management between hospital and primary care providers [7], hospital 
complications, medication errors, and premature discharge [8]. After discharge, lack of timely follow-up, 
insufficient post-discharge care, poor medication management, and poor patient education [9], are major 
critical issues. In addition, often the reasons for rehospitalization are not related to the primary event, but to 
comorbid conditions; consequently, chronic diseases can significantly influence the risk of rehospitalization, 
regardless of the reason for initial hospitalization [10]. 

In addition, when talking about re-hospitalization, the condition of the frail older person must be taken into 
consideration. Hospitalized older adults are particularly vulnerable due to their serious medical conditions, 
making hospitalization an event that can have significant negative effects, causing further deterioration in 
functional and cognitive abilities, as well as causing emotional distress [4]. As described above, comorbidities 
represent significant risk factors for rehospitalization, with heart failure among the most common [11]. Other 
conditions such as stroke, hip fracture, chronic obstructive pulmonary disease (COPD), and poorly controlled 
diabetes are also strongly correlated with rehospitalization [12]. Moreover, the presence of geriatric 
conditions, such as heart failure, frequent falls, polypharmacy, poor general condition, and functional 
disability, greatly increases the risk of rehospitalization in the older adults [13], demonstrating that there is 
a close connection between frailty and re-hospitalization. 

In this context, hospitalization within 30 days of discharge is considered one of the most representative 
outcomes of research interest that can describe the overall quality of care provided during and after 
hospitalization [14]. It is also important to provide supportive health self-management in home situations. 
As mentioned above, there are various chronic conditions such as Chronic Heart Failure (CHF), COPD, chronic 
coronary syndromes, hypertension, and diabetes that can increase a patient's chance of being re-
hospitalized. These patients are continuously increasing and living longer [15]. Moreover, although in clinical 
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reality the diseases frequently coexist in the same patient, their combined management has long been 
neglected and health care has focused on single-disease oriented approaches, often without coordination or 
integration [16] This fragmentation of care can negatively affect the patient's clinical outcome, increasing the 
risk of rehospitalization [17]. In this context, technological innovation plays an increasingly important role in 
improving patient self-monitoring and preventing readmissions.  

Several studies have investigated the impact of technology through remote monitoring devices and 
telehealth programs on reducing re-hospitalizations, particularly for chronic diseases such as heart failure, 
COPD, and other complex conditions. An early study evaluated a care transition intervention with remote 
monitoring to reduce hospital readmissions within 180 days in older patients with heart failure. The results 
showed a positive impact in reducing re-hospitalizations, but the specific efficacy for 30-day re-
hospitalizations was not explored as a primary objective [18]. Another study involved a group of patients 
diagnosed with acute coronary syndrome, heart failure, pneumonia, and COPD, at high-risk post-discharge, 
with the same outcome of reducing the number of hospital readmissions. Primary outcomes included the 
number of hospital readmissions and emergency department visits at 3 and 6 months, while secondary 
outcomes included days of hospital stay and adherence to the home monitoring protocol. The results suggest 
that the adoption of remote monitoring technologies improves patient self-management rates and reduces 
the risk of rehospitalization [19]. An additional study involved patients with COPD for 6 months using digital 
devices for daily monitoring of vital parameters and symptoms. The primary objective was to assess disease 
self-management through the Partners in Health scale. Secondary outcomes included COPD severity, COPD-
related disease literacy, emergency room access, hospitalizations, medication use, and smoking cessation 
[20]. Finally, a last study evaluated the effectiveness of a remote monitoring system (e-COBAHLT) in older 
patients with at least two chronic diseases who were discharged from the hospital. The system used 
biometric sensors to monitor clinical parameters and detect abnormalities, supporting primary care 
physicians. The primary outcome was the incidence of hospitalization among comorbid patients at 12 months 
after hospital discharge, and results showed that remote monitoring significantly reduced unplanned 
hospitalizations compared with traditional care [21]. 

In conclusion, it can be stated that although several studies have shown positive outcomes in the use of 
remote monitoring and assistive technologies for chronic disease management and reduction of 
rehospitalizations, minor focus is given to the 30-day rehospitalization as the primary endpoint. Most 
research indeed focuses on broader outcomes without specifically assessing the role of early prevention 
strategies. A more in-depth analysis of this parameter could provide key evidence to optimize care pathways, 
improve patients' quality of life, and reduce healthcare costs related to avoidable rehospitalizations.  

In addition, the use of a personalized remote monitoring system represents a cutting-edge research area that 
has only gained relevance in recent years and could significantly improve the flow of chronic patient 
management between home and hospital. Self-monitoring, although already partially investigated [31], 
remains an area that needs further development to ensure more personalized and autonomous care. 

In this context, the goal of TransCare is to assess and evaluate cases of re-hospitalization within 30 days in 
the older patient, possibly multimorbid, through the adoption of innovative technology and digital solutions 
aiming for self-management support of monitoring important physiological parameters of the older adult. 
The integration of these approaches in the care continuum aims to improve home monitoring and active 
involvement of the patient in his or her own care pathway.  

Concurrently, a crucial aspect among main project endpoints is to propose, adapt and expand the application 
of the developed solution, based on IoT, Machine Learning and digital assistance, to optimize the 
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management of the transition from hospital to home. This process will consider the peculiarities of the 
different contexts in which trials will be conducted, ensuring a tailored approach. Implementation will be 
modulated according to various factors, including language differences, national regulations, and data 
security policies, to protect patient privacy. A crucial aspect will be improved communication and care 
planning, fostering effective integration between hospital, primary care physicians and community services. 
The goal is to make the transition not only safer, but also smoother and more efficient, reducing the risk of 
re-hospitalization and improving overall patient well-being. 
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2 Rationale of the study 
The principal reason for the study is the constant hospital overload due to re-hospitalization of the same 
patient over the course of 30 days, that can be reduced by the improvement of the self-management 
capability of the patients, once at home after hospitalization. It is indeed a very recurrent problem among 
chronic and multimorbid patients that they are re-hospitalized for the same initial pathological cause.  
Conditions with the highest readmission rates include CHF, COPD, diabetes, and chronic infectious processes, 
among others. The recurrence of hospitalizations causes a severe decrease in the quality of life of the patient 
and his or her family, resulting in physical and psychological stress for both. Likewise, health care workers 
are overburdened, and health care facilities often do not have enough capacity to handle the influx. 
Improving patients' self-management skills could significantly reduce the re-hospitalization rate and, 
consequently, the negative impact on hospitals and healthcare facilities. This issue was addressed in depth 
within WP3, which focuses on the analysis of the patient's transitional care process, i.e., the pathway from 
hospital discharge to return to daily life, with the aim of improving continuity of care and reducing re-
hospitalizations. The analysis conducted within WP3 reveals common critical issues among partner countries, 
such as fragmentation of services, poor integration and difficulties in communication between hospitals, 
primary care physicians and territorial services. For this reason, the development of integrated solutions 
enables more efficient management of clinical data and more effective coordination among the different 
actors involved in patient care.  

Telemonitoring strategies, home care and personalized support can play a key role in improving patients' 
quality of life and easing the burden on healthcare facilities. It is for this reason that TransCare aims to create 
a digital ecosystem for remote monitoring of the multimorbid patient that aims to avoid rehospitalization of 
the patient by self-monitoring their general health conditions. The TransCare platform will feature a ML-
based post discharge analytics component that will analyse data monitored on daily life activity and vital 
signs to determine insights that can be used by medical professionals to address the problems that require 
intervention. Concept overview of TransCare project is depicted in Figure 1.  

 

Figure 1TransCare concept overview 



 

  10 
 

3 Study objectives 
3.1 Primary objective 
Among primary endpoints, we can address two different outcomes: from a clinical perspective, the project 
aims to measure and evaluate the rehospitalization rate after 30 days after the patient is discharged from 
the hospital, following a period of applying the new care pathway that features an innovative digital and 
technological system including medical devices, an activity tracking device and a digital platform. From a 
technical perspective, the project aims to create an IoT system including medical and non-medical devices 
accompanied by a digital platform to increase the patient's ability to self-monitor vital parameters based on 
the control plan proposed by the physician, trying to reduce preventable hospitalization for the patient. 

3.2 Secondary objectives 
From a clinical perspective, secondary objectives include evaluating re-hospitalization at 60 and 90 days after 
discharge. Furthermore, the total number of hospitalizations the participant underwent during the whole 
experimentation duration will be evaluated, to stratify the outcome over a longer period and achieve a more 
accurate outcome in terms of predictivity and prevention. Moreover, secondary objectives include evaluation 
of overall health status in terms of physical performance (Short Physical Performance Battery) and quality of 
life (EQ Visual Analogue Scale, Short Form-12 Health Survey), as well as the evaluation of usability of the 
platform (System Usability Scale, Psychosocial Impact of Assistive Devices Scale) and reduction of the impact 
in terms of cost and resources utilizations (Qualitative Interviews). Finally, the project wants to explore the 
capability of the system in empowering participants in terms of digital/eHealth literacy skills achievement 
(eHealth Literacy Scale). From a technical perspective, secondary objectives include acquiring a pool of data 
derived from activity tracking to build ML models that can estimate and predict the physical condition of the 
patient using the proposed system. 
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4 Study design, setting and population 
The general objective is to measure the 30-day re-hospitalization rate in patients with different conditions 
characterized by a high risk of re-hospitalization. This will be achieved by using an ecosystem of home devices 
and a central monitoring platform on 210 older adults recruited from Italy, Romania and Norway. Each 
country will enrol different number of subjects, as reported in Table 1.  

Each end-user partner will recruit population in specific recruiting centre, as reported below: 

• Institutul Inimii “Nicolae Stancioiu”, Calea Motilor 19-21, 400001, Cluj-Napoca - Romania 
• IRCCS INRCA, Via della Montagnola 81, 60129 Ancona – Italy 
• Farsund kommune, Postboks 100, 4552, Farsund - Norway 

Table 1 Experimental trial participants divided by country 

Older adults 
Italy Romania Norway 

Case Controls Case Controls Case Controls 
50 50 15 15 40 40 

100 30 80 
 
The pilot study involves three different phases: Recruitment (R), Baseline evaluation (T0), final evaluation 30 
days after discharge (T1), first follow-up 60 days after discharge (T2) and second follow-up 90 days after 
discharge. At 60 and 90 days, patients will continue to use the technology to evaluate the effect of the 
ecosystem on the other two re-hospitalization outcomes. For this reason, “follow-up evaluations” have been 
defined. Figure 2 summarizes the pilot study design of Italian trial. 
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Figure 2 Pilot study design of TransCare Italian trial 

4.1 Participants 
The inclusion criteria, evaluated at the patient’s hospital discharge, are: 

• Aged 65 and over; 
• Capacity to consent; 
• Able to stand and walk even with support;  
• MMSE ≥ 18; 
• If mild to moderate dementia condition present (18 ≤ MMSE< 26), caregiver presence required, 

identified as a person close to the participant who comes into contact with the participant at least 
twice a week; 

• CFS score 2-7; 
• Own a personal device (smartphone or tablet) with internet connection 
• If presence of metastatic cancer, life expectancy > 6 months  

The exclusion criteria are: 
• Failure to meet the inclusion criteria; 
• Allergy to nichel components;  
• Concomitant participation in other studies; 
• Severe dementia condition 
• Terminal chronic renal failure with the need for dialysis 
• Inability or unwillingness to sign written informed consent; 
• Pacemaker or implantable cardioverter defibrillator;  

Final follow-up 90-days
(T3)

Final follow-up 
90-days

(T3)

First follow-up 
60 days (T2)

Final term 
evaluation - 30 

days (T1)

Allocation 
baseline

(T0)

Recruitment (R)
assessment of 

eligibility

Randomization

To 
intervention 

= 50

withdrawn 
(give reason)

Lost follow up 
(give reason) 

Lost follow up 
(give reason) 

To control = 50

withdrawn 
(give reason)

Lost follow-up 
(give reason)

Lost follow up 
(give reason) 

Exclusion
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• Significant visual or hearing impairment; 
• Severe systemic diseases with life expectancy 1 year; 
• Move to nursing home after discharge;  

4.2. Pilot sites description  
• Italy: In Italy the end-user partner will be recruited from the Geriatrics Operating Unit of IRCCS 

INRCA. The research team includes multidisciplinary professional personnel that will have the 
possibility to meet end-users and their families to present the project and the modalities of possible 
participation. It will be responsibility of the research group to give technical support with the use of 
the TransCare technological ecosystem and take track of clinical flux of data acquired from each 
participant to correctly archive it and analyze it afterwards. End-users involved in pilot trial will first 
be screened by the appropriate physician or nurse for evaluation of clinical and physical/cognitive 
inclusion criteria and eventual recruitment for the TransCare project. The typical inpatient that is 
hospitalized in the IRCCS INRCA geriatrics department is an older adult, frail and often multi-morbid, 
who access the hospital for a series of conditions that fall in the acute infectious processes (urinary, 
biliary tract infection etc.) or cardiac sphere (chronic heart failure). 

• Norway: In Norway, patients will be recruited from the municipal care services in collaboration with 
the local hospital (Sørlandet sykehus avd. Flekkefjord). The municipal services office serves as the 
single point of contact for all patients and is notified by the hospital of all potential new patients 
shortly after admission. The project multidisciplinary team will work closely with the municipal 
services office to identify and recruit patients. When a potential patient is identified, the project 
multidisciplinary team will meet the patient and their family to present the project. Screening for 
cognitive and physical inclusion criteria will be a shared responsibility between the hospital and 
municipal multidisciplinary teams. Home health services will provide technical training on the 
equipment to the patient and will also be responsible for the daily follow-up. Home health will 
respond to measurements and forms that trigger alarms. The typical patient receiving care in the FAR 
municipality is an older, frail patient with chronic illness, infections, or those requiring postoperative 
rehabilitation.  

• Romania: In Romania the patients will be recruited from the Cardiology Department of the Niculae 
Stancioiu Heart Institute. The research team includes cardiologists and technical staff. The 
cardiologist will screen hospitalized patients to evaluate the clinical, physical and cognitive inclusion 
criteria and eventual recruitment for the TransCare project. They will meet with the patient and their 
family to present the project and the modalities of possible participation. The technical specialists 
will provide support in utilizing the TransCare technological ecosystem, take track of clinical data flow 
from each participant, and ensure that the data is properly archived for subsequent analysis. The 
typical inpatient that is hospitalized in the HINS, Cardiology Department presents with heart failure 
caused by medical conditions such as: chronic coronary syndromes, acute coronary syndromes, or 
valvular heart disease. Another category of patients is represented by those with arrhythmias, 
conduction disturbance or peripheral vascular diseases. 

  



 

  14 
 

5 Equipment 
The equipment provided in the trial includes a platform provided by Tellu AS that is responsible for conveying 
all the information and data captured by the devices on a single hub, a series of medical devices (described 
in Table 2) communicating with the platform through a mobile application, and an activity tracking wearable 
smart band (reported in Table 3) that provides insights on physical activity, sleep, and general health. Figure 
3 shows an overview of measurement architecture.  

 
Figure 3 Overview of measurement architecture. Red boxes highlight three major components as stated above (activity sensor, 

medical sensor devices and platform) 

In TransCare, the patient will have an activity tracker and other devices, and report measurements through 
the patient app, named Dialogg (the platform also supports sending measurements through a separate 
stationary gateway), as reported in Figure 4. 

The right side of Figure 4 shows the various roles involved in providing such a service to the patient. They can 
all use the Tellucare Remote Patient Monitoring (RPM) web application, which has different user interfaces 
and functionality for different roles (a user can have access to multiple roles). A service 
administrator/responsible is involved in onboarding the patient, creating the appropriate care plan, 
configuring the devices, etc.  

The system allows the operator to only visualize if the technology is functioning and not to give an 
interpretation of the clinical data or send emergency alert of any kind. The system allows only the monitoring 
and the data collection of trends to understand the behavior and the disease trajectories over time and not 
real time/continuously. This is essential for research and patient data collection purposes, improving 
scientific knowledge on re-hospitalization and facilitating patient self-management. Thus, it is not the role of 
the operator to continuously monitor the data flowing through the platform, nor is it the role of the operator 
to promptly alert territorial health continuity services in case of emergency situations.  Should the patient or 
his/her caregiver detect, by direct measurement or visualization on the platform, physiological parameters 
that may be suspect and indicators of dangerous situation, with or without the presence of symptomatology, 
then the patient or caregiver will be required to act as he or she would normally do, that is, to alert the 
appropriate medical authorities or general practitioner. 

The administrator role is responsible for managing the account structure, users and devices. This role does 
not have access to any patient data.  
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Figure 4 Remote Patient Monitoring overview 

5.1. Technical description of medical devices 
Medical devices adopted in the experimentation are in charge of acquiring biomedical parameters of the 
patient relevant to describe clinical condition of discharged patient.  

All the patients recruited in this study will be given an established set of devices according to the specific 
pathology requirement and willingness to use. One exception is the Tanita RD-454 HR Smart Scale device, 
which will not be directly provided to users, but will be used at every assessment performed by health care 
personnel in the hospital. Table 2 reports the complete list of medical devices that will be provided to the 
participants and agreed among end-user partners. It is reported the complete list of all devices included in 
the international trial, but each end-user partner will adopt one or more devices depending on clinical need 
and potential use. Detailed information can be retrieved from Sec. 4 of D2.1. 

In addition to the devices listed in the Table 2, the Norwegian pilot will use, only for certain patients, a system 
already integrated into the Tellu Platform that involves camera supervision equipment and personal alarms 
to enhance safety and support independent living. Camera supervision allows caregivers to remotely monitor 
individuals, ensuring their well-being while respecting privacy. Personal alarms provide users with a quick 
way to call for help in emergencies, offering peace of mind through features like GPS tracking and two-way 
communication. However, these two additional devices will not be adopted by the other partners and remain 
a feature exclusive to Norway. 

Table 2. Medical Devices adopted in the experimentation 

 Name Type Description Main functionalities 
A&D Medical UC-352BLE scale 

 Medical 
device (CE) Smart scale 

A weight scale with Bluetooth connectivity. 
This scale is easy to use – the user stands on the 
scale until a value is shown on the display, and 
the measurement (Kg) is automatically 
transferred to the gateway. 
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Tanita RD-454 HR Smart Scale 

Medical 
Device (CE) Smart scale Device to analyze different body compositions, 

including body water  

A&D Medical UA-651 BLE or UA-656 BLE 
blood pressure meters  

Medical 
device (CE) 

Blood pressure 
meter 

The cuff is fastened on the arm and the button 
is pressed on the device to start the 
measurement. The display shows the status, 
and the measurement is automatically 
transferred to the gateway when ready. 
Parameters acquired: Systolic pressure 
(mmHg), diastolic pressure (mmHg) and pulse 
(/min). 

Contour Next ONE glucometer  

Medical 
device (CE) Glucometer Device able to acquire blood glucose level 

(mmol/L) 

Nonin Pulse Oximeter  

Medical 
device (CE) Pulse oximeter 

It starts measuring as soon as a finger is 
correctly inserted. Spot Check measurement is 
abled, meaning the device gives one 
measurement once the value is stable. The 
device also supports continuous 
measurement. Parameter acquired: Oxygen 
saturation (%) and pulse (/min) 

A&D Medical UT-201BLE Thermometer 

Medical 
device (CE) Thermometer 

Device able to measure body temperature (°C). 
Turned on with the power button and 
positioned to make the measurement. It beeps 
when it has a temperature reading, and 
transfers to the app.  

OMRON Complete 

Medical 
device (CE) 

Blood pressure 
meter + ECG  

Device to monitor blood pressure and heart 
rate. It also has the function of performing a 
single-lead ECG. 
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5.2. Technical description of non-medical devices 
An activity tracker provides valuable insights into activity, sleep, and general health, offering extensive data 
from a single device. However, these devices are not medically certified or diagnostic tools, and their 
measurements, such as heart rate and body temperature, are less accurate than specialized sensors. Despite 
this, they excel at identifying trends, especially activity levels, which are crucial for target patients in this 
project. Moreover, they can continuously generate substantial data for scientific analysis. Access can be 
difficult, as data is typically processed and stored in closed systems, requiring careful consideration when 
choosing and integrating these devices into TransCare. Table 3 reports a summary of main functionality of 
the selected device. However, it is not necessary that all end-user partners adopt the same model of the 
device, but it is important that features (collected parameters) are the same. Further details about activity 
tracking technology description and integration can be found in Sec.5 of D2.1. 

Table 3 Activity tracking smart band description 

 Name Type Description Main functionalities 

Fitbit  
 

Commercial non-
medical device 
(CE) 

Activity tracking 
smart band 

Main tracking functionalities: Heart rate 
tracking, resting heart rate, steps, distance, 
calories, sleep tracking stages, blood oxygen 
tracking, breathing rate, skin temperature 
variation. 

 

Furthermore, participants and caregivers will be given a tablet where they can use and navigate the platform, 
as reported in Table 4. Alternatively, participants can download the app to their own device. 

Table 4 Tablet description 

 Name Type Description Main functionalities 
Tablet 

 

Commercial 
device (CE) Smart tablet 

Main functionalities: Opening and navigating 
the digital platform for healthcare 
professionals. Visualizing and using Dialogg 
app by participants 

 

5.3. Description of platform 
The platform developed by Tellu represents an advanced technology infrastructure RPM facilitating the 
transition of care from the hospital to the home. Designed to provide personalized and secure healthcare, 
the platform integrates telehealth, alarm management and remote supervision services, offering complete 
interoperability with medical devices and other healthcare systems through the adoption of open standards. 
At the core of the platform is a data repository compliant with the HL7 FHIR standard, which enables 
structured organization and management of patients' clinical information. This repository collects and stores 
health profiles, treatment plans, measurements acquired through medical devices, and responses to self-
assessment questionnaires. This data is accessed through an architecture of modular APIs designed to meet 
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the specific needs of each type of user. The Dialogg mobile application allows patients to interact with the 
system, recording measurements and communicating with healthcare professionals. Healthcare providers, 
on the other hand, use a dedicated web interface to monitor clinical parameters, manage alerts and update 
care plans. Platform administration is provided by specific tools for user, device and data security 
management. On the sensitive information protection front, an advanced authentication and security system 
based on OpenID Connect and OAuth 2.0 is implemented, with strict role management and an encryption 
system that complies with international ISO 27001 standards and European GDPR regulations. Every 
transaction is recorded in an audit log to ensure traceability and transparency in data access. A distinctive 
feature of the platform is its ability to integrate certified medical devices and physical activity tracking 
systems. With Bluetooth device compatibility, the system captures vital data such as blood pressure, blood 
glucose, body temperature, and oxygen saturation. In parallel, integration with Fitbit allows monitoring of 
parameters related to physical activity and sleep quality, providing a complete picture of the patient's health 
status. The collected data are transmitted and stored in the FHIR database, used for advanced processing 
based on machine learning, thus enabling timely intervention in case of abnormalities. Further adding value 
to the platform is its integration with Memas, a digital assistant designed to support patients in the daily 
management of their health. Through interactive tools, Memas provides educational materials, general 
suggestions on diet and exercise, as a “disease literacy” information system. No coaching intervention are 
meant to be performed with the platform.  

For Italian participants, the information collected in Memas and provided to the end user are generic 
guidelines released by Italian National Healthcare Societies (ISS, Ministero della salute) and International 
healthcare organizations (WHO). Moreover, self-assessment questionnaires will be available in the system, 
which allow the patient's well-being to be monitored and any critical issues to be reported to health care 
providers. TelluCare provides the secure and scalable technology infrastructure for managing health data, 
while Memas enriches the patient's experience, fostering autonomy in managing their own health and 
improving communication with caregivers. Further detail and specification of digital platform characteristics 
are reported in Sec 3 of D2.1. 
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6 Study endpoints 

6.1. Primary endpoint 
The primary endpoint of the study is constituted by the reduction of the incidence of 30-days re-
hospitalization rate, supporting the self-management of the patients through an innovative remote 
monitoring system. It will be accessed by checking if the older adult is readmitted in the healthcare facility at 
the end of the 30 days trial period.  

6.2. Secondary endpoints 
The secondary endpoints are: 
• Checking hospital readmission at 60 and 90 days after hospital discharge to evaluate longer term rates. 
• Checking how many times the participant possibly got re-hospitalized. 
• Improving health status of older person in terms of general quality of life and physical performance. It 

will be accessed through EQ Visual Analogue Scale [26] and Short Form Health Survey - 12 items [27] for 
general wellbeing status and Short Physical Performance Battery [23] for physical performance and 
functional status; 

• Accessing the usability of the system, to be evaluated through the System Usability Scale [28] to check 
specific dashboard usability 

• Supporting the empowerment of participants in terms of digital/eHealth literacy skills achievement, 
skills that will be assessed through eHeals scale [29]. 

• Evaluate acceptability, usability, effectiveness and willingness to pay of the system through semi-
structured interviews; 

• Evaluation of clinical resource utilization through interviews. 
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7 Protocol 
For this pilot study, 210 older adults will be enrolled. The participants will be randomized into 2 groups, 
respectively 105 cases and 105 controls. The randomization technique based on a single sequence of random 
assignments is used  

A summary of all data collected and when these are collected is provided in Table 5. All scales used are 
validated in all the national languages of each end-user partner (Italian, Norwegian and Romanian) and 
suitable for administration for the patients recruited in the study. A complete list of scales are attached as 
Appendix to the present deliverable. 

Table 5 Clinical assessments and scales divided by different evaluation times 

Scale(s) R T0 T1  T2 T3 

Socio-demographic and Anamnesis (Check-list) ✔ 
 

   

MMSE (cognitive) ✔ 
 

   

Short Physical Performance Battery (physical) ✔  ✔ ✔ ✔ 
Clinical Frailty Scale (Frailty) ✔     

30-days Rehospitalization rate (y/n)   ✔   
60-days Rehospitalization rate (y/n)    ✔  

90-days Rehospitalization rate (y/n)     ✔ 
ATDPA – C (Technology attitude)  ✔    
EQ-5D-5L (only VAS scale) (quality of life)  ✔ ✔ ✔ ✔ 
SF-12 short form (4 weeks recall period) (impact of 
health in everyday life)  ✔ ✔  

 
✔ 
 

Clinical resource utilization    ✔ ✔ ✔ 
SUS (Usability of dashboard)    ✔  ✔ 
eHEALS scale (ehealth literacy)  ✔ ✔  ✔ 
Semi-structured interview on self-management 
improvement, usability and effectiveness of the 
system 

  ✔  
 
✔ 

The Mini Mental State Examination (MMSE) [22] is a neuropsychological test used to assess cognitive 
function and detect cognitive impairment; it is particularly useful for monitoring the development of 
dementia and assessing the cognitive status of patients in clinical settings. Consisting of 30 questions, the 
test assesses five areas: orientation, registration, attention and computation, recall, language and visuo-
constructive skills. The maximum score is 30, with scores below 24 indicating possible cognitive impairment.  

The Short Physical Performance Battery (SPPB) [23] assesses physical performance based on three criteria 
by testing balance, walking speed and chair raising abilities. This scale is a valuable tool for assessing physical 
function, especially in older adults and individuals with chronic conditions. Because of its simplicity, reliability, 
and clinical utility, the SPPB is an essential tool for assessing physical function and improving health 
management in the older person and vulnerable populations. 

Clinical Frailty Scale (CFS). [24] This descriptive scale divides the older participants into 9 classes based on 
the information provided by them and their relatives: between 1 and 3 the patient is non-frail, pre- frail if 4, 
he/she is frail from 5 to 9. 
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The Assistive technology device predisposition assessment (ATD PA-C) [25] module is the user's module 
that analyzes the user's subjective satisfaction with the results achieved in a variety of functional areas. It is 
part of the ATD PA (Assistive technology device predisposition assessment) tool and asks the user to prioritize 
aspects of his or her life where improvements are desired and solicits the user's perspective with respect to 
the aid. 

The EuroQol Visual Analogue Scale (EQ VAS) [26] records the respondent’s self-rated health on a 20 cm 
vertical, visual analogue scale with endpoints labelled ‘the best health you can imagine’ and ‘the worst health 
you can imagine’. This information can be used as a quantitative measure of health as judged by the individual 
respondents. 

The Short Form Health Survey - 12 items (SF-12) [27] is a self-assessment questionnaire designed to measure 
health-related quality of life quickly and concisely. It is an abbreviated version of the SF-36, with only 12 items 
that provide a broad assessment of physical and mental health conditions. 

The System Usability Scale (SUS) [28] is a reliable tool for measuring usability. It consists of a 10-item 
questionnaire with five response options for respondents, from ‘Strongly agree’ to ‘Strongly disagree’. It allows 
for evaluation of a wide variety of products and services, including hardware, software, mobile devices, 
websites and applications. It is easy to administer to participants and can be used on small sample sizes with 
reliable results and can effectively differentiate between usable and unusable systems. 

The eHealth Literacy Scale (eHEALS) [29] is a 10-item measure of eHealth literacy developed to measure 
consumers’ combined knowledge, comfort, and perceived skills at finding, evaluating, and applying electronic 
health information to health problems. Advantages include simplicity and speed, in fact it is a short and easy 
test to administer, suitable for clinical and research settings; user focus, as it focuses on perceptions and 
subjective abilities, allowing for identification of specific educational needs; and flexibility, as it can be 
adapted to different populations and cultural contexts. 

A Semi-structured Interview is adopted to evaluate the perspective on usability, acceptability, effectiveness 
and willingness to pay. A complete version of interviews is included in the material to be delivered to Ethical 
Committee for approval. 

A Clinical Resource Utilization will be used to investigate consumption of health care resources, use of 
diagnostic tests and specialized clinical procedures, use of care services, and eventual hospital readmission, 
throughout the study period. 
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8 Procedure 

8.1. Recruitment (R) and Baseline Evaluation (T0) 

Recruitment and experimentation procedures are the same among the three European pilot sites. Patient 
will be enrolled from the operative unit/facility department, listed below: 

• Geriatrics Acute Care Ward of IRCCS INRCA, in the Ancona branch, according defined inclusion 
criteria.  

• Medical and Geriatric Departments at Sørlandet Hospital Health Trust, Flekkefjord, and the 
allocation of services department of municipality of Farsund according to defined inclusion criteria. 

• Cardiology Department of the 'Niculae Stancioiu’ Heart Institute, in Cluj-Napoca, according to the 
defined inclusion criteria. 

During the recruitment phase (R), i.e., prior to discharge or within 3 days of discharge, general information 
will be collected about the subjects, particularly health status and cognitive condition. MMSE will be 
administered to gain a cognitive level framework, the CFS to evaluate frailty and SPPB to access physical 
condition. 

The investigator will contact (by mail, telephone or physically) the participant to define his availability with a 
view to setting up the research project at home and will access his/her signed consent. When recruitment is 
complete, the investigator will randomize the participants into two groups: control group and experimental 
group. The allocation is done in an alternating randomized manner (ABAB) according to the order of inclusion 
of the participants. Participants in the experimental group will receive the digital platform already installed 
in a tablet (Table 4), or alternatively, they will use their own smartphone. In this case, they will be helped 
with the installation of the application and advised on how to use it. Furthermore, they will receive a set of 
medical/non-medical devices as reported in Table 2 and Table3. Participants in control group will not be 
assigned any type of technology but will simply be checked whether they will be re-hospitalized at the end 
of 30, 60, or 90 days. 

At the staring of the experimentation, baseline evaluation (T0) is conducted directly at the hospital or at 
patient’s home according to specific local needs of each end-user partner. The scales included Socio-
demographic questionnaires, ATDPA-C, EQ-5D-5L VAS, SF-12 and eHEALS, will be administered. 

The participant belonging to experimental group will receive training sessions about the digital platform and 
the medical/non-medical device utilization. 

During the first month of experimentation, the participant belonging to the experimental group will be 
invited to use the devices in the way he/she wishes. In any case, participants will not be obliged to manipulate 
the devices.  

In addition, during the experimentation phase, participants will be contacted weekly to inquire about the 
utilization experience and their feelings about the activity and, possibly, offer technical help when needed. 

8.2. First Intermediate Evaluation (T1 at 30 days)  
Both for the experimental and control group, participants will be checked firstly if they were re-admitted in 
the hospital after 30 days of system utilization. 

Only for the experimental group, after 30 days of system utilization, patients is evaluated or at home or at 
hospital. Participants will be evaluated on physical condition using the SPPB, quality of life through the VAS, 
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usability of platform and system using SUS. Clinical resource utilization, self-management improvement and 
effectiveness of the system will be accessed by administering questionnaires and interviews. Additionally, at 
T1 endpoint, the participants will be assisted by investigator in case of problem with system. 

8.3. Second Intermediate Evaluation (T2 at 60 days) 
Both for the experimental and control group, participants will be checked by investigator firstly if they were 
re-admitted in the hospital after 60 days of system utilization. The investigator will conduct interview for 
clinical resource utilization and evaluate level of quality of life through VAS and physical condition using the 
SPPB. 

8.4. Final evaluation (T3 at 90 days) 
At the end of the trial, both experimental and control group participants are checked if they went into a re-
hospitalization after 90 days of system utilization. The investigator will conduct interview for clinical resource 
utilization, self-management improvement and effectiveness of the system by administering questionnaires 
and interviews, along with an evaluation of the level of quality of life through VAS and of the physical 
condition using the SPPB. Moreover, the investigator will evaluate usability of platform and system using 
SUS, the health-related quality of life using the SF-12 and the eHealth literacy using the eHEALS. 

Finally, the devices including tablet, medical and non-medical devices will be withdrawn.  
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9 Data analysis 
• Sample size: The study by O'Connor et al. (2023) [30], in which a remote monitoring and tele-health 

system was tested for the prevention of 30-day re-hospitalization in older patients with heart failure, 
was taken as a reference to calculate the sample size and statistical power of the study. The research, 
comparing two groups, one intervention and one control group, as in the case of the TransCare 
project, showed that the rate of re-admission to the hospital at 30 days (primary endpoint) in the 
intervention group was 5.2 % while in the control group was 19.3 %. Now, assuming a 14.1 % 
reduction in 30-day re-hospitalization rates by remote monitoring intervention, and considering a 
power analysis based on two independent groups (two-tail Fisher's exact test) with an error 
probability α =0.05 and a statistical power 𝑃𝑃 = (1 − 𝛽𝛽 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝. 𝑒𝑒𝑒𝑒𝑒𝑒. ) = 0.85,                                                    
then a sample of 206 participants, equally allocated with ratio 1/1 in 103 in the intervention group 
and 103 in the control group, can be sufficient to be considered clinically valid in the pilot trial of 
TransCare project experimentation. 

• Data collected by the researchers: The first step of the data analysis will deal with the description of 
the sample. Continuous variables will be reported as either mean and standard deviation or median 
and interquartile range based on their distribution (assessed using Kolmogorov-Smirnov test). 
Categorical variables will be expressed as an absolute number and percentage. Comparison of 
baseline measurements between groups will be evaluated by unpaired t-test (for normal 
distribution), Mann-Whitney U tests (for non-normal distribution), or Chi-Square tests (for 
categorical variables). Within each group, independent and dependent variables will be compared 
between the pre- and post- conditions using the same tests as appropriate. The treatment effect on 
the outcome variables will be evaluated by using repeated measures ANOVA, to compare the 
changes over time in the outcome measures between the intervention group and the control group. 
Moreover, a linear regression model on the outcome variation between baseline and follow-up will 
be estimated to evaluate the effect of the treatment adjusted for all potential confounders. 
Descriptive statistical analyses will be performed on the quantitative data with SPSS or Rstudio. All 
data acquired in the trial will be analysed directly by the research centres involved in the project 
consortium. Monitored data will be used as input to the ML-based post discharge analytics for 
training and inference processes allowing for the prediction of different parameters among patients 
involved in the experimentation. The ML component will determine insights that can be used as 
support by medical professionals to identify the problems that require proactive intervention. Work 
will be done on anonymized data and not on personal data, and the AI model will not interact for the 
testing phase with the end user, be it the patient or the practitioner. The practitioners can only access 
the results of the ML inference for their remotely monitored patients and to visualize the results in 
order to support their decisions regarding patients' treatment. 

• Data collected by the technological devices: One of the uses of the data collected from the medical 
devices is to infer the rehospitalization rate of the user and to know. The aggregation of activity data 
from several testing center will serve also to the researcher to pool a data lake to train predictive 
machine learning model for further implementation in the re-hospitalization field. The analysis of 
user activity data and their interactions at well-defined milestones in the experiment will make it 
possible to detect system failures as early as possible, in order to prevent the user from dropping 
out. All the data will be treated in anonymized during processing and analysis. 
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10 Risk-benefit analysis 
The user may be faced with a technological environment that he/she cannot fully manage or understand. 
This may generate frustration in the user and drive him/her to abandon it. However, the researchers involved 
will do training when the devices are installed on their use, functions, and all the risks associated with 
utilization. 

It is also expected that there is a low risk that the user could get hurt with the proposed tools. 

Indeed, the hardware devices used are commercial devices and CE certified and/or safety certification, the 
applications for older people and caregivers will be loaded on the hardware held by the users. Technological 
dependence represents a major ethical dilemma today and scientific community. To limit the risk, the 
European Commission’s international programmes have introduced guidelines for conducting studies that 
require the introduction of a new technology, called Responsible Innovation. The core principles of 
Responsible Innovation are also applied within the TransCare project. A strategy underlying the prevention 
of technological dependence is the inclusion of different actors around the older people, in the process of 
acquiring skills and daily use of technology. In this way, technological solutions such as those proposed by 
TransCare, respond to the definition of socio-technological system that does not expect to replace of the 
caregiver and the health professionals but stimulates the user to play a leading role in the management of 
their health. The services proposed are intended to support the post-discharge home monitoring and do not 
replace (in whole or in part) the support from professional services. During the installation of the technology, 
moreover, information will be provided to the participants and their caregiver about the limits of the 
technology. Users who take part in the study will not incur any direct or indirect costs related to the use of 
the technology platform. The platform will be provided to the subjects by the experimental sites and must 
be returned to the research team at the end of the trial. 
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11 Data management 
The project committed to the maintenance of participants’ anonymity and confidentiality throughout all 
procedures, including screening, recruitment, testing, evaluation and dissemination procedures. Data 
collection, usage and storage procedures complied with national laws and the EU’s General Data Protection 
Regulation (GDPR) including the commitment of participants’ the right to access, right to be informed, right 
to withdraw, and right to data erasure. Moreover, the servers are in the European Union and compliant to 
GDPR. Data collection will be compliant with the principle of data minimization i.e. the collection of personal 
information from study participants will be limited to what is directly relevant and necessary to accomplish 
the specific goals of the testing and evaluation work packages. Data entry will be carried out using specific 
software, providing blocks and data entry checks, to reduce the number of entry errors. All screening data 
will be discarded upon the project completion. During the testing procedures, all sensory data that the app 
collects and processes to function as planned will be discarded after the procedures have been completed. 
Anonymized research data shall be made openly available for secondary analysis from 5 to 10 years after the 
project completion. A more detailed data management plan is annexed in deliverable D3.3 that deals with 
ethics and privacy procedures. 
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12 Legal and technical aspects 
 

The study will be conducted considering regulatory requirements and legal requirements, and the study will 
be initiated following receipt of an evaluation and approval of the study by an independent Ethics Committee 
and completion of the administrative requirements of the institution where the study is being conducted. 

In addition, all potentially eligible participants will be required to receive complete information about the 
study and provide their consent to participate in the study. Moreover, participant must provide consent to 
the processing of personal data in anonymous and aggregate form, in accordance with EU Regulation 
2016/679 (GDPR) on the protection of individuals regarding the processing of personal data and Legislative 
Decree No. 101/2018 - Provisions for the adaptation of national legislation to the provisions of European 
Regulation 2016/679. 

Then, the participant must be informed that his or her data may be examined by authorized personnel or by 
members of the competent ethics committee and officials of the competent regulatory authorities. Finally, 
the participant is also informed and asked to provide ad hoc informed consent to participate in the study, 
including data retention for up to 10 years after completion of the study. 

Each signature must be personally dated by each signatory, and the informed consent and any additional 
patient information must be retained by the investigator. A signed copy of the informed consent and 
information sheet will be given to each patient, or their informal caregiver or legal tutor, should they be 
unable to independently give their signed informed consent. 

The Participant can indicate his or her agreement to the retention and use of his or her data long after the 
end of the project under the open access to scientific publications and open research data as requested by 
the European Commission.  
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APPENDIX 
Socio-Demographic Data 

 
ID patient  Date 

 
Date of birth (dd /mm /yyyy) (dd /mm /yyyy) / /  

Gender □ male □ female □ diverse 

Residence □ City □ Suburban □ Rural community 

Housing situation □ Alone □ Shared apartment □ Family 
 

□ With (marriage) partner □ Other:   

Marital status 
□ Single □ widowed □ divorced 

 
□ married / registered civil partnership □ solid 
partnership 

Do you have children? □ no □ yes  → if yes, how many: 

Do you have grandchildren? □ no □ yes  → if yes, how many: 

Highest level of education □ No school degree □ Primary school 

□ Secondary school □ High school 

□ University degree 

Currently employed 
□ no 

□ yes → if yes, please mark where applicable: 

□ Part-time □ Minijob □ Full-time 
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Currently retired 
□ no □ yes 

→ if yes, since when (year):  

Able to stand and walk ev en w i t h  su p port   □ no □ yes 

Use of active implant or not-implant medical devices □ no □ yes 

Pacemaker or implantable cardioverter defibrillator □ no □ yes 

Allergy to nichel components □ no □ yes 

A myocardial infarction or stroke within 1 months □ no □ yes 

Metastatic cancer or immunosuppressive therapy □ no □ yes 

Mini Mental State Examination SCORE:   

Clinical Frailty Scale SCORE:   
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RECRUITMENT 

Mini Mental State Examination (MMSE) 
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Clinical Frailty Scale (CFS) 
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Short Physical Performance Battery 

 
1. Repeated Chair Stands 

Instructions: Please stand up straight as quickly as you can five times, without stopping in between. After 
standing up each time, sit down and then stand up again. Keep your arms folded across your chest. Please 
watch while I demonstrate. I’ll be timing you with a stopwatch. Are you ready? 

Begin Grading: Begin stop watch when subject begins to stand up. Count aloud each time subject arises. 
Stop the stopwatch when subject has straightened up completely for the fifth time. Also stop if the subject 
uses arms, or after 1 minute, if subject has not completed rises, and if concerned about the subject’s 
safety. Record the number of seconds and the presence of imbalance. 

• Time:  sec (if five stands are completed) 

• Number of Stands Completed: 1 2 3 4 
5 Chair Stand Ordinal Score: 

• 0 = unable 

• 1 = > 16.7 sec 

• 2 = 16.6-13.7 sec 

• 3 = 13.6-11.2 sec 

• 4 = < 11.1 sec 
2. Balance Testing 

Begin with a semitandem stand (heel of one foot placed by the big toe of the other foot). Individuals 
unable to hold this position should try the side-by-side position. Those able to stand in the semitandem 
position should be tested in the full tandem position. Once you have completed time measures, complete 
ordinal scoring. 
3. Semitandem Stand 

Instructions: Now I want you to try to stand with the side of the heel of one foot touching the big toe of 
the other foot for about 10 seconds. You may put either foot in front, whichever is more comfortable 
for you. 

Please watch while I demonstrate. Grading: Stand next to the participant to help him or her into semitandem 
position. Allow participant to hold onto your arms to get balance. Begin timing when participant has the feet 
in position and let’s go. 

• 2 = Held for 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 
• 0 = Not attempted 
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4. Side-by-Side stand 

Instructions: I want you to try to stand with your feet together, side by side, for about 10 sec. Please watch 
while I demonstrate. You may use your arms, bend your knees, or move your body to maintain your 
balance, but try not to move your feet. Try to hold this position until I tell you to stop. Grading: Stand next 
to the participant to help him or her into the side-by-side position. Allow participant to hold onto your arms 
to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 
• 0 = Not attempted 

5. Tandem Stand 

Instructions: Now I want you to try to stand with the heel of one foot in front of and touching the toes 
of the other foot for 10 sec. You may put either foot in front, whichever is more comfortable for you. 
Please watch while I demonstrate. 

Grading: Stand next to the participant to help him or her into the side-by-side position. Allow participant 
to hold onto your arms to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
Balance Ordinal Score: 

• 0 = side by side 0-9 sec or unable 

• 1 = side by side 10, <10 sec semitandem 

• 2 = semitandem 10 sec, tandem 0-2 sec 

• 3 = semitandem 10 sec, tandem 3-9 sec 

• 4 = tandem 10 sec 
6. 8’ Walk (2.44 meters) 

Instructions: This is our walking course. If you use a cane or other walking aid when walking outside your 
home, please use it for this test. I want you to walk at your usual pace to the other end of this course (a 
distance of 8’). Walk all the way past the other end of the tape before you stop. I will walk with you. Are you 
ready? Grading: Press the start button to start the stopwatch as the participant begins walking. Measure 
the time take to walk 8’. Then complete ordinal scoring. 

Time:   sec 

 
Gait Ordinal Score: 

• 0 = could not do 

• 1 = >5.7 sec (<0.43 m/sec) 
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• 2 = 4.1-6.5 sec (0.44-0.60 

• m/sec) 

• 3 = 3.2-4.0 (0.61-0.77 m/sec) 

• 4 = <3.1 sec (>0.78 m/sec) 

 
Summary Ordinal Score: Range: 0 (worst performance) to 12 (best performance). Shown to have predictive 
validity showing a gradient of risk for mortality, nursing home admission, and disability. 
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T0 
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Visual Analogue Scale (VAS) 
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Health Status - SF-12 



 

  44 
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eHealth Literacy Scale 

 
I would like to ask you for your opinion and about your experience using the Internet for health information. 
For each statement, tell me which response best reflects your opinion and experience right now. 
 

1. How useful do you feel the Internet is in helping you in making decisions about your health? 
 

o1 o2 o3 o4 o5 

Not useful at all Not useful Unsure Useful Very Useful 

 
2. How important is it for you to be able to access health resources on the Internet? 

 
o1 o2 o3 o4 o5 

Not important at 
all 

 
Not important 

 
Unsure 

 
Important 

 
Very important 

 
3. I know what health resources are available on the Internet 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

4. I know where to find helpful health resources on the Internet 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 
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5. I know how to find helpful health resources on the Internet 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

6) I know how to use the Internet to answer my questions about health 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

7) I know how to use the health information I find on the Internet to help me 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

8) I have the skills I need to evaluate the health resources I find on the Internet 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

9) I can tell high quality health resources from low quality health resources on the Internet 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 

 
 

10) I feel confident in using information from the Internet to make health decisions 
1) o Strongly Disagree 
2) o Disagree 
3) o Undecided 
4) o Agree 
5) o Strongly Agree 
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T1 

 
 

30-days Rehospitalization rate:  

Yes 

No 



 

  48 
 

 
Short Physical Performance Battery 

1. Repeated Chair Stands 

Instructions: Please stand up straight as quickly as you can five times, without stopping in between. After 
standing up each time, sit down and then stand up again. Keep your arms folded across your chest. Please 
watch while I demonstrate. I’ll be timing you with a stopwatch. Are you ready? 

Begin Grading: Begin stop watch when subject begins to stand up. Count aloud each time subject arises. 
Stop the stopwatch when subject has straightened up completely for the fifth time. Also stop if the subject 
uses arms, or after 1 minute, if subject has not completed rises, and if concerned about the subject’s 
safety. Record the number of seconds and the presence of imbalance. 

• Time:  sec (if five stands are completed) 

• Number of Stands Completed: 1 2 3 4 
5 Chair Stand Ordinal Score: 

• 0 = unable 

• 1 = > 16.7 sec 

• 2 = 16.6-13.7 sec 

• 3 = 13.6-11.2 sec 

• 4 = < 11.1 sec 

 
2. Balance Testing 

Begin with a semitandem stand (heel of one foot placed by the big toe of the other foot). Individuals 
unable to hold this position should try the side-by-side position. Those able to stand in the semitandem 
position should be tested in the full tandem position. Once you have completed time measures, complete 
ordinal scoring. 

a. Semitandem Stand 

Instructions: Now I want you to try to stand with the side of the heel of one foot touching the big toe of 
the other foot for about 10 seconds. You may put either foot in front, whichever is more comfortable 
for you. 

Please watch while I demonstrate. Grading: Stand next to the participant to help him or her into semitandem 
position. Allow participant to hold onto your arms to get balance. Begin timing when participant has the feet 
in position and let’s go. 

• 2 = Held for 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
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b. Side-by-Side stand 

Instructions: I want you to try to stand with your feet together, side by side, for about 10 sec. Please watch 
while I demonstrate. You may use your arms, bend your knees, or move your body to maintain your 
balance, but try not to move your feet. Try to hold this position until I tell you to stop. Grading: Stand next 
to the participant to help him or her into the side-by-side position. Allow participant to hold onto your arms 
to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
3. Tandem Stand 

Instructions: Now I want you to try to stand with the heel of one foot in front of and touching the toes 
of the other foot for 10 sec. You may put either foot in front, whichever is more comfortable for you. 
Please watch while I demonstrate. 

Grading: Stand next to the participant to help him or her into the side-by-side position. Allow participant 
to hold onto your arms to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
Balance Ordinal Score: 

• 0 = side by side 0-9 sec or unable 

• 1 = side by side 10, <10 sec semitandem 

• 2 = semitandem 10 sec, tandem 0-2 sec 

• 3 = semitandem 10 sec, tandem 3-9 sec 

• 4 = tandem 10 sec 

 
4. 8’ Walk (2.44 meters) 

Instructions: This is our walking course. If you use a cane or other walking aid when walking outside your 
home, please use it for this test. I want you to walk at your usual pace to the other end of this course (a 
distance of 8’). Walk all the way past the other end of the tape before you stop. I will walk with you. Are you 
ready? Grading: Press the start button to start the stopwatch as the participant begins walking. Measure 
the time take to walk 8’. Then complete ordinal scoring. 

Time:   sec 
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Gait Ordinal Score: 

 
• 0 = could not do 

• 1 = >5.7 sec (<0.43 m/sec) 

• 2 = 4.1-6.5 sec (0.44-0.60 

• m/sec) 

• 3 = 3.2-4.0 (0.61-0.77 m/sec) 

• 4 = <3.1 sec (>0.78 m/sec) 
 
Summary Ordinal Score: Range: 0 (worst performance) to 12 (best performance). Shown to have predictive 
validity showing a gradient of risk for mortality, nursing home admission, and disability. 
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Visual Analogue Scale (VAS) 
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Health Status - SF-12 
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eHealth Literacy Scale 

 
I would like to ask you for your opinion and about your experience using the Internet for health information. 
For each statement, tell me which response best reflects your opinion and experience right now. 

 
1. How useful do you feel the Internet is in helping you in making decisions about your health? 

 
o1 o2 o3 o4 o5 

Not useful at all Not useful Unsure Useful Very Useful 

 
2. How important is it for you to be able to access health resources on the Internet? 

 
o1 o2 o3 o4 o5 

Not important at 
all 

 
Not important 

 
Unsure 

 
Important 

 
Very important 

 
3. I know what health resources are available on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 
4. I know where to find helpful health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
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5. I know how to find helpful health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
6) I know how to use the Internet to answer my questions about health 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
7) I know how to use the health information I find on the Internet to help me 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
8) I have the skills I need to evaluate the health resources I find on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
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9) I can tell high quality health resources from low quality health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
10) I feel confident in using information from the Internet to make health decisions 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
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System Usability Scale 
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Semi-structured interview 

 
ACCEPTANCE  

How often did you use the system during 
the day? 

 

Did you feel nervous using the system? Why?  

Did you feel embarrassed using the system 
in your family? Why? 

 

What features did you find most useful? 
And those that you did not like? Do you 
miss anything? 

 

Which benefit did it bring to your everyday 
life? 

 

Do you think that constant and continued 
use will benefit you? 

 

Do you think your anxiety is reduced with 
the use of the system? 

 

Do you think there are any risks or negative 
effects of using the system that we have not 
discussed? 

 

Did you enjoy using the system or did you 
perceive it as an obligation? 

 

Does the product exactly match your needs? 
If not, what would you like to see added? 

 

Do you have concerns about privacy and the 
use of your data and personal information? 

 

USABILITY  

What is your impression of the system after 
using it for this period? 

 

Did you find the system easy to use? If not, 
what could make it easier? 

 

How long did it take you to fully understand 
the system? 

 

What actions did you have difficulty with? 
What took a lot of time to do? 

 

Do you feel confident while using the system?  

Do you think it is necessary to have 
technological skills to be able to use the system 
to its fullest? 
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WILLINGNESS TO PAY  

If you imagine the system is on the market, 
what would help you decide whether or not to 
purchase it? 

 

If the system will be launched, how should it 
be financed? 

 

How much would you pay the service 
per month? 

 

Do you think that such kind of service should be 
provided/payed by healthcare insurance or 
national healthcare system? 
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Clinical Resource Utilization 
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T2 

 
60-days Rehospitalization rate: 

Yes 

No 
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Short Physical Performance Battery 

 
1. Repeated Chair Stands 

 
Instructions: Please stand up straight as quickly as you can five times, without stopping in between. After 
standing up each time, sit down and then stand up again. Keep your arms folded across your chest. 
Please watch while I demonstrate. I’ll be timing you with a stopwatch. Are you ready? 

Begin Grading: Begin stop watch when subject begins to stand up. Count aloud each time subject 
arises. Stop the stopwatch when subject has straightened up completely for the fifth time. Also stop if the 
subject uses arms, or after 1 minute, if subject has not completed rises, and if concerned about the 
subject’s safety. Record the number of seconds and the presence of imbalance. 

• Time:  sec (if five stands are completed) 

• Number of Stands Completed: 1 2 3 4 
5 Chair Stand Ordinal Score: 

• 0 = unable 

• 1 = > 16.7 sec 

• 2 = 16.6-13.7 sec 

• 3 = 13.6-11.2 sec 

• 4 = < 11.1 sec 
 
 

 
2. Balance Testing 

 
Begin with a semitandem stand (heel of one foot placed by the big toe of the other foot). Individuals 
unable to hold this position should try the side-by-side position. Those able to stand in the semitandem 
position should be tested in the full tandem position. Once you have completed time measures, complete 
ordinal scoring. 

 

 
a. Semitandem Stand 

 
Instructions: Now I want you to try to stand with the side of the heel of one foot touching the big toe of 
the other foot for about 10 seconds. You may put either foot in front, whichever is more comfortable for 
you. Please watch while I demonstrate. Grading: Stand next to the participant to help him or her into 
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semitandem position. Allow participant to hold onto your arms to get balance. Begin timing when 
participant has the feet in position and let’s go. 

• 2 = Held for 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
 
 

b. Side-by-Side stand 

 
Instructions: I want you to try to stand with your feet together, side by side, for about 10 sec. Please watch 
while I demonstrate. You may use your arms, bend your knees, or move your body to maintain your 
balance, but try not to move your feet. Try to hold this position until I tell you to stop. Grading: Stand next 
to the participant to help him or her into the side-by-side position. Allow participant to hold onto your arms 
to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
 
 

 
3. Tandem Stand 

 
Instructions: Now I want you to try to stand with the heel of one foot in front of and touching the toes 
of the other foot for 10 sec. You may put either foot in front, whichever is more comfortable for you. 
Please watch while I demonstrate. 

Grading: Stand next to the participant to help him or her into the side-by-side position. Allow participant 
to hold onto your arms to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
 

 
Balance Ordinal Score: 

 
• 0 = side by side 0-9 sec or unable 
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• 1 = side by side 10, <10 sec semitandem 

• 2 = semitandem 10 sec, tandem 0-2 sec 

• 3 = semitandem 10 sec, tandem 3-9 sec 

• 4 = tandem 10 sec 
 
 

 
4. 8’ Walk (2.44 meters) 

 
Instructions: This is our walking course. If you use a cane or other walking aid when walking outside your 
home, please use it for this test. I want you to walk at your usual pace to the other end of this course (a 
distance of 8’). Walk all the way past the other end of the tape before you stop. I will walk with you. Are you 
ready? Grading: Press the start button to start the stopwatch as the participant begins walking. Measure 
the time take to walk 8’. Then complete ordinal scoring. 

Time:   sec 

 
Gait Ordinal Score: 

 
• 0 = could not do 

• 1 = >5.7 sec (<0.43 m/sec) 

• 2 = 4.1-6.5 sec (0.44-0.60 

• m/sec) 

• 3 = 3.2-4.0 (0.61-0.77 m/sec) 

• 4 = <3.1 sec (>0.78 m/sec) 
 

 
Summary Ordinal Score: Range: 0 (worst performance) to 12 (best performance). Shown to have predictive 
validity showing a gradient of risk for mortality, nursing home admission, and disability. 
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Visual Analogic Scale (VAS) 
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Clinical Resource Utilization 
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T3 

 
90-days Rehospitalization rate: 

 Yes 

No 
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Short Physical Performance Battery 

 
1. Repeated Chair Stands 

 
Instructions: Please stand up straight as quickly as you can five times, without stopping in between. After 
standing up each time, sit down and then stand up again. Keep your arms folded across your chest. 
Please watch while I demonstrate. I’ll be timing you with a stopwatch. Are you ready? 

Begin Grading: Begin stop watch when subject begins to stand up. Count aloud each time subject 
arises. Stop the stopwatch when subject has straightened up completely for the fifth time. Also stop if the 
subject uses arms, or after 1 minute, if subject has not completed rises, and if concerned about the subject’s 
safety. Record the number of seconds and the presence of imbalance. 

• Time:  sec (if five stands are completed) 

• Number of Stands Completed: 1 2 3 4 
5 Chair Stand Ordinal Score: 

• 0 = unable 

• 1 = > 16.7 sec 

• 2 = 16.6-13.7 sec 

• 3 = 13.6-11.2 sec 

• 4 = < 11.1 sec 
 
 

 
2. Balance Testing 

 
Begin with a semitandem stand (heel of one foot placed by the big toe of the other foot). Individuals 
unable to hold this position should try the side-by-side position. Those able to stand in the semitandem 
position should be tested in the full tandem position. Once you have completed time measures, complete 
ordinal scoring. 

 

 
a. Semitandem Stand 

 
Instructions: Now I want you to try to stand with the side of the heel of one foot touching the big toe of 
the other foot for about 10 seconds. You may put either foot in front, whichever is more comfortable for 
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you. Please watch while I demonstrate. Grading: Stand next to the participant to help him or her into 
semitandem position. Allow participant to hold onto your arms to get balance. Begin timing when 
participant has the feet in position and let’s go. 

• 2 = Held for 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
 
 

 
b. Side-by-Side stand 

 
Instructions: I want you to try to stand with your feet together, side by side, for about 10 sec. Please watch 
while I demonstrate. You may use your arms, bend your knees, or move your body to maintain your 
balance, but try not to move your feet. Try to hold this position until I tell you to stop. Grading: Stand next 
to the participant to help him or her into the side-by-side position. Allow participant to hold onto your arms 
to get balance. Begin timing when participant has feet together and let’s go. 

 

 
• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
 
 

 
3. Tandem Stand 

 
Instructions: Now I want you to try to stand with the heel of one foot in front of and touching the toes 
of the other foot for 10 sec. You may put either foot in front, whichever is more comfortable for you. 
Please watch while I demonstrate. 

Grading: Stand next to the participant to help him or her into the side-by-side position. Allow participant 
to hold onto your arms to get balance. Begin timing when participant has feet together and let’s go. 

• 2 = Held of 10 sec 

• 1 = Held for less than 10 sec; (number of seconds held:    sec) 

• 0 = Not attempted 
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Balance Ordinal Score: 

 
• 0 = side by side 0-9 sec or unable 

• 1 = side by side 10, <10 sec semitandem 

• 2 = semitandem 10 sec, tandem 0-2 sec 

• 3 = semitandem 10 sec, tandem 3-9 sec 

• 4 = tandem 10 sec 
 
 

 
4. 8’ Walk (2.44 meters) 

 
Instructions: This is our walking course. If you use a cane or other walking aid when walking outside your 
home, please use it for this test. I want you to walk at your usual pace to the other end of this course (a 
distance of 8’). Walk all the way past the other end of the tape before you stop. I will walk with you. Are you 
ready? Grading: Press the start button to start the stopwatch as the participant begins walking. Measure 
the time take to walk 8’. Then complete ordinal scoring. 

Time:   sec 

 
Gait Ordinal Score: 

 
• 0 = could not do 

• 1 = >5.7 sec (<0.43 m/sec) 

• 2 = 4.1-6.5 sec (0.44-0.60 

• m/sec) 

• 3 = 3.2-4.0 (0.61-0.77 m/sec) 

• 4 = <3.1 sec (>0.78 m/sec) 
 
 

 
Summary Ordinal Score: Range: 0 (worst performance) to 12 (best performance). Shown to have predictive 
validity showing a gradient of risk for mortality, nursing home admission, and disability. 
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Visual Analogic Scale (VAS) 
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eHealth Literacy Scale 

 
I would like to ask you for your opinion and about your experience using the Internet for health information. 
For each statement, tell me which response best reflects your opinion and experience right now. 

1. How useful do you feel the Internet is in helping you in making decisions about your health? 
 

o1 o2 o3 o4 o5 

Not useful at all Not useful Unsure Useful Very Useful 

 
2. How important is it for you to be able to access health resources on the Internet? 

 
o1 o2 o3 o4 o5 

Not important at 
all 

 
Not important 

 
Unsure 

 
Important 

 
Very important 

 
3. I know what health resources are available on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
4. I know where to find helpful health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
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5. I know how to find helpful health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 

6) I know how to use the Internet to answer my questions about health 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
7) I know how to use the health information I find on the Internet to help me 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
8) I have the skills I need to evaluate the health resources I find on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
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9) I can tell high quality health resources from low quality health resources on the Internet 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 
 

 
10) I feel confident in using information from the Internet to make health decisions 

1) o Strongly Disagree 

2) o Disagree 

3) o Undecided 

4) o Agree 

5) o Strongly Agree 



 

  77 
 

 
 

System Usability Scale 
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Health Status - SF-12 
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Clinical Resource Utilization 
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Semi-structured interview 

 
ACCEPTANCE  

How often did you use the system during 
the day? 

 

Did you feel nervous using the system? Why?  

Did you feel embarrassed using the system 
in your family? Why? 

 

What features did you find most useful? 
And those that you did not like? Do you 
miss anything? 

 

Which benefit did it bring to your everyday 
life? 

 

Do you think that constant and continued 
use will benefit you? 

 

Do you think your anxiety is reduced with 
the use of the system? 

 

Do you think there are any risks or negative 
effects of using the system that we have not 
discussed? 

 

Did you enjoy using the system or did you 
perceive it as an obligation? 

 

Does the product exactly match your needs? 
If not, what would you like to see added? 

 

Do you have concerns about privacy and the 
use of your data and personal information? 

 



   
 

   
 

 
  

USABILITY  

What is your impression of the system after 
using it for this period? 

 

Did you find the system easy to use? If not, 
what could make it easier? 

 

How long did it take you to fully understand 
the system? 

 

What actions did you have difficulty with? 
What took a lot of time to do? 

 

Do you feel confident while using the system?  

Do you think it is necessary to have 
technological skills to be able to use the 
system 
to its fullest? 

 

WILLINGNESS TO PAY  

If you imagine the system is on the market, 
what would  help  you decide  whether  or  
not  to purchase it? 

 

If the system will be launched, how should it 
be financed? 

 

How much would you pay the service 
per month? 

 

Do you think that such kind of service should 
be provided/paid by  healthcare  insurance or 
national healthcare system? 
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