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Executive Summary

Initially, the intention was to interview patients and other users in each of the pilot sites. To this end, a set of questionnaires was developed. 

However, during the course of this exercise, two points became apparent:

1. Tests using the questionnaires for the elderly and caregivers showed that they found it very difficult to understand some of points the project was trying to elicit information on.

2. Other projects which some of the DREAMING partners have participated in had already conducted similar exercises.

Therefore this document summarises user requirements for the DREAMING platform, collected from previous studies, in particular those collected from Persona, Soprano and M·power projects. 

The general requirements from these projects, derived from interviews, focus groups, etc., can be categorised in a number of key challenges:
· Community participation/contribution to local communities.

· Social isolation/loneliness.

· Accessing information/Keeping up to date.

· Keeping healthy and active.

· Getting access to shops and services.

· Forgetfulness.

· Checking up on care provision.

· Boredom.

· Medicine compliance.

· Mobility inside and outside the home.

· Security and Safety.

Many of these requirements are outside the scope of the DREAMING Project. This document elaborates on those requirements that the Project seeks to address.

In the longer term, the DREAMING portal system should integrate with the appropriate social and health care systems (e.g. the results from clinical exams should be passed to the elderly’s GP system).
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1. Introduction 

1.1 Purpose of this document

This document sets out the requirements of the various users of the Dreaming system, in particular the elderly persons, and their carers.

1.2 Structure of document

Section 2 sets out the approach adopted, while section 3 identifies the main users and stakeholders.

Section 4 identifies general system attributes. Section 5 sets out the system functional requirements. Section 6 details the look and feel needed for ease of use. Section 7 documents some other requirements.
Appendix A contains the briefing notes to be used with the questionnaires, for elderly people in Appendix B, and caregivers in Appendix C.

1.3 Glossary

	SIP
	Session Initiation Protocol


2. Approach

2.1 Questionnaires

Initially, the intention was to interview patients and other users in each of the pilot sites. To this end, a set of questionnaires was developed. These are included in Appendices B & C, together with briefing notes prepared in Appendix A.

However, during the course of this exercise, two points became apparent:

1. Tests using the questionnaires for the elderly and caregivers showed that they found it very difficult to understand some of points the project was trying to elicit information on.

2. Other projects which some of the DREAMING partners have participated in had already conducted similar exercises.

The approach to this deliverable D4.1 has therefore changed from interviewing patients, to now reusing results from other projects.

However, the Project will keep under review the option of using the requirements questionnaires once the users have experience of the DREAMING system and services.

2.2 Searching other projects’ results

Taking the above into account, this document summarises user requirements for the DREAMING platform, collected from previous studies, in particular those collected from Persona, Soprano and M·power projects. 

The general requirements from these projects, derived from interviews, focus groups, etc., can be categorised in a number of key challenges:
· Community participation/contribution to local communities.

· Social isolation/loneliness.

· Accessing information/Keeping up to date.

· Keeping healthy and active.

· Getting access to shops and services.

· Forgetfulness.

· Checking up on care provision.

· Boredom.

· Medicine compliance.

· Mobility inside and outside the home.

· Security and Safety.

Within some of these categories, further details were identified:

· Community participation/contribution to local communities.

· Social isolation/loneliness.

· Access to social capital within the community

· Social contacts

· Meaningful life

· Feeling useful

· Contact informal carer

· Communicate independently

· Accessing information/Keeping up to date.

· Daily newspapers

· Little helpers

· World wide web

· Keeping healthy and active.

· Nutrition

· Exercises/rehabilitation

· Supporting good routines

· Health monitoring

· Getting access to shops and services.

· Forgetfulness.

· Appointments

· Objects such as glasses, keys

· Checking up on care provision.

· Appointments of care provision

· Care provider (person)

· Duration of care giving

· Information on support/funding

· Care providers rely on different resources in order to support older people

· Discharge care plans

· Boredom.

· Create challenges

· Carry out hobbies and leisure activities

· Travelling

· Medicine compliance.

· Reminding to take medicine

· Finding medicine in the house

· Mobility inside and outside the home.

· Walk as long as possible

· Facilitate use of public transport

· In winter and evenings

· Security and Safety.

· Falls

· Disorientation/Getting up at night

· Support in leaving and entering the house

· Control of household equipment

· Crime

· Receiving help in the case of emergency

Many of these requirements are outside the scope of the DREAMING Project. The sections below elaborate on those requirements that the Project seeks to address.

3. Stakeholders / users

The users of the DREAMING services can be broken down into different categories:

1. Elderly people. They are the main users and beneficiaries of the services and they will use directly medical devices and the videoconferencing service. 

2. Relatives. They make use of the videoconferencing service to keep in touch with their senior family members, no matter the distance, using any computer connected to the Internet. It has been demonstrated that keeping this contact is very important to help elder people to have good quality of life.

3. Caregivers. Formal and informal caregivers play a major role in looking after elderly people. They will keep this important role in the context of DREAMING by helping elderly people to take measurements when their manual skills and/or intellectual faculties decline. They will also have access to the Decision Support System, but this will be limited to information which is relevant for the type of assistance that they give to the elderly people. They will be warned of situations of risk according to the intervention protocols agreed for each type of risk.

4. Contact Centre Operators. They will have access to the Decision Support System for monitoring and elderly assistance purposes.

5. Social Workers. They will be activated if and when there is a need for their intervention. They will use mainly the videoconferencing service to keep in touch with the elderly people they look after when they cannot assist them in person. They will also have access to the Decision Support System but this will be limited to information which is relevant for their work (access to clinical data will not be allowed, in principle).

6. General Practitioners and Community Nurses. They represent the front line of the healthcare system and they have the primary mission to look after the medical needs of elderly people when they live in their homes. They will be given access to the Decision Support System with different access rights depending on which of the two categories they belong to. They will be automatically notified by the Decision Support System or by the Contact Centre operators when their intervention is required. They will also have access to the videoconferencing service to keep in touch with their patients. 

7. Emergency services. They will be automatically notified by the Decision Support System or by the Contact Centre operators when the situation detected by the Monitoring and Alarm Handling service requires immediate action (fire, gas leak, fall, life threatening health conditions, etc.).

8. Medical Specialists. Depending on the local healthcare organisation, some chronic diseases can be monitored directly by secondary care medical specialists. They will be given access to the Decision Support System for a periodic check of the disease evolution, and they can be notified by the Decision Support System of any condition which is considered anomalous.

4. General system attributes

4.1 Monitoring and Alarm Handling System

· System should be active all round the clock.

· System should not emit “noise”.

· Patient interface should turn on when touched.

· Data backup can be done without the necessity to stop the system.

· Internationalisation – user interface will have to be presented in the proper language.

· Independent monitoring of the elderly person and of his/her residence when the elderly person is away should be possible.

· Remotely activated voice communication between the elderly person and the Contact Centre Operator is desired.

· Hardware

· Wall mounted touch screen in order to limit the risk of damaging the patient station.

· Environmental sensors and medical devices:

· Self operated medical devices (bio sensors).

· Smart house sensors.

· Motion detectors.

· Local concentrator HIS (linked via Bluetooth / RF).

· A generic portable device that allows:

· Alarm triggering.

· Position location: cellular network and radio beacons.

· Fall detector.

· Indoor and outdoor monitoring.

· Positioning of the person when he/she is outdoor.

· Elderly-friendly videoconferencing facilities:

· Separate transmission channels for sound and images in the application.

· Camera and TV Set for video conferencing.

· Wide range room microphone.

· Broadband Internet connection (at least 128 Kbps).

· TV-like user interface that does not require the use of a keyboard or any other PC-specific input device. Selections should be made using a normal infrared remote control.

· The videoconferencing system should be compatible with the Session Initiation Protocol (SIP) standard.

· Relatives and friends should be able to download the client from the Internet and contact their loved ones through this service.

4.2 Security requirements

· Confidentiality: The ethical principle or legal right is that a physician or other health professional will hold secret all information related to a patient, unless the patient gives consent permitting disclosure. This confidential information is any record containing private information about an identifiable individual or establishment, when the person providing the data or described in it has not given consent to make that information public and was assured that such data would not be made public when the information was collected. Thus, the Monitoring and Alarm Handling service of DREAMING should use encryption techniques so as to protect the data temporarily or permanently when stored on servers or when transmitted over an open network.

· Integrity: This security property guarantees that the information is accurate, reliable and suitable for its purpose. Integrity assures protection of information systems against modification of information, whether in storage, processing, or transit, including those measures necessary to detect such threats.

· Availability: The accessibility of a system resource in a timely manner. For example, the measurement of an e-health service's uptime or accessibility via existing communications infrastructure. Availability is one of the fundamental components of information security, as access to e-health applications and Quality of Service (QoS) should be retained at a maximum level.

· Authenticity: Verification of the identity of a user who is logging onto a computer system or confirmation of the origin of a transmitted message. Authentication depends on four classes of data, generally summarised as 'what you know,' 'what you have,' who you are,' and 'what you do.' This security property is closely related to authorised accesses, i.e. the permission granted to individuals to see confidential data that potentially could be identifying or linked to an individual. These determinations should be made according to a role-based scheme. A cohesive set of procedures (including management, technical, physical, and personnel procedures) are required to assure that:

· The individual is the person he or she claims to be.

· The individual has a verified need to have access to the information system.

· The individual has been authorised to perform the action or access the data.

· The individual is doing so from an authorised place using an authorised process.

· Non-repudiation: So as to avoid the potential denial of sensitive data to be transmitted over an open network, as well as the rejection of previously stored security-critical data.

· Auditing and logging: Logging eHealth applications events of interest to administrators and other users. These logs can help ensure user accountability and provide warnings of possible security violations.

In this context, security means the protection of e-health data confidentiality, integrity and availability, as well as to guarantee that the identity of a participant can be determined (checked and/or proved) and also to avoid that the sender and/or receiver of information can (successfully) deny having sent or received it. All the above are critical factors towards achieving users’ trust and acceptance of e-health systems, given the highly sensitive nature of personal health data.

4.3 Interoperability Requirements

4.3.1 Semantic interoperability

This is the ability of two or more computer systems to exchange information and have the meaning of that information accurately and automatically interpreted by the receiving system. This is achieved in eHealth by using coding conventions to express medical concepts such as diseases, problems, allergies, diagnosis and so on. Examples of commonly used coding systems for eHealth are SNOMED, LOINC, ICD9. Semantic interoperability is not among the targets of the pilots foreseen in the DREAMING Project.

4.3.2 Data interchange interoperability

This enables the interchange of data between different modules and applications. In the health environment the most widespread standards for data interchange are HL7 for interchange of medical data and DICOM for that of radiology images.

4.4 Interconnectivity requirements

The Monitoring and Alarm Handling subsystem of DREAMING foresees the presence in the flat or house of the elderly person of one or more medical devices (e.g. glucometer, ECG, etc.), selected according to the prevalent health risk of the specific elderly person; this is in addition to the H.I.S. Central Unit. These devices will have to be connected to the H.I.S. Central Unit through wireless communications:

· The H.I.S. Central Unit device should incorporate Bluetooth that serves to connect to the medical devices and environmental sensors.

· The connection between the H.I.S. Central Unit and the medical devices should be automatically established after a successful measurement by the device.

· Once the H.I.S. Central Unit has acquired data, it should be able to transmit it over an IP data connection. The IP data connection could be either a regular telephone line, a cellular network or IP network with Internet connectivity.

· By using a GPRS modem, compliance should be guaranteed with the main ITU-T recommendations for communication within a GSM network.

· By using an analogue modem, compliance should be guaranteed with the main ITU-T recommendations for communication between two analogue dial-up modems to carry digital data at different bit rates. 

· The H.I.S. Central Unit should transfer data from the elderly person’s location to the Contact Centre where monitoring of vital signs is performed. The data transfer should be based on TCP/IP according to RFC 4614, RFC 793, RFC 1122 and RFC 1323.

5. System functional requirements

5.1 General requirements

· The Contact Centre should be in charge of monitoring and managing the different messages and alerts received from Elderly People systems. 

· It is desirable that there are different roles within the Contact Centre:

· Operator.

· Supervisor.

· Administrator.

For security reasons, each person will have to be assigned to only one of these roles. 

· Time for alarm/message acceptance reaction should be configurable by the system administrator. After that period of time, if no acceptance occurs, escalation procedures, to supervisor and/or manager, will have to be launched. 

· Automatic messages sent to the Contact Centre applications may include issues such as:

· Environment (house sensor) alarm.

· Fall detector from the portable device used by the elder.

· No-activity alert.

· Scheduled task not performed.

· Panic button from the portable device used by the elder.

· When one of these messages is received (for instance, via a console pop-up or SMS notification), the Contact Centre operators should be presented with the following options:

· Voice call to the elder.

· Emergency services alert.

· Location (if away from home).

· Alarm deactivation.

5.2 Service A - Monitoring and Alarm Handling System

The personal alarm system should be based on the combination of the following components.

5.2.1 Local set-up

Divided into three subsystems:

An environmental monitoring subsystem

Able to detect movements in the flat, and construct a normal user’s profile for each home, in such a way that:

· Sudden changes to the normal pattern are detected and reported to the Contact Centre.

· The Contact Centre is able to establish voice communication with the elder’s home to check the real occurrence of an accident before the emergency procedure are launched.

· The environmental alarm system should consist of a large variety of wireless detectors: smoke, gas, water leak detectors etc. which enable environmental monitoring by cross-checking a large number of parameters to detect anomalous situations.

· Irregular incidents regarding the sensors values should be sent to: 

· Consoles of the personnel (Contact Centre operators).

· The mobile phone of some persons in charge (personnel) through SMS.

· These notifications should be sent at the same time. For instance, notification should be sent by means of a pop-up message with sound.  The pop-up message for control point application should include:

· A button for audiovisual channel opening.

· A button for alert deactivation – for deactivation, personnel personal ID should be required.

· Information about all alerts and a personnel reaction for them should be stored in a database.

· Environmental conditions (measurement thresholds) under which the alerts are launched:

· Are configurable only by someone with the administrator role.

· Are personalised for each home.

· Could be different accordingly to the date and time specified. E.g. the season of the year, time of the day (day, night, hours range).

· Each alert should be accepted and later deactivated by staff. 

· The alert deactivation could be done from control point application once they have contacted the elder.

· Sample scenario trace:

· Alert on an irregular incident is triggered.

· Notification information occurs as a pop-up window on all control point application screens. Also, an SMS is sent to the staff mobile phone. It includes the detail information about the cause of the alarm.

· Alert should be accepted from one of the control point applications. If no acceptance occurs in predefined period of time, an alert notification message is sent to a supervisor’s mobile phone as SMS. The original alert pop-up window keeps waiting for acceptance.

· Once the alert is accepted by one of the control points, all the pop-up alert message windows at all control points will be disabled until the alert deactivation is met or staff attendance is delayed. On a “greyed” alert window, the time of acceptance and the person that has accepted the alert is displayed. (This could allow other persons to act in a situation when an alert has been accepted but not deactivated.) The option of audiovisual communication is available.

· If an alert is accepted, its deactivation is expected. 

· If no deactivation is met within some time, the alert again becomes enabled for acceptance in all the control point applications. Also a notification message is sent to the supervisor.

· If no alert acceptance occurs within a configured period of time, the notification message is sent to the supervisor of the Contact Centre.

A health monitoring subsystem

Where available, this is composed of a set of self-operated medical devices, the number and the type of which is determined according to the specific health condition of each single individual and the main health threats to which he/she is exposed:

· Environmental sensors and medical devices should be linked to a local concentrator (the H.I.S. Central Unit) through wireless communications (Bluetooth or RF).

· Measurement of the vital parameters of each individual should be taken according to a schedule which is personalised to the specific needs of that individual, and sent by the H.I.S. Central Unit through fixed (PSTN or ADSL) or mobile (GPRS or UMTS) communication should link to a Decision Support System (CenterSight™).

A mobile alarm and localisation system

This should be purpose-designed for use by elderly people. It is comprised of a cellular phone and a portable device used by the elder.

· It should provide an integrated fall detector and a positioning system based on a combination of cellular network and radio beacons.

· Through the combined use of the fixed H.I.S., the Central Unit and the portable device used by the elder, the residence and the individual could be monitored independently from one another. 

Decision Support System (CenterSight™)

Data transmitted to the Contact Centre should be received, analysed and stored by a Decision Support System (CenterSight™)

· It should operate on the basis of a set of personalised rules defined by system administrators and caregivers.

· The rules would have to be personalised by: pilot site, elderly person profile, and type of problems detected.

5.3 Service B - Emergency situation

· The control point application should register the alarm’s history, storing the following information: date, time, patient provoking the alarm, alarm type, acceptance time, deactivation time, person that has accepted the alarm, and person that has deactivated it. 

· If an alarm is left for some time in an unattended state, an SMS notification message should be sent to the supervisor responsible at the Contact Centre.

· Active alarms: Emergency (panic) situation would have to be launched by the elder by a special bracelet or other device with the panic button functionality integrated (the aforementioned portable device used by the elder). In this case, the operator at the control point should be provided with:

· Elder’s medical data (in that way the staff member might identify the possible reason for the alarm).

· Elder’s current location information.

· Passive alarms: Emergency should be launched by the Decision Support Centre when certain conditions were met:

· Immobility detection: if the elder did not change his/her location for predefined period of time, the alarm should be sent to the Contact Centre.

· Measurements not received.

· Notification for medicine not received.

· Elder not responding.

· When the alarm was accepted by an operator from one of the control point applications, the following options should be available:

· Audio communication channel.

· Alarm deactivation option.

· Sample scenario trace for panic button from a portable device:

· When a panic signal from an elder’s personal device is received, the alarm pop-up message is shown on a control point application and an SMS is also sent to the responsible operator.

· The control point application is provided with the elder’s profile (including medical status) in order to show potential risk sources for the person and possible cause for alarm triggering. 

· Alert should be accepted by one of the contact operator applications that has received the alarm message. If no acceptance occurs in a period of time, an alert notification message is sent to a supervisor (management).

· Control point application together with the aforementioned data is provided with the patient’s location information.

· If the elderly person is outside the building, a person is navigated to the elder’s location through the portable device used by him/her.

· When the emergency situation is solved, the alarm is deactivated manually by the operator.

5.4 Service C - Elderly-friendly videoconferencing

The inclusion services are based on a videoconferencing environment specifically designed for use by elderly people. The videoconferencing environment should interact with the elderly user using the most familiar paradigm for the current generation of elderly people, i.e. the TV set:

· A guaranteed bandwidth of at least 128Kbps, using ISDN or ADSL protocols is required.

· The videoconferencing environment must function on any IP network using proprietary audio and video codec. 

· TV-like user interface does not require the use of a keyboard or any other PC-specific input device.

· Selections can be made using a conventional infrared remote-control.

· Videoconferencing system is compatible with the Session Initiation Protocol (SIP) standard.

· When switching on the set-top box, the elderly person should be presented with the list of people that he/she has included in his/her own community and who are connected to the network at that point in time (one of the correspondents is always the Contact Centre which is permanently connected).

· The elderly person should be able start a videoconference by simply pushing a button on an ordinary TV remote control, or can be called by one of his/her authorised contacts or relatives.

· Contact persons should be inserted in or removed from the elderly person’s community by the Contact Centre operators at the elderly person’s request, using a simple, web-based administration tool, avoiding any need for the elderly person to do complex manipulations with the remote control.

· The systems should be a closed one, under the control of the elderly person, in such a way that nobody could intrude into the privacy of the person unless explicitly invited to do so.

· Contact persons from outside the elderly people population participating in the pilots (relatives, friends, others), once authorised by the elderly person, should be able to freely download the videoconferencing software from the Videoconferencing Download Server and use it on an ordinary PC with mouse and keyboard.

5.5 Other desirable functionalities for the elderly person

· Automatic login to the system by the elders: Minimum login procedure or automatic one (the latter preferred). A sample of an automatic login could be a solution allowing login to the system based on the detection of a patient next to room terminal. It could be performed by a RFID label detection which initiates login procedure (optional requirement).

· System sends audio-visual notification to an elder’s device when operational staff send a message to them.

· Initiation of video communication with the contact centre (and care givers) via a direct link on the TV set welcome screen.

5.6 Other desirable functionalities for the Contact Operator

· General

· Add/view/delete user’s details.

· Browse messages sent by a user.

· Audit sensitive data events (creation, modification, deletion).

· Alerts

· Browsing Alert list. The list of alerts sorted according to their senders, date, and priority. “Environmental” alerts (e.g. low temperature) with lower priority level than alerts from fall detector. 

· The option of initiation of voice and video communication with the elder triggering the alarm.

· Communication

· Call an elder on detection of any irregular situation.

· Acceptance / rejection of the audio communication from the elder.

· Elder user tracking

· View elder location on receiving the notification of any irregular situation.

· Access to the console for staff should by enabled after identification of the user (it is essential for storing information about handlers of the alarms).

· New type of an alarm should be sent when the power of the elder’s portable device is low. Pop-up message with that information should be sent to the control point application. 

· Available history of resident location.

· Rules defining situations of risk or alarms for the Decision Support System. These rules should be defined by multi-disciplinary teams composed of physicians (GPs, gerontologists, neurologists, etc.) and social service professionals working for the participating public authorities.

· Simultaneous monitoring of the vital parameters of the individual and of the environment in which he/she lives:

· Indoor and outdoor monitoring.

· Independent monitoring of the elderly person and of his/her residence when the elderly person is away.

· Positioning of the person when he/she is outdoors.

· Automatic handling of most common and uncomplicated situations through the Decision Support System.

6. Interface look and feel

6.1 Patients
· The system must usable by people with no familiarity whatsoever with modern technology. It implies that the system must be easy to use, simple to use, reliable and secure.

· Videoconferencing interaction:

· The only interface between the user and the system should be constituted by a TV set and an infra-red (IR) remote control.

· When switching on the set-top box, the elderly person should be presented with the list of contacts that he/she has included in his/her own community, and who are connected to the network at that point in time (one of the contacts should always be the Contact Centre which is permanently connected).

· The list of contacts should be configured by the Contact Centre. When the elderly person wanted to talk to one of his/her loved ones he/she just should need to press the corresponding number on the remote IR control.

· Monitoring system interaction:

· Vocal messages synthesised by the H.I.S. Central Unit should be used to confirm that a measurement has been correctly executed. 

· Integrated touch screen interface should be used to receive confirmation messages for people with hearing impediments.

· Integration of these messages in the videoconferencing software should be achieved so as to be able to receive them through the TV set.

· Vocal messages should be sent through the portable device used by the elder. These could be both messages automatically generated by the CenterSight™ Decision Support System and conversations with the Contact Centre operators.

· Text messages should be displayed on the portable device used by the elder or alternatively on the TV set. 

6.2 Operational personnel

· General

· Easy access to patient data.

· Priority:

· Alerts;

· Communication requests;

· Info messages.

· Alerts

· The alert list should pop up at once if it is not empty (any alert should be received).

· Incoming new alerts should be signalled with audio on personnel console.

· “Environmental” alerts and alerts from the portable device used by the elder should be differentiated with colours 

· “Environmental” alerts should be followed by alerts from the portable device used by the elder. 

· Communication

· Sending messages to an elder / calling to an elder.

· Incoming call for audio communication from the elder should be signalled with pop up message and audio signal.

· Elder location

· So as to visualise current location of elder on a map.

7. Other considerations

7.1 Integration requirements

In the longer term, the DREAMING portal system should integrate with the appropriate social and health care systems. For example, the results from clinical exams (blood pressure, blood glucose etc.) should be passed to the elderly’s GP system.

7.2 Mambo

The Mambo portable unit could / should include:

· Mobile phone functionality, in order that the elderly person does not need to carry two devices when they go out.

· Text to speech capability, so that users with impaired sight can listen to messages instead of reading them.

7.3 Site specific requirements
None
7.4 Insurance
The organisation supplying equipment installed in the homes of the elderly should have the appropriate insurance:

· Product liability insurance, e.g. in case equipment causes a fire.

· Third party liability to cover accidental damage during installation and servicing.
Appendix A – Briefing notes 

DREAMING project is a project, funded by the European Commission, which intends to strengthen and enhance the possibilities of homecare through the use of new technologies for remote monitoring and remote assistance. The final objective of the Project is offering older people the possibility of continuing living in their homes even when they require periodic health checks.

The figure below shows the main components.
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The main component in the elderly person’s home is the Central Unit. This is a compact device that receives data from monitoring devices, with 24/7 availability. Measured data is transferred to the Health Insight Portal with a high level of data security. Data is also stored for a period of time, in case monitoring data cannot be transferred immediately for any reason.

The solution ensures that different types of wireless sensors can be readily connected to the H.I.S. Central Unit. The H.I.S. Central Unit confirms successful measurement via voice. 

Optionally, wireless environmental monitors are also provided and can be integrated e.g. to measure room temperature/humidity, movement, or for warnings (smoke, water leak etc.).

The main component for elderly people and their caregivers is the Monitoring and Alarm Handling system. The personal alarm system is based on three subsystems:
· An Environmental Monitoring Subsystem which is able to detect movements or lack thereof in the flat, and construct a user’s normal movement profile for each flat or house. The Contact Centre is able to establish voice communication with the flat or house to check the real occurrence of an accident before the emergency procedure is launched.

The environmental alarm system can be extended with a large variety of wireless detectors (smoke, water leak detectors, room temperature/humidity, etc.) which can render the environmental monitoring more comprehensive and more reliable by cross-checking a large number of parameters to detect anomalous situations.

Data generated by the environmental sensors are collected by the H.I.S. Central Unit and sent to the HIS Portal.

· A Health Monitoring Subsystem which is composed by a set of easy to use medical devices, the number and the type of which is determined according to the specific health condition of each single individual and the main health threats to which he/she is exposed.

The medical devices which are provided to each person will be selected from the following list according to the specific health conditions of each individual:

Weight scale (optionally with body fat, water content).

Pulse and blood pressure.

Glucometer (for people suffering from diabetes).

Asthma Monitor (for people suffering from respiratory diseases).

1-Lead ECG monitor.

1-12 Lead ECG monitor (for people with serious heart conditions).

Pulse/oxymeter monitors (for people suffering from respiratory or heart disease).

Measurement of the vital parameters of each individual will be taken according to a schedule which is personalised to the specific needs of that individual. The devices give an audible or visual confirmation that the measurement has been taken.

Measurements are automatically sent to the H.I.S. Central Unit that acknowledge receipt of the data by a vocal message which, optionally, also includes the values of the readings. For people with hearing impairments, the measurements can be equally read on the embedded display of most of the medical devices; (this is not possible for the ECG which requires dedicated viewer software).

Whenever a network connection is available (this represents the overwhelming majority of cases) the data collected are immediately sent to the HIS Portal for further processing by the Contact Centre. In the infrequent case that the connection to the network is temporarily suspended, the data are stored locally and automatically sent as soon as the connection has been re-established.

· A Mobile Alarm and Localisation Subsystem constituted by a cellular phone, the Mambo 2, which has been purpose-designed for use by older people. The Mambo 2 provides a number of remarkable features such as:

integrated panic button;

integrated fall detector;

medicine timer – a programmable message to remind elderly people of the drugs that they have to take;

remote status of battery level;

positioning system based on radio beacons, which allows to locate a person even when he/she is out of the cellular phone coverage. (possible but not intended in this project).

Moreover, the Mambo 2 is ruggedised. An extra button (key fob) in a waterproof bag can be delivered for using e.g. in the shower.

Thanks to the Mambo 2, the elderly person can be monitored and located wherever he/she is. (Localisation is not part of this project but is in general possible.) Through the simultaneous use of the fixed H.I.S. Central Unit and the Mambo 2, the residence and the individual can be monitored independently from one another.

The three subsystems above are all managed by a Contact Centre which makes use of a Decision Support System, CenterSight™, which has been specifically designed for this type of applications. 

eInclusion Services

The inclusion services are based on a videoconferencing environment specifically designed for use by older people. The videoconferencing environment interacts with the older user using the most familiar paradigm for the current generation of elderly people, i.e. the TV set.

When switching on the set-top box, the older person is presented with the list of correspondents that he/she has included in his/her own community and who are connected to the network at that point in time. (One of the correspondents is always the Contact Centre, which is permanently connected). The older person can start a videoconference by simply pushing a button on an ordinary TV remote control or can be called by one of his/her authorised correspondents.

Correspondents are inserted in or removed from the older person’s community by the Contact Centre operators at the older person’s request, using a simple, web-based administration tool, avoiding any need for the older person to do complex manipulations with the remote control. The systems is by definition a closed one, under the control of the older person, in such a way that nobody can intrude into the privacy of the person unless they are explicitly invited to do so.

Correspondents from outside the older people population participating in the pilots (relatives, friends, others), once authorised by the older person, can freely download the videoconferencing software from the Videoconferencing Download Server and use it on an ordinary PC with mouse and keyboard.

Appendix B - Questionnaire for elderly people

How do elderly people value the possibility to live more safely in their homes if their being monitoring? 

Why do you like it in your current home?

	Good neighbors
	 FORMCHECKBOX 


	I’m living with my husband/wife
	 FORMCHECKBOX 


	I have lived here for a long time
	 FORMCHECKBOX 


	I don’t want to be a burden to society
	 FORMCHECKBOX 


	The thought of moving hasn’t crossed my mind
	 FORMCHECKBOX 


	You know what you have but you don’t know what you get
	 FORMCHECKBOX 


	I’d like to keep the house/apartment in the family. My children/grandchildren will move in later
	 FORMCHECKBOX 


	I feel safe here
	 FORMCHECKBOX 


	Something else
	 FORMCHECKBOX 



Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Are you worried about anything in your current home? In that case, for what?

	Afraid of falling and not be able to get up or call for help
	 FORMCHECKBOX 


	To not be able to make it on my own with things in the household
	 FORMCHECKBOX 


	That my friends will pass away and I will get lonely
	 FORMCHECKBOX 


	That my loved ones will move away and I will get lonely
	 FORMCHECKBOX 


	Anxiety that no one will take care of me if I’ll get sick, fall, etc.
	 FORMCHECKBOX 



Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

What would make you move from your current home?

	Anxiety
	 FORMCHECKBOX 


	Safety
	 FORMCHECKBOX 


	Loneliness/isolation
	 FORMCHECKBOX 


	Sickness/frailty
	 FORMCHECKBOX 


	I can’t make it on my own anymore (I can’t cook/clean/do the laundry anymore etc)
	 FORMCHECKBOX 



Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

How do you feel about technical equipment?

	Do you have a TV with a remote control?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	Do you have a microwave?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	Do you have a safety alarm?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	Do you have a fire alarm?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	Do you measure any medical indicators at home today (such as blood sugar etc)?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	Do you think that some of the above is hard to understand?
	Yes  FORMCHECKBOX 
    No  FORMCHECKBOX 


	
	


How would you feel if you were offered to make some measurements with some easy to use technical equipment? (You would of course be able to call your care providers if you don’t know how to do it.)

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Monitoring. What is okay for you?

	To monitor your weight once a week?
	 FORMCHECKBOX 


	To monitor your blood pressure once a day?
	 FORMCHECKBOX 


	To monitor your blood sugar every day?
	 FORMCHECKBOX 


	To monitor your ECG once a day?
	 FORMCHECKBOX 


	To monitor if you have fallen?
	 FORMCHECKBOX 


	To monitor your lung capacity once a day?
	 FORMCHECKBOX 


	To monitor your room temperature
	 FORMCHECKBOX 


	That someone from the care providers will get in touch with you via videoconferencing / skype
	 FORMCHECKBOX 


	To monitor how you move in your home. 
Is that okay only when you are feeling insecure or always.
	 FORMCHECKBOX 


	To monitor how you move in your home whit a TV-camera? 
Is that okay now or only when you are feeling insecure?
	 FORMCHECKBOX 



If you say that it is okay to participate in this project, how will you feel if you do not get the equipment? Does it matter for you?

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

What kind of benefits do you think you can have by participating in this project?

	Feel safer in my home
	 FORMCHECKBOX 


	I don’t have to visit the doctor as often
	 FORMCHECKBOX 


	I don’t think that I will have to go to the ER as often
	 FORMCHECKBOX 


	I can stay in my home longer and don’t have to move
	 FORMCHECKBOX 



Do you think your care providers will have any benefits from this project? What?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

What kind of technical devices would you like to have in your home?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Appendix C – Questionnaire for caregivers

Use for technical devices
What kind of elderly do you think can have benefits of using the technical equipment?

	Elderly with diabetes
	 FORMCHECKBOX 


	Elderly with diagnosis of chronic heart failure
	 FORMCHECKBOX 


	Elderly with diagnosis of chronic obstructive pulmonary disease
	 FORMCHECKBOX 


	Elderly with myocardial infarction
	 FORMCHECKBOX 


	Elderly with history of stroke (brain ischemia or haemorrhage)
	 FORMCHECKBOX 


	Elderly with a history of falls in their homes
	 FORMCHECKBOX 


	Elderly with anxiety in their homes
	 FORMCHECKBOX 


	Elderly that feels insecure in their homes
	 FORMCHECKBOX 


	Elderly with dementia
	 FORMCHECKBOX 


	Elderly that often feels dizzy
	 FORMCHECKBOX 



Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

What use do you think the elderly will have from the technical equipment?

	Feel more secure in their homes
	 FORMCHECKBOX 


	Know that they can get in touch with the contact center in a easier way
	 FORMCHECKBOX 


	Less anxiety in their homes
	 FORMCHECKBOX 


	Less worried that they can’t get help if they fall
	 FORMCHECKBOX 


	Knowing that their measurements will be stored and looked at regularly by their doctor
	 FORMCHECKBOX 



Other: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Do you think that the elderly are able to use the technical equipment by themselves? 

Yes

 FORMCHECKBOX 


No
 FORMCHECKBOX 

If not what kind of help do you think that they may require?

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

What part of the technical equipment do you think will be most useful for the elderly? 

Please score from 1 to 5, where 1 is extremely useful and 5 is not at all useful.

	The Mambo
	 FORMCHECKBOX 


	The senior mobile phone
	 FORMCHECKBOX 


	The videoconference equipment
	 FORMCHECKBOX 


	The smoke detector
	 FORMCHECKBOX 


	The water detector
	 FORMCHECKBOX 


	The environmental data monitors
	 FORMCHECKBOX 


	The activity monitors
	 FORMCHECKBOX 


	The vital signs monitors
	

	· Blood Pressure 
	 FORMCHECKBOX 


	· Asthma monitors
	 FORMCHECKBOX 


	· Weight scales
	 FORMCHECKBOX 


	· Pulse oxymeter
	 FORMCHECKBOX 


	· Glucometer
	 FORMCHECKBOX 


	· ECG
	 FORMCHECKBOX 



Can you think of any other technical equipment that could be useful? What?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Do you think that using the technical equipment will affect the elderly in a positive or negative way? Explain.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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