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Abstract 

This document describes the requirements activities and results for a speech controlled vAssist sys-

tem focusing on tele-communication and tele-medical services for senior persons with (fine-) motor 

skill restrictions and/or chronic diseases. The resulting requirements serve as guidelines for the gen-

eration of business models, creation of scenarios and the development of a future vAssist prototype. 
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1 Introduction 

This deliverable describes the primary and secondary target user groups of vAssist, the user require-

ment activities and procedures in two partner countries (AT, FR) as well the results and conclusions 

for the further system specification. The structure of this deliverable is organized as follows: Section 1 

gives an introduction and short background information about voice interaction systems. Section 2 

focuses on the research goals. Section 3 defines the different target user groups and outlines the re-

cruitment procedure. Section 4 specifies the timing of the requirements activities. Section 5 outlines 

the applied methods for collecting the user requirements. Section 7 includes the main results and sec-

tion 8 provides a summary and chapter 9 the conclusion. 

1.1 Background 

Ambient Intelligence (AmI) is a paradigm within information and communication technology describing 

systems that accompany and support human beings in a digital environment. The precondition that 

such a system can be applied is an environment, which consists of various technical devices linked by 

network technologies, providing specific interfaces [1]. The latter can either refer to the connection of 

the hardware or to the user interface (UI) which is defined as the control mechanism of hardware de-

vices or software applications. One of these control mechanisms is based on voice input the so called 

“spoken dialogue system”. A spoken dialogue or speech interaction system is defined as a computer 

system that interacts with human beings via spoken natural language on a turn-by-turn basis [6]. Such 

a system may include voice control, call routing, voice search and/or question answering [2]. Within 

these interaction possibilities the important difference is whether the system reacts on speech input, 

speech output, or interactively. 

Results from experimental studies on browser tasks could show that voice input could be done faster 

than the keyboard input and furthermore achieved an input accuracy of 92% after sufficient learning 

[3]. Further, recent studies state that voice interaction show high acceptance as alternative input pos-

sibility for modern Information and Communication Technologies (ICT) among older adults with di-

verse capabilities [5]. 

This deliverable describes the user requirement activities and results for the future vAssist system that 

aims at creating natural language voice interfaces (and supportive graphical user interfaces) for tele-

communication and tele-medical applications for older persons with (fine-) motor restrictions and/or 

chronic diseases. 

1.2 Scope of the deliverable 

The major goal of D2.1 is to give a summary about the definition of the target user groups and their 

requirements related to speech controlled tele-communication and tele-medical services that will be 

provided through already existing devices in the home of the users. User requirements were analyzed 

from different point of views involving primary users (seniors) and secondary users (formal caregivers: 

family members, informal caregivers: health professionals). Results are translated into a requirements 
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table highlighting the major requirements of the future vAssist system for the following technical devel-

opment phases. 

With the intention to deliver state-of-the-art knowledge in senior’s speech interaction with tele-

communication and tele-medical services the research area was narrowed down and precise research 

questions were defined. Moreover, methodological guidelines were developed for all partners to deliv-

er reliable results for the vAssist system and service requirements in all involved partner countries. 
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2 Focus of Research 

The focus of research in Austria and France dealt with various research questions which are described 

in the following section. 

2.1 Goals 

The main objective of vAssist is to develop VUIs for already existing hardware (e.g. TV, PC, mobile 

devices, tablet PCs, etc.), software and services for seniors focusing on tele-communication and tele-

medicine applications. In specific, vAssist addresses older people (the primary target user group) suf-

fering from (fine-) motor skill impairments and/or chronic diseases. Seniors with specific cognitive im-

pairments (e.g. Alzheimer`s, Dementia) other than age related memory loss – so called “AAMI” (Age 

Associated Memory Impairment) are excluded. The latter (AAMI) is defined as a slight memory loss 

that does not affect other cognitive areas. Consequently, AAMI does not have an effect on the activi-

ties of daily living (e.g. self-care, hygiene, dressing etc.), but influences older persons remembering of 

daily information. This limitation is often self-reported by seniors and sometimes confirmed by other 

informants. 

The requirement activities of the vAssist project focused on the following research goals that are relat-

ed to task 2.1. (User Requirements): 

 Gain awareness: about the needs of older adults with (fine-) motor skill restrictions and/or 

seniors suffering from chronic diseases 

 Get insight: into devices, software, and services that are already in use in the home of sen-

iors (related to tele-communication and tele-medicine services) 

 Collect feedback: from older persons about their interaction preferences regarding VUI for 

tele-communication and tele-medical applications 

 Gather information: about future business models for vAssist services 

 Elicit requirements and recommendations: for VUI (and GUI) design and functionalities for 

the further development of the vAssist system 

2.2 Research Questions 

To achieve the goals of task 2.1 (User Requirements) the following research questions were ad-

dressed during the requirements phase: 

 What kind of tele-communication and tele-medical devices and services are mainly used by 

senior adults? 

 What kinds of future services have a potential to add value to the daily life of senior users with 

(fine-) motor skill restrictions and/or chronic diseases that can be equipped with speech con-

trol? 

 What preferences do senior users have related to speech control design characteristics? 

 How can future business models look like that are appropriate for older persons? 
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3 Target User Specification and Recruitment Procedure 

The next section defines the different target user groups of vAssist and the recruitment procedure. 

3.1 Target User Specification 

In short, vAssist addresses the following three target user groups: 

 Primary users: 

o older adults with (fine-) motor skill impairments 

o and/or chronic diseases 

 Secondary users: 

o are divided into formal and informal caregivers 

 Formal caregivers: health professionals, medical personnel, nurses 

 Informal caregivers: family members, relatives, friends 

 Tertiary users:  

o service providers (tertiary users are addressed in D.2.2 [Servicer provider and Busi-

ness Requirements]) 

A detailed description of primary and secondary target user groups can be found in the following sec-

tions. 

3.1.1 Primary Users 

Primary users in vAssist are defined as persons aged 65 and older (both gender). These persons may 

show restrictions in their vision, eyesight and / or hearing, as well as AAMI (Age Associated Memory 

Impairment). The main characteristics are summarized below (see also Table 1): 

 Age: 65 and older 

 Sex: male/female 

 Restriction sensual: showing age related restrictions in their vision, and/or hearing (but not 

suffering from specific impairments such as blindness or deafness). 

 Restriction cognitive: Persons may show age related problems with their memory skills, de-

fined as AAMI (Age Associated Memory Impairment), but are not diagnosed with neurodegen-

erative diseases such as MCI (Mild Cognitive Impairment), Alzheimer`s Disease, Dementia, or 

similar. Persons with a diagnosed cognitive impairment are not in the focus of vAssist.  

 Experience with ICT: Having at least little experience with the use of modern ICT Information 

and Telecommunication Technologies (ICT) such as PCs, laptops, internet, TVs and/or mobile 

phones. 
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Diverse combinations of the following additional characteristics are in the focus of vAssist: 

 Restriction physical: Persons with restrictions in their (fine-) motor skills that lead to prob-

lems in the use of mouse and keyboard or touch and/or mobile devices. They may also suffer 

from different limitations at the upper limb that hinder them in using technical devices. 

 Chronic conditions: Persons suffering from a chronic disease (e.g. diabetes, rheumatism, ar-

thritis, high blood pressure, cardiovascular diseases, etc.). These persons also may receive 

stationary medical care or supportive home care services. 

Table 1 illustrates the main characteristics of the primary target user group of vAssist, summarizing 

male and female characteristics. 

Main Characteristics of Primary Users 

Gender male / female 

Age 65+ 

Social contacts none to some 

Limitations / Difficulties in 

at least two of the following: 

bathing, 

climbing stairs, 

crouching, kneeling, stooping, 

difficulties in shopping groceries, 

doing house work, 

getting up from chair or bed, 

lifting or carrying weights over five kilos, 

pulling and pushing large objects 

Diseases 

at least one of the following: 

cataract 

cholesterol 

diabetes 

heart attack 

high blood pressure 

osteoporosis 

Symptoms 
heart trouble 

pain in joints, back, knees 

Devices in use 

at least one of the following: 

Computer with Internet connection 

Radio 

TV 

Landline phone 

Mobile phone 

Table 1. Summary of main characteristics of the primary target user group f vAssist (male and female) 

The following two CURE-elderly-Personas [7] (one male, one female) have been chosen since they 

describe the vAssist primary target user group best (see Table 1). 
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Figure 1. Alain Coer: CURE-Elderly-Persona describing male primary users of the vAssist project 
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Figure 2. Hilde Eifrig: CURE-Elderly-Persona describing female primary users of the vAssist project 
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3.1.2 Secondary Users 

This section defines the profile of the secondary users in vAssist. Two groups of secondary users are 

involved in vAssist, formal (FR) and informal (AT) caregivers. 

3.1.2.1 Formal Caregivers 

Health Professionals in vAssist are defined as persons with a specific (academic) medical education 

that get paid for their work and efforts. 

These persons can be doctors in general, but also specialists such as neurologists, psychologists, 

gerontologists, nurses, nutrition or diet coaches or other medical personnel whose focus is on treating 

seniors who show restrictions in their (fine-) motor skills and/or suffer from chronic diseases. In gen-

eral these persons supply diverse supportive (home) care and/or medical care services to senior citi-

zens. 

Formal caregivers (health professionals, medical personnel, nurses, physicians, etc.) are defined as 

following:  

 Age: 20 and older 

 Sex: male/female 

 Education: specific (academic) medical education 

 Work/Experience: supplying diverse supportive (home) care and/or medical care services to 

older persons with (fine-) motor skill restrictions and/or chronic diseases. Get paid for their 

work and efforts. 

The following general minimum criteria apply for the formal caregivers participating in focus groups 

(see Table 2). 

Main Characteristics of Formal Caregivers 

Gender male / female 

Age 20+ 

Work Experience 

Treating seniors with: 
Age Associated Memory Impairment (AAMI) 
Chronic diseases 
Restriction in (fine) motor skills 

Technology Experience 

at least once a week use of: 
Computer with Internet connection 
E-mail 
Mobile phone 
Technical medical devices 

Table 2. Summary of the main characteristics of formal caregivers (male and female) of the vAssist pro-
ject 
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3.1.2.2 Informal Caregivers 

Informal caregivers in vAssist are defined as family members, relatives and/or friends that voluntarily 

take care of older people without any contracts or payments. The supportive services provided from 

this group ranges (but not limited to this) from grocery shopping, making the household, helping with 

sanitary care (if necessary) and being a social companion. 

Informal caregivers are defined as persons: 

 Age: 20 and older 

 Sex: male/female 

 Education: No specific education related to medical and or health care of older persons 

 Work/Experience: Providing voluntarily care support to senior family members and/or rela-

tives. No contracts or payments. 

The following general minimum criteria apply for the informal caregivers participating in focus groups 

(see Table 3). 

Main Characteristics of Informal Caregivers 

Gender male / female 

Age 20+ 

Work Experience 

supporting seniors with: 

cooking 
grocery shopping 
helping with sanitary care 
making the household 
social interaction 

Technology Experience 

at least once a week use of: 
Computer with Internet connection 
E-mail 
Mobile phone 

Table 3. Summary of the main characteristics of informal caregivers (male and female) of the vAssist 
project 

3.2 Recruitment Procedure 

The next section describes the user recruitment procedure that was carried out for the focus groups 

with primary and secondary users in Austria (AT) and France (FR). 

3.2.1 Recruiting Primary Users 

Primary users in Austria are recruited by EURAG (supported by CURE). Primary users for the focus 

groups in France are recruited by APHP. 

During the recruiting phase EURAG, CURE and APHP have used existing contacts from other projects 

and activities to primary users. Further, the partners got in touch with new contacts by applying diverse 
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strategies (e.g. phone calls, flyers, newsletters, E-mails, social networks, contacting self-help groups, 

etc.). 

The table below gives and overview on the planned number of participants for the focus groups with 

primary users in Austria and France (see Table 4). 

Focus Group 1: Primary Users AT / FR 

10-12 participants 
50% male,  
50% female 

Age 65+ 
Devices & Services & 

Business Models 

Focus Group 2: Primary Users AT / FR 

10-12 participants 
50% male,  
50% female 

Age 65+ Services & Interaction 

Table 4. Overview on focus groups with primary users in Austria and France 

3.2.2 Recruiting Secondary Users 

In Austria informal caregivers will be recruited and in France formal caregivers. 

3.2.2.1 Recruiting Formal Caregivers 

Formal caregivers for in France were recruited by APHP. During the recruiting phase APHP used ex-

isting contacts from other projects and activities to formal caregivers. Further, APHP got in touch with 

new contacts by applying diverse strategies (e.g. phone calls, flyers, newsletters, E-mails, social net-

works, etc.). 

The table below gives and overview on the number of participants for the focus groups with formal 

caregivers in France (see Table 5). 

Focus Group 1: Primary Users AT / FR 

10-12 participants 
50% male,  
50% female 

Age 20+ 
Services & Devices & 

Business Models 

Table 5. Overview on focus groups with formal caregivers in France 

3.2.2.2 Recruiting Informal Caregivers 

Informal caregivers in Austria were recruited by CURE. During the recruiting phase CURE used exist-

ing contacts from other projects and activities to informal caregivers. Further, CURE got in touch with 

new contacts by applying diverse strategies (e.g. phone calls, flyers, newsletters, E-mails, social net-

works, etc.). 

The table below gives and overview on the number of participants for the focus groups with informal 

caregivers in France (see Table 6). 

Focus Group 1: Primary Users AT / FR 

10-12 participants 
50% male,  
50% female 

Age 20+ 
Services & Devices & 

Business Models 

Table 6. Overview on focus groups with informal caregivers in Austria 
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4 Timing 

The vAssist follows a user-centred market-oriented design (UCMOD) approach. This means that dif-

ferent user groups will active be involved during all design cycles (requirements phase, iterative lab 

user evaluations, field user evaluations). 

For the requirements phase a mix of qualitative and quantitative methods are applied to gather a 

broad range of user feedback from primary (seniors) and secondary users (formal and informal care-

givers) for the future vAssist system.  

The schedule was planned tightly but effective and each task was achieved appropriately as illustrated 

in the table below (see Table 7). 

Timing T2.1 User Requirements 

Week CURE APHP EURAG 

1 

Planning & Recruiting 

Planning & Recruiting 

Planning & Recruiting 2 

3 

4 

Implementation FGs Implementation FGs 

5 

6 

Implementation FGs 

7 

8 

Analysis FGs 

 

9  

10  

11 

Analysis FGs 

 

12 

Deliverable Input 

 

13 Deliverable Input  

14 Final Deliverable Final Deliverable  

Table 7. Timing of the requirements phase 
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5 Methods 

For the collection of the vAssist requirements of primary and secondary users a mix of qualitative and 

quantitative methods was applied to cover a broad variety of information from the different target user 

groups.  

As qualitative instrument focus groups were selected. Focus groups are a method for collecting quali-

tative data and have enjoyed a surge in popularity in HCI research [9][10][11]. Most authors agree that 

the main advantage of a focus group is the purposeful use of group interaction in order to generate 

fruitful user requirement data. The detailed focus group manual can be found in the annex section. 

As quantitative instrument screening questionnaires were applied focusing on services and devices in 

use. The screening questionnaires were included in the procedure of the focus groups and can be 

found in the annex section. 

Three different focus groups were run at CURE Experience Labs (Vienna, Austria), and APHP prem-

ises (Paris, France) to gather basic data from primary (seniors) and secondary (formal and informal 

caregivers).  

The table below gives an overview on the applied qualitative and quantitative methods for the vAssist 

requirements phase in Austria and France (see Table 8). 

 Austria France 

 
Focus groups main topic: 

Tele-communication 
Focus groups main topic: 

Tele-medicine / Well-being 

Focus Group 
Nr. 

1 2 3 1 2 3 

Users Primary Users Primary Users 
Secondary 

Users 
Primary Users Primary Users 

Secondary 
Users 

Core  
Aspect 

Devices 
Services 

Services 
Interaction 

Devices 
Services 

Interaction 

Devices 
Services 

Services 
Interaction 

Devices 
Services 

Interaction 

Side Aspect 
Business 
Models 

 
Business 
Models 

Business 
Models 

 
Business 
Models 

Quantitative 
Method 

Screening 
Questionnaire 

Screening 
Questionnaire 

Screening 
Questionnaire 

Screening 
Questionnaire 

Screening 
Questionnaire 

Screening 
Questionnaire 

Table 8. Overview on qualitative and quantitative methods for the focus groups in Austria and France with 
primary and secondary users 
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6 Procedure 

Three different focus groups were organized in Austria and France. The manual can be found in the 

annex section. 

6.1 Focus Groups in Austria and France 

Primary Users: Two of the focus groups with primary users took place in Austria and France address-

ing devices, services, interaction and business requirements for the future vAssist tele-communication 

and tele-medicine applications (see Table 9). 

Secondary Users: The third focus group was held with secondary users addressing formal (France, 

core topic: tele-medical services) and informal (Austria, core topic: tele-communication services) care-

givers and their view on the future vAssist system. Further, also future business aspects were dis-

cussed. 

The table (Table 9) below gives an overview on focus groups that were held in Austria and France. 

Focus Group 1: Primary Users 

Austria 3 male, 7 female Age 65+ 
Devices & Services & 

Business Models 
France 3 male, 5 female Age 65+ 

Focus Group 2: Primary Users 

Austria 4 male, 4 female Age 65+ 

Services & Interaction 

France 3 male, 5 female Age 65+ 

Focus Group 3: Secondary Users 

Austria 5 male, 3 female Age 65+ Devices & Services & 
Interaction & Business 

Models France 6 male, 10 female Age 20+ 

Table 9. Overview on focus groups in France and Austria with primary and secondary users 

Prior to each focus group, the informed consent form was signed by the participants and an introduc-

tion including basic project information was presented by the moderator. Next to the moderator anoth-

er team member participated in the discussions taking notes, collecting information on flipcharts and 

caring for the audio and video recordings. All focus groups had the following general structure (see 

Table 10). 
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 Time in Minutes Procedure 

1 0-5 Welcome: Give a warm welcome to the participants 

2 5-15 
Informed Consent (IC): Explain document, answer ques-

tions, sign IC 

3 15-25 
Introduction: Short information about vAssist and its 

goals 

4 25-60 Focus Group Session Part 1 

5 60-70 Break 

6 70-115 Focus Group Session Part 2 

7 115-120 Conclusions, Thanks, Good Bye! 

8 120 Invite participants to further vAssist studies 

Table 10. General structure of the focus groups 

Pre-defined sets of open questions and power point presentations were prepared for the discus-

sions with the primary and secondary users. During these sessions the answers for each question 

were collected on flipcharts. This kind of mind memory makes the information accessible to everyone 

at any time and gives support for the final evaluation of the gathered qualitative data. Further, a written 

protocol and all sessions were audio/video recorded. A content analysis approach was applied for 

the analysis [12]. 

For a better understanding of speech control different usage scenarios were demonstrated to primary 

and secondary users applying the Wizard of Oz technique. Wizard of Oz offers the possibility for 

showing human computer interaction (HCI) in an embodied environment without having a full function-

al system available [15]. Further, existing speech control functionalities of smart phones and tablets 

were demonstrated to raise the experience level of the participants for voice interaction. The applied 

methods aimed at enabling the participants to get first impressions for the future vAssist system. 

Moreover, primary users were invited to participate in group work sessions where GUI and VUI 

tasks had to be performed (Task 1: write a short E-mail using touch interaction [GUI]; Task 2: write a 

short E-mail using speech interaction [VUI]). The aim was to engage the inexperienced participants 

with modern voice interaction technologies and to enlarge the experience level of the primary users for 

VUIs. To compare the experience with the voice user interface and the graphical interface the partici-

pants were asked to choose EmoCards [13] (see Figure 3) for gathering their emotional reactions 

according to the two different interaction techniques. EmoCards enable the possibility to determine the 

level of pleasantness and arousal for products and services by selecting one out of nine cards. Fur-

ther, primary users were asked to take notes regarding advantages (positive aspects) and disad-

vantages (negative aspects) of VUI and GUI interaction after the tasks. 
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Figure 3. EmoCard Instrument [13] 

6.2 Screening Questionnaires 

Screening questionnaires for primary and secondary users were developed to collect quantitative 

feedback during the focus group sessions regarding communication preferences with family members 

and friends, needs regarding tele-medical and tele-communication services, and the kind of tele-

communication and tele-medical services that would be advantageous to equip with speech control for 

already existing devices and services. The intention of the screening questionnaire was to show pos-

sible future perspectives to the involved user groups that were further discussed in detail in the focus 

groups with primary and secondary users. The screening questionnaires for the different target user 

groups can be found in the annex section. 

6.2.1 Screening Questionnaires Austria 

Next to socio-demographic information (age, sex), the screening questionnaires included three ques-

tions about tele-communication, services and devices, two of them with single choice and one with 

multiple choices answer opportunities. The screening questionnaires for primary and secondary (in-

formal caregivers) users for the topic “tele-communication” can be found in the annex section. 

The screening questions for the primary users were as following: 

 Question 1: How often do you use the following communication possibilities for the communi-

cation with your family members and friends? 

 Question 2: How often do you use the following devices for the communication with your 

family members and friends? 

 Question 3: Which of the following devices at home do you use for what kind of activities? 

The screening questions for the secondary users (informal caregivers) were as following: 

 Question 1: How often do you use the following communication possibilities for the communi-

cation with your grandparents? 
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 Question 2: How often do you use the following devices for the communication with your 

grandparents? 

 Question 3: Which of the following devices at home do you use for what kind of activities? 

6.2.2 Screening Questionnaires France  

Next to socio-demographic information (age, sex), the screening questionnaires included two ques-

tions about tele-medicine, services and devices, both with multiple choices answer opportunities. The 

screening questionnaires for primary and secondary (informal caregivers) users for the topic “tele-

medicine” can be found in the annex section. 

The screening questions for the primary users were as following: 

 Question 1: Which of the following devices at home do you use and in which room do you 

use them? 

 Question 2: What kind of information related health do you record? What kind of health ser-

vices and devices do you use? 

The screening questions for the secondary users (informal caregivers) were as following: 

 Question 1: which medical services do you propose and which medical data do you record to 

follow-up chronic diseases (in the focus)? 
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7 Results 

This section reports the results from the focus groups and screening questionnaires in Austria and 

France with primary (seniors) and secondary users (formal and informal caregivers). 

7.1 Results Austria – Tele-Communication 

This section reports the results from the focus groups and screening questionnaires in Austria. 

7.1.1 Results Primary Users 

The section below reports the results from the focus groups and screening questionnaires in Austria 

with primary users (seniors). 

7.1.1.1 Focus Group 1 

N=10 primary users (4 male, 6 female; mean age: 70.20; SD: 3.19) participated in the first focus group 

with primary users in Austria. The topic was set on tele-communication habits, devices at home, future 

vAssist services and business aspects. 

All participants had at least little experience with modern ICT (Information and Communication Tech-

nology) and showed restrictions in their (fine-) motor skills due to age, diseases (Parkinson`s, stroke, 

brain tumor, etc.) or accidents. 

Devices at Home 

Starting with an exploration of existing technical devices at home and their room locations, feedback 

from primary users was gathered on a flip chart. The most prominent rooms for communication devic-

es are the living room, the kitchen and the home office (see Table 11) .Most common devices are 

mobile phones, landline phones, PCs/laptops and TV sets. 

These results highlight that vAssist services should be delivered at least for two hardware devices, a 

mobile and a static device. The most appropriate location for the static device is the living room. 

Device  Location 

Mobile Phone carried around in the flat / in the pocket 

Landline Phone living room, kitchen, home office, hallway, 

PC/Laptop living room, kitchen, home office 

TV living room, kitchen, sleeping room 

Table 11. Location of communication devices in the home of primary users 
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Preferred Tele-Communication Channels and Devices 

Referring to the preferences for the communication channels current used for the communication with 

family members and friends audio and text based options are the most frequent used solutions. 

 Short-distance bi-directional communication: Audio calls with landline and mobile phones 

are mainly used for short distance tele-communication with family members and friends. 

 Long-distance communication: For long-distance tele-communication E-mails and internet 

based video and audio calls are used. 

 Group communication: Blogging and social networks are mostly used for the communication 

with a broader community (e.g. club members), to inform others about events and to make 

appointments with more than one person. 

PCs and laptops are mainly used for internet based communication services. The benefits of internet 

based services that were named by the participants are the following: 

 Text based communication: since it is cheap, independent from location and time 

 Internet based audio and video communication: since it is cost effective compared to mo-

bile or landline phone calls. 

All the above mentioned aspects outweigh the current problems with the control of the PC/laptop 

(touchpad, keyboard, mouse) due to the (fine-) motor skill restrictions. 

In general primary users show an affinity to text based communication when using the PC/laptop. SMS 

and other text based message services would be used also on mobile devices if the problems with the 

input barrier could be overcome (keypad too small for long texts, font size too small, problems due to 

[fine-] motor skill restrictions). Speech input was perceived as a good alternative to interaction tech-

niques that have to be operated by fingers. 

Major negative issues raised were related to privacy and security issues of personal data and 

physical restrictions related to keyboard, mouse and touchpad usage. Both, physical restrictions and 

privacy issues have to be taken into account in the further development of the vAssist system. 

Table 12 gives an overview on pros and cons of the different devices and services that primary users 

current have in use. 

Device Service Pro Cons 

PC/Laptop 

E-mail 

no time pressure 
independent from time & 
location 
cheap 
no walking required 
reliable 

impersonal 
problems with mouse 
/touchpad/keyboard control 
spam E-Mails 

Skype  
(audio/video/text) 

cheap 
especially for long distant 
calls 

contact person has to be 
online at the same time 
problems with mouse 
/touchpad/keyboard control 
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Chat/Blog 
direct exchange 
sharing contacts with oth-
ers 

sharing content with others 
danger of wrong identities 
fear because of data priva-
cy issues 
problems with mouse 
/touchpad/keyboard control 

Social Network 

entertainment 
fun 
being up to date about 
family and friends 

too much uninteresting info 
impersonal 
time consuming 
problems with mouse 
/touchpad/keyboard control 

Mobile Phone SMS good for emergencies 

keypad too small for long 
texts 
font size too small 
problems with mouse 
/touchpad/keyboard control 

Landline Phone Audio Call good usability  

Tablet PC   too expensive 

Table 12. Pros and cons of primary users referring to different tele-communication devices and services 

Requirements for Future potential vAssist Services 

Referring to the services that should be equipped with speech control in vAssist primary users named 

the following: 

 Text manipulation: Overall participants are very interested in speech control for text input 

especially for longer text passages such as for SMS, E-mails and MMS. Additional ideas in-

clude features that can be used to translate text passages into different languages. 

 Contact management: Another VUI guided feature that was named by primary users is the 

address book. Older persons can very well imagine managing their telephone numbers and 

contacting details via speech control. 

 Media management: Also media management was in the focus of the discussion. Partici-

pants recommend a service to manage photos, videos and other media with speech control. 

 Information search: A further potential vAssist service that is recommended by the primary 

users is the search for information via the internet applying voice control. 

 Navigation/GPS: Equipping navigation/GPS services with voice control was named as poten-

tial vAssist service to ease the orientation in unknown environments. 

 Emergency service: A service that was highlighted several times during the discussion was 

the possibility to start an emergency call to family members and friends using speech control.  

 Physical parameter / tele-medicine: Next to communication services speech based input 

and management of physical parameters were named as potential future vAssist service. 

Blood pressure control (value input and exchange with the practitioner) was the most promi-

nent physical parameter that should be considered in the further vAssist service development. 
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Table 13 gives an overview on potential future vAssist services and features that should be equipped 

with speech control functions. 

Service Speech control features 

Text manipulation 
Writing longer text passages for SMS, E-mails, MMS 
Translation of longer text passages into other languages 

Contact management 
Managing telephone numbers and contact details in an 
address book 

Media management Managing photos, videos and other media 

Information search Searching for information via the internet 

Navigation/GPS Controlling navigation and GPS based services 

Emergency service 
Starting emergency calls to family members and friends 
(an included GPS localization function would be advanta-
geous) 

Physical parameter / tele-medicine 
Reporting blood pressure data and sending the report to 
the practitioner 

Table 13. Overview on potential future vAssist services named by primary users 

Business Requirements 

Since the vAssist projects follows a user-centred market-oriented design approach (UCMOD) also 

future business aspects were discussed with the primary users.  

To raise the discussion, two example business models were presented that included two different 

vAssist packages (see Figure 4) 

 Basic package: including three examples of pre-defined speech controlled services 

 Advanced package: consisting of the basic package but with the possibility for a free selec-

tion on five additional speech controlled vAssist services. 

In general, primary users show a positive attitude towards a package approach for a future vAssist 

business model. Further, the proposition of several different packages was perceived as a good idea 

to respond to primary users with individual needs and wishes.  

In contrast, primary users have a negative attitude towards the pre-definition of services for different 

packages.  

Basic Package: From the primary users point of view a basic package should be restricted to a lim-

ited number (range between 3 and 5) of included services. The included services should not be pre-

defined. There should be a possibility to be able to select the kind of included services according to 

the needs of the individual user. 
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Figure 4. Example for future vAssist business aspects 

Advanced Package: An advanced package should include the basic package (as described above) 

and possibilities for selecting several additional vAssist services (range between 5 and 8). 

Alternative Package: Moreover, an alternative approach was seen in the possibility to fully individual-

ize the number and kind of services that are included. Solutions similar to current mobile application 

stores were discussed where an unlimited number of services can be selected from a list. 

The discussed business models had one major aspect in common. The individualized selection of 

services was from main importance to the primary users. As additional condition a flat rate tariff was 

named as the tariff model for services where data traffic is needed. 

To sum up, Future vAssist business models should focus on: 

 Proposition of different individualize able packages that vary in the number of services that 

can be selected. 

 Flat rate tariffs for services that need data traffic. 

Services: Regarding future speech controlled vAssist services that are from high potential and 

should individually be selected for basic and advanced packages, the following were discussed (see 

Figure 5): 

 Services to be individually selected for a basic package: audio call service (N=10, 90%), 

E-mail service (N=10, 90%), information search/internet (N=10, 80%) and emergency call ser-

vice (N=10, 80%). 

 Services to be individually selected for an advanced package: Media management (pho-

to, videos) (N=10, 40%), a social network service (N=10, 40%), a navigation/GPS service 

(N=10, 40%), a service for online banking (N=49%), a fitness/well-being service (N=10, 40%) 

and a service that informs about cultural events (N=10, 30%). Regarding the fitness/well-being 

service primary users think of some kind of a sport/physical activity diary, a diet/calorie coach 

and a net doctor service that provides information about different diseases. 
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Figure 5. Overview on vAssist services preferred from primary users to individually be selected for a 
basic and advanced package (N=10) 

Results from the first focus group with primary users highlight that the following services have a high 

potential and must be seen as mandatory to be equipped with speech control within the vAssist pro-

ject: 

 Audio call service 

 E-mail service 

 Information search service (internet) 

 Emergency call services 

Future additional vAssist services to be equipped with speech control may be seen in the following 

areas: 

 Media management service 

 Social network service 

 Navigation/GPS service 

 Online banking service 

 Fitness/ well-being service 

 Information about cultural events service 
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7.1.1.2 Focus Group 2 

N=8 primary users (4 male, 4 female; mean age: 70.22; SD: 8.84) participated in the second focus 

group in Austria. The topic was set on future vAssist tele-communication services, giving participants 

the possibility to have first contact and the possibility to compare touch and voice interaction and spec-

ifying speech control characteristics.  

All participants had at least little experience with modern ICT (Information and Communication Tech-

nology) and showed restrictions of their (fine-) motor skills due to age, diseases (Parkinson`s, stroke, 

brain tumor, etc.) or accidents.  

The second focus group in Austria was planned to address ten primary users. Due to short-term can-

cellation of two seniors, only eight primary users participated in the second focus group. 

The participating primary users did not have any prior contact with speech control systems. To give 

them a better understanding of speech interaction, different speech interaction scenarios were 

demonstrated (writing an E-mail, requesting weather information, running an internet search) using the 

speech control functionality of an iPhone 4S. The demonstration phase was followed by a group work 

session where each primary user had the chance to write an E-mail using a VUI and a GUI of a smart 

phone. Following discussions gave insights into upcoming needs and critiques regarding speech con-

trolled (dialogue) systems. Besides that, also first VUI characteristics were discussed such as person-

alization and feedback mechanisms (but not limited to that). 

Group Work: GUI and VUI Interactions 

GUI Interactions: Results from the group work session highlight, that for the GUI interactions mainly 

aspects related to the hardware (smart phone) are seen as interaction barriers by primary users (small 

keypad, small font size). 

The content analysis revealed the following major negative aspects related to the touch interaction 

tasks (GUI) with a smart. No positive aspects were listed. 

 Keyboard: too small keyboard 

 Font size: too small font size  

 Screen size: too small screen 

Emotional feedback collected with EmoCards (Figure 3) highlight that in general primary users have 

an average pleasant feeling regarding touch interaction (GUI) on a smart phone (N=8, 42%) followed 

by excited pleasant (N=8, 25%) emotional feedbacks (see Figure 6). The remaining 33% of the emo-

tional responses are related with calm pleasant and unpleasant feelings. 
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Figure 6. Results from EmoCards regarding touch interaction on a smart phone (GUI) (N=8) 

VUI Interactions: Results from the group work session highlight, that for the VUI interactions mainly 

positive aspects were named that are related to the input characteristics and interaction speed. 

The content analysis revealed the following major positive aspects related to the voice interaction 

tasks (VUI) with a smart phone that were named by the primary users. In general primary users 

were positively excited about VUI interactions. No negative aspects were listed. 

 No keyboard: no manual input and key search is needed 

 Input characteristics: good alternative to manual input, especially when suffering from (fine-) 

motor restrictions 

 Interaction speed: enables fast control and input 

Emotional feedback collected with EmoCards (Figure 3) highlight that in general primary users have 

an exited pleasant feeling regarding speech (VUI) on a smart phone (N=8, 46%) followed by average 

pleasant (N=8, 38%) emotional feedbacks (see Figure 7). The remaining 16% of the emotional re-

sponses are related unpleasant feelings (excited and calm). 
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Figure 7. Results from EmoCards regarding speech interaction on a smart phone (VUI) (N=8) 

GUI vs. VUI Interactions: Figure 8 illustrates the comparison of emotional feedback from primary 

users towards GUI and VUI interactions. Results highlight that VUI interactions elicited more pleasant 

feelings compared to GUI interactions (marked in orange). This means that in general, the aim of 

vAssist – equipping services with speech control – can be seen as a promising approach to support 

primary users with (fine-) motor skill restrictions. 

 

Figure 8. Results from EmoCards comparing emotional responses related to touch (left) and speech 
(right) interaction of primary users (N=8) 

Hardware Requirements 

Reconsidering hardware requirements, primary users state that (mobile) hardware should have at 

least the size of a postcard to be operable also with (fine-) motor restrictions. In case of already exist-

ing devices at home seniors are flexible and can imagine a mobile phone (smart phone) or tablet PC 

as a mobile device and the TV set or the PC/laptop as a more static vAssist device. 

Of major interest however is a simple and clear structure of the interface and an easy to understand 

written instruction manual for the vAssist system. 

To sum up, primary users expect the following major properties related to a future mobile vAssist 

hardware: 

 Portable 
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 Small 

 Lightweight 

 Versatile / multifunctional 

 Large screen size 

 Fast processor 

Further, the font size of the interface should be large and easy to read (responding to age related vis-

ual restrictions) and in case of any needed manual input, the buttons of the keypad should provide 

larger keys (responding to [fine-] motor skill restrictions). 

Microphone and Loudspeaker Requirements 

To raise the discussion different microphone and loudspeaker combinations were discussed (see Fig-

ure 9). 

 

Figure 9. Discussed loudspeaker and microphone combinations 

As the most preferred microphone and loudspeaker solution that should be applied in vAssist, a wire-

less headset could be identified. The following list represents the preferences about diverse micro-

phone and loudspeaker combinations sorted by their preference ratings (N=8): 

 Wireless headset (63%) 

 Device’s microphone and loudspeaker (38%) 

 Adhesive microphone (13%) 

 General loudspeaker and microphone (13%) 

 Wired headset (13%) 

Results indicate that a wireless solution is preferred over all other possible microphone and loud-

speaker combinations by the primary users – in case the microphones and loudspeakers integrated 

into devices lack in quality for applying speech control technology. 
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Speech Control Requirements 

Dialogue Characteristics: Results from the discussions about the dialogue characteristics highlight 

that in general a natural language approach compared to a single word command approach is pre-

ferred. Nevertheless the natural language in- and output dialogues should be precise and short 

command sentences should be used. In case of errors, the system should pro-active provide a solu-

tion how to solve the problem (e.g. If the system has not understood a command it tells the user that it 

has not understood the command and asks pro-active to repeat the command again). Error solving 

strategies should be guided by voice and as text on the graphical user interface (GUI). 

Personalization – Type of Voice: Discussions about the sex of the voice elicit that participants prefer 

a female voice for the interaction with vAssist services. The main aspect that was raised by the prima-

ry users is that they expect a female to better understood compared to a male one. Regarding the age 

of the voice the majority of the participants voted for a young sounding voice that further fulfils the 

criteria to appear as pleasant. 

Overall as a “nice to have” primary users claim for the opportunity to make their own personal choices 

regarding the vAssist voice characteristics. Participants expect to have a list of voices differing in sex 

and age where they can make their own selection. 

Personalization – Name of the System: All participants agreed on giving the vAssist system a name 

for the speech interaction. This aspect contributes to a more natural and personal level of interaction 

having some kind of “virtual human” they can talk to. As a “nice to have” primary users claim for the 

opportunity to freely select the name of the system by themselves. 

Personalization - T-V Distinction: The T–V distinction is a contrast, within one language, between 

second-person pronouns that are specialized for varying levels of politeness, social distance, courtesy, 

familiarity, or insult toward the addressee. In general it can be differentiated between a formal (e.g. 

Hello Mr. Smith) and an informal (e.g. Hi Paul) form of interaction. 

Regarding the T-V distinction, primary users expect the future vAssist system to react on a more per-

sonal and informal basis rather than on a formal and distant form of interaction. 

A summary about the personalization requirements for vAssist from an primary user`s point of view 

can be found in the table below (Table 14). 

Personalization Requirements 

Type of voice 
young 
female 
pleasant sounding 

Name 
Giving the system a name makes the interaction 
more personal and natural 
The name should be selected by the user 

T-V distinction a personal informal interaction style is preferred 

Table 14. Overview on speech control personalization needs of primary users 
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Feedback Requirements 

Discussing feedback strategies and mechanisms for speech control systems could show that seniors 

raise the demand for different verbal and text feedback options. Results indicate a combination of 

voice and text (graphical) based feedback that accompanies the speech interaction as promising op-

portunity to ease and support the interaction with the future vAssist services. The following feedback 

needs for different interaction aspects could be identified: 

 Selecting a vAssist service: For these types of interaction primary users do not claim to get 

additional voice or visual feedback (e.g. “I would like to write an E-mail”. The start of the ser-

vice is perceived as feedback that the command was understood by the system.) 

 Longer text input: For the input of longer text passages seniors suggest separating the text 

input into several parts (e.g. limit the input to 3 sentences at once). This strategy should ease 

the interaction by enabling the possibility to follow the text processing so that refinements or 

changes can be done right after the last sentence was entered.  

 Selecting an interaction element: Primary users claim that a selection of a certain interac-

tion element (e.g. “send E-mail” button) should be visually highlighted so that they can follow if 

the system has understood the command. In case of a false reaction of the system the given 

visual feedback provides additional feedback, what the system has done wrong. 

 Help function: Support and help functionalities should pro-active deliver information about 

how to solve the occurred error. Next to a verbal (voice) feedback support and help functions 

should be accompanied by written text on the GUI. 

Further, a major concern of the participants is that the user manual for vAssist should be easy written 

and good to understand, including possible voice commands to control the service by speech. 

7.1.1.3 Screening Questionnaire 

This section reports the results from the screening questionnaires with primary users in Austria. The 

questionnaire can be found in the annex section. 

N= 18 screening questionnaires were collected during the two focus groups with primary users in Aus-

tria. Three questionnaires had to be excluded from the analysis since they were filled in incorrectly. 

Sample 

In general, questionnaire results from 7 female and 8 male participants (N=15) were analyzed. The 

mean age of the sample was 69 years (N=15; SD= 6.227) (see Figure 10). 
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Figure 10. Sample description (gender, age) of the primary users participating in the screening question-
naire in Austria (N=15) 

Question 1 – Communication with Family Members and Friends 

How often do you use the following communication possibilities for the communication with your family 

members and friends? 

Primary users were asked to rate the offered communication possibilities on a 7-point Likert scale 

ranging from 1= more than 1x a day to 7= never. 

Since one of the participants did not fill in this question results only include the feedback from n=14 

primary users. 

To get a feedback about the most prominent communication channels used by the primary users the 

ratings were translated into points to create a list that can be sorted according to the given points. 84 

points was the maximum number indicating the most prominent channel to be used for the communi-

cation with family members and friends by the primary users. Figure 11 illustrates the results of the 

communication channels used by primary users. 

 

Figure 11. Rating of most frequent used communication channels by primary users (n=14) 

The detailed ranking results of the diverse communication channels are as following:  

1. Face to face (n=14, 79 points) 
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2. Audio call / mobile phone (n=14, 75 points) 

3. E-mail (n=14, 61 points) 

4. SMS (n=14, 49 points) 

5. Audio call / landline phone (n=14, 46 points)  

6. Letter (n=14, 23 points) 

7. Social network (n=14, 17 points) 

8. Text chat (n=14, 17 points)  

9. Video call (n=14, 8 points) 

10. MMS (n=14, 2 points) 

Results show that next to face to face communication bi-directional audio calls via the mobile phone 

are the most common used channel for the communication with family members and friends. This 

result indicates that bi-directional verbal interaction under flexible (mobile) conditions is the most 

prominent communication channel of the primary users. Next to audio calls via the mobile phone 

also the bi-directional interaction via the landline phone is often used by the primary target user group. 

Further, mobile audio calls are followed by the communication via text based channels. Primary users 

rate E-mails and SMS as their most used text based communication services. 

Other communication channels such as writing a letter, social networks, text chats, video calls and 

MMS are not frequently used by the primary target user group for the communication with family 

members and friends. 

Question 2 – Devices in Use for the Communication 

How often do you use the following devices for the communication with your family members and 

friends? 

Primary users were asked to rate the offered communication device possibilities on a 7-point Likert 

scale ranging from 1= more than 1x a day to 7= never. 

Since two of the participants did not fill in this question results only include the feedback from n=13 

primary users. 

To get a feedback about the most prominent communication devices used by the primary users the 

ratings were translated into points to create a list that can be sorted according to the given points. 78 

points was the maximum number indicating the most prominent communication device to be used for 

the communication with family members and friends by the primary users. The figure (Figure 12) be-

low illustrates the results of the communication devices used by primary users. 
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Figure 12. Rating of most frequent used communication devices by primary users (n=13) 

The detailed ranking results of the diverse communication devices are as following:  

1. Mobile phone (n=13, 72 points) 

2. PC/Laptop (n=13, 52 points) 

3. Landline phone (n=13, 39 points) 

4. Smart phone (n=13, 20 points) 

5. Tablet PC and other (n=13, 0 points) 

Results highlight that primary users prefer small, lightweight and portable communication devices such 

as mobile and smart phones that are flexible for the use in mobile situations. This result corresponds 

with the favoured communication channels as illustrated in Figure 11 (audio calls via the mobile 

phone). Next to mobile devices PCs and laptops are used for communicating with family members and 

friends. 

Question 3 – Devices at Home and related Activities 

Which of the following devices at home do you use for what kind of activities? 

Primary users were asked to select devices they have at home from a list and to indicate the activities 

they use the device for (e.g. communication, entertainment, information, etc.). Single choice for the 

device and multiple choices for the activities were possible. 

TV Set: Results from the devices in use at home indicate that 100% of the participants own a TV set 

(N=15). For the vAssist project this means that the TV set may be used as the static device opportuni-

ty to deliver future vAssit services.  

Further, the TV set is mainly used for information purposes (100%) followed by entertainment activities 

(93%) and for watching videos and DVDs (13%) (see Figure 13). 
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Figure 13. Activities related to TV sets of primary users 

PC/laptop: Results from the devices in use at home indicate that 80% of the participants own a PC or 

laptop (N=15). For the vAssist project this means that PCs and laptops may be seen as an additional 

option (next to the TV set) for the delivery of future vAssit services. 

Further, the PCs/laptops are mainly used for E-mail communication (67%), followed by information 

search via the internet (60%) and for home office purposes (53%) (see Figure 14). Applications related 

to entertainment (53%), photo management (33%) and social network (27%) activities are also popular 

among the participants. Only few participants name additional activities and services they use with 

their PC or laptop such as SMS, calendar and games (each 20%), video calls, audio calls and mes-

senger services (each 13%) followed by blogging with 7%. 

 

Figure 14. Activities related to PCs/laptops of primary users 

Tablet PC: Only one participant owns a tablet PC that is mainly used for information search (internet). 

Mobile Phone: Results from the devices in use at home indicate that 87% of the participants own a 

mobile phone (N=15). For the vAssist project this means that mobile devices may be seen as an addi-

tional option (next to the static device options) for the delivery of future vAssit services, since primary 

users in general have experience with these devices. 

Further, the mobile phone is mainly used for audio calls (60%) and SMS (60%) (see Figure 15). Only 

27% of the participants take advantage of a mobile calendar function and MMS services are only used 

by 13% of the primary users. 
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Figure 15. Activities related to mobile phones of primary users 

Smart Phone: Results from the devices in use at home indicate that only 20% of the participants own 

a smart phone (N=15). For the vAssist project this means that in general participants have experience 

with mobile devices but more on mobile phones that show a limited functionality range than with smart 

phones that can be seen as small computers. But, since 80% of the participants own PCs and laptops 

it can be assumed that a basic technical understanding for more advanced mobile devices such as 

smart phones is available among primary users. 

It is interesting that primary users that own a smart phone mainly use this device for information 

search (internet) (20%) followed by calendar services, audio calls and SMS services (each with 13%) 

(see Figure 16). Only 7% of the smart phone users use the device for entertainment, photo manage-

ment, video calls, social networks or entertainment activities that are offered in the internet (each with 

7%). 

 

Figure 16. Activities related to smart phones of primary users 

Landline Phone: Results from the devices in use at home indicate that not more than 60% of the 

participants own a landline phone (N=15). Further, landline phones are only used for audio calls. 
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7.1.2 Results Secondary Users (Informal Caregivers) 

The section below reports the results from the focus group and screening questionnaire in Austria with 

secondary users (informal caregivers). 

7.1.2.1 Focus Group 3 

N= 8 secondary users (5 male, 3 female; mean age: 25.00; SD: 3.50) participated in the focus group in 

Austria. The topic of the focus group was set on services and devices for tele-communication with 

older family members as well as on future vAssist services and business aspects from the secondary 

user’s point of view. 

All participants have an older family member (grandmother, grandfather) where regularly communica-

tion takes place and voluntary care support is provided. 

The focus group in Austria was planned to address ten secondary users. Due to short-term cancella-

tion of two secondary users, only eight secondary users participated in the focus group. 

Communication Services to be shared with older Family Members (Primary Users) 

The discussion was started with an exploration of current communication services informal caregivers’ 

current use for the communication with their friends. This was followed by a discussion about what of 

the named communication services to be used with friends would also be used (or not) for the com-

munication with older family members.  

Results indicate that all the services current used for the communication with friends could also be 

imagined to be used for the communication with senior family members. No restrictions related to cer-

tain communication services that should not be shared with older family members could be observed. 

The most prominent communication channels that can be imagined to be shared not only with friends 

but also with senior family members are as following (N=8): 

 Audio and video calls (100%) 

 SMS (75%) 

 E-mail (25%) 

 Social networks (25%) 

Hardware Requirements for older Family Members (Primary Users) 

Mobile Hardware: Discussions about the mobile hardware to be applied in vAssist for the primary 

users highlight that informal caregivers claim for the following requirements they see for their senior 

family members: 

 Multifunctional: All services and functions of vAssist should be managed via one device. 

 Portable: The device should be portable and lightweight so that senior family members can 

use the same device at different locations. 
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 Large screen size: To respond to age related visual restrictions and (fine-) motor skill re-

strictions in case of manual interaction (if needed). 

 Simplified Interface (GUI): The GUI should be designed focusing on proving a simple and 

clear structure. In general, a GUI should accompany the speech control of the vAssist ser-

vices. 

 Large keypad / keyboard: To respond to age related visual restrictions and (fine-) motor skill 

restrictions in case of manual interaction (if needed). 

Static Hardware: Next to a mobile hardware solution, informal caregivers also named a solution that 

is similar to a TV set as an opportunity for a static hardware device for the delivery of the future vAssist 

services. Since their senior family members are familiar and experienced with TVs and have this de-

vice already at home it is seen as the primary alternative next to a mobile solution. A “nice to have” is 

seen in a TV like solution that supports touch interaction functionalities but also provides standard TV 

functionalities. 

The major aspect that came up during the discussions is that most of the older family members would 

have to buy a mobile device that is able to provide access to vAssist services – the TV set is already in 

the home of the primary users. 

Requirements for Future Potential vAssist Services 

According to the feedback gathered from informal caregivers the “perfect” vAssist system for their 

senior family members should include various services that can be grouped to the following categories 

(see Table 15). 

 Communication: 

o Simple speech controlled audio and text based communication services are seen as 

potential future vAssist services for senior family members. The audio communication 

service should include a feature that indicate who has called in case the call was not 

be answered. A visual representation of the caller (e.g. contact photo) could ease the 

understanding of who has called. 

o A digital photo album service that includes the feature to share text messages serving 

as an alternative from of a communication channel between primary users and infor-

mal caregivers. 

 Calendar: 

o An open calendar to share calendar entries between senior family members and in-

formal caregivers (e.g. family events, birthdays, etc.). 

o The calendar function may also serve as a reminder to remind older family members 

on drug intake or other important events (e.g. medical appointments). Reminders 
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should be able to be set and edited either by the primary user itself or by the informal 

caregiver. 

 Information search: 

o Searching for various information using the internet is seen as a promising future 

vAssist service for a “perfect” vAssist system for senior family members (e.g. news). 

o Searching for the TV program (e.g. series, shows, documentations, etc.). 

 Navigation: 

o In the case users are lost or need support when navigating in unknown environments. 

o Location based services that give additional information about certain locations. 

 Entertainment: 

o Audio and E-books: Contributing to senior family members with visual restrictions. 

o Podcasts: e.g from certain radio or news broadcasts. 

o Music: searching for new content or searching the own digital music database 

Categories Service ideas for the perfect vAssist system 

Communication 
Audio calls 
Text based communication 
Digital photo album 

Calendar 
Sharing family events 
Medical reminders (drug intake, medical appoint-
ments) 

Information search 
Internet 
News 
TV program 

Navigation 
Navigation in unknown environments 
Location based services 

Entertainment 
Audio and E-books 
Podcasts 
Music 

Table 15. Future potential vAssist services from informal caregiver´s point of view 

Speech Control Requirements 

The following speech control characteristics were discussed by informal caregivers they see as im-

portant to be adapted to the needs of their senior family members. 

Dialogue Characteristics: Results from the discussions about the dialogue characteristics highlight 

that in general a natural language approach compared to a single word command approach would be 

valuable for primary users from an informal caregiver pint of view. 
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Personalization - Type of Voice: Discussions about the sex of the voice indicate that informal care-

givers recommend a voice that meets the criteria of being calm. The focus should be set on a voice 

that sounds as natural as possible. For the sex and age a mid-aged female voice was suggested. 

Personalization - Name of the System: The informal caregivers vote for giving vAssist a name. The 

name of the system should also be used to make it clear for the system that the primary user starts the 

interaction with it. Codes or technical terms should not be used for the name of the system since this 

might be hard to remember for the primary users. 

Personalization - T-V Distinction: Regarding the T-V distinction, informal caregivers suggest a more 

informal form of interaction. That is because secondary users estimate that the fear of contact with the 

technical system could be minimized if vAssist talks with the senior family member using their name.  

A summary about the personalization requirements for vAssist from an informal caregiver point of view 

can be found in the table below (Table 16). 

Personalization Requirements 

Type of voice 

female 
mid-aged 
calm 
clear 
natural sounding 

Name name to start the interaction with the system 

T-V distinction 
informal and friendly form of interaction 
minimizing the fear of contact 

Table 16. Overview on speech control characteristic needs from an informal caregiver point of view 

Feedback Requirements 

Discussing feedback strategies and mechanisms for speech control systems could show that informal 

caregivers raise the demand for a parallel feedback strategy meaning that verbal and text (graphical) 

feedback should accompany the speech control. With this strategy it should be guaranteed that sen-

iors have the chance to read the message in case they have not understood the system´s speech 

output. 

The following feedback needs for different interaction aspects from an informal caregiver point of view 

should be integrated into the vAssist system: 

 Help function: Support and help functionalities should pro-active deliver information about 

how to solve the occurred problem. This should be done by spoken feedback accompanied by 

written messages. vAssist should provide the following help functions: 

o Pro-active help: In case an error occurs (e.g. the system has not understood the nat-

ural voice command) the system should pro-active support the user in solving the 

problem (e.g. I have not understood what you have said, please tell me again or move 

to a more quiet location”). The spoken verbal feedback should be accompanied by a 

written text message. 
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 Home button: In case the primary user gets lost or stuck, a clear “back to the start” option 

should be available (VUI and GUI). 

 Tutorials: Small tutorials should be offered to support novel primary users by operating the fu-

ture vAssist services (e.g. giving hints for natural language command possibilities). 

As a general recommendation, informal caregivers pointed out that the font size of written texts should 

be large enough. In addition, the structure of the menu that is represented via the GUI should be sim-

ple, clear and easy to understand avoiding technical terms that might not be understood by senior 

family members. Further, the system should be open to be controlled not only by speech (VUI) but 

should also be supported by a GUI and a manual input alternative in case of e.g. a noisy environment 

where voice interaction might fail. 

Further, microphones and loudspeakers should be from high quality and the volume level should be 

able to be set according to the individual needs (e.g. responding to age related hearing restrictions). 

Moreover, all sound feedback that is used in the future vAssist services should be smooth and pleas-

ant not to cause stress and panic reactions by the primary users. 

As a “nice to have” informal caregivers can well imagine that the future vAssist system includes an 

intelligent self-learning functionality that adapts itself to the behaviour of the senior user. For example, 

if the older person frequently uses the E-mail service vAssist should list this service over other ser-

vices. An example on a deeper level: If the senior wants to write an E-mail to the son and the son has 

two E-mail addresses (business and home), vAssist suggest the E-mail address that is used more 

frequently. 

Business Requirements 

Since the vAssist projects follows a user-centred market-oriented design approach (UCMOD) also 

future business aspects were discussed from the point of view of informal caregivers. 

To raise the discussion, the same two example business models as presented to the primary users 

were used including two different vAssist packages as following (see Figure 4).  

 Basic package: including three examples of pre-defined speech controlled services. 

 Advanced package: consisting of the basic package but with the possibility for a free selec-

tion on five additional speech controlled vAssist services. 

The discussion about future business aspects from an informal caregiver´s point of view delivered the 

following results. 

In general, also secondary users show a positive attitude towards a package approach for a future 

vAssist business model. Further, the proposition of several different packages differing in the number 

of included services was perceived as a good idea to respond to primary users with individual needs 

and wishes. In contrast (and according to the results from the primary users), also informal caregivers 

have a negative attitude towards the pre-definition of included services for different packages. They 
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suggest providing different packages that differ in the number of included services but are open for the 

possibility to re-fine and customize the included vAssist services to the current needs of the primary 

user. 

Basic Package: Informal caregivers suggest the following steps towards the definition of services 

included in a basic package that will be delivered to the primary users: 

1. Evaluation: General service needs of primary users have to be evaluated (e.g. questionnaire 

studies) to define a set of basic vAssist services (in a range of 3 - 5) that cover the needs of a 

broad range of senior persons. 

2. Suggestion: The resulting 3 - 5 basic vAssist services are seen as suggestions for services 

that are included in a basic package. These services are not seen as the final definition of in-

cluded services, but dealing as a basis for a personal consultation between a primary user 

and a consultant.  

3. Consultancy: In one-on-one interviews between a consultant and a primary user the included 

service suggestions can be exchanged (if needed) due to the current needs of the senior user.  

4. Support: The basic package should include (next to the vAssit services) a personal support 

that help primary users with the following activities: 

o Solving problems primary users have with vAssist services and hardware. 

o Re-fining (customizing) and changing vAssist services and/or packages in case the 

service needs of the senior user change over time. 

Advanced Package: From an informal caregiver point of view an advanced package should consist of 

a basic package (as described above). In addition, the advanced package enables the primary user to 

select an unlimited number of additional vAssit services. The selection of additional services should be 

accompanied by a catalogue (including descriptions of the vAssit services). As an alternative, also an 

online store similar to current existing App stores could be the form of the delivery of additional vAssist 

services. 

To sum up, informal caregivers recommend an package approach that differ in the number of included 

vAssist services. All provided packages should be able to be customized re-considering the included 

services together with the primary user in one-on-one interviews. A personal support is seen as highly 

important that should be included in any vAssist package. As a tariff model, only flat rate tariffs should 

be provided so that primary users do not have to look on costs for services that need data traffic (e.g. 

E-mail, internet, emergency calls, etc.). To make it easier for the primary user to select the right pack-

age and services, informal caregivers suggest providing the possibility to test the advanced package 

for a limited time (e.g. 3 months) with a fixed cost rate. After the period is ended, primary users will 

have the chance to make a decision on the package and included services. The two (basic and ad-

vanced) package ideas suggested by the informal caregivers are illustrated in Figure 17. 
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Figure 17. Package suggestions from informal caregivers for future vAssist business models for primary 
users 

Cost model: From a financial point of view informal caregivers discussed the following different possi-

bilities: 

 Low cost model: Includes the basic package, data traffic and personal support for about 20-

30€ per month. The selection of one vAssist hardware device should be included (mobile or 

static device). 

 Mid cost model: Includes the advanced package, data traffic and personal support for about 

30-40€ a month. The selection of two vAssist hardware devices should be included (mobile 

and static device). 

 High cost model: Includes the advanced package, data traffic, personal support and TV for 

about 40-50€ a month. The selection of two vAssist hardware devices should be included 

(mobile and static device). 

The transparency of the costs was a major concern of the informal caregivers. Primary users should 

active be informed about the current costs to avoid cost traps. 

7.1.2.2 Screening Questionnaire 

Questionnaire results from 3 female and 5 male participants (N=8) were analysed. The mean age of 

the sample was 25 years (N=8; SD= 3.50) (see Figure 18). 
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Figure 18. Sample description (gender, age) of the informal caregivers participating in the screening 
questionnaire in Austria (N=8) 

Question 1 – Communication with older Family Members (Primary Users) 

How often do you use the following communication possibilities for the communication with your 

grandparents? 

Informal caregivers were asked to rate the offered communication possibilities on a 7-point Likert scale 

ranging from 1= more than 1x a day to 7= never. 

To get a feedback about the most prominent communication channels used by the informal caregivers 

to communicate with primary users the ratings were translated into points to create a list that can be 

sorted according to the given points. 48 points was the maximum number indicating the most promi-

nent channel to be used for the communication with senior family members. The figure below (Figure 

19) illustrates the results from the communication channels used by informal caregivers to communi-

cate with primary users. 

 

Figure 19. Rating of most frequent used communication channels by informal caregivers to communicate 
with primary users (N=8) 

The detailed ranking results of the diverse communication channels are as following (N=8): 

1. Audio call / landline phone (18 points) 

2. Face to face (14 points) 
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3. Audio call / mobile phone (13 points) 

4. Letter (N=8, 8 points), SMS (5 points) 

5. E-mail (N=8, 3 points), social network (3 points) 

6. Video call (2 points) 

Results indicate that in general the communication between informal caregivers and their senior family 

members is not very frequently. The preferred communication channel is having bi-directional audio 

calls using the landline and mobile phone followed by face to face communication. Modern communi-

cation channels such as SMS, E-mail, social networks and video calls are not used very often for the 

communication with senior family members. 

Question 2 - Devices in Use for the Communication 

How often do you use the following devices for the communication with your grandparents? 

Informal caregivers were asked to rate the offered communication device possibilities on a 7-point 

Likert scale ranging from 1= more than 1x a day to 7= never. 

To get a feedback about the most prominent communication devices used by the informal caregivers 

to communicate with primary users the ratings were translated into points to create a list that can be 

sorted according to the given points. 48 points was the maximum number indicating the most promi-

nent communication device to be used for the communication with senior family members by the in-

formal caregivers. The figure below (Figure 20) illustrates the results of the communication devices 

used by informal caregivers. 

 

Figure 20. Rating of most frequent used communication devices by informal caregivers (N=8) 

The detailed ranking results of the diverse devices are as following (N=8): 

1. Mobile phone (17 points), smart phone (17 points) 

2. Landline phone (8 points) 

3. PC/Laptop (7 points) 
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4. Tablet PC and others (0 points) 

Results highlight that informal caregivers prefer mobile devices such as mobile and smart phones for 

the communication with senior family members. The landline phone and PCs/Laptops are seldom 

used for the communication with primary users. None of the informal caregivers uses a Tablet PC for 

the communication with primary users. 

Question 3 – Devices at Home and related Activities 

Which of the following devices at home do you use for what kind of activities? 

Informal caregivers were asked to select devices they have at home from a list and to indicate the 

activities they use the device for (e.g. communication, entertainment, information, etc.). Single choice 

for the device and multiple choices for the activities were possible. 

TV Set: Results from the devices in use at home indicate that 75% of the informal caregivers own a TV 

set (N=8). 

Further, the TV set is mainly used for entertainment purposes (75%) followed by information purposes 

and for watching videos and DVDs (each with 63%). Less frequent activities are related with photo 

management, information search or entertainment offers via the internet (each with 13%) (see Figure 

21). 

 

Figure 21. Activities related to TV sets of secondary users 

PC/Laptop: Results from the devices in use at home indicate that 100% of the participants own a PC 

or laptop (N=8). 

Further, the PCs/laptops are mainly used for photo management, home office purposes, E-mail ser-

vices, social networks, information search via the internet and entertainment purposes offered via the 

internet (each with 100%) (see Figure 22). Gaming and messenger services are also frequently used, 

each with 76%. Calendar services as well as internet based audio and video calls are used by 63% of 

the informal caregivers. 50% of the participants also use their PC/laptop for blogging or writing SMS. 

Only 25% use IPTV services for watching TV via the internet. 
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Figure 22. Activities related to PCs/laptops of informal caregivers 

Tablet PC: None of the informal caregivers own a tablet PC. 

Mobile Phone: Results from the devices in use at home indicate that 63% of the informal caregivers 

own a mobile phone (N=8). 

Further, the mobile phone is mainly used for audio calls (63%), SMS (63%) and calendar services (see 

Figure 23). 50% of the participants use the mobile phone for gaming. MMS services are only used by 

38% of the informal caregivers. These results indicate that the mobile phone is mainly used for audio 

and text communication as well as for organizational matters (calendar). 

 

Figure 23. Activities related to mobile phones of informal caregivers 

Smart Phone: Results from the devices in use at home indicate that 88% of the participants own a 

smart phone (N=8). 

Further, the smart phone is mainly used for E-mail, SMS and calendar services as well as information 

search using the internet (each with 88%) (see Figure 24). Audio calls, photo management, gaming, 

social networks and entertainment purposes offered via the internet are also frequently used (each 

with 75%). 63% of the informal caregivers use the smart phone also for office applications. 50% take 

the advantage of messenger services. Messenger services are used by 50% of the informal caregiv-

ers. Only 38% of the informal caregivers indicate to use the smart phone for blogging and video calls. 

Secondary users rather own a smart than a mobile phone and use it like a PC/Laptop except for writ-

ing long texts. 
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Figure 24. Activities related to smart phones of informal caregivers 

Landline Phone: Results from the devices in use at home indicate that only 38% of the informal care-

givers own a landline phone (N=8). Further, landline phones are only used for audio calls. 
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7.2 Results France – Tele-Medicine 

This section reports the results from the focus groups and screening questionnaires in France. 

7.2.1 Results Primary Users 

The section below reports the results from the focus groups and screening questionnaires in France 

with primary users (seniors). 

7.2.1.1 Focus Group 1 

N=8 primary users (3 male, 5 female; mean age: 78; SD: 6.48) participated in the first focus group with 

primary users in France. The topic was set on health information recordings, medical devices and 

services used, ICT devices used and business aspects. 

All participants had at least little experience with modern ICT (Information and Communication Tech-

nology) and showed restrictions of their (fine-) motor skills due to age or diseases (rheumatism, arthri-

tis, brain damage, etc.). 

Devices at Home 

Starting with an exploration of existing technical devices at home and their room locations, feedback 

from primary users was gathered on a flip chart. The most prominent rooms for communication devic-

es are the living room, the kitchen and the sleeping room (see Table 17). Most common devices are 

mobile phones, landline phones, PCs/laptops and TV sets. 

These results highlight that vAssist services should be delivered at least for two hardware devices, a 

mobile and a static device. The most appropriate location for the static device is the living room and 

sleeping room. 

Device Location 

Mobile Phone carried around in the flat / in the pocket 

Landline Phone living room, kitchen, hallway, sleeping room 

PC/Laptop living room, sleeping room 

TV living room, sleeping room 

Table 17. Location of communication devices of primary users 

Health needs: Health Information Recordings, Devices and Services used 

After exploration of existing technical devices at home, the aim of this focus group was to get an over-

view on health information recordings, medical devices and services used. Primary users were asked 

about which kind of information related health they record and which kind of health services and de-

vices they actually profit. 

 



 vAssist: D2.1 – User Requirements 
 

53 
 

Next, this first result was discussed to get information about satisfaction/limits of these services. All 

results are summarized in Table 18. 

Medical Data Records tool/device kind of service actual limits 

Blood Pressure electronic tensiometer 

hospital follow-up 
frequency of medical 

consultation (too short/too 
high), required movement 

Sugar rate glucometer 

clearance 

laboratory 

urea 

creatinin level 

cholesterol 

Other physiological  
data… 

drugs pill jars 
general practition-

er/hospital follow-up 
delay of adjustment of 

treatment 

 emergency call system emergency call service battery failure, unreliable 

 
respiratory support  

(respirators) 
follow-up  

Table 18. Medical Data records, related devices and services, and limits of these services 

From this discussion, the hospital emerged as the main healthcare service actually used by primary 

users. All physiological data are recorded during medical consultations or in external laborato-

ries (but results are finally provided to the hospital). From primary user’s perspective, they benefit to a 

trivial medical follow-up which could be modulated depending on their diseases. 

Nevertheless, participants have identified some limitations which leading to their needs and expected 

improvement of this classic healthcare monitoring. At first, required movement to the hospital was 

not easy for people with articulation pain and movement restrictions. 

Then, frequency of medical consultations was not always well suited to their healthcare needs; too 

frequent or too rare in several cases. At the opposite, to get an emergency appointment was very 

difficult (or impossible) and emergency department could be seen as unique solution. 

During the discussions, drugs seemed to be a particular case. Large prescriptions, side-effects or low 

tolerance was frequently mentioned. But the adjustment of ill-adapted treatment was very long 

because of delay for an appointment with practitioners. Nevertheless, medical consultation 

seemed not necessary to adjust a treatment from their perspective and a simple call could be suffi-

cient. 

Emergency call system was used by two participants, who had no experience with this system. They 

actually did not know if the system would work in case of a real emergency. Some participants 
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quote anecdotes with battery failure of the system. Respiratory support was mentioned by several 

participants as potential used device, but none of them actually used it.  

Regarding healthcare devices, very few were identified. Some primary users used an electronic 

tensiometer to check their blood pressure. All of them have thought to a glucometer, even if none of 

participants suffered from diabetes. Similarly, pills jars were well-known, but this device seemed to be 

rare in reality. 

In summary, the medical follow-up of primary users in France was restricted essentially at the hospital 

(public or private) and their general practitioner. Few of them used specific healthcare devices at 

home, or benefited of healthcare services. Nevertheless, two participants had an emergency call sys-

tem at home. The vast majority of participants highlighted drugs management issues and delay for 

“extra” medical appointment. 

Future Voice Controlled Services and Devices 

After the first session about medical services used by primary users, their opinion was asked about 

future vAssist healthcare services. From previously identified medical data, they had to imagine relat-

ed healthcare services with a speech controled interface. These results are summarized in Table 19. 

Medical issues tool/device kind of service Relevance for vAssist 

Blood Pressure electronic tensiometer 

electronic medical file, 
recognition of medical 

healthcare card, medical 
results transmission 

+++ 

Sugar rate glucometer 

Clearance * 

laboratory 

Urea ** 

creatinine level *** 

cholesterol 

Other physiological  
data… 

drugs "drug-diary" 
efficiency, side-effects, 

reminder 
+++ 

fall, feeling sick emergency call system 
global monitoring system, 
medical support 24h/24 

+++ 

respiratory failure 
respiratory support  

(respirators) 
real-time follow-up + 

Table 19. Futures voice controlled services and devices from primary users' perspective 

* The clearance is a measurement of the renal excretion ability 

** The Urea is used as a marker of renal function 

*** Measuring serum creatinine is a simple test and it is the most commonly used indicator of renal function 
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The first idea which has emerged from this question was an electronic medical file, available to the 

vAssist user of course, but also to each formal caregiver. Moreover, they thought to a compatibility 

with individual healthcare card (“carte vitale”, mandatory chip card in France). This file could be updat-

ed with every new event in medical history of patients. 

The second idea highlighted by participants was a “drug diary”. Similarly to the electronic file, a glob-

al prescription could be adjusted on real-time, taking account side-effects named by patient, or in-

compatibility with new drugs. Every main player (practitioner/specialist/patient/pharmacist) could 

access to this diary. An integrated reminder could help them to observe medical recommendation. 

Some participants have asked how vAssist could verify drugs intake (electronic pill jars?). 

The last point raised by primary users was a reliable emergency call system. This system could 

include a fall detection device and allows communication with a phone operator in any circum-

stances. For them, a complete availability (night and day, after a fall) was essential. 

Respiratory support was also named by participants, but it could be a service on the request of par-

ticular cases. 

Business Requirement 

Since the vAssist projects follows a user-centred market-oriented design approach (UCMOD) also 

future business aspects were discussed with the primary users.  

To raise the discussion, two example business models were presented that included two different 

vAssist packages (see Figure 25) 

 Basic package: including three examples of pre-defined speech controlled services 

 Advanced package: consisting of the basic package but with the possibility for a free selec-

tion on five additional speech controlled vAssist services. 

 

Figure 25. Example for future vAssist business aspects 

Even if this discussing was planned and introduced, remaining time for talking about this topic was 

very low (< 5 minutes). Primary users had no significant opinion about this issue. 
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Nevertheless, they highlighted that free selections of services, taking account individual needs, was 

more appropriate than pre-determined packages. 

Another point has emerged before the end of the session. Several participants seemed to be worry 

about how vAssist could be placed on the market. From their point of view, this kind of system had to 

be supported by healthcare institutions, and not by private companies. 

Regarding the price, primary users did not named indicative prices. They “don’t care” of the price if the 

system was reliable and provide a relevant solution to their tele-communication and tele-medicine 

issues. Of course, they clarified further that vAssist had to be not too expensive. 

7.2.1.2 Focus Group 2 

N=8 primary users (3 male, 5 female; mean age: 78; SD: 6.48) participated in the second focus group 

in France. The topic was set on future vAssist tele-medicine/well-being services, giving participants the 

possibility to have first contact and the possibility to compare touch and voice interaction and specify-

ing speech control characteristics.  

All participants had at least little experience with modern ICT (Information and Communication Tech-

nology) and showed restrictions of their (fine-) motor skills due to age or diseases (rheumatism, arthri-

tis, brain damage, etc.).  

The second focus group in France included the same primary users than Focus Group 1. 

The participating primary users did not have any prior contact with speech control systems. To give 

them a better understanding of speech interaction, different speech interaction scenarios were 

demonstrated (writing an E-mail, asking for the drug intake, launching an emergency video call) using 

the speech control functionality of an assistive robot’s interface (Kompai, from Robosoft; Microsoft 

Windows 7 Speech Recognition). 

The demonstration phase was followed by a group work session where each primary user had the 

chance to write an E-mail using a VUI of an Android smart phone (VUI; HTC Wildfire S & Vlingo App.) 

and a GUI of an IPad 2 Tablet. Following discussions gave insights into upcoming needs and critiques 

regarding speech controlled (dialogue) systems. Besides that, also first VUI characteristics were dis-

cussed such as personalization and feedback mechanisms (but not limited to that). 

Group Work: GUI and VUI Interactions 

GUI Interactions: Results from the group work session highlight, that for the GUI interactions mainly 

aspects related to the hardware (tablet) are seen as interaction barriers by primary users (small key-

pad, small font size). Additionally, some participants focused on software’s latency (delay between act 

and visual feedback), which misleads the user. 

The content analysis revealed the following major negative aspects related to the touch interaction 

tasks (GUI) with a tablet. 

 Keyboard: too small, not bright enough, unusual keyboard 
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 Font size: too small 

Nevertheless, some positive aspects related to a GUI are listed too: 

 More playful than VUI for some participants 

 More accurate than VUI (less corrections) 

Emotional feedback collected with EmoCards (Figure 3) highlight that in general primary users have 

an unpleasant feeling regarding touch interaction (GUI) on a tablet (N=8, 62.5%), included half (N=8, 

37.5%) of calm unpleasant emotional feedbacks (see Figure 26). The remaining emotional responses 

are related with calm neutral (N=8, 12.5%) and average pleasant feelings (N=8, 25%). 

 

Figure 26. Results from EmoCards regarding touch interaction on an Ipad 2 (GUI) (N=8) 

VUI Interactions: Results from the group work session highlight, that for the VUI interactions mainly 

negative aspects were named that are related to unreliability and the lack of accuracy of the sys-

tem. 

The content analysis revealed the following major negative aspects related to the voice interaction 

tasks (VUI) with a smart phone that were named by the primary users.  

 Interaction repetition: Several trials are necessary 

 Lack of feedback: users were not allways able to check his/her message or actions. 

 Unreliable: unaccurate speech recognition 

Nevertheless, there were some positive aspects named by the participants: 

 Good alternative to keyboard system 

 Speed of interaction (if system works) 

Emotional feedback collected with EmoCards (Figure 3) highlight that in general primary users have 

an neutral feeling regarding speech (VUI) on a smart phone (N=8, 50%), with excited or calm compo-
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nent (N=8, 25% each). The remaining emotional responses are related to excited pleasant, average 

pleasant, excited unpleasant and calm unpleasant feelings at equal part (N=8, 12.5% each) (Figure 

27). 

 

Figure 27. Results from EmoCards regarding speech interaction on a smart phone (VUI) (N=8) 

GUI vs. VUI Interactions: Figure 28 illustrates the comparison of emotional feedback from primary 

users towards GUI and VUI interactions. Results highlight that VUI interactions elicited as much 

pleasant feelings as compared to GUI interactions (marked in yellow). But GUI interactions elicited 

more unpleasant feelings than VUI interactions (marked in red), and an increase of neutral feelings 

could be observed. These results indicate that, even if participants are not convinced by these new 

technologies/interfaces, a VUI interface could provide a great support when being reliable. For 

both VUI and GUI interaction, most of the FG participants thought that training would be necessary 

N.B. The Android speech recognition solution was perhaps less efficient than Siri of iPhone 4S; there was a lot of 

noise during work group session, which could explain the lack of reliability of the system. 

 

Figure 28. Results from EmoCards comparing emotional responses related to Touch (left) and speech 
(right) interaction of primary users (N=8) 
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Speech Control Requirements 

Dialogue Characteristics: Results from the discussions about the dialogue characteristics highlight 

that in general a single word command approach compared to a natural language approach is pre-

ferred. Nevertheless, primary users agreed to think that vAssist had to allow a choice between both 

solutions (natural and command language). The most important feature for them was the efficiency 

of the interaction/control of the system. 

Personalization – Type of Voice: Discussions about the sex of the voice elicit that participants had 

no preferences between female or male voice for the interaction with vAssist services. The main 

aspect that was raised by the primary users is that they expect a clear natural voice, that speaks 

slowly.  

Personalization – Name of the System: All participants agreed on giving the vAssist system a neu-

tral name for the speech interaction. They judged “vAssist” as a great potential name for example. 

They highlighted that a personalization of the system was less important than real interactions with 

vAssist system (call or video-call). Regarding a visual avatar, they had a preference for an abstract 

logo, similar to the vAssist logo for example. 

Personalization - T-V Distinction: The T–V distinction is a contrast, within one language, between 

second-person pronouns that are specialized for varying levels of politeness, social distance, courtesy, 

familiarity, or insult toward the addressee. In general it can be differentiated between a formal (e.g. 

Hello Mr. Smith) and an informal (e.g. Hi Paul) form of interaction. 

Regarding the T-V distinction, primary users expect the future vAssist system to react on a more neu-

tral and simple basis than a personalized and complex way. They emphasized the importance of a 

clear and concise message. Some primary users quote further they had a preference for French 

words instead of English words (mail, spam, etc.). 

N.B. In France, English ICT vocabulary has equivalent French vocabulary, even if it is rarely used. 

A summary about the personalization requirements for vAssist from an primary user`s point of view 

can be found in the table below (Table 20. Overview on speech control personalization needs of pri-

mary users). 

Personalization Requirements 

Type of voice 
natural 
clear 
speaking slowly 

Name 
Neutral name 
Abstract logo 

T-V distinction 
Clear and concise language 
Neutral and simple 
No English words 

Table 20. Overview on speech control personalization needs of primary users 
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Feedback Requirements 

Discussions about feedback strategies and mechanisms for speech control systems could show that 

seniors raise the demand for different verbal and text feedback options. Results indicate a combina-

tion of voice and text (graphical) based feedback that accompanies the speech interaction as 

promising opportunity to ease and support the interaction with the future vAssist services. Primary 

users did not differentiate any kind of functionality or interaction, but they esteemed that graphical 

feedback has, at least, equal importance to vocal feedback. 

Microphone and Loudspeaker Requirements 

To raise the discussion different microphone and loudspeaker combinations were discussed (see Fig-

ure 29). 

 

Figure 29. Discussed loudspeakers and microphone combinations 

As the most preferred microphone and loudspeaker solution that should be applied in vAssist, an ex-

ternal microphone with loudspeakers could be identified (N=8, 87.5%). Primary users highlighted 

that each room had to be fitted with communication hardware. Nevertheless, they did not name a pref-

erence between external microphone/loudspeakers and device microphone/loudspeakers. On the one 

hand, they expected a clear vocal feedback and a reliable control, i.e. the best sound quality of 

microphone and loudspeakers; on other hand, they preferred a minimum of additional devices. 

One participant had an opposite thought than most of his colleagues. He preferred wireless headset, 

because he already used to this device with a smart phone. Moreover, he was the only participant 

using a smart phone, a Samsung Galaxy Note. Former user of an iPhone, he preferred the Galaxy 

because of a very large screen. 

Additional Hardware requirements 

Some extra hardware requirements could be identified within the discussions about the vAssist sys-

tem. Participants were concerned by the independence of the system from general electric supply 

and battery maintenance.  

Participants have expressed fears about potential power failure. Emergency call or communications 

services would be unavailable in similar cases. The use of batteries could be a relevant solution, but 

from their perspective, notifications had to signal a lack of power and time for battery changing. 

At least, they expected an additional keyboard (traditional or touch screen) as alternative input de-

vice, in case of severe cold or voiceless issues. 
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7.2.1.3 Screening Questionnaire 

In general, questionnaire results from 5 female and 3 male participants (N=8) were analyzed. The 

mean age of the sample was 78 years (N=8; SD= 6.48) (see Figure 30). 

 

Figure 30. Sample description (gender, age) of the primary users participating in the screening question-
naire (N=8) 

Socio-demographical data included questions about limitations and diseases. The aim was to have a 

healthcare perspective with a relation between healthcare status of primary users and their healthcare 

services/devices. 

 

Figure 31. Sample description (limitations) of the primary users (N=8) 

Main limitations encountered by primary users focused on ability to crouching, kneeling or stooping 

(N=8, 87.5%) and ability to lifting or carrying weights over 5 kg (N=8, 50%). Similarly, pushing or pull-

ing large objects, doing house work and getting up from chair or bed were experienced 37.5% or more 

of primary users (N=8). Bathing, climbing stairs or shopping difficulties were rarer than others, only 

25% or less of primary users checked off them on the related questionnaire (N=8). 
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Figure 32. Sample description (chronic diseases) of the primary users (N=8) 

Regarding chronic diseases, cataract and arthritis (including rheumatism) were most common 

age-related illnesses (N=8, 75% and 50% respectively). Heart and respiratory disorders and high 

blood pressure (HPB) were less frequent (N=8, 37.5% each). Based upon the completed question-

naires, cholesterol and thyroid disorders were quiet rare (N=8, 25%). Osteoporosis is a gender related 

disease that could affect women only. Considering this criteria, 40% of female participants were af-

fected (N=5). 

Question 1 – ICT Devices at Home 

The first question was relative to ICT devices currently used by primary users and arrangement of 

identified devices in their homes. The results are displayed with distribution of ICT devices in each 

room completed in questionnaires 

 

Figure 33. Distribution of ICT devices currently used by primary users in each room (N=8) 

TV-set was the most common device, placed in the living and sleeping room (N=8, 87.5% and 37.5% 

respectively). Some participants had also 2 TVs sets, one in each room (N=8, 25%). Results concern-

ing landline phone are similar, with 75% having it in the living room, 50% having it in the sleeping 

room, 37.5% having it in the hallway and also 12.5% having it in the kitchen (N=8). Again, most of 
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primary users had two or more devices (N=8, 75%), and among this panel, wireless phones with dock 

station were the best represented devices (qualitative result, based upon focus group discussion). 

Another well-represented device was the radio set (N=8), used in the living room (50%), kitchen 

(37.5%), bathroom (25%) and also the sleeping room (12.5%). This device was more frequents avail-

able than PC/laptop devices and internet connection: only 50% of primary users are equipped with a 

computer (PC/laptop), even if all computers are connected to the internet. Computers (N=4) were lo-

cated in the sleeping (50%), living (25%), and spare room (25%). 

Mobile phones are also not very common yet: only 50% of primary users own a mobile phone (N=8). 

This kind of portable device was obviously not found in a specific room. Nevertheless, approximately 

one half of concerned participants had a low use of their mobile phone (qualitative result, based upon 

focus group discussion. Only one participant was equipped with a smart phone (Samsung Galaxy 

Note). 

Question 2 - Medical Services and Devices 

The second question focused on healthcare services and related devices. The questionnaire included 

also location of healthcare activities, to have a better representation of home services in the 

healthcare area. 

 

Figure 34. Medical services, and related location, which primary users benefit (N=8) 

Regarding medical services, results highlight that all primary users benefit of a medical follow-up (N=8, 

100%). This follow-up is related to the chronic diseases described above, and are carried out by for-

mal caregivers in hospitals (75%) or in private practices (100%), depending on involved medical spe-

ciality and related data records (e.g. private practices are not always equipped for a heart disorder 

monitoring). Results of healthcare service locationa represent primary users who checked off one of 

them (e.g. hospital) for one medical service at least. 

Emergency call systems, fall detection and mobile home care services (visiting nurse) were also 

named in the questionnaires, albeit to a less extent (N=8, 25% or less). The three services were pro-

vided at home, and in one case a fall detection service was combined with an emergency call service. 

Regarding home care, one participant stated providing home care for the spouse (the spouse benefit 

from the service, but was not a primary user of vAssist). 
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Figure 35. Medical devices used by primary users (N=8) 

An overview of healthcare related devices can show that glasses and weigh scales are the most 

common ones (N=8, 100% and 87.5 % respectively). Next, fall detection holters, tensiometers, emer-

gency call systems, pill jars, hearing aids and pace-makers were named, but they seemed to be less 

present in the primary users home (N=8, 25% or less each). 
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7.2.2 Results Secondary Users (Formal Caregivers) 

The section below reports the results from the focus group and screening questionnaire in France with 

secondary users (formal caregivers). 

7.2.2.1 Focus Group 3 

N= 16 secondary users (6 male, 10 female; mean age: 38.5; SD: 8.5) participated in the focus group in 

France. The topic of the focus group was set on medical/well-being services and devices for tele-

medicine with patients (primary users) as well as on future vAssist services and business aspects from 

the formal caregiver’s point of view. 

All participants are working at the Broca Hospital (APHP) as health care professional. Half of them are 

geriatrists; remaining participants were neurologist, internist, general practitioners, psychologists, 

speech therapists or ergo therapists. All participants worked since many years with older persons. 

The focus group in France was planned to address formal caregivers during a weekly medical staff 

meeting. Due to the duration of the staff meeting (1 hour), this focus group was divided into two ses-

sions. The first FG3 session included 12 participants and the second one included 8 participants (with 

only 4 participants being present in both sessions). 

Health/Wellbeing Information Recordings and Medical Services in Clinical Activity 

The discussion was started with a medical description of primary users, their diseases and their symp-

toms (Table 21). 

Gender male / female 

Age 65+ 

Limitations / Difficulties in 

at least two of the following: 
bathing, 
climbing stairs, 
crouching, kneeling, stooping, 
difficulties in shopping groceries, 
doing house work, 
getting up from chair or bed, 
lifting or carrying weights over five kilos, 
pulling and pushing large objects 

Diseases 

at least one of the following: 
cataract, 
cholesterol, 
diabetes, 
heart attack, 
high blood pressure, 
osteoporosis 

Symptoms 
heart trouble, 
pain in joints, back, knees 

Drugs Yes 

Table 21. Medical description of primary users 

Participants were asked what kind of information related to health they ask to their patients to record 

regularly, or what kind of regularly medical examinations they practice. Their answers are summarized 

with several features: medical data records, used devices, frequency of records, diseases and the 

nature of the healthcare service. The table below summarizes the given information (Table 22). 
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Medical Data 
Records 

tool/device frequency Related diseases kind of service 

Blood Pressure 
electronic  

tensiometer 
once/15 days 

High Blood Pres-
sure 

medical follow-up 

Heart Rate 
stethoscope 

pulse 
once/15 days Heart rate diseases medical follow-up 

Cardiac Rhythm 
heart rate  
monitor 

occasional 
Cardiac Rhythm 

diseases 
medical follow-
up/diagnosis 

INR measures* 
(medical  
analysis  

laboratory) 
once/15 days 

vascular diseases, 
cardiac rhythm  

diseases 

medical follow-up 
(anticoagulant 

treatment) 

Sugar rate glucometer 3 times/day diabetes medical follow-up 

oxygen  
saturation 

pulse oximeter occasional 
respiratory and 
cardiac failure 

diagnosis 

pace-maker  
setting off 

holter  
(experimental) 

occasional 
Cardiac Rhythm 

diseases 
medical follow-up 

weight weight scale regular 
cardiac failure, un-
der nutrition and 

obesity 

medical follow-up 
/diagnosis 

fall detection holter occasional   

bedsore/pressure 
ulcers 

camera 
at the request of 

visiting nurse 
wound / bedsore medical follow-up 

pain care VAS 
occasional to 

regular 
chronic pain medical follow-up 

Intestinal transit (note) Regular constipation diagnosis 

food survey (note) Regular under nutrition diagnosis 

sleep quality 
Respiratory po-
lygraph / note 

occasional 
sleep disorder/sleep 

apnea syndrome 
diagnosis 

step number pedometer occasional 
Well-

being/assessment 
of physical activity 

 

Table 22. Overview on health information recordings, medical devices and services used by formal care-
givers 

* International Normalized Ratio (INR) is measure of the extrinsic pathway of coagulation 

Frequencies are provided on an indicative basis, because they are widely related to the kind and se-

verity of the disease, and can be very specific to individual issues. Considering the kind of services, 

diagnosis are essentially restricted to a single examination, or very few, because this information be-

comes useless for the follow-up of a diagnosed disease. 

Then, several data records usually require medical acts, as for INR measures which require a blood 

test and bedsore care, usually provided by a visiting nurse. Some data records are always carried 

out at the hospital, as for heart rate monitoring or oxygen saturation. 

At least, pace-maker setting-off measure is still relatively uncommon in usual medical practice (only 

one participant had experience with this kind of data records). 
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The following usual used medical devices could be identified. Most of them are simple devices, with 

only one specific function, and without wireless connections. 

 electronic blood pressure monitor 

 heart rate monitor 

 blood glucose monitor 

 oximeter 

 holter (fall detection) 

 respiratory polygraph 

 pedometer 

Considering healthcare services, it is important to note that all services are described as a kind of 

medical care (diagnosis/follow-up), provided in a hospital. Very few services are actually provided in 

France, excepted fall detection. Some data records can be carried out per patients themselves, but 

recorded data are checked and used during the next medical follow-up appointment. 

A last service, actimetrics*, has been named by secondary users. This service is actually highly exper-

imental and related to several ethic issues. Nevertheless, several formal caregivers thought that it 

could be implemented in vAssist, and judged this service as useful. 

* Actimetrics refers to measurement and analysis of motor activities of a subject in his/her environment by using 

sensors worn by the subject or which are integrated into the environment 

Voice controlled Services to be included in the vAssist system for healthcare professionals 

The aim of this session was to collect ideas of formal caregivers about which voice controlled services 

they would include in a perfect vAssist system for their patients. In this session, some participants had 

difficulties to understand the aim of the vAssist system. Nevertheless, this group (different from the 

group of the first session) could imagine some relevant services for vAssist. 

Healthcare ser-
vices 

Relevance for 
vAssist 

pros cons 

Blood Pressure ++ 
direct assess-

ment 
professional de-

vice 

Heart Rate ++ 
direct assess-

ment 
 

Cardiac Rhythm -  useless at home 

INR measures* ++   

Sugar rate ++ 
direct assess-

ment 
professional de-

vice 

oxygen  
saturation 

-  useless at home 
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weight ++   

fall detection +++ 
contact, even if 

on the floor 
 

bedsore/pressure 
ulcers 

+++ visual information  

pain care +++ 
direct assess-

ment 
 

Intestinal transit ++ 
direct assess-

ment 
 

food survey +   

sleep quality ++   

drugs +++ 
centralized 
prescription 

 

actimetrics +++ 
autonomy asses-

sment 
a lot of invasive 
home devices 

Screening neu-
ropsy. tests (e.g. 

MMSE) 
? better follow-up  

Table 23. Future voice controlled healthcare services from formal caregivers' perspective 

The first result concern physiological data, which are judged as minor relevant for vAssist. Several 

data require professional devices and/or clinical exams and expertise. But formal caregivers expected 

saving time with a direct transmission of these data. At the opposite, some participants quote that they 

were already informed by letter, and asked for an added value on vAssist (not described during the 

FG). These physiological data include blood pressure, heart rate, INR measures (blood test), sug-

ar rate and weight (cardiac rhythm and oxygen saturation were judged not relevant for a regular 

home service). 

Secondly, participants have focused on some services high relevant for vAssist. The bedsore follow-

up was judged very relevant because, vAssist system could allow a visual assessment of the wound 

and a direct adaptation of the bandage (by the visiting nurse). The fall detection and actimetrics 

were already expected by most of formal caregivers, and fit very well in a system such as vAssist. 

Pain care could also become a main service of vAssist: with Visual Analogical Scales (VAS) on a 

screen, formal caregivers could assess degree of pain at patient’s home. At least, a centralized 

prescription was hardly expected by formal caregivers. Drugs could be added on prescription by 

practitioner, available for pharmacist and vAssist remind drugs intake to the primary user. But primary 

user could also precise tolerance and side-effects and doctors have a great tool to assess how the 

drug intake is respected. 
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Figure 36. Illustration of a Visual Analogical Scale (VAS) 

Remaining described services, intestinal transit, food survey and sleep quality, were judged less 

relevant, but could be easily included in a well-being diary. The implementation of online cognitive 

screening tests has also been discussed. It could be a great tool for practitioners, but it also requires a 

massive work (design and validation, with normative data). An adapted version of MMSE (Folstein and 

Folstein, 75) or MoCA (Ref?) could be included in the vAssist system. 

Business Requirements 

Regarding business requirements, this topic was not extensively discussed with secondary users due 

to time limitations. Some comments could be listened before the end of the session. In general, sec-

ondary users (formal caregivers in this focus group) did not feel concerned by this issue. They only 

rose that such system had to be accessible to a large population. They also highlighted that some 

healthcare services could be very expensive, from a human factor perspective. Thus, these services 

should not be very expensive. 

7.2.2.2 Screening Questionnaire 

This section reports the results from the screening questionnaires with formal caregivers in France. 

The questionnaire can be found in the annex section. 

Socio-demographical Data  

Questionnaire results from 10 female and 6 male participants (N=16) were analyzed. The mean age of 

the sample was 38.5 years (N=16; SD=8.55) (see Figure 37. Sample description (gender, age) of the 

formal caregivers participating in the screening questionnaire). 

 

Figure 37. Sample description (gender, age) of the formal caregivers participating in the screening ques-
tionnaire (N=16) 
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Formal caregivers had practice in many different healthcare areas. It seemed interesting to give an 

overview of these professional fields in the sample which participated in the screening questionnaire 

(see Figure 38). Thus, half of formal caregivers were geriatrists (N=16, 50%), whereas remaining spe-

cialities belong to speech and ergo therapy, psychology, neurology, or internal medicine (N=16, 13% 

or less). 

 

Figure 38. Sample description (healthcare area) of the formal caregivers participating in the screening 
questionnaire (N=16) 

Question 1- Healthcare Data records, related devices and services 

The first, and only question, was related to medical data records/services and location of these activi-

ties. Figure 39 illustrates all medical data frequently recorded by formal caregivers depending on the 

proportion of participants experiencing them. 

At first, drugs monitoring was ensured by 75% of formal caregivers (N=16). Physiological data rec-

ords, included blood pressure, heart rate, cardiac rhythm, INR measures, sugar rate, oxygen 

saturation and weight, were carried out by 68.75% of secondary users in France (N=16). 

Bedsore follow-up, intestinal health and pain care concerned 25% at least of them, whereas remain-

ing data were rarer (N=8, less than 25% of secondary users’ sample). Also physical activity, nutri-

tion, cognitive efficiency, fall risk assessment, sleep quality, cognitive stimulation and daily 

activities were listed. It is important to highlight that some medical data could be related to only one 

healthcare area. If a speciality is under represented in the sample, proportion of a related record is 

also lower. 
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Figure 39. Medical Data records frequently carried out by formal caregivers (N=16) 

Concerning location of healthcare services, formal caregivers ensured most of their medical activi-

ties in the hospital (N=16, 83%). This results was not very surprising because all formal caregivers 

were recruited in Broca’s hospital. Nevertheless, remaining services named by participants were fre-

quently ensured at home (N=16, 17%). 

 

Figure 40. Location of healthcare services practiced by formal caregivers 

At least, the screening questionnaire allowed to identify the main healthcare devices. This result is 

displayed in Table 24, below. 
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Healthcare  
services 

Relevance for 
vAssist 

Blood Pressure 
electronic tension 

meter 

Blood Sugar Glucose meter 

Weight weight scale 

heart rate stethoscope 

cardiac rhythm heart rate monitor 

INR measures blood test 

oxygen saturation pulse oxy meter 

Physical activity  

Drugs  

Nutrition food survey 

Cognitive status 
neuropsychological 

tests 

bedsore  

intestinal health  

fall risk assess-
ment 

specific treadmill 

sleep quality 
Respiratory polyg-

raph 

cognitive stimula-
tion 

paper & pencil test 
/ Experimental 

software / video & 
serious games 

pain care VAS 

Daily activities  

Table 24. Medical devices frequently used by formal caregivers 
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8 Summary 

This section includes the summary from the requirements activities in Austria and France with primary 

(seniors) and secondary users (formal and informal caregivers) for future vAssist tele-communication 

and tele-medical services. 

8.1 Summary Austria – Tele-Communication 

The summary from the requirements activities in Austria with primary and secondary users (informal 

caregivers) includes the main results and needs balancing the information coming from both user 

groups. The core topic was set on tele-communication and related devices, services, user interactions 

and business aspects to derive the user requirements for the vAssist system. 

8.1.1 Device Requirements - Tele-Communication 

In general, results from the three focus groups indicate, that vAssist services should be available on 

two kinds of devices, a static and a mobile one. 

Devices at home: Primary users current mainly use mobile and smart phones as well as PC´s/laptops 

for the communication with family members and friends. Next to these devices, TV sets are very 

common in senior households and are mainly located in the living room. 

Static solution: As a static device for the delivery of vAssist services a solution similar to a TV set 

that includes touch interaction functionalities (next to standard TV functionalities) or PC´s/laptops are 

promising alternatives. Current, PCs/laptops are mainly used for text based (E-mail) communication, 

information search, entertainment purposes and home office activities. TVs are mainly used for infor-

mation and entertainment purposes. 

Mobile solution: The requirements for a mobile device are that it is portable, small (at least the size of 

a postcard), lightweight, versatile, equipped with a fast processor and a larger screen. Current, primary 

users are used to handle technical devices such as mobile and smart phones as well as PCs/laptops. 

This result highlight that a larger smart phone or a Tablet PC can be seen as the mobile device option. 

A major aspect that came up during the discussions is that most of the primary users will have to buy a 

mobile device that is able to provide access to vAssist services, static devices such as TV sets and 

PC´s/laptops are already in their homes. This result must be considered when forming business mod-

els. 

Microphone and loudspeakers: As the device for the speech control of the vAssist services primary 

users claim for a wireless solution (headset) in case the microphone and loudspeakers included in the 

devices (mobile, static) lack in quality for having an adequate voice interaction. Secondary users rec-

ommend that this device should be from high quality and should include the possibility to set the vol-

ume level to the individual needs of the user (e.g. age related hearing loss). 
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8.1.2 Service Requirements - Tele-Communication 

Main vAssist services: Results from the focus groups show that audio (calls) and text based (E-mail, 

SMS) communication services are the most frequent used communication channels between primary 

and secondary users. Both target user groups see these services as the most prominent and standard 

vAssist services to be equiped with speech control. Further, not only the services itself but also the 

address book (contact management) should be able to react on natural language commands. Next to 

these options, information search (internet browsing) and emergency calls are perceived as high valu-

able future vAssist services. 

The main advantage of internet based communication services (audio/video calls, E-mail) are seen in 

being cheap and cost effective. For vAssist this means that the developments will have to focus on 

internet based services. 

Additional vAssist services: Media management for managing photos, videos or other data (e.g. 

digital album where short messages related to photos and videos can be shared, dealing as an alter-

native communication channel), a navigation/GPS service that gives support and location based in-

formation when being in an unknown environment, tele-medical/well-being applications for managing 

physiological parameters (e.g. blood pressure data) and sharing reports with health professionals and 

a calendar service for sharing family events and dates or setting medical reminders (drug intake, med-

ical appointments) are promising future vAssist service ideas. 

8.1.3 User Interaction Requirements - Tele-Communication 

Observations and user feedback from manual input tasks could show that the main barriers in using 

small devices (smart phone) are small keypads, small font sizes and small screens – especially for 

primary users with (fine-) motor skill restrictions. 

In general, primary and secondary users have a positive attitude towards speech control as an alterna-

tive interaction technique. Results from speech and manual (touch) control tasks indicate, that speech 

control elicits more positive emotional reactions compared to manual touch interactions. The main 

advantage of a VUI is seen in the speed of the interaction since no key and button search is needed. 

For vAssist this means that speech control can be seen as a promising approach to support primary 

users with (fine-) motor skill restrictions. Further, this is a first indicator that the future vAssist system 

will have the chance for a high acceptance and may enter a profitable market. 

It must be noted that both, primary and secondary users, claim that speech control have to be accom-

panied by a GUI and manual interactions for situations where speech control fails (e.g. noisy environ-

ment). Further, a special focus will have to be set on privacy and security of personal data, an aspect 

primary user see as high important. 

VUI requirements: Natural language in- and output commands are preferred that are formulated in a 

clear, short and precise way. Primary users want to interact with a young female pleasant sounding 

voice. The form of interaction should be informal and personal. This may alleviate the fear of this new 

technology. Both target user groups suggest giving the vAssist system a name. On the one hand, the 



 vAssist: D2.1 – User Requirements 
 

75 
 

name can be used as a trigger to start the interaction with the vAssist system. On the other it may 

contribute to a more natural and personal level of interaction having some kind of “virtual human” to 

talk to. Technical terms and codes dealing as a name should be avoided. From main importance is 

that all speech interactions should be accompanied and guided by written text messages on the GUI. 

Considering feedback sounds applied in vAssist, smooth and pleasant sounds should be used to not 

stress or fear primary users during the interaction. 

GUI requirements: vAssist services will have to include GUIs dealing as an alternative from of inter-

action in situation where speech control fails (e.g. noisy environment). The GUI should have a clear 

and simple structure and technical terms must be avoided. A larger font size is mandatory to respond 

to age related visual restrictions. Responding to (fine-) motor skill restrictions, keypads and interaction 

elements should be larger as the standard norm. Speech controlled selections of interaction elements 

(e.g. buttons, keys) should be highlighted on the GUI to make the selection clear for the primary user. 

Error solving strategies: In case of errors (e.g. natural language command is not understood by the 

system) a pro-active error solving strategy should be applied providing information how to solve the 

problem (e.g. “I have not understood what you have said, please tell me again or move to a quieter 

place!”). The pro-active error solving messages should be presented as voice output as well as in a 

written form on the GUI. Next to this function, a “home” or “back to start” feature will have to be provid-

ed on the GUI and VUI so that primary users have an emergency exit in case they get stuck or lost in 

the vAssist system. 

8.1.4 Business Requirements - Tele-Communication 

In general, primary and secondary users show a positive attitude towards a package approach to be 

considered in a future vAssist business model. Further, providing several different packages differing 

in the number of included services was perceived as a good idea to respond to primary users with 

individual needs, wishes and financial conditions. 

Individualization: In contrast, both user groups have a negative attitude towards the pre-definition of 

included services for different packages. It is suggested to enable the possibility to re-fine and custom-

ize the services that are included in a package based on the individual needs of the primary users. 

The offer of a trial phase where different services can be tried for a limited period of time (e.g. three 

months) was suggested prior to a final selection of the package and included services. 

Packages: Different packages were discussed resulting in the need for a basic, advanced and an 

alternative package. These packages mainly differ in the number of included vAssit services. Primary 

users mainly see speech controlled audio call, E-mail, information search (internet browsing) and 

emergency call functions to be included in a basic package. An advanced package should include the 

basic package and a limited number of additional services. As an alternative package the free selec-

tion of an unlimited number of vAssist services was considered. 

Service Delivery: Related to the delivery of additional vAssist services, both target user groups can 

imagine a solution similar to current app stores for mobile applications. This can be accompanied by 
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some kind of written catalogue that explains the main features of the different services in short, sup-

porting the decision-making. 

Cost model: Discussions about costs result in the general need for flat rate tariffs for the connection 

fee (including costs for calls, messaging and internet data traffic). From main importance is the trans-

parency of the costs that should be available at any time. Moreover, secondary users claim for a per-

sonal support that should be included in any cost model supporting primary users in A) the selection of 

packages and services and B) during the use of vAssist services with hard and software problems and 

the exchange or adding of vAssist services. 

Low, mid and high cost models were suggested from secondary users that mainly differ in the included 

service package (basic, advanced, alternative) and included hardware (mobile, static). In common, all 

cost models should include the personal support and connection fee (flat rate for calls, messaging and 

internet data traffic). 
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8.2 Summary France – Tele-Medical 

The summary from the requirements activities in France with primary and secondary users (formal 

caregivers) includes the main results and needs balancing the information coming from both user 

groups. The core topic was set on tele-medicine and related services, user interactions and business 

aspects to derive the user requirements for the vAssist system. 

8.2.1 Device Requirements - Tele-Medical 

Devices at home: Primary users current mainly use mobile phones as well as TV sets which are 

mainly located in the living and sleeping room. Next to these devices, PC´s/laptops are very common 

in senior households, but less used. Smart phones are not very popular yet for primary users in 

France. 

Reliable, always available and no battery failure: Primary users expect a system without battery 

failure and service support 24/7. The most important point is the reliability of the system. Next, the 

control of the vAssist must be easy and efficient. 

Microphone and loudspeakers: As the device for the speech control of the vAssist services primary 

users claim for loudspeakers and microphones in each room. They could be included in vAssist-

related devices if the sound is clear enough. A wireless head set could be a good alternative from their 

perspective, but they have some fears about time-life battery of such a device. Moreover, they do not 

want search their headset any time when using vAssist. 

Healthcare devices: Primary users use very few healthcare devices at home. Except tele-alarm in 

some cases, almost all medical data is recorded at hospitals, laboratories or from general practition-

ers. Electronic tensiometer is still rare, as glucometer and fall detection device too. Secondary users 

have not identified alternative healthcare devices which could be used by primary users at home, ex-

cept previously named ones. Nevertheless, a link between an actimetrics system, electronic pill jars 

and vAssist should be taken into account. 

8.2.2 Service Requirements - Tele-Medical 

Drug diary: This is a potential tele-medical service which emerged from the focus groups. Both prima-

ry and secondary users expect a drug monitoring, including real-time prescription and adjustment from 

a formal caregivers’ perspective, as well as a drug reminder for primary users as being included in 

vAssist. The service should also include the ability to record all side-effects related to new drugs, and 

a quick transfer of this information to the health professional. 

Electronic medical file: The electronic medical file is an old project in France, and formal caregivers 

are waiting for it yet. This concept is highly relevant for a system such as vAssist. All medical infor-

mation should be collected in a unique file that is always available to each formal caregiver and also to 

primary users. Such file should be able to be updated in real-time, depending on the user’s healthcare 

dynamic status. 
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Emergency call system: This wish mainly comes from primary users. The main issue is that this 

service must be reliable and robust taking the battery status into account. This service expects an 

access to an emergency operator that provides help 24/7 (reliability in terms of human factors). 

Bedsore follow-up: Using a webcam device or photo transfer, the vAssist system could help practi-

tioners to follow-up the evolution of bedsore. This pathology is a direct consequence of long-term inac-

tivity in the same position (e.g. long hospitalization), and would not concern a lot of primary users. 

Nevertheless, it will not require the development of a special service since a basic access to Skype (or 

similar software) or photos attached to E-mails would be enough to ease the communication between 

the visiting nurse and the practitioner. 

Pain care: Arthrosis and rheumatism are high related to pain. So pain care emerged as a relevant 

service from both, primary and secondary users. The main issue is ease the communication and as-

sessment of pain. The service development would require an adaptation of Visual Analogical Scales 

(VAS) on the GUI and VUI of the vAssist system. 

Easy transfer of medical data: The notion of an easier transfer of medical data was named in the 

description of the vAssist project. The focus group analysis confirmed this main idea, even if partici-

pants (primary and secondary users) did not provide features of this service. 

8.2.3 User Interaction Requirements - Tele-Medical 

VUI with GUI feedback: In contrast to the primary users in Austria, French participants remained 

more doubtful regarding VUI. They were quite unfamiliar with both tablets and smart phones and en-

countered difficulties when sending an E-Mail in both modalities (VUI, GUI). Even if VUI seemed to be 

more promising from their perspective, they worry about the reliability of a VUI and expected a GUI as 

important fallback solution. 

Neutral and clear voice: Concerning type of voice, primary users expressed a preference for a neu-

tral and clear voice. Voice gender issues seemed to be not relevant, and they focused on voice clarity 

with freedom to choose the gender of the voice. 

Little personalization: Primary users highlighted their preference for a neutral name and an abstract 

logo. All participants named an impersonal system as a better solution than a virtual person. 

Simple and concise language: The language of vAssist system should be simple, with short infor-

mation and common, everyday words. An additional idea was to limit the number of messages, i.e. to 

avoid that vAssist system provides too much information at the same time. Primary users highlighted 

they could be disturbed by simultaneous information and preferred to have only one message at a 

time. 

8.2.4 Business Requirements - Tele-Medical 

In general, results from the focus groups in France highlight that primary users expect the vAssist 

system to be placed on the market and supported by health care institutions and not by private com-

panies. 
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Moreover, both, primary and secondary users claim for a vAssist system that can be achieved at ra-

ther low costs so that a broad range of older persons will get easy access to it for a reasonable price.  

Individualization: Primary users raise the wish to be able to select future vAssist services based on 

individual needs, having a negative attitude towards the offer of pre-defined services and packages. 

Costs: Both, primary and secondary users do not have a special price for the vAssistb system in mind 

but claim for reasonable prices so that the services will be widely available for a broad range of senior 

citizens. 
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9 Conclusion 

This section summarizes the main conclusions from the requirements activities with primary and sec-

ondary users in Austria and France. 

Devices at home: Results indicate that primary users mainly use mobile and smart phones as well as 

PC´s/laptops, but are not expert users. Moreover, TV sets, located in living and sleeping rooms, are 

very common. Only a few electronic medical devices are current used at home. These include emer-

gency services (tele-alarm services), tensiometers, glucometers and fall detection devices. Current, 

almost all medical data is recorded at hospitals or laboratories from health professionals. 

vAssist device requirements: In general, vAssist services should be available on two devices, a 

static and a mobile one. Whereas for the static solution TV sets or PCs/laptotps (including touch inter-

action) are promising alternatives, for the mobile solution a larger smart phone or tablet PC can be 

seen as an option. The requirements for the mobile device are being portable, small (at least the size 

of a postcard), lightweight, versatile, equipped with a fast processor and a larger screen. For the inter-

action with the vAssist system a wireless headset, loudspeakers and microphones included in the 

devices and external microphones and loudspeakers are preferred. In common, these devices have to 

provide a high sound quality and the possibility to set the volume level to individual needs. Since pri-

mary users considered the displacing of wireless headsets, vAssist will have to consider possibilities to 

provide speech control with and without the use of extra hardware. Moreover, for all included mobile 

and wireless devices, a re-finding and battery alarm strategy will have to be taken into account. 

vAssist service requirements: Current, mainly audio (calls) and text based (E-mail, SMS) communi-

cation services are used for the communication between younger and older family members. Both 

user groups see these services as mandatory to be equipped with speech control in vAssist (including 

the address book). Further, also information search (internet browsing) is from high importance for 

primary users. For the well-being services, emergency functionalities (calls, tele-alarm), the recording 

and reporting of blood pressure data, a drug intake reminder and electronic pill jars, a drug diary (in-

cluding monitoring of intake, real-time prescription and drug adjustment, recording and reporting of 

side-effects) and the information exchange (e.g. sharing summary reports including all relevant infor-

mation) between health professionals and clients for easy follow-up appointments management will 

have to be considered. In addition, bedsore evolution follow-ups (using the combination of video, pho-

to and communication services), actimetric functions and alternative pain care reporting (e.g. suing 

VAS) are promising functionalities. From major importance is that all these services have to focus on 

being easy to use, cheap and cost effective as well as reliable (e.g. battery). 

vAssist interaction requirements: The main identified barriers in using current (small) electronic 

devices are small keypads, small font sizes and small screens. In general, both target groups have a 

positive attitude towards speech control as an alternative interaction technique. The main advantage 

of a VUI is seen in its interaction speed. It must be noted that all target users claim for a speech con-

trolled system that is accompanied by a GUI and manual interactions for situations where speech con-

trol fails. Further, a special focus will have to be set on privacy and security of personal (medical) data. 



 vAssist: D2.1 – User Requirements 
 

81 
 

Natural language in- and output commands have to be short, precise and clear avoiding complex 

technical and English terms. A young, female, pleasant sounding voice is preferred providing a per-

sonal and informal interaction with a system that has a natural or neutral name. The supportive GUI 

will have to consider a clear and simple structure. Larger font sizes, keypads and interaction elements 

are mandatory. In case of errors a pro-active error solving strategy will have to be applied providing 

information how to solve the problem on GUI and VUI. Moreover, a “home” or “back to start” feature 

will have to be included. From main importance is that the interaction with the whole system (VUI and 

GUI) will have to offer a high reliability level. 

vAssist business requirements: In general, a positive attitude towards a package approach could be 

identified to be considered in future business models. Moreover, all user groups claim for the possibil-

ity to re-fine and customize services included in a package towards individual needs. Referring to the 

service delivery a solution similar to current app stores is considered accompanied by a written cata-

logue to shorten decision-making processes. Discussions about costs result in the general need for 

low, mid and high cost models including flat rate tariffs and devices to make the future vAssist services 

accessible for a broad range of older persons with diverse financial possibilities. In addition, it must be 

considered that most of the primary users will have to buy mobile and static devices that are able to 

provide access to the future vAssist services. From main importance is the transparency of the costs 

and a personal support that should be included in any cost model. Another aspect raised during the 

discussions is that primary users see the promotion of the vAsisst system to be supported mainly by 

health care institutions and not by private companies. 

The next steps towards the specification and development of the future vAssist system will have to 

balance the above summarized device, service, interaction and business requirements taking tech-

nical feasibility and legal issues into account. Iterative studies involving future users will follow in later 

work packages evaluating and re-fining low-fi and high-fi service prototypes and business models 

aiming at creating a vAssist system that achieves a high technology acceptance and market potential. 
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Annex A: Manual Focus Groups (Austria and France) 
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Annex B: Screening Questionnaire: Primary Users – Tele-

Communication (Austria) 
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Annex C: Screening Questionnaire: Informal Caregivers – Tele-

Communication (Austria) 
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Annex D: Screening Questionnaire: Primary Users – Tele-Medical 

(France) 

 

 

Questionnaire Socio-démographique Anonyme 

(entourez la bonne réponse) 

Genre :    H   F 

Age : 

Profession(s) exercée(s) : 

Statut familial : Marié/Concubinage Veuf/Veuve Célibataire 

Services/outils médicaux :  Télé-alarme appareils auditifs lunettes pace-maker 

Assistance respiratoire  détecteur de chutes 

 

Aides potentielles :  Conjoint Enfants  Professionnels  Autres 

        Préciser :_______________ 

Présentez-vous l’une, ou plusieurs, des difficultés ou limitations suivantes ? : 

o Toilette 

o Monter les escaliers 

o S’agenouiller, s’accroupir, se mettre à plat à ventre 

o Faire les courses 

o Faire le ménage 

o Se lever d’une chaise ou du lit 

o Soulever ou porter des poids supérieurs à 5 kg 

o Pousser ou tirer des objets encombrants 

o Autre ; précisez :_____________________________ 

Présentez-vous une ou plusieurs des maladies suivantes ? : 

o Cataracte 

o Cholestérol 

o Diabète 

o Insuffisance cardiaque 

o Insuffisance respiratoire 

o HTA 

o Ostéoporose 

o Maladies rhumatismales invalidantes 

o Autre ;  précisez :_________________________________ 
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 Quels types d’appareils technologiques de télécommunication utilisez-vous chez vous et dans quelles  

pièces de votre domicile sont-ils situés? 

 

Pièces de votre domicile Appareils Utilisés 

Salle de séjour / Salon 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Salle-à-manger  

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Chambre  

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Bureau 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Entrée / Couloir 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Salle-de-bain 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Cuisine 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 

Autre pièce Précisez : _______________________________________________ 

 

□  PC portable                    □  PC fixe                         □  Internet  

□  téléphone fixe                 □  Smartphone                 □ téléphone mobile                             

□  TV                                  □ Autre (précisez)  __________________ 
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 De quels types de services médicaux vous bénéficier ? Quelles sont les données médicales recueillies,  

à quelle fréquence et à quel endroit sont réalisés les examens ? 

 

 
Service médical 
associé 

Lieu de l’examen 
(domicile/hôpital/autre) 

Fréquence 
(jour/semaine/mois/année) 

Données médicales recueillies 

Tension artérielle    

Glycémie    

Activité physique    

Médicaments    

Nutrition    

Performances cognitives 
(examen mémoire) 

   

Poids    

Autres données médicales 
(précisez) 

   

Autres informations liées à la 
santé et au bien-être (précisez) 

   

Services de santé 

Détection de chute    

Télé-Alarme    

Stimulation Cognitive    

Suivi médical    

Services de soins à domicile 
(précisez) 

   

Autres services liées à la santé 
et au bien-être (précisez) 

   

  

  



 vAssist: D2.1 – User Requirements 
 

132 
 

Annex E: Screening Questionnaire: Formal Caregivers – Tele-

Medical (France) 

 

 

 Quels types de données médicales devez-vous régulièrement recueillir, et à quelle fréquence? Quels  

types d’appareils   utilisez-vous pour cela ? 

 

 

 Appareil de 
mesure nécessaire 

Lieu de l’examen (do-
micile/hôpital/Autre) 

Fréquence 
(jour/semaine/mois/année) 

Données médicales recueillies 

Tension artérielle    

Glycémie    

Activité physique    

Médicaments    

Nutrition    

Performances cognitives 
(examen mémoire) 

   

Poids    

Autres données médicales 
(précisez) 

   

Services médicaux    

Evaluation du risque de chute    

Détection de SAS    

Stimulation cognitive    

Suivi médical    

Autres services (précisez)    


