
 

1 

 

 
 

DELIVERABLE D1.1 

Detailed user requirements, environment definition, general 

guidelines on ethical concerns and SRS scenario report 

 

Contract number 247772 

Project acronym SRS 

Project title  Multi-Role Shadow Robotic System for Independent Living 

 

Deliverable number D1.1 

Nature R – Report  

Dissemination level PU – Public  

Delivery date Month 6 

 

 

Author(s) Francesca I. Cavallaro, David Facal, Lucia Pigini, Marcus Mast, 

Lorenzo Blasi 

Partners contributed INGEMA, FDCGO, HDM, HPIS 

Contact David Facal 

Ingema – Grupo Matia www.ingema.es 

C/ Usandizaga, 6 

20002 Donostia – San Sebastian 

Tel.: +34 943 22 46 43 Fax: +34 943 21 29 37  

david.facal@ingema.es  
 

 

 
 

SRS 
 

Multi-Role Shadow Robotic System for Independent 

Living 

 

Small or medium scale focused research project 

(STREP) 

The SRS project was funded by the European Commission 

under the 7
th
 Framework Programme (FP7) – Challenge 7: 

Independent Living, Inclusion, and Governance 

 

Coordinator: Cardiff University 

http://www.ingema.es/
mailto:david.facal@ingema.es


 

2 

Table of Contents  
 

1. INTRODUCTION ............................................................................................ 4 

1.1 SRS: notes on the project ......................................................................... 4 

1.2 Scope of the deliverable ........................................................................... 4 

2 BACKGROUND ............................................................................................... 6 

2.1 Overview on age-related changes in elderly people ................................. 6 

2.2 The needs of elderly people aging in place. ............................................ 15 

2.3 Overview of elderly users‘ perception of robotic systems and open 
challenges in Human-Robot Interaction research. ........................................ 18 

3 USER REQUIREMENT ASSESSMENTS IN SRS ........................................ 21 

3.1 User requirement elicitation: qualitative and quantitative approaches. ... 21 

3.2 Focus groups about elderly needs for independent living and 
technological assistance possibilities. ........................................................... 22 

3.2.1 User recruitment: elderly people, family and professional caregivers, 
health professionals .................................................................................. 22 

3.2.2. General procedure. ......................................................................... 24 

3.2.3. ADLs, IADLs and elderly people needs: results from elderly people, 
family caregivers, professional caregivers, and health professionals FGs. 25 

3.2.4. Human-Robot interaction, elderly people, family caregivers, 
professional caregivers, health professionals. ........................................... 28 

3.2.5. Privacy issues and Remote Control SRS function: elderly people, 
familiars, caregivers, health professionals. ................................................ 30 

3.2.6. Focus Groups concluding remarks. ................................................. 32 

3.3. Individual interviews about technological experience, psychological and 
social characteristics, difficulties in daily life activities, possible scenarios for 
SRS assistance and privacy issues. ............................................................. 34 

3.3.1 Users recruitment: elderly people, family and professional caregivers, 
and health professionals ........................................................................... 34 

3.3.2 Development of an ad-hoc questionnaire about difficulties in daily life 
activities, possible scenarios for SRS assistance and privacy issues: major 
topics, sub-scales and general procedure ................................................. 36 

3.3.3 Questionnaire about technological experience and related 
psychological and social characteristics: The Survey of Technology Use . 37 

3.3.4. Elderly people: results ..................................................................... 38 

3.3.6 Family caregivers: results ................................................................. 50 

3.3.7 Professional Caregivers: results ....................................................... 55 



 

3 

 

3.3.8 Health Professionals: results ............................................................ 61 

3.3.9. Survey of Technology Use (SoTU) questionnaire results. ............... 66 

3.3.10 Individual interviews: concluding remarks ...................................... 71 

4. ENVIRONMENT DEFINITION. ..................................................................... 74 

4.1. Definition of the environment. ................................................................ 74 

4.2. Analysis of the Standard & Regulations. ................................................ 75 

5. SRS APPLICATION SCENARIOS. .............................................................. 80 

5.1 Scenario development: techniques and states .................................... 80 

5.2 Scenarios for Prototype 1. ...................................................................... 81 

5.3 Scenarios for Prototype 2. ...................................................................... 93 

6. SRS GUIDELINES ON ETHICAL CONCERNS. ........................................ 101 

6.1. Ethics principles. .................................................................................. 101 

6.2. EU Fundamental Rights ....................................................................... 102 

6.3. Research rules as defined by the Seventh Framework Programme .... 103 

6.4. Data storing legislation. ........................................................................ 105 

6.4.1 European legislation. ...................................................................... 106 

6.4.2 Spanish legislation ......................................................................... 106 

6.4.3 Italian legislation ............................................................................. 109 

6.4.4 German legislation ......................................................................... 109 

6.4.5. Legislation in other countries with partners involved in the research.
 ................................................................................................................ 111 

6.5 SRS data protection plan ...................................................................... 112 

 
REFERENCES ............................................................................................... 119 
 
APPENDIXS ........................................................................................................ i 

APPENDIX 1: PROJECT INFORMATION PAGE ............................................ ii 

APPENDIX 2: INFORMED CONSENT ........................................................... vi 

APPENDIX 3: FOCUS GROUP SCRIPT ........................................................ X 

SRS - FOCUS GROUP SCRIPT FOR ELDERLY PEOPLE .......................... XI 

APPENDIX 4: FOCUS GROUPS SKETCHES FOR SCENARIOS .............. XV 

APPENDIX 5. REPORT ON RESULTS OF FGS IN GERMANY .............. XVIII 

APPENDIX 6. REPORT ON RESULTS OF FGS IN ITALY ..................... XXXII 

APPENDIX 7. REPORT ON RESULTS OF FGS IN SPAIN ...................... XLV 

APPENDIX 8: SRS INDIVIDUAL INTERVIEW SCRIPT .............................. LVI 

APPENDIX 9: SOTU-C ........................................................................... LXXVI 

APPENDIX 10: SOTU-P ......................................................................... LXXIX 



 

4 

 

1. INTRODUCTION 
 

1.1 SRS: notes on the project 
 

The overall aim of SRS project is to develop an innovative social service robot for 

assisting elderly people aging in place. The adoption of SRS by primary and secondary 

users should bring to an improvement in elderly people quality of life, assisting them in 

specific domains identified as essential for an independent and autonomous living. The 

robot will assist the task executions (e.g. by assisting the user when grasping an 

object) by interpreting locally concepts which are understandable by the robot, but also 

transferring real-time information to the remote user interface. Remotely-controlled 

robots are intended to be an optimal choice for promoting independent living since they 

can deal with unexpected situations by users the intelligence of the human operator, 

but also because final users associate the identity of the robot with the human 

operator. In this sense, it is important to maximize the alignment between technology 

development and user needs, perceptions, feelings and rights.  

Contents included in this deliverable have been carried out within WP 1 Technology 

Assessment and Specification of Application Targets, tasks 1.1 User Requirement 

assessment, elicitation and specification, 1.2 Define the environment and the 

application domain and 1.5. Ethical implications. Within the context of the particular 

focus placed on continuous user involvement and the framework provided by the user-

centered design processes, WP1 establishes opening positions to be developed and 

refined during the project.  

 

1.2 Scope of the deliverable 
 

The aim of this document is to present user-related studies and tasks included in WP1. 

It contains three main groups of contents: user requirement assessment, definition of 

the scenario, and ethical guidelines. Section 2 includes background information about 

age-related changes and the peculiarities of elderly people living independently and 

interacting with technologies. Information collected from the literature, besides the 

expertise of the partners, has been used to design user requirement assessment. 

Section 3 informs of the results of a qualitative and quantitative research carried out to 

know perceptions of the target groups about elderly needs, perceptions about the help 

of technology and the use of remote control on it, as well as personal and 

psychological implications of the ideas proposed by the researches. Section 4 presents 

a first definition of the system environment, including comments on motivations and 

difficulties for aging in place, smart-home technologies currently available to help this 

process and standards and regulations related to the technology to be developed 

within the project. Section 5 includes a first approach to application scenarios. 

Scenarios were proposed based on results explained in Section 3 and then 

subsequently defined in close communication with other partners involved in the 

project, with the aim of maximizing the impact of the technological developments 

scheduled within the project in the real needs of elderly people living alone. As result of 
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the whole process, several use cases - to be improved in WP2 and tested in WP6 - are 

presented. Finally, section 6 presents general guidelines on ethical concerns, providing 

a theoretical and legal background for the project, as well as concrete patterns for data 

management during it. Data management guidelines have been included in order to 

ensure the privacy of the participants, and complements data about privacy 

perceptions of the potential users included in section 3, as well as analysis of ethical 

problems arising during the project to be done within WP6. 

Requirements and recommendations based in the sections of this deliverable have 

been included in D2.1 - Interim Report on Definition of Privacy Policy, Requirements 

and Usability Studies Based on Specific Needs of Elderly. 
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2 BACKGROUND 
 

2.1 Overview on age-related changes in elderly people 
 

The increasing development of new assistive technology represents a way to enhance 

the lives of the world growing older population, enabling elderly individuals to live 

longer and independently at their place. However, to make a successful design of 

systems, products and environments for older adults, the guidelines for ICT-based 

solutions should be drawn starting from the results of the research on aging. An 

appropriate profiling of users should be considered and users should be involved in the 

early stages of the design process, providing the designers with essential feedback on 

usability and system functionality. Definition of the users group and identification of 

user‘s particular limitations, interests, and needs are two critical steps in the 

development process of assistive technology. Yet, when it comes to technology for 

older adults, even the simple definition of the users group is already an issue. 

There is a large age range in the population over sixty-five. In this sense, older users, 

even when identified as 65+ will have specific generational differences that impact on 

attitudes, previous engagement with technology, health, finance, and social issues 

(such as privacy and gender roles). Even when additional factors (culture, cognition, 

etc.) are taken into account treating users over the age of 65 as a homogenous group 

is unlikely to lead to generally applicable findings. Variations in attitudes and behavior 

within older users amplify acknowledged cultural diversity. This is particularly true of 

the older population for whom the impact of cultural globalization has a minor effect 

than for the younger population. Older users are likely to exhibit significantly more 

diversity with respect to national and cultural differences in attitude and experience. 

This is particularly salient where we need to consider the role of older people in society 

itself, where EU countries vary significantly in terms of family relations, responsibilities 

of families towards older people (and vice versa). 

Today, individuals considered ―older adults‖ are those who are 60 years age old and 

above, but as many researchers emphasize, chronological age is just an index, useful 

as a marker for corresponding behavioral changes [Fisk at al. 2009]. Research on 

aging has led to several definitions and criteria trying to seize this important part of the 

population. Some definitions have been established in the context of European 

Projects aimed at improving elderly quality of life or e-inclusion [Van Isacker et al. 

2008]. Interviewed for the SENIOR1 project (2008), Dr. Stephen Sapp declared that the 

term ―elderly‖ is an arbitrary construct that is linked to socio-cultural features: ―what was 

old, not even that long ago, isn‘t so today‖. According to some of the people 

interviewed for SENIOR, retirement age could be a marker of old age, since nowadays, 

―elderly‖ are often meant to be people who are retired. However, other people 

interviewed reported that in many studies the distinctions proposed include also 

definition for ―frail‖ elderly or ―active‖ elderly, and for ―older‖ senior or ―younger‖ senior.  

                                                 
1
 http://seniorproject.eu/ 

http://seniorproject.eu/
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Rather to be a homogeneous and well delimited group, ―elderly‖ is clearly a group 

composed by subcategories of people, differently labeled depending on the features 

that better fit the scope of the classification.  

Developing technology for elderly not only requires choose accurately the population 

target, choosing the appropriate group definition: even individuals age related 

changes should be taken into account. Indeed, the identification of specific changes 

linked to the aging process is a way to better set the interaction modalities of the users 

with products. As part of the consequence of the normal aging process, a significant 

portion of older users will demonstrate aspects of cognitive and physical decline.  

Users suffering specific chronic age-related conditions such as dementia are not 

addressed within the scope of SRS. Our target population rather include frail elderly, 

where frail are those elderly defined as individuals chronically affected by co-morbidity, 

with unstable health condition, and for whom the effect of aging and pathology is often 

complicated by socio-economical problems (Rockwood et al., 1994; Ferrucci et al., 

2001, Jung, 2010). Frailty represent ―a dynamic evolution towards situations of 

progressive disability to total dependency‖, therefore is considered as the risk condition 

of losing personal autonomy, favored by the co-morbidity and social problems 

especially for 75 age old adults. 

To picture elderly only according to their diseases or age related changes is 

nonetheless not enough for an exhaustive identification of their difficulties and needs, 

because that would mean to disregard difficulties as functional impairments. 

Furthermore, diseases should not be considered as a steady condition in the 

individual‘s life: disease may have different stages and various levels of severity, 

impairing one or more functions.  

One of the goals of WP1 is to highlight which are the main difficulties that elderly 

people experience at the functional level and which are the users‘ needs consistent 

with SRS functions toward an independent living in place. To reach this goal, a review 

of the literature on elderly people‘s difficulties, focus groups and interviews with primary 

and secondary users were included in this part of SRS project. Some functional 

problems, however, could not be included in our study, like for example digestive, 

metabolic and endocrine systems functions, or genitourinary and reproductive 

functions. Even if many of the daily problems elderly people‘s complain for are related 

to difficulties in those functions, SRS will not deal with them: it could be rather 

considered an indirect help for elderly users to cope with those problems as well, for 

example giving their family members the possibility to monitor their well being more 

often. More directly related to what SRS could eventually do for elderly users, instead, 

is the consideration of age-related changes in mental functions or neuro-

musculoskeletal and movement related functions, reason why we will talk about them 

briefly in the following part of the paragraph. 

 

One of the tool mostly used by physician for functions evaluation used by physicians is 

the Barthel index [Mahoney et al., 1965], especially in the rehabilitation field. The 

International Classification of Functioning, Disability and Health (ICF) [WHO, Geneva, 

2001] instead, is used to assess health and degree of disability at both individual and 

population levels, and represents a formal way to characterize the level of activity in 
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elderly individuals. The ICF is a classification of health and health-related domains 

classified considering body, individual and societal perspectives by means of two lists: 

a list of body functions and structure, and a list of domains of activity and participation. 

Since an individual‘s functioning and disability always occurs in a specific context, the 

ICF also includes a list of environmental factors. ICF classification provides 

researchers with a complete and common language to describe disabilities and level of 

disability in a schematic way, although using this classification can be problematic, 

since it gives more than 5000 items to describe a person. 

 

To complete this overview on age-related changes we present a list of the most 

common pathologies or problems affecting our target population. Some of the 

pathologies can involve more than one function, but a detailed description of 

pathologies is out of our current aims. The basic information provided below is not 

intended to be exhaustive and focuses on the function that is primarily affected or 

impaired by the different pathologies included in the list. Given the purpose of our 

project, the Barthel index has been considered not a suitable tool in the identification of 

elderly people‘s daily needs, since it focuses on difficulties that elderly people have in a 

few specific activities, ignoring the functional reasons of potential difficulties. Therefore, 

the summery of age-related changes presented will broadly follow ICF classification 

instead. Final recruitment of users in this part of SRS project was based on a standard 

classification of difficulties in daily life activities and instrumental activities as presented 

in paragraph 2.2.  

 

2.1.1. Motor domain 
As people age, their movement control performance deteriorate [Motl and McAuley, 

2010]. Movement speed and accuracy decrease, and motor strategies approaching 

tasks change. Movement performance includes: 

✓  Mobility of joint functions (functions of the range and ease of movement of a 

joint);  

✓  Supportive functions of arm or leg: functions associated with control over and 

coordination of voluntary movements by placing weight either on the arms 

(elbows or hands) or on the legs (knees or feet); 

✓  Gait pattern functions: functions of movement patterns associated with walking, 

running or other whole body movements;  

✓  Sensations related to muscles and movement functions: sensations associated 

with the muscles or muscle groups of the body and their movement; 

✓  Muscle power functions: functions related to the force generated by the 

contraction of a muscle or muscle groups.  

Some of the most common age-related motor pathologies and problems are described 

below. 
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Motor Domain 

Degenerative Joint 

Disease 

Also known as osteoarthritis or degenerative arthritis, it‟s a 

type of arthritis that significantly restricts movement in joints, 

due to an inflammation, breakdown and eventual loss of the 

cartilage of the joints. It‟s the most common type among the 

over 100 different types of arthritis conditions. People 

suffering from this pathology usually experience difficulties 

in getting up after having been sitting down for a long period 

of time, and get easily very tired. The body part typically 

damaged are the hands, feet, spine, and large weight-bearing 

joints, such as the hips and knees. 

Rheumatoid Arthritis 

Chronic, systemic inflammatory disorder mainly attacking 

synovial joints, but that may affect many tissues and organs. 

Two to three times more common in women than in men. 

Generally occurs between the ages of 40 and 60. It gets 

chronic in the elderly. It can imply a systemic permeation in 

the shape of joint breakage, physical deformation of the 

bones. It can affect mouth, blood, kidneys and lungs, and it 

can lead to skin diseases (rheumatoid nodules), and dryness of 

skin and mucous membranes.  

Arthrosis 

It is a disease that affects the articular cartilage and generates 

pain, rigidity and functional inability. Often present at the 

cervical and lumbar column levels, it‟s a pathology that can 

affect shoulder and finger joints -on the joint of the thumb 

finger root- as well, hip, knee, and joint where the thumb toe 

links to the foot (presence of arthrosis in other area of the 

body is rare). Frequency of the disease increases with age 

(mainly, after the 50s), although it is not a disease inherent to 

the ageing of the joints.   

Hip Fracture 

It typical refers to four proximal femur bone fractures: 

femoral head fracture, femoral neck fracture, intertrochanteric 

fracture, subtrochanteric fracture.  

 Due to the aging process, bones are more susceptible to a 

fracture.  The number of accidents rise up to 3% in people 

older than 80. 

Surgery to repair a hip fracture is usually very effective, 

although recovery often requires time. 

Osteoporosis 

It‟s one of the most common indirect causes of disability due 

to fractures and lesions derived from falls. Osteoporosis 

causes bones to become fragile and, therefore, more likely to 

break. If not prevented, or if left untreated, osteoporosis can 

progress painlessly until a bone breaks. Although any bone 

can be affected, bones fractures due to osteoporosis typically 

occur in the hip, spine, and wrist.  
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Motor Domain 

Parkinson‟s 

Parkinson's disease (also known as Parkinson's, Parkinson 

disease or PD) is a degenerative disorder of the central 

nervous system that often impairs individual‟s motor skills 

[Jankovic, 2008]. Parkinson‟s disease typically causes tremor, 

rigidity, bradychinesia (a slowing of physical movement), 

akinesia (loss of physical movement) and postural instability. 

When affecting speech, Parkinson‟s causes hypophonia (soft 

speech), monotonic speech (speech quality tends to be soft, 

hoarse, and monotonous), festinating speech, i.e. excessively 

rapid, soft, poorly-intelligible speech.  

Related cognition, mood and behavior problems are: slowed 

cognitive speed, depression, anxiety, apathy. 

 

 

 

2.1.2. Sensation and Perception 
Along with variations in cognitive abilities (such as memory), the normal aging process 

leads to a wide range of variations in sensory abilities [Baltes and Lindenberger, 1997], 

in particular eyesight and hearing (but also taste and smell that can have an impact on 

food-based application design). Recruitment for testing new technologies should 

attempt to span this range to some degree and elicit users‘ accounts of their degree of 

sensory impairments, understanding the character of the group of participants that 

likely has an impact on the design itself and the design process. Indeed, sensory 

incapacity significantly affects the manner by which participatory activities are 

convened and conducted, and the tools and materials used. 

Sensory and perceptual impairments due to ageing can affect muscular mass, taste, 

smell, vision, audition and haptics [Witte, 1998; Fisk et al. 2009]. As a consequence, a 

variety of negative physical and social outcomes can arise, including reduced physical 

functioning, increased dependency, withdrawal from social activities, and diminished 

quality of life, [Hooyman and Kiyak, 2002; Jang et al., 2003]. 

 

2.1.2.1. Seeing 
Vision difficulties increases with age, and most of them start when individuals are over 

age 45. Very often, visual factors seem to be associated with difficulties in performing 

certain daily activities. Vision problems have been significantly associated with the 

ability to manage monthly financial matters - manipulate and use coins, pay bills -, use 

the telephone, and take the medicine correctly [Ishihara et al., 2004]. Relations 

between problems in vision and difficulties in performing the activities of bathing, 

getting dressed, using the toilet and walking up and down stairs have been also 

studied in Ishihara et al. (2002). Their study showed that the necessity of handrails and 

adequate illumination increased with age for all activities.  

Below, some of the most common vision impairments are described: 
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Seeing 

Cataract 

Also known as opacity of the lens, cataracts are a very common 

visual problem in older adults that may appear as a blurred vision 

that makes reading difficult [Segal, 1996].  

Around half of those over the age 65 have some cataract 

development [Carmichael, 1999], however nowadays easily fixed 

through surgery. 

Glaucoma 

Group of eye diseases that gradually steal sight without warning.  

Loss of sight is caused by damage to the optic nerve. It may 

evolve to a loss of central vision with acute pain in the eye or with 

systemic symptoms (conditions that make the differential 

diagnosis more complicated). 

At present there is no cure for glaucoma. However, medication or 

surgery can slow or prevent further vision loss. If it is left 

untreated, it can cause total blindness. 

Macular 

degeneration 

Often called AMD or ARMD, age-related macular degeneration 

is a lesion or decomposition of the macula, the part of the retina 

responsible for the sharp, central vision needed to read or drive. It 

is the centre of the inner lining of the eye, where the light rays are 

gathered when focused by the cornea and the crystalline lens.  

Degeneration usually produces a slow, painless loss of vision. 

Perception of shadowy areas in central vision or unusually fuzzy 

or distorted vision are typical signs of its beginning Even if it not 

brings to total blindness, it represents an important impairment in 

daily life, since it may  impair reading or working unless special 

optic devices for reduced vision are used. 

Presbyopia 

Presbyopia is a health condition where the eye exhibits a 

progressively diminished ability to focus on near objects with age. 

Presbyopia is a symptom caused by the natural course of aging. 

The first symptoms are usually first noticed between the ages of 

40-50. The ability to focus on near objects declines throughout 

life and levels off at 0.5 to 1 dioptre at age 60 (ability to focus 

down to 1-2 meters only) [Abel, 2004]. 

 

 

 

2.1.2.2. Hearing 
Auditory problems are quite common for people over age 65 and especially in older 

men [Fisk et al., 2009]. The nature of the decline change depending on the cause: 

hearing impairments might result from a deterioration of receptor hair cells or vascular 

changes in the inner ear or membranes within the inner ear.  

Following, we present a description of the most common auditory impairments in 

elderly people. 

 

http://www.allaboutvision.com/definition.php?defID=289
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Hearing 

Tinnitus 

One of the frequent pathology of auditory function in the 

elderly and it is represented by a constant perception of sound 

in the absence of corresponding external sound (buzzing, 

softly singings or little bells). It can be caused by small 

abnormalities in blood flow reaching the ear [Segal, 1996]. 

Presbicusis 

Loss of ability to discriminate between medium and high 

frequency sounds can either mask peripherical sounds or make 

difficult the detection of a concomitant tinnitus. Mainly, the 

variance in presbicusis is due to accumulated noise-induced 

hearing damage. 

Chronic sinusitis 

Chronic sinusitis is the most common chronic complaint of 

elderly people, and it is characterized by post-nasal dryness, 

cough and headaches. 

 

 

Auditory decline in the elderly is mainly due to a neurological decline. In this case, the 

use hearing aids is not an adequate solution (because these aids amplify 

uncomfortable noises). Excessive accumulation of ear wax is another very common 

cause of hearing problems in elderly individuals. Even being easily removable, this can 

be a real tiresome problem in daily life: words become hard to understand, another 

person‘s speech may sound slurred or mumbled, especially with background noise, 

certain sounds can be annoying or loud, and TV shows, concerts or parties may be 

less enjoyable because of hearing difficulties. All that may bring to social changes as 

well, since poor hearing decrease communication ability and inhibits social interactions 

[Jang et al. 2003; Fook and Morgan, 2000]. As a consequence, elderly people with 

hearing problems tend to keep from social activities, avoiding go out and reducing 

relationship with family and friends.  

 

2.1.3. Cognition 
Perceptual changes and difficulties in movement control are not the only limitations age 

brings: one of the main and most frequent complaints in older adults is about age-

related changes in cognition. Remembering names of familiar objects, recognising 

people, finding the right words to say something they would like to say: everything can 

become harder once that the ageing process has started [Díaz et al. 2006]. Age-

related changes in cognition may affect different functions: memory decline is one of 

the most frequent complaints in elderly adults, but decline in attention and language 

both are also often mentioned. Cognitive performance includes: 

✓ Memory functions. Specific mental functions of registering and storing information 

and retrieving it as needed.  

✓ Mental functions of language. Specific mental functions of recognizing and using 

signs, symbols and other components of a language.  

✓ Consciousness functions. General mental functions of the state of awareness and 

alertness, including the clarity and continuity of the wakeful state.  
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✓ Intellectual functions. General mental functions, required to understand and 

constructively integrate the various mental functions, including all cognitive 

functions and their development over the life span.  

✓ Orientation functions. General mental functions of knowing and ascertaining one's 

relation to self, to others, to time and to one's surroundings.  

✓ Energy and drive functions. General mental functions that cause the individual to 

move towards satisfying specific needs and general goals.  

✓ Sleep functions. General mental functions of periodic, reversible and selective 

physical and mental disengagement.  

 

Cognition 

Episodic memory 

Episodic memory is the memory for autobiographic events that can 

be explicitly stated and it is especially impaired in normal aging. 

According to Naveh-Benjamin, Hussai, Guez and Bar-On (2003), 

these changes would be related to the difficulty in creating and 

retrieving links between single units of information; older adults 

seem to show less of a deficit when the components of the episodes 

are already connected in memory, which facilitates their encoding 

and retrieval. 
 

Working Memory 

A decline in working memory [Hawthorn, 2000] is also very 

common is elderly people. Working memory is the memory of 

what has just been perceived or thought. According to Baddeley 

(2003) the working memory is “the temporary storage and 

manipulation of information that is assumed to be necessary for a 

wide range of complex cognitive abilities”, in other words, the 

capacity for maintaining some information and mentally operate 

with it at the same time. 

 

Language 

As far as language is concerned, a very common failure in word 

expression that elderly individuals may experience is the “tip-of-

the-tongue” phenomenon, being unable to express a word which a 

person is convinced of knowing. Elderly people experience this 

phenomenon much more than younger adults and it affects mainly 

affects the production of people‟s names (Juncos-Rabadán, Facal, 

Rodríguez, & Pereiro, 2010) Some changes on the ability to 

process grammatically complex sentences also happen with aging. 

 

Speed of 

Processing 

Along with memory decline, ageing often brings a decrease in 

information processing speed as well, including slower reactions, 

and slower reasoning and thinking capacity.  

 
 

Elderly people typical complaint is about memory of daily life, but elderly people within 

a normal cognitive aging process continue learning and recalling events and 

information, especially within their interests and motivations [Cesa Bianchi, 2005]. 

There are also some cognitive functions that are hardly affected by a normal ageing 
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process, typically automatic and over-learned responses, long-term memory, semantic 

memory (memory for the meaning of words or concepts) and verbal reasoning and 

comprehension. 

In the other side, cognitive decline because of neurodegenerative diseases is not 

considered here, given that SRS is not meant to be a robot for users with such 

important cognitive problems; the arise of a severe cognitive deterioration would shut 

off the possibility of using SRS as assistive robot at home since they cannot live 

independently because of the disease. Only older adults with mild and very mild 

memory declines, such as Mild Cognitive Impairment (MCI) or Age-Associated Memory 

Impairment (AAMI) would be able to benefit from the SRS system under certain 

circumstances. MCI manifests as memory impairment in the absence of dementia; 

Petersen et al. (1999) defined criteria it as subjective complaint of memory loss, 

objective impairment of ability, preserved general cognitive function and intact activities 

of daily living. 

 
2.1.4. Elderly people’s social and affective needs 
Ageing is a process that may bring to a period of multiple losses [Baltes and Mayer, 

1999], loneliness [Pratt and Norris, 1994] and decreased abilities. Social losses often 

come along with changes in cognitive, sensory and motor functioning as those 

described above. Indeed, transition to old age leads to a role loss that typically 

deprives people of their social identity, affecting psychological stability. Cartensen 

(1992) observed, in interviews done over 34 years, that interaction frequency with 

acquaintances and close friends declined from early adulthood on, whereas interaction 

frequency with spouses and siblings increased across the same time period and 

emotional closeness increased throughout adulthood in relationships with relatives and 

close friends. These findings suggested that individuals begin narrowing their range of 

social partners long before old age, although apart from the frequency of face to face 

contacts.  

As long as elderly live independently and do not suffer health problems, they can 

represent a great support for the family, for home tasks and for grandchildren 

education [Iglesias de Ussel, 2001] but once that health problems start, leading to 

dependency, family relations change. As a consequence, isolation is a common 

experience in elderly population. 

Nevertheless, a growing body of empirical research suggests that the emotion domain 

is largely spared from this negative processes and points to increased well-being and 

will to live in the aging process [Cartensen, Fung and Charles, 2003], including will-to-

live independently. According to Cartensen and colleges‘ Socioemotional Selectivity 

Theory, perceived limitations on time to be lived lead to motivational shifts that direct 

attention to emotionally meaningful goals.  

These goals are frequently related to meaningful persons and daily life situations: to 

regulate social contacts is a way of proactively avoiding negative emotions and, in this 

sense, age-related reduction in social contact would have an adaptative function, 

whereas to success in simple, common tasks in daily living strengths selfsteem and 

sense of internal control besides those psychical and cognitive changes formerly 

presented. As it was pointed by Cartensen, Fung and Charles (2003), ―older people do 

have smaller social networks, but the decrease in size is due to a reduction in the most 
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peripheral social partners. Consequently, the networks of older people are composed 

primarily of well-known and emotionally close social partners. Studies have shown that 

older people are not only satisfied with their social networks; they also appear to be 

actively involved in constituting them‖ (p.7). 

 

2.2 The needs of elderly people aging in place. 
Projections for 2060 indicate a worldwide population rapidly ageing. It is estimated, 

indeed, that by 2050 the number of people over sixty in Europe will have doubled to 

40% of the total population or 60% of the working age population2. This is what Dr. A. 

K. Haugeto calls ―the tsunami of elderly‖ [SENIOR project, publications 2008], since 

there will be three times more people over the age 85 than there are today. An 

important portion of the aging population is expected to need physical and cognitive 

assistance. Although, space and staff shortages at nursing homes and other care 

facilities are already an issue today. Nowadays, both families and public health 

systems work together in covering with the needs of the elderly population, but the role 

of public health systems varies from one country to another. Even in the most elderly 

concerned countries, anyway, the family still bears a significant role in eldercare 

activity. 

In search of a more effective and less costly way to care for elderly, a great deal of 

attention and research is currently dedicated to assistive systems aimed at promoting 

aging-in-place, facilitating living independently in one‘s own home as much as possible. 

One of the most important aims of assistive technology is answer to elderly people 

about their unmet needs. In health care or social services, unmet need is a term that 

commonly refers to needs not covered in older adult populations [Walters et al. 2001]. 

Unmet needs are a) a need not being addressed at all or b) a need that is receiving 

some, but not sufficient, attention. In the former case, the individual is not able to care 

for him/herself and there is no one to help fill this need; the person's need goes unmet. 

In the latter case, the person has a need which is being addressed, but insufficiently, 

this person's needs are under-met [Jackson, 1991]. Older adults needs vary from 

needs in ADLs, i. e. activities of daily living, to IADLs, i. e. instrumental activities of 

daily living, needs in more instrumental activities. 

There are six basic categories of ADLs:  a) hygiene (bathing, grooming, shaving and 

oral care); b) continence, c) dressing, d) eating (the ability to feed oneself), e) toilet (the 

ability to use a restroom), f) transferring (actions such as going from a seated to 

standing position and getting in and out of bed), [Katz et al., 1963; Karwowski, ed, 

2006].  

IADLs [Lawton & Brody, 1969] are more nuanced and complex social activities than 

ADLs and typically include but are not limited to: finding and using resources (looking 

up phone numbers, using a telephone, making and keeping doctor appointments); 

driving or arranging travel (either by public transportation or private car); preparing 

meals (opening containers, using kitchen equipment); shopping (getting to stores and 

purchasing necessities like food or clothing); doing housework (doing laundry, cleaning 

up spills and maintaining a clean living space); managing medication (taking prescribed 

                                                 
2
 [Eurostat: http://epp.eurostat.ec.europa.eu/]. 

http://epp.eurostat.ec.europa.eu/%5D
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dosages at correct times and keeping track of medications); managing finances (basic 

budgeting, paying bills and writing checks).  

Many seniors who live independently can perform the most part or even all IADLs at a 

good level of performance, often falling back upon compensatory strategies. Difficulty 

in performing some IADLs can indicate that more help is needed, although it should be 

reminded that not always the help received can entirely fulfill that need. For example, a 

4 year study [Lex, 2008] conducted by territorial service of Palazzolo Institute (Italy) 

analyzed the performance requirements for the social home services, involving a 

sample of 2496 elderly people. Results of the study highlighted which are the needs in 

ADLs and IADLs that more often arise in everyday life of older adults. Results are 

reported in fig. 1 below. 

 

Figure 1. Elderly people’s needs according to Lex (2008) 

 

In this situation, it is common for family caregivers to provide assistance in IADLs to 

support independent living. While family caregivers who care of individual suffering 

from Alzheimer‘s disease or dementia are fully devoted to a monitoring task of the 

older member, often being forced to do that 24 hours per day, family caregivers 

considered in SRS study give just a minimum support at home and still carry a normal 

life while caring of the older familiar/familiars. Some examples of the type of tasks a 

career might help with are: cooking and cleaning, help with personal care like washing 

and using the toilet, driving or help with getting around, medical tasks like giving 

injections or changing a catheter, shopping, banking and paying bills Remaining at 

home is an option if the elderly individual needs help with some IADLs and can be 

assisted by caregivers or home-care aides, including specific assistive technology. 
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Continually increasing studies confirm that older people prefer to live in their homes as 

long as they can [i.e. Rioux, 2005; Fänge and Dahlin Ivanoff, 2009]. Environment 

conditions can be a determinant factor that enables or limits independent living of 

elderly adults regardless of any physical disability in older people. Living environment 

has an impact on health and well-being not only through objective variables such as 

accessibility and access to services, but also because of the subjective evaluations, 

goals, values, cognitions and emotions of a person in relation to her or his home. 

Often, houses and flats of elderly people are full of priceless objects that turn settings 

into meaningful places, providing sense of belonging and place-identity.  

Data from the ENABLE–AGE Project3, from home interviews with a sample of 1,918 

very old people living alone in their own homes in Swedish, German, British, Hungarian 

and Latvian urban areas, showed that participants living in better accessible homes, 

who perceive their home as meaningful and useful, and who think that external 

influences are not responsible for their housing situation are more independent in daily 

activities and have a better sense of well-being [Oswald et al., 2007]. Sergeant & 

Ekerdt (2008) recruited a convenience sample of 30 elderly individuals and couples 

who moved from single-family homes (including also mobile homes, duplexes or 

retirement communities) to apartments (some in congregate senior housing, assisted 

living, or within a child‘s house) or to smaller houses. Open-ended interviews showed 

that the residential mobility decision was based on:  

1. Individual health and functioning, 

2. Beliefs and attitudes, 

3. Physical environment of the home, and 

4. Social pressures. 

Sergeant & Ekerdt observed that moving decision was made by householders but 

within a family context.  

In a survey of Medicare beneficiaries, Dudgeon et al. (2008) identified some of the 

activity difficulties at home that older beneficiaries experience the most. The difficulties 

most frequently mentioned in their sample were related to heavy housework, walking, 

and shopping. Activity difficulties for which elderly typically ask for helper were money 

management, shopping, and light housework. Walking, bathing, and toileting, instead, 

were considered activities which difficulties could most often faced through the help of 

assistive technology. Finally, between the environmental modifications, changes in 

bathrooms were the most commonly reported. 

In this context, automation of daily activities is often considered a way to meet at least 

a few of aging people needs. As reported in the OASIS market analysis of assistive 

technology for elderly4, a raising number of assistive technology products are available 

in the European market. Nevertheless the acceptance by the market of ICT solutions 

for independent living and care has been slower than might had been expected and the 

uptake of assistive technology seems to be very unevenly spread across Member 

States. What makes assistive technology acceptable to the users is a common theme 

of many current research studies and many times the comparison between machine 

                                                 
3
 http://www.enableage.arb.lu.se/ 

4
 http://www.oasis-project.eu/ 

http://www.enableage.arb.lu.se/
http://www.oasis-project.eu/
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and personal assistance is considered for an overall evaluation of the new products 

[Hoening et al., 2003]. According to Bonfiglio [Bonfiglio, 2009], elderly users reduced 

acceptance of technology could mainly due to an insufficient and not adequate answer 

to their needs by current ICT equipment and services. Furthermore lack of ―design for 

all‖ practice and benefits of use not so evident can dramatically bias elderly people‘s 

attitude toward technology. In fact, feelings of embarrassment or stigma, lack of how-to 

knowledge, poor fit between the home and the device play a part in the acceptance or 

rejection process. Quoting from Bonfiglio, ―The match between technologies on offer 

and actual user needs is far from optimal‖, this means that often the proposed solution 

does not take into account the change in vision, hearing, dexterity and cognition of the 

users while ageing. According to the OASIS market analysis previously mentioned, the 

attitude towards technology is also influenced by the age: a) 55+ elders are 

―technology adopters‖; b) 65+ are ―showing interest‖; c) people aged 75+ ―do not want 

to know anything about technology‖. Nonetheless, baby boomers perception towards 

technology is changing. Even if slowly, elders are adopting technology, and mainly 

when they see the benefit of it.  

Increasing development of numerous assistive robotic systems could offer a promising 

solution to elderly people that want to live independently at home. Assistive robots are 

meant to potentially enhance the quality of life for different kinds of users including frail 

elderly people. 

 

2.3 Overview of elderly users’ perception of robotic systems and 
open challenges in Human-Robot Interaction research. 
Human-robot interaction (HRI) is an instance of human-machine interaction and 

represents an interdisciplinary research in which engineering and social science, 

cognitive science, neuroscience, and ethics join disciplines directly related to the 

application domains the robot technology would operate in, such as health care and 

education. Given that its aim is to gather insights on relationship between humans and 

intelligent machines, its focus is both on people as on robots. 

As far as eldercare is concerned, the HRI research is mainly centered in rehabilitation 

robots and social robots.  Rehabilitation robots include physical assistive technology 

that is not primarily communicative and is not meant to be perceived as a social entity: 

examples are smart wheelchairs, artificial limbs and exoskeletons. The field of social 

robotics, instead, concerns systems that can be perceived as social entities that 

communicate with the user. Broekens et al. (2009) propose a further division of social 

robots into robots ―service type‖ and ―companion type‖. 

Assistive service robots functionalities are related to the support of independent living 

by supporting basic activities (eating, bathing, toileting and getting dressed) and 

mobility (including navigation), providing household maintenance, monitoring of those 

who need continuous attention and maintaining safety. Solutions offered include 

rehabilitation robots, mobility aids, manipulation aids, companion robots, and 

educational robots [Mahani and Severinson Eklundh, 2007]. Examples of this kind of 

robots are ‗nursebot‘ Pearl [Pollack et al. 2002], the Dutch iCat (although not especially 

developed for eldercare) and the German Care-o-bot [Graf et al., 2005]. Following this 

categorization, even the Robocare project [Bahadori et al., 2003], in which a robot is 

developed as part of an intelligent assistive environment for elderly people. The social 

functions of such service type robots exist primarily to facilitate interfacing with the 



 

19 

 

robot. A common challenge to the studies on assistive service robots like those 

mentioned above is what different social functions can bring to the acceptance of the 

device in the living environment of the elder, as well as how social functions can 

facilitate actual usage of the device.  

Characteristics specific to older people and characteristics of the environment in which 

eldercare takes place pose challenges to the design of human-robot interaction. Age-

related changes like those described in 2.1 should be considered. Elderly people show 

changes in attitude and behavior as well. They are rather pessimistic when forecasting 

their skills and performance. Elderly people underestimate their real skills and their 

possibilities to solve problems [Knopf, 1987]. Furthermore, when people get older, they 

show a careful and deliberate behavior. The consequence is that they need more time 

than younger people [Schuster, 1990; Rott, 1988]. The combination of a pessimistic 

assessment of skills and performance and a careful and deliberate behavior tends to 

result in situations where elderly people give up earlier. This behavioral pattern can be 

observed during usage of technology; despite the common prejudice that elderly 

people are not interested in technology, several studies have shown that indeed elderly 

are interested in technology [Kubitschke, Stroetmann & Stroetmann, 2002; Rogers et 

al., 1998; Rott, 1988] but they need a higher degree of intuitive use and learnability.  

As it was also described in 2.1, a decrease in social involvement can also be observed 

for elderly people; although this decrease has not to be negative, in certain 

circumstances can accelerate degenerative processes. Whether robots should replace 

real social interaction with human remains debatable, robots can certainly assist in 

establishing communication with relatives and other involved parties such as nurses 

and physicians. For example, the „uBot― service robot that emerged from the ASSIST 

project [Deegan et al., 2008] employs a family-client interface for remote video 

communication; the Nursebot project [Pollack et al., 2002] relied on similar interaction. 

For direct social communication between the service robot and the elder person, face 

identification and tracking have been used to signal awareness, increase affection, or 

evoke empathy [Roy et al., 2000; Deegan et al., 2008].  

In attempt to comply with needs of the growing elderly population, a great deal of 

research has been focused on development of companion robots, with the aim to 

reduce any social declines such as loneliness, depression, or stress (Pollack, 2005).  

Dautenhahn (2007) point out that to develop robots with social skills, it is important to 

gain an understanding of the key social issues and implications of the robots' operation 

in such settings and regarding their users. Also very important is to gain an 

understanding about how people relate to assistive service robots and how task 

assistance of a robot affects users‘ acceptance and desire towards the robot's social 

role.  

 

Testing acceptance of social service robot in elderly population 
According to recent studies reviewed by Broekens et al. (2009) and Broadbent et al. 

(2009) most elderly people actually like the robots. However some concerns can be 

raised and Broekens et al. present a series of objections: a) studies are done with 

elderly people in nursery homes; effects of social assistive robots are expected to be 

different for elderly people living independently, b) a ―Hawthorne effect‖ (a temporary 
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change of individuals behavior in response to a change in the environment) cannot be 

excluded.  

One of the factors that appear to influence acceptance of robot is the appearance of 

the robot itself. One way of measuring human perception of robot appearance for 

attribution of human characteristics, focuses on the assessment of robot personality 

based on appearance.  

Visual appearance in social robotics have been categorized by Fong et al (2002) in 

four general categories: functional (explicitly designed to communicate their ultimate 

functions and often have a technical appearance), caricatured (mainly designed to 

focus on very specific attributes like mouth or eyes), zoomorphic (intended to look like 

their animal counterparts; in some cases this might be helpful to point out the functional 

limitations of a robot), anthropomorphic design. An anthropomorphic robot indicates 

human qualities with the supposition that the more anthropomorphic a robot looks like 

the more the user will expect the robot to behave like a human being. Thoughtful 

appearance and other anthropomorphic but not highly realistic appearance are likely 

particularly suitable for assistive domains. In projects directed toward assistive 

applications, emotional and appraisal support involving empathy also plays a crucial 

role in that research [Mahani and Eklundh, 2007; Hegel et al., 2009; Tarpus and 

Mataric, 2006]. Anthropomorphism might thus be used as a guide to cope with the 

unpredictability of the situation.  

HRI researchers have been studying the role of participant personality and different 

issues in human-robot interactions and previous studies have shown that there is a 

relationship between participant personality and proxemics [Hall, 1966] in HRI 

situations. The implications of such a paradigm is that robot design should endeavor to 

create robot appearances to which personality attributions are made that correspond to 

the intended behavior of the robot as suggested by Goetz et al.[Goetz et al., 2003]. 
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3 USER REQUIREMENT ASSESSMENTS IN SRS 
 

3.1 User requirement elicitation: qualitative and quantitative 
approaches. 
 

Designers have to describe precisely the profile of their future users, which include 

information such as the typical age, their experience with technology, their daily 

activities, their tasks, their capabilities/limitations. They should also describe the 

environment in which the system will be used and the interactions between users.  

User reports are based on the involvement of real users and the collection of their 

mental representations about the system proposed. Data collection methods typically 

employed is interviews, focus groups, questionnaires. Data collected provide a view of 

the ―real-world‖ conditions in which users operate to provide context around the use of 

proposed technologies. A common approach is to include one round during the early 

phases of the project (Research phase or Definition phase) to better understand the 

users, and then include one or more additional rounds just before starting the 

development phase in order to validate the design. 

Focus groups are group discussions where a moderator leads participants through 

questions on a specific topic. It focuses on uncovering participants‘ feelings, attitudes, 

and ideas about the topic. In a focus group, about six to nine users are brought 

together to discuss new ideas and identify issues. The session is completed in about 

two hours. Each group is run by a moderator who is responsible for maintaining the 

focus of the group on the issues of interest. Often, the results of a focus group contain 

users‘ spontaneous reactions and ideas elicited through the interaction between the 

participants. Complementarily to focus groups, user interview is a one-one 

conversation with a participant who belongs to the defined user groups. 

 

To test users‘ perception of SRS, in this part of the project we employed qualitative and 

quantitative measurements. The aim was to gather data on participants‘ perception of 

elderly needs and of elderly people attitudes towards personal service robots. The 

elderly users recruited were individuals selected among pools of subjects experiencing 

initial difficulties in carrying out daily life activities as mentioned in ADL and IADL 

scales. The study was conducted in form of a series of semi-structured interviews. It is 

commonly accepted that one of the main reasons of the failure in assistive technology 

development is the lack of key-users involved in the development process and the 

small amount of efforts invested in user involvement [Fisk et al., 2009]. With the goal to 

provide SRS designers with useful guidelines for further innovation and to ensure the 

validity of the information gathered, four different groups formed the sample of 

participants as it was defined in the document of work: 1) elderly people, 2) informal 

caregivers, 3) formal caregivers, 4) health professionals who directly work with elderly 

adults. Interviews were run in three different countries: Germany, Italy and Spain. With 

the aim to refer to an international wording for the categories interviewed, from now on 

in this deliverable we will refer to informal caregivers as ―family careers‖ or ―family 

caregivers‖, while we will adopt the term ―professional caregivers‖ instead of ―formal 



 

22 

caregivers‖. Family careers or caregivers are individuals who have personal 

experience of caring for a relative or friend, and they do it unpaid. Professional 

caregivers do not belong to the family of the person they care of and they carry out a 

variety of professional skills: some have nursing and first aid qualifications; others may 

be home helps or personal assistants. 

A first round of assessment consisted of Focus Groups, run in each of the three 

countries, employing an ad hoc script and specific sketches of interaction examples, 

both available in Appendix. In a second round, 129 individuals were singularly 

interviewed and tested through a tailored interview designed on the base of the focus 

group results. The ultimate goal of those interviews was to extrapolate design 

implications for assistive abilities of SRS robot.  

 

3.2 Focus groups about elderly needs for independent living and 
technological assistance possibilities. 
 

SRS focus group studies were conducted to gain qualitative data so to identify basic 

elderly people needs living at home. A FG with elderly people was conducted in each 

of the three countries previously mentioned, by four members of the consortium: 

Ingema, FDCGO, HPIS and HdM. Complementary FG interviews to family caregivers 

and professional caregivers, as well as to health professionals, have been run in at 

least two countries out of the three, as shown in table 1. 

 

FGs 
distribution 

Elderly 
people 

Family 
Caregivers 

Professional 
caregivers 

Health 
professionals 

FDCGO/ 
HPIS 

x  x x 

HdM x X x  

INGEMA x X  x 

 

Table 1. Focus Groups distribution 

 

3.2.1 User recruitment: elderly people, family and professional caregivers, 
health professionals  

The target group specifications were the following:  

‣  Elderly people, older adults above 65 years old with difficulties in the Activities 

of Daily Living (ADL), i. e. due to mobility problems or ostheomuscular 

problems. 

‣  Family caregivers, family members who offer some kind of support to the 

elderly without being paid for it. 
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‣  Professional caregivers, persons who are paid for offering support in the ADL to 

the elderly person, mainly involved in direct care. 

‣  Health professionals, professionals involved in the health attention both directly 

(doctors, nurses, occupational therapists, physiotherapists, etc) and/or indirectly 

(health service‘s administrators, advisors). 

The number and gender distribution of the participants to the FGs in each country is 

presented in table 2: 

FGs number 
of 

participants 

Elderly 
people 

Family 
caregivers 

Professional 
caregivers 

Health 
professionals 

FDCGO/ 
HPIS 

8 (4F+4M)  6 (5F+1M) 8 (5F+3M) 

HdM 11 F 11 (10F+1M) 10 (9F+1M)  

INGEMA 3 (2F+1M) 6 (5F+1M)  5 (3F+2M) 

 

Table 2. Focus Groups number of participants 

 

In the FGs run in Italy by FDCGO (Fondazione Don Carlo Gnocchi onlus), 8 elderly 

users were recruited: they were elderly people over 75 still living at their home. All of 

them attend (weekend excluded) a Day care Centre at the geriatric Institute‖ Palazzolo‖ 

in Milan. At the centre elderly are provided with lunch and followed by nurses, social 

operator and physicians, sometime receiving assistance for personal hygiene as well. 

Only one of participants has one person who stays at home at night, while almost all of 

them have a person who helps doing the housework during the week. Concerning the 

professional caregivers attending the Focus Group, instead, 6 people were recruited by 

HPIS: 5 women and 1 man, 2 from Moldova, 2 from Peru, 1 from Ukraine, 1 from 

Ecuador. They were recruited thanks to the collaboration with Nuovo Sole Social 

Cooperative. All of them received a formal training and have many years of experience 

(from 7 to 15 years experience) in caring of older adults sometimes suffering from 

chronic diseases such as Alzheimer disease or Parkinson disease. All of them claim to 

bear the burden of the almost entire responsibility of the elderly with little help by 

relatives. The working time is 22 round the clock from Monday to Friday, half day on 

Saturday and Sunday free. Once recruited full-time they live in the house of the 

assisted person. About the health professionals Focus Group, 8 people were recruited 

(5 women, 3 men) from the people working for the geriatric institute Institute 

―Palazzolo‖ in Milan. 

In Germany, at HdM, two focus groups were conducted per user group. Eleven elderly 

people participated in the German focus groups and all were female. Eight still live at 

home, three stated that they live in an assisted living facility. Most of the participants 
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who stated that they still live at home also stated that they receive some form of help, 

either through their children who live nearby or they get help from a housecleaner, a 

care service, meals on wheels, etc. 11 family caregivers participated in the German 

focus groups (10 female, 1 male); their age ranged from 46 to 64 with an average of 

55.3 years. Participants either cared for their mother, father, mother-in-law, 

grandmother, or one participant cared for her aunt. The form of care varied from living 

constantly with the elderly to sometimes visiting them and only doing smaller favours 

for them. 10 professional caregivers participated in the German focus groups (9 

female, 1 male); some worked in old people‘s homes, others worked for a care service, 

either mobile or at a facility.  

In the FGs conducted by Ingema, 3 older adults were recruited from the general pool of 

persons attending Ingema‘s educational activities and/or memory training programs. 

Participants selected were people living independently but experiencing some kind of 

age-related difficulties, as reported by the responsible of the educational activities. 

Given the difficulty in recruiting family carers of elderly people living independently, 6 

participants were recruited from a group of relatives of elderly people with mild 

cognitive impairment attending a cognitive stimulation program held in Santiago de 

Compostela by AGADEA (Asociación Galega de Axuda os Enfermos con Demencia 

tipo Alzheimer). 5 Health professionals were recruited from Fundación Matia and 

Fundación INGEMA staff. 

 

3.2.2. General procedure. 

The overall goal of the Focus Group session was to obtain feedback from potential 

users on the usefulness and appropriateness of applications and services in future 

home environments to guide SRS design. All the FGs, previously translated, were run 

in the language of the country where the participants work or live. The topics included 

in all the FGs were the following: 

‣ Activities of Daily Living and Instrumental ADLs (difficulties in carrying out daily 

tasks). 

‣  Assistive Technology (technology currently in use; future technology interviewed 

people wish to use). 

‣  Human-robot interaction (how the people interviewed imagines robot features and 

uses). 

‣  Privacy issues related to the Remote Control function. 

To elicit feedback from the target user population together with open questions focused 

on specific aspects of elderly people life at home and difficulties, a few sketches or 

videos of possible uses interaction with SRS system were presented too. The sketches 

and videos presented were about helping an older individual in cooking, fetching items, 

walking and facing an emergency case (a fall) (sketches of specific scenarios have 

been drown and showed to the participants and are included in Appendix). The 

interaction examples proposed in the sketches have been used to explain the idea 

behind SRS project to potential target users.  
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Each Focus Group was recorded so to extract keywords to be collected and clustered 

by the researchers. Each cluster was labeled by an appropriate title, so to create major 

categories, i.e., critical issues along which develop the questionnaire for the single 

interviews following session.  

All the information collected through the FGs was clustered and prioritized in the issues 

previously stated: Activities of Daily Living and Instrumental ADLs; Assistive 

Technology; Human-robot interaction; Privacy issues related to the Remote Control 

function. SRS partners responsible for each FG collected and classified the results 

according to the structure proposed above and then sent to the leader of the tasks the 

results of the process. These preliminary reports are included in the Appendix. Once 

revised all the reports of the FGs, the final classification of the collected results was 

made. Outcome of the entire process are presented in the following part of this 

chapter. 

In the second stage of this study, these topics were transformed into tailored questions 

for individual interviews. 

 

3.2.3. ADLs, IADLs and elderly people needs: results from elderly people, 

family caregivers, professional caregivers, and health professionals FGs. 

In this paragraph, the FGs results (showed in tables 3) give us a picture of the extent of 

ADLs and IADLs impairment among the elderly and the main needs of elderly in the 

opinion of formal and informal caregivers, and health professionals. Concerning typical 

ADL and IADL difficulties for elderly people, the results collected in each FG run by 

Ingema, FDCGO/HPIS and HdM respectively are presented in the series of tables 

below.  

Every item in the first column of the table is the outcome ―category‖ standing for a task 

or a set of tasks or daily activities difficult to carry out by elderly users, as referred in 

the elderly users, caregivers and health professionals FGs. The meaning of the items 

listed in the tables mainly follows the definition of ADLs and IADLs (section 2.2). 

However, due to the exploratory nature of the FG, in some cases further activities have 

been included for the same item, to better represents the information collected in the 

focus group. According to our choice of clustering and depending on the times every 

items was mentioned during the interview, in the ADL list of activities Bathing also 

includes body care activities and personal hygiene; Get dressed includes all the 

different dimensions of getting dressed; Toilet follows the standard definition; 

Transferring means moving in and out of bed and chair as well as bending, fetching 

objects, as well as being able to get up after falling; Feeding follows the standard 

definition. In the IADL list of activities, some items have a broader meaning so to fit the 

information collected through the FG: Housekeeping includes cleaning the floor, 

cleaning the windows, washing dishes or using the dishwasher, operating electronic 

devices (household appliances), reading small characters instructions; Shopping 

includes carrying bags with groceries, being able to pay with or without credit card, 

remembering things to buy, reading small characters instructions; Walking includes 

normal walking as well as being able to use public transport services. 
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Elderly people’s difficulties 

ADLs&IADLs Germany Italy Spain 

Elderly people 
housekeeping (cleaning)    

walking (transportation)    

Shopping    

food preparation    

transferring (mobility)    

Feeding    

Toilet    

bathing/body care    

Dressing    

Family caregivers 

housekeeping (cleaning)    

walking (transportation)    

Shopping    

food preparation    

transferring (mobility)    

Feeding    

Toilet    

bathing/body care    

Dressing    

Professional caregivers 
housekeeping (cleaning)    

walking (transportation)    

Shopping    

food preparation    

transferring (mobility)    

Feeding    

Toilet    

bathing/body care    

Dressing    

Health professionals 
housekeeping (cleaning)    

walking (transportation)    

Shopping    

food preparation    

transferring (mobility)    

Feeding    

Toilet    

bathing/body care    

Dressing    

 
Table 3. Results collected in each of the three countries about elderly people’s difficulties in 

daily life activities. 

 

An interesting comment in the Spanish elderly FG refers to motivational factors that 

can influence the result of daily actions: ―Walking is not that hard if you are in the right 

mood!‖. 

Fall prevention showed to be a critical issue for elderly people daily life. “I don’t trust 

myself climbing a ladder and, for example, if I have to clean the windows I prefer to call 

someone” Getting up after a fall is a main difficulty in the German and Italian elderly 
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group, for example; however, falling didn't seem to be the most relevant worry in the 

Spanish group. In the Italian group of elderly, many participants reported to have fallen 

several times (e.g. ―The knee had given away and I fell backwards while I was in the 

street‖, ‖I was at home, I fell, I called through my personal emergency alarm system, I 

was taken to hospital by ambulance‖).  

About the cooking scenario, the female participants of this group prefer to prepare their 

meal themselves, mostly because they don‘t trust any other; men instead prefer their 

spouse or their career to cook for them. When asked about what they prepare for 

dinner, most of them answer only ‗soup‘ or other very simple meal (“some ham”).  

 

Caregivers and health professionals identified some of the most common and critical 

physical impairments caused by ageing: 

❖ Mobility problems (getting up from a chair or a bed, balance problems, kneeling, 

fetching objects, standing for long time, carrying heavy objects); 

❖ Vision problems (difficulties in reading and night vision have been reported in all 

the groups of elderly interviewed); 

❖ Hearing problems. 

Complementarily, psychological and cognitive problems also brought out during our 

FGs were: 

❖ Memory complaints and forgetfulness 

❖ Fear of falling 

❖ Loneliness and lack of social contacts 

❖ Negative feelings 

❖ Communications problems as well as refuse to recognize physical limitations  

Both professional caregivers and health professionals report on elderly people often 

having a poor perception of what they need and don‘t accept help so easily. 

Furthermore, elderly people don‘t want to feel useless, so they don‘t ask for help either. 

Health professional in the Italian group, for example, not only report on elderly people 

being reluctant in asking for help, “some of them are ashamed to seek help, for 

example for personal hygiene”, but also on the lack of judgment and critical sense very 

common in elder population. This tendency clearly comes out as continuous conflict 

with operators or family members (i.e.: operator: “It’s time to take a shower”, elder 

person:” No, I don’t need it”).  

On the other side, to take care of an old adult can be a heavy burden for a familiar as 

well as for a formal caregiver, depending on the level of disability of the old person they 

care of. Informal and formal caregivers main complaint in our FGs is the lack of sleep, 

problem mentioned several times in different groups. 

 

A list of assistive technologies often used by elderly individuals as mentioned by the 

participants to our FGs is presented in table 4. 
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Technology and assistive technology in use 

Elderly (Italy) Elderly (Spain) Elderly (Germany) 

walking frame or 

crutches. 
the washing-machine. alarm clock 

one uses a magnifying 

lens to read 
dishwasher pliers to open bottles 

 washing machine  vacuum cleaner stair lift 

dishwasher.  telephone 
lift for the bath tub and 

shower 

TV  TV collator walker 

personal computer radio 

 armchair with an engine 

which helps to get up 

more easily  

Six of them use a mobile 

phone 
mobile phone 

Induction stove/ stove 

with light barrier 

 personal computer 

Machine to make 

emergency calls by only 

pushing one button 

(which is on a bracelet or 

a necklace) 

 Cash-machine 

Pliers to pick up objects 

from the floor (for people 

who can‟t bent down) 

  

Motion detectors, so that 

the light goes on and out 

automatically in every 

room  

  Vacuum cleaning robot  
 

Table 4. Items of assistive technology for elderly people mentioned during our FGs 

 

3.2.4. Human-Robot interaction, elderly people, family caregivers, 
professional caregivers, health professionals. 
How many activities a service robot should be able to carry out to help elderly users to 

live independently at home is the core question of our study. As a second instance, we 

also tried to devise which features and functions the robot should have so to be 

accepted. All that strongly depends on how many ADLs or IADLs functions are 

impaired or are at risk to be most probably impaired due to the aging process but also 

depends on users‘ beliefs about the usefulness of a system and their perceptions 

about the system ease of use contribute substantially to their satisfaction in using a 

technology. 

The reactions, opinions and wishes of the participants after the presentation of specific 

examples of human-robot interaction scenarios have been collected and grouped in 

table 5. Items meaning in the first column on the left side of the table is the following: 

Size, worries concerning the robot size; Voice/speech, the robot should have a voice 

and being able either to speak and understand verbal instructions; Control, proposed 
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ways to control the robot; Mobility, the robot helping in case of mobility difficulties; 

Preparing meals, the robot helping during the preparation of meals; Housekeeping, the 

robot helping to keep the house clean; Cognitive/psychological help, the robot being 

more a social robot or helping to train memory and cognitive functions; Emergency, the 

robot helping in emergency cases, as falls; In favor, positive opinion and ready to 

accept the robot at home; Adverse, not willing to have the robot at home; Risk 

concerns, concerns about personal safety of users due to the interaction with the robot. 

 

Robot Features 
 Germany Italy Spain 

Elderly People 
Size    

voice/speech    

Control    

mobility (help)    

preparing meal (help)    

housekeeping (help)    

cog/psychological (help)    

emergency/security    

in favor     

Adverse    

risk concerns    

Family Caregivers 
Size    

voice/speech    

Control    

mobility (help)    

preparing meal (help)    

housekeeping (help)    

cog/psychological (help)    

emergency cases    

in favor     

Adverse    

risk concerns    

Professional caregivers 
Size    

voice/speech    

Control    

mobility (help)    

preparing meal (help)    

housekeeping (help)    

cog/psychological (help)    

emergency cases    

in favor     

Adverse    

risk concerns    

Health professionals 
Size    

voice/speech    

Control    

mobility (help)    

preparing meal (help)    
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Robot Features 
 Germany Italy Spain 

housekeeping (help)    

cog/psychological (help)    

emergency cases    

in favor     

Adverse    

risk concerns    

 
Table 5. Opinion of participants about the features of the robot 

 
Italian professional caregivers think about the robot as a useful aid for walking, but they 

are against the use of the robot in case of falls - safety concerns. Another interesting 

theme raised in this group is related to communication: due to the increasing number of 

foreigner caregivers in Italy, very often, clients have language comprehension 

problems, so they suggest the robot could help in translating. In contrast, the Italian 

health professionals group absolutely disagrees on the example of the robot as a 

possible aid for ambulation.  

Speech and auditory feedback seems to represents the main means of interaction 

(also in Sung et al, 2009). In the Spanish FG, health professionals suggested that the 

robot should have a voice and should be able to understand and answer to verbal 

commands instead of acting through tactile interaction. This is due to vision problems 

typical in elderly people. However, this group suggested that the robot should inform 

the user about the stage of its actions through vocal report. From the Italian and the 

Spanish groups a similar suggestion about the voice of the robot: it should sound 

familiar. 

The main problem about the appearance of the robot that has being brought out 

concerns the size of the robot: the robot should fit the user houses. Some doubts 

raised about housing in fact were: 

- ―Does it drive over the carpet as well? Because in my house there are many carpets.‖ 

- ―I’m worrying about the plug and wires around.‖ 

A critical objection to the interaction with the robot concerns people with cognitive 

problems: in all the groups interviewed participants highlighted that people with 

cognitive problems could not and should not use the system. In our examples the 

interaction is based on the idea of a control, rather than cooperation. 

 

3.2.5. Privacy issues and Remote Control SRS function: elderly people, 
familiars, caregivers, health professionals. 
One of the more original feature and function of SRS is the ―remote control‖ function. 

This means that it could be a monitoring robot, allowing older adults to be monitored 

while they are at home in case of emergency, for example. On one side, this could 

represent a way for elderly people to remain longer in their homes, on the other, 

however, specific privacy issues may arise and should be addressed for future 

technology developing.  

Results of our FGs about the remote control function acceptance are showed in the 

table 6. 
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Concerns about the Remote Control function 

 Germany Italy Spain 

Elderly people 

privacy concerns    

user control    

family members 

control 
   

physician control    

in favor    

doubts    

Family caregivers 

privacy concerns    

user control     

family members 

control 
   

physician control    

in favor    

doubts    

Professional caregivers 

privacy concerns    

user control     

family members 

control 
   

physician control    

in favor    

doubts    

Health professionals 

privacy concerns    

user control    

family member 

control 
   

caregiver control    

physician control    

in favor    

doubts    

 
Table 6. Participants’ opinion about the Remote Control function 

 

In the Italian group, the remote control option was looked at with suspicion and seems 

also not well understood: “If the machine must be controlled by someone else, then we 

must have at home the career too!”. Somebody thought of it as a way to increase 

safety and security for elderly people living alone: as a monitor system of the activity 

state of other home devices, especially at night (electricity, gas, closing the door 

entrance):“It would be useful to check that the door is closed when I'm in bed”. In the 

German group, elderly people would use remote control option if it would be entrusted 
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with an external service. Both in the German and in the Spanish group, elderly people 

seems not to worry about privacy issues or intrusiveness generated by a remote 

control system, while they are all worrying about not increasing the burden of family 

caregivers.  

In the German group, some familiars are afraid the remote control option would 

increase the burden of presence and availability to the elderly adults, while others look 

at that option as a way to avoiding their physical presence at the client‘s house. In the 

Spanish group, familiars seem to be aware of the potential usefulness of the remote 

monitoring function, but still, they are concerned about the increased psychological 

burden of the caring. 

In the Italian group, professional caregivers seem to be positive respect the remote 

control function, but only if the controller will be a member of the family of the client. 

Anyway, they mentioned potential privacy problems. In the German group, objections 

were raised regarding the remote operator advantages, since it would increase the 

number of hours devoted to control the client‘s daily life. 

In the Italian group, health professionals mentioned the remote control function as a 

function that could be good to strengthen the relationship between the client/user and 

the other members of his/her family. They also gave technological suggestions about 

the way to realize the remote option: via phone, television or a webcam. The remote 

control option seems to be conceived mainly as an option to augment the social life of 

the client. 

 

Elderly people do not seem to have any privacy concern about the implementation of a 

remote function, while health professionals and caregivers have more concerns about 

it. This divergence could mean that a) the elderly people interviewed really don‘t realize 

what the remote control function could be, or b) aging and worries about safety and 

risks due to aging make people change their mind on potential privacy issues - elderly 

people are more used to visit doctors and clinics than younger adults. Younger adults 

still feel safe and in control of their body, so they don‘t want to be controlled by others - 

age differences matter. 

Determining user acceptance of a system is a difficult but important part of human 

factors research and application. While there is currently no complete theory or model 

that explains and predicts acceptance, there is an emerging understanding of the key 

variables in the technology, the user and the implementation process that affect 

acceptability. To be accepted, a technology must satisfy basic usability requirements 

and be perceived as useful by its intended user community. User experience and 

training will affect acceptance levels as will the manner in which the technology is 

implemented to contribute to organizational goals and working practices.   

Elderly users acceptance of the remote control function is represented by this sentence 

reported in one of the FG: ―Once I will need a machine like this, I would not care about 

my son seeing me while I’m bathing‖. 

 

3.2.6. Focus Groups concluding remarks. 
The purpose of the focus group session was to explore and generate feedback from 

people about ideas represented in the scenarios. Different aspects of home life were 

addressed and the studies were conducted in different countries and with different 
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category of users. Focus Group interviews have been run in Germany, Italy and Spain, 

addressing four different groups of potential SRS users: elderly people, family 

caregivers, professional caregivers and health professionals. Apart from the 

differences raised, many common topics could be identified from the results and this is 

one of the main strength of our study. 

The data collected during this stage of the project have provided the partners of the 

consortium with 1) an initial survey of the needs and the challenges for elderly people 

living at home, 2) an initial insight into the perception of participants regarding a 

remotely controlled service robotic systems (SRS) to be used in a domestic 

environment. FGs findings and the analysis of the general attitudes towards the system 

presented indicates that: 

✦ Concerning ADLs and IADLs (table 4), the activities that are the most difficult to 

carry out for elderly people are:   

‣  Housekeeping, 

‣  Transferring and mobility, 

‣  Specific activities related to shopping, (to carry heavy bags, to remember 

items to buy). 

✦ Concerning human-robot interaction (table 7), the robot could be of help in 

‣  Housekeeping activities, 

‣  Emergency cases, 

‣  Mobility problems. 

✦The robot should have  

‣  a voice,  

‣  being able to understand simple verbal commands,  

‣  It should not be too big. 

✦ Concerning acceptance of the remote control function (table 9),  

‣ Elderly people seem to put needs fulfilment before any privacy concerns, 

‣ Caregivers and health professionals seem to worry more about potential 

privacy problems than elderly users. 

With the aim of deepening the inquiry into people‘s representations of the SRS 

domestic robot, the main clues elicited through the FGs interviews have been 

represented and addressed in a second session interview with closed quantifiable 

questions. Data from FGs also has been present in the elaboration of user 

requirements and design recommendations included in D2.1. 
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3.3. Individual interviews about technological experience, 
psychological and social characteristics, difficulties in daily life 
activities, possible scenarios for SRS assistance and privacy issues. 
 

In this second stage of the user requirements assessment, our research approach was 

to combine the gathering of quantitative and qualitative data. Considering the themes 

elicited through the Focus Groups, an ad hoc questionnaire was developed for data 

collection. The questionnaire consisted of three main sections measuring a) the most 

difficult activities to carry out at home for elderly people, b) participant feelings and 

perception of the robot usability and remote control options and c) perceived 

advantages/disadvantages and privacy issues related to the use of a remote control 

function as a distal control mode of the robot. To assess users‘ experience with 

technology, the Survey of Technology Use [Scherer and Craddock, 2002] was 

employed in the initial section of the questionnaire. A tailored version of the 

questionnaire was developed for each group interviewed. Further details are presented 

in paragraph 3.3.2 and 3.3.3. 

 

3.3.1 Users recruitment: elderly people, family and professional 
caregivers, and health professionals  
Elderly people to participate in the individual interviews session were recruited in 

Germany, Italy and Spain. As for the Focus Group session, family caregivers were 

recruited in Germany and Spain, professional caregivers were recruited in Germany 

and Italy, and health professionals were recruited in Italy and Spain. 

 

Elderly people 

In Germany, elderly people recruited by HdM were 28 older adults living in their home 

or in flats equipped with assistive technologies (partial care). Elderly people living in 

partial care systems live independently in building reserved to elderly people. Those 

apartments are typically made in such a way that it's easier to get into the bath-tub, 

doors are larger for potential wheel chairs, etc. According to their needs, moreover, 

elderly people living in partial care systems may ask for assistance delivered in such a 

facility. The degree of assistance needed varied; no elderly who need strong 

assistance (e.g. body care) were recruited. 

In Italy, 19 older adults were recruited by FDCGO to be individually interviewed: 8 of 

them were the participants of the preliminary Focus Group, while the remaining 11 

people were older adults over 65 age old, recruited between friends and family of the 

researchers and 2 students of Umanitaria Association (University for elderly people). 

In Spain, Ingema recruited 17 elderly people 65 years old and above still able to live 

independently in their homes, likely experiencing initial age related changes. They 

were recruited from the general pool of persons attending Ingema‘s educational 

activities and/or memory training programs (3 of them participated to the Focus Group 

session) or contacted through the Asociaciones de Jubilados of San Sebastian.  

 

Family caregivers 

Family caregivers recruited by HdM in Germany were 10 and they were all family 

members caring for their mother or father. In Spain, Ingema recruited 9 family 
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caregivers from a group of relatives of elderly people with mild cognitive impairment 

attending a cognitive stimulation program held in Santiago de Compostela by AGADEA 

(Asociación Galega de Axuda os Enfermos con Demencia tipo Alzheimer). 

 

Professional caregivers 

Professional caregivers recruited in Italy by HPIS were in number of 12. All of them 

were foreigners legally immigrated and living in Italy, working for the Nuovo Sole Social 

Cooperative with a regular contract. In Germany, professional caregivers interviewed 

by HdM were 10 caregivers working in a facility partial or full care, i.e. assisted living or 

nursing home) or who work for a mobile service (i.e., they visit elderly persons at home 

every day and do a few things for them, maybe 30 min or 1 hour, then they leave and 

go to the next elder person). 

 

Health professionals 

In Italy, Don Gnocchi recruited 13 health professionals: 10 of them work for the 

geriatric institute ―Palazzolo‖ of Milan, while other 3 people work for DAT service of 

Don Gnocchi foundation (Service for consultant and rehabilitation about disability).  

Ingema recruited in Spain 11 health professionals, most of them working for Fundación 

Matia and Fundación INGEMA, while others work in specific units of San Sebastian 

general Hospital. 

 

Demographic Data of the samples 

Demographic data were collected just before the interview‘s start and after the 

informed consent was signed and are presented in the table below: 

 

Demographic data of Participants 

Category Total Germany Italy Spain 

Elderly  number 64 28 19 17 

Age 
77,45 (min 

65, max 92) 

76,96 (min 

65, max 92) 

77,05 (min 

66, max 87) 

78,70 (min 

66, max 88) 

gender 47F, 17M 23F, 5M 11F, 8M 13F, 4M 

education 

1 None 

38 Low 

17 Medium 

8 High 

1 None 

18 Low 

6 Medium 

3 High 

9 Low 

6 Medium 

4 High 

11 Low 

5 Medium 

1 High 

Family 

Caregivers 
number 19 10 

 

9 

Age 
54,53 (min 

28, max 69) 

53,9 (min 28, 

max 66) 

55,22 (min 

44, max 69) 

gender 17F, 2M 8F, 2M 9F 
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Demographic data of Participants 

Category Total Germany Italy Spain 

education 

1 Low 

9 Medium 

9 High 

3 Medium 

7 High 

1 Low 

6 Medium 

2 High 

Professional 

Caregivers 
number 22 10 12 

 

age 
46,68 (min 

29, max 62) 

48,1 (min 32, 

max 62) 

45,5 (min 29, 

max 60) 

gender 21F, 1M 9F, 1M 12F 

education 

3 Low 

12 Medium 

7 High 

1 Low 

4 Medium 

5 High 

 

2 Low 

8 Medium 

2 High 

Health 

Professionals 
number 24 

 

13 11 

age 
44,83 (min 

27, max 57) 

44,78 (min 

27, max 57) 

44.9 (min 30, 

max 55) 

gender 17F, 7M 9F, 4M 8F, 3M 

education 
3 Medium 

21 High 

1 Medium 

12 High 

2 Medium 

9 High 

 
Table 7. Demographic data of individually interviewed participants 

 

3.3.2 Development of an ad-hoc questionnaire about difficulties in daily 
life activities, possible scenarios for SRS assistance and privacy issues: 
major topics, sub-scales and general procedure 
The questionnaire developed for data collection was an ad hoc questionnaire 

consisting of 3 main sections plus an initial part referring to psychological variables 

assessed through the SoTU. The sections of the questionnaire developed for the 

elderly people participants are described below. 

 

• Section (A): in this section 23 Likert-type items (1-5) were presented, referring to 

perceived level of difficulty in different activities of daily life (range from ―no difficulty 

at all‖ to ―I have considerable difficulties‖). Several open questions were asked along 

this section, the final and relevant one being about the most upsetting difficulty in 

daily life. For this section 4 clusters of items were presented: ―mobility‖ (items 

included were: walking, getting up, lifting and carrying heavy objects, climbing bath-

tub or shower, fetching things, reaching objects, risk of falling, shopping); 

―housework‖ (items included were: cleaning windows, cleaning the floor, cooking and 

preparing food, opening bottles or tin cans, washing crockery, clearing the table, 

tidying up the room, washing clothes); ―body care‖ (items included were: get dressed, 

bathing and body washing); ―other‖ (items included were: operating electronic 

devices, taking medications, reading small font letters, forgetfulness, loneliness and 

lack of social contact). 
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• Section (B): in this section 28 items were presented. The first 23 items were a Likert-

type (1-5) group of items assessing both perception of robot usefulness, when 

hypothetically helping in the same daily activities mentioned in section (A), and 

perception of usefulness of a remote control option for those items. Items from 24 to 

28, instead, were testing the level of acceptance of the remote control function 

assessing the agreement/disagreement about the following sentences: 

B24: ―I would prefer a remote control instead of a full autonomous machine‖ 

B25b. ―I would accept remote control if the operator was close to me (e.g., from 

my family).‖ 

B26. ―I would accept remote control if the operator was a professional service.‖ 

B27. ―I would like the robot to ask me about who is the operator currently taking 

the remote control of the machine.‖ 

B28. ―I would like the robot to inform me about the course of its actions, 

completion of tasks and current state.‖ 

 

• Section (C) consist in 1) an emotional scale of twenty adjectives through which 

respondents evaluated the possible presence of the robot in their home, and 2) the 

perceived advantages/disadvantages as well as privacy issues related to the use of a 

remote control function. The respondents had to express their level of 

agreement/disagreement on a scale ranging from ―I totally agree‖ to ―I completely 

disagree‖. Two open questions at the end of this section were aimed at gathering 

opinion of participants about appearance of the robot -how the robot should look like- 

and what could make the robot easy to use. 

 

The questionnaire developed to interview family caregivers and professional caregivers 

only slightly differs from that used with older participants. The first difference appears in 

section (B), were the sentence B25 has been splitted in two sentences, and the 

sentence B 25a is ―I would accept the remote control option if I was the one in control‖. 

The emotional scale of twenty adjectives was also applied to family caregivers, but it 

was not applied for professionals. Last difference appears in section (C), were the 

sentence C7 have been splitted for family caregivers in three:  C7, ―Having such a 

machine like the one described I would feel more relaxed‖; C7a, ―Having such a 

machine like the one described I would feel less worried and/or concerned about the 

well being of the person I take care of‖; C7b, ―Having such a machine I would feel more 

independent‖. Finally, question C1H was included for health professionals assessing 

perceived possibilities of the tele-rehabilitation using the system. 

 

3.3.3 Questionnaire about technological experience and related 
psychological and social characteristics: The Survey of Technology Use 
The Matching Person & Technology (MPT) assessment process [Institute For Matching 

Person & Technology: Matching Person & Technology: Model and assessment 

process, 2003, revised version 2007] was selected as a suitable measurement 

instrument to obtain quantitative data. 
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The MPT process consists of a series of measures developed to address and organize 

the many influences which affect the use of assistive, educational, workplace, and 

health care technologies-including personal and social factors [Scherer, 2007]. It offers 

a set of person-centered measures, all of which examine the self-reported perspectives 

of adult consumers regarding strengths/capabilities, needs/goals, preferences and 

psychosocial characteristics, and expected technology benefits. Use of MPT process 

identifies supports that match not only the individual‘s strengths, needs, and 

preferences, but also personal mood and lifestyle. 

In particular, when a technology is determined to be an option to evaluate, as in this 

project, the most suitable form of MPT process to be considered is the Survey of 

Technology Use one [Scherer & Craddock 2002]. The SoTU consists of a 29-items 

checklist which inquires into current experiences and feelings toward technologies. The 

questions ask individuals to list all the different technologies they use and feel 

comfortable using, the idea being that the introduction of a new technology should build 

upon and capitalize on existing comfort and skill. Individuals are also asked to provide 

information about themselves in areas that research has found to affect a favorable 

predisposition toward technology use: general mood, preferences and social 

participation. The SoTU examines the following influences that impact most on the 

consumers‘ use or non-use of technology devices in general: 

• the technologies frequently used by the consumer 

• the consumer‘s experiences with current technologies 

• the consumer‘s perspectives on new technologies 

• typical activities of the consumer 

• personal/social characteristic of the consumer 

All items are presented in a three-point semantic differential format to elicit the 

consumer‘s feelings towards these influences (positive, neutral, negative). There are 

two version of SOTU form: 

 SOTU- C, is the consumer version form, where the question are administered 

directly to the user, and the user answers about the own experience, 

perspectives and personal social characteristics. This version was administered 

in our study to the sample of elderly people. 

 SOTU- P, the professional version form, is very similar to SOTU- C, but it has to 

be administered to people who know very well the user, and answer to question 

about experience, perspectives and personal social characteristics having in 

mind the assisted user characteristics. This version was administered in our 

study to the sample of family caregivers and, with light modifications (referring to 

elderly people in general, not to a concrete user), to professional caregivers and 

health professionals. 

 

3.3.4. Elderly people: results 
 

Elderly people difficulties in everyday activities 
Data about elderly people‘s interviews for section (A) are represented in Figure 2. 

Results of section (A) have been normalized in order to align them with B and C: 1 is 

the maximum difficulty and 5 is the minimum value of the scale.  
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Figure 2 Elderly People’s answers to Section (A) [1 is the maximum difficulty] 

 

Overall rresults for all the 64 elderly individuals interviewed showed that the items that 

received the highest score were: carrying heavy objects, (mean 2.48, s. d. 1.469), 

cleaning windows, (mean 2.75, s. d. 1.574), reaching objects, (mean 2.78, s. d. 1.578), 

reading, (mean 2.89, s. d. 1.578). Following the clustering of items included in section 

(A) of the questionnaire, elderly individuals interviewed rated as the most difficult daily 

activities to carry out some of the activities included in the mobility cluster - carrying 

heavy objects and reaching objects-, one item from the cluster of housework - cleaning 

windows- and one item from the cluster we named ―others‖ - reading. While 

forgetfulness - item belonging to the cluster  ―other‖- and risk of falling - item from the 

mobility cluster again - are very close to each other in the evaluation, items like getting 

dressed and taking medication resulted between the  group of items with the lowest 

score. 

Differences between countries are summarized in table 8 and are related to the 

following items: walking, getting up, climbing bath tub, from the cluster of mobility; 

cleaning floor, opening bottles,  from the cluster of housework; reading small font letter, 

from the cluster ―other‖. Walking seems to be a more important difficulty in the Spanish 

sample, as well as getting up and climbing the bath tub. Cleaning floor, opening bottles 

or tin cans as well as reading, while received a similar score in the Italian and Spanish 

sample, were items rated as less difficult in the German sample.  
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Elderly People’s difficulties: significant differences between countries 

Items (A) 
Germany Italy Spain Significant 

differences 
Mean St Dev Mean St Dev Mean St Dev 

Walking 3.07 1.489 2.53 1.577 1.71 1.105 
X² 8.736, df 
2, p < .05 

Getting up  2.57 1.451 2.21 1.357 1.59 1.121 
X² 6.093, df 
2, p < .05 

Climbing 

bathtub 
3.25 1.555 2.47 1.712 1.76 1.147 

X² 9,315, df 
2, p < .05 

Cleaning 

floor  
3.25 1.506 2.26 1.522 2.41 1.46 

X² 6.006, df 
2, p < .05 

Opening 

bottles 
3.46 1.621 2 1.491 2.47 1.546 

X² 10, 572, df 
2, p < .01 

Reading  3.71 1.243 2.47 1.467 2.82 1.015 
X² 10,461, df 

2, p < .01 

 
Table 8. Elderly People’s answers to section (A): differences between countries [1 is the 

maximum difficulty] 
 

Comparing quantitative results from section (A) to qualitative answers to the open 

question at the end of section (A), there are evident congruencies with what elderly 

people interviewed commented regarding the most upsetting difficulty in daily life 

(Figure 3). 

 

Figure 3. Main difficulties at home in the opinion of elderly people (open question) 

 

Carrying heavy objects, mainly shopping bags, or walking freely and general mobility 

related difficulties, like standing or getting up, are the items most frequently mentioned 

in this open question, resulting in a 41% of the total difficulties mentioned. The risk of 
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falling is also mentioned as something causing difficulty in daily life, however, in the 

sample interviewed that item has been mentioned the same number of times of the 

item referring to placing washed clothes in locker. Under the cluster ―other‖ - 30% of 

the total sample-, the most upsetting activities mentioned were: memory problems or 

forgetfulness and vision problems (difficulties in reading, for example), in agreement 

with the quantitative results, were ―reading‖ received a high score. Cleaning windows 

and cleaning in general, very high in the quantitative results, are mentioned as 

upsetting but not upsetting as memory loss or mobility problems and bathing. 

 

Elderly people opinion on usefulness of the robot, its appearance and 
usability 
Elderly people opinion about usefulness of the robot in daily life activities is 

represented in Figure 4. 

 

 
Figure 4. Elderly People’s opinion on usefulness of the robot [1 is the highest degree of 

perceived usefulness] 
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In the opinion of the elderly people interviewed the robot could help mostly in the 

following situation or activities: risk of falling (mean 1.7, s. d. 1.204), reaching objects 

(mean 1.91, s. d. 1.377), reading small font letters (mean 1.98, s. d. 1.464), cleaning 

floor and windows (mean 2, s. d. 1.414), forgetfulness (mean 2.06, s. d. 1.531), 

opening bottles (mean 2.08, s. d. 1.429). Other items with close and high scores 

belong to the ―mobility‖, ―other‖ and ―housework‖ clusters. Items from the ―body care‖ 

cluster are scored low in the list; playing cognitive games and talking with the robot 

received even lower score, indicating concerns about direct interaction with the robot 

for high cognitive level activities.  

Differences between countries about usefulness of the robot are summarized in the 

table below (14). For those activities, the Spanish sample gave a rating in general 

much higher than the sample in the other countries. Remarkably, the item ―loneliness 

(b)‖ have been rated the lowest score in the Italian sample, probably showing a minor 

acceptance of the robot when it comes to a social or emotional need. 

 

Usefulness of the robot 

Items (B) 
Germany Italy Spain Significant 

differences Mean St Dev Mean St Dev Mean St Dev 

Getting up 2.96 1.503 1.95 1.545 1.82 1.334 
X² 10.467, df 

2, p < .01 

Tidying up 
the room 

3.07 1.762 3.53 1.389 1.88 1.219 
X² 10.086, df 

2, p < .01 

Washing 
clothes 

2.5 1.575 3.11 1.823 1.65 1.115 
X² 6.595, df 
2, p < .05 

Get dressed 3.04 1.688 3.84 1.385 1.82 1.185 
X² 14,099, df 

2, p < .01 

Bathing 3.46 1.503 3.58 1.539 2.29 1.724 
X² 7.251, df 
2, p < .05 

Taking 
medications 

2.75 1.647 2.05 1.715 1.65 0.996 
X² 6.018, df 
2, p < .05 

Loneliness 
(b) 

2.79 1.771 3.16 1.893 2.06 1.029 
X² 12.909, df 

2, p < .01 

 
Table 9. Elderly People opinion about usefulness of the robot, significant differences between 

countries [1 is the highest degree of perceived usefulness] 

 

 

Elderly People’s perception of usefulness of the Remote Control function 
 

Elderly people‘s opinion about usefulness of remote control function gave us the 

results represented in Figure 5. As shown in the figure, like happened for the rating of 

the usefulness of the robot, the first item of the list is again ―risk of falling‖, (mean 1.77, 

s. d.. 1.137), demonstrating the need to be adequately helped in a hypothetical 

situation of emergence. Immediately after in the overall scoring, there are items from 

the mobility cluster, like reaching objects, fetching things, shopping, carrying heavy 

objects, one item from the ―housework‖ cluster, ―cleaning windows‖, and two items from 

the ―other‖ cluster, ―taking medicine‖ and ―electronic devices‖. At the bottom of the list, 
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two items from the cluster ―body care‖, getting dressed and bathing. It seems clear that 

the remote control option is considered extremely useful in case of falls. Elderly people 

are often concerned about being alone and with no help in such a case. A remote 

function could help family members or caregivers to check from time to time the 

situation at their home and likely discover an emergency case. As far as other items 

are concerned, we can see from the data that remaining items in the mobility cluster, 

items belonging to the housework and ―other‖ clusters are more or less in the same 

range of scoring.  

 

Figure 5. Elderly People’s opinion on the usefulness of the remote control [1 is the highest 
degree of perceived usefulness] 

 

 
More specific questions about the perceived usefulness of the remote control showed 

that, in line with results collected from the focus groups, the elderly people preference 

of the remote control function that could be implemented in SRS ( results represented 

in table 10, item B24) is low, although score of concrete functions in the previous items 

is medium to high. A possible explanation for that is a not clear understanding what the 

remote control option means. As a remote operator, however, elderly persons 

interviewed prefer a person close to them, a family member or a person they trust, 

(data related to B25) instead of a professional caregiver (B26).  
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Items B24-B28 
Elderly People 

Agreement in% 

1 2 3 4 5 

B24-Preference-remote control 

 12.5 15.6 21.9 34.4 15.6 

B25b-Somebody close to me as a remote operator 

 32.8 31.3 14.1 10.9 10.9 

B26-Professional as a remote operator 

 18.8 15.6 25.0 26.6 14.1 

B27-Authorization request 

 51.6 28.1 10.9 6.3 3.1 

B28-Feedback about robot activity 

 42.2 29.7 10.9 6.3 10.9 

 
Table 10. Elderly People answers to items B24 to B28 [1 is the maximum agreement, 5 is the 

maximum disagreement] 
 

 
Concerning how the remote modality of the system should work, results from elderly 

participants clearly points that: 

- The system should ask authorization of the user first every time someone not 

being the actual user wishes to take the control of the system over. 

- The robotic system should provide feedback and keep elder user informed 

about its state of activity. 

As far as usefulness of remote control is concerned, numerous differences between 

countries are evident. Data are summarized in table 17. The data collected for this 

section of the questionnaire showed a more positive trend in the Spanish sample about 

the usefulness of the remote control option. Score attributed to items in the ―mobility‖ 

cluster was significantly higher respect to the score other samples of elderly people 

assigned. Interestingly, items from the ―body care‖ cluster were positively evaluated as 

well, showing minor concerns of Spanish elder sample about being visible to third party 

during such a private activities like bathing or get dressed. 

 

Elderly People perception of Remote Control Usefulness 

Items (B)  
Remote Control 

Usefulness) 

Germany Italy Spain Significant 
Differences Mean St Dev Mean St Dev Mean St Dev 

Getting up 3.57 1.399 2.95 1.84 2.12 1.054 
X² 9.178, df 2, 

p < .05 

Carrying heavy 
objects 

3.18 1.492 2.89 1.792 1.71 0.772 
X² 9.479, df 2, 

p < .01 

Climbing bath tub 3.68 1.517 3.26 1.821 1.94 1.144 
X²12.076, df 

2, p < .01 
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Fetching things 3.11 1.449 2.05 1.471 2.18 0.951 
X² 7.786, df 2, 

p < .05 

Reaching objects 3.04 1.478 2.11 1.41 1.47 0.624 
X² 13.086, df 

2, p < .01 

Washing crockery 3.75 1.506 3.11 1.663 2.29 1.16 
X² 9.337, df 2, 

p < .01 

Tidying up the 
room 

3.79 1.475 3.63 1.342 2.18 1.237 
X² 12.948, df 

2, p < .01 

Get dressed 3.75 1.323 3.89 1.329 2.18 1.237 
X² 14.860, df 

2, p < .01 

Bathing 3.93 1.215 4 1.202 2.76 1.522 
X² 8.337, df 2, 

p < .05 

Taking medications 3.39 1.499 2.89 1.823 1.88 0.928 
X² 9.465, df 2, 

p < .01 

 
Table 11. Elderly People perception of Remote Control usefulness, significant differences 

between countries [1 is the highest degree of perceived usefulness]. 

 

Elderly People’s acceptance of the robot and preferences  
Asked about how they would feel with a robot at home (C1), tendencies showed in 

Table 12 indicate that elderly participants surmise to be calm, pleased (especially in 

the Italian sample), interested in the robot and hopeful.  

 
 
 

Items C1 
Elderly People 

Agreement in% 

Germany Italy Spain 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C1.1-Calm [1- maximum agreement] vs. Anxious [5 – maximum agreement] 

 21.4 10.7 32.1 17.9 17.9 36.8 5.3 5.3 10.5 42.1 41.2 29.4 17.6 11.8  

C1.2-Upset [1- maximum agreement] vs. Pleased [5 – maximum agreement] 

 10.7 3.6 46.4 25.0 14.3 26.3  10.5 10.5 52.6  5.9 41.2 17.6 35.3 

C1.3-Proud [1- maximum agreement] vs. Ashamed [5 – maximum agreement] 

 10.7 14.3 57.1 10.7 7.1 36.8  42.1 5.3 15.8 29.4 17.6 47.1  5.9 

C1.4-Interested [1- maximum agreement] vs. Indifferent [5 – maximum agreement] 

 32.1 21.4 32.1  14.3 57.9 21.1   21.1 41.2 17.6 35.3  5.9 

C1.5-Scared [1- maximum agreement] vs. Fearless [5 – maximum agreement] 

 14.3 21.4 42.9 7.1 14.3 21.1 5.3 10.5 5.3 57.9  29.4 23.5 11.8 35.3 

C1.6-Frustrated [1- maximum agreement] vs. Successful [5 – maximum agreement] 

 10.7 3.6 67.9 7.1 10.7 21.1  36.8 10.5 31.6 5.9 64.7 11.8 17.6  
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Items C1 
Elderly People 

Agreement in% 

Germany Italy Spain 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C1.7-Happy [1- maximum agreement] vs. Unhappy [5 – maximum agreement] 

 7.1 10.7 64.3 7.1 10.7 36.8 15.8 26.3  21.1 17.6 23.5 52.9  5.9 

C1.8-Hostile [1- maximum agreement] vs. Friendly [5 – maximum agreement] 

 3.6  75.0 10.7 10.7 15.8  31.6 15.8 36.8 5.9 5.9 41.2 23.5 23.5 

C1.9-Attentive [1- maximum agreement] vs. Inattentive [5 – maximum agreement] 

 32.1 25.0 32.1 3.6 7.1 21.1 10.5 36.8 5.3 26.3 23.5 47.1 29.4   

C1.10-Hopeful [1- maximum agreement] vs. Hopeless [5 – maximum agreement] 

 35.7 21.4 32.1 3.6 7.1 42.1 15.8 21.1 5.3 15.8 29.4 41.2 23.5  5.9 

 
Table 12. Elderly people results for the emotional scale section (C). [1 is the maximum 

agreement, 5 is the maximum disagreement] 

 
 

 
Items 

Section C 
Elderly 
People 

Agreement in% 

Germany Italy Spain 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C2-Privacy intrusions 

 21.4 32.1 25.0 14.3 7.1 31.6 21.1 10.5 26.3 10.5 5.9 23.5 23.5 47.1  

C3-Safety risks 

 17.9 25.0 32.1 21.4 3.6 21.1 47.4 15.8 15.8  5.9 41.2 29.4 17.6 5.9 

C4-Trustfulness  

 7.1 17.9 57.1 10.7 7.1 10.5 36.8 26.3 15.8 10.5 5.9 52.9 41.2   

C5-Promoting independency 

 14.3 17.9 39.3 17.9 10.7 31.6 31.6 5.3 5.3 26.3 23.5 47.1 29.4   

C6-Overcontrol  

 7.1 28.6 32.1 21.4 10.7 21.1 26.3 10.5 31.6 10.5  17.6 41.2 29.4 11.8 

C7-Family relax  

 10.7 53.6 25.0 7.1 3.6 36.8 31.6 5.3 10.5 15.8 23.5 64.7 5.9 5.9  
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Items 

Section C 
Elderly 
People 

Agreement in% 

Germany Italy Spain 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

C8-Social life enjoyment 

 7.1 21.4 46.4 14.3 10.7 15.8 31.6 15.8 10.5 26.3 35.3 41.2 23.5   

C9-Housing difficulties 

 14.3 7.1 35.7 21.4 21.4 21.1 26.3 26.3 15.8 10.5 5.9 41.2 47.1 5.9  
 

Table 13. Interviews results, items section C, Elderly People, for each of the three countries [1 
is the maximum agreement, 5 is the maximum disagreement] 

 

 

 
Items  

section C 
Elderly People 

Agreement in% 

Total 

1 2 3 4 5 

C2-Privacy intrusions 20.3 26.6 20.3 26.6 6.3 

C3-Safety risks 15.6 35.9 26.6 18.8 3.1 

C4-Trustfulness  7.8 32.8 43.8 9.4 6.3 

C5-Independency 21.9 29.7 26.6 9.4 12.5 

C6-Overcontrol  9.4 25.0 28.1 16.6 10.9 

C7-Family relax  21.9 50.0 14.1 7.8 6.3 

C8- Social life 17.2 29.7 31.3 9.4 12.5 

C9-Housing problems 14.1 21.9 35.9 15.6 12.5 

 

Table 14. Interviews results, items section C, Elderly People [1 is the maximum agreement, 5 is 
the maximum disagreement] 

 

 
Overall results about questions in section (C), represented in table 12, 13 and 14, show 

that: 

✴ Elderly participants agree and strongly agree with the potential positive effect 

of the system on their family members‘ life, who will be more relaxed and less 
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concerned about their well-being. As already seen in results collected in the FGs, 

these results highlight the upsetting about family worries in the elderly persons 

living alone.  

✴ Data highlight strong differences about potential privacy issues in relation to 

the use of a remote operator, since that would allow other people to interact in 

the home-environment of the elder person. German elderly participants generally 

agree that a system like the proposed one could cause privacy intrusions, but 

Spanish participants tend to respond in disagree with this. Responses of Italian 

participants are more distributed. At the base of these differences there are likely 

cultural bias regarding the perception of technology and about the need of care 

from others. Apart from that, and taking into consideration the essential role of 

privacy issues in a project based on remote operation, maximum consideration 

should be placed in this topic, ensuring minimal risk of privacy intrusions (i.e. 

previous approval of remote operators by the elderly user, confirmation before an 

approved remote operator that the control of the system in a precise moment, 

and so on). 

✴ Data about the remaining topics tend to be widely distributed between 

response options (i.e. perceived control) or are mainly evaluated with the neutral 

option (i.e. impact in social life). 

To gather a deeper view on privacy concerns, perception on safety and trustfulness of 

the participants in relation to the remote control function of the robot, qualitative data 

have been collected for the questions C2, C3, C4 and C9, showing the following 

results: 

 In Spain: of the total sample of participants (17), 7 participants left a comment 

about C2 and C3 only. All had concerns about a possible malfunctioning or break 

of the machine, that they consider something that could happen like in every 

other home appliance. 5 Participants left a comment about C2, referring that they 

are afraid of intrusion in their private life, the more intimate part of which they 

spend at home. People looking into their domestic life should be only those 

authorized to do so. In this sample, elderly concerned about privacy issues are 

mainly afraid of possible unintentional and not authorized disclosure of 

information related to their life. Answering to C9, elderly people main concern is 

the space that would not be enough in their opinion for a robot like the one 

described in our study. 

 In Germany: about C2, elderly people were mainly afraid that someone could 

watch them without their knowledge. For example, participants stated ―don’t want 

a camera pointed at me‖; ―listening to private talks‖, ―changing remote operators‖.  

Concerning safety issues assed in C3, concerns of all participants were rather 

diffuse and inexplicit, ranging from ―fear of the machine‖ to ―short-circuit, 

overworked‖ or ―harming health due to wrong reaction‖. Only a few participants 

stated concrete scenarios of concern: ―that a window pane breaks while 

cleaning‖, ―robot’s arm malfunctions while stopping – I fall; objects fall on me from 

above‖, ―robot falsely recognizes a command‖, ―medicine, who controls the 

machine?‖, ―grip too strong, wrong medicine, devastate apartment, hurt person‖. 
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One participant mentioned three scenarios of particular concern: helping to climb 

tub or shower, food preparation, and administering medicine. Explicit concerns 

were mentioned by some participants on medicine administration, gripper 

malfunctions, human-robot communication errors, food preparation, and the tub 

scenario. Concerning C4: most answers were related to technical malfunctions or 

unpredictable or unreliable functionality, e.g. ―when the machine does not work 

properly‖, ―every computer crashes once in a while‖. Two elderly rather saw the 

deficits on their behalf, not on the robot‘s: ―I am afraid of machines‖, ―not 

experienced with technology”. Regarding answers to question C9, two clear 

themes can be identified: (1) By far most participants stated that the home would 

be too small and there would be a space problem, e.g., ―narrow rooms‖, ―rooms 

too small‖, ―bathroom too small‖. (2) The second theme was obstacles that may 

hinder navigation, e.g. ―apartment on first floor, washing machine in basement‖, 

―steep stairs in apartment‖, ―too many obstacles: door sills, carpets, stairs, 

furniture‖. 

 

 In Italy: of the total sample interviewed, 5 participants out of 19 left a comment 

about C2, referring that the ultimate reason of their privacy risks concerns is the 

possibility of external and not authorized intruders. 

At the end of section C, two open questions were asked to participants:  

• C10, ―What would you consider important about how the machine should look like?‖ 

• C11, ―What would you consider important for such a machine to be easy to use?‖ 

Elderly people‘s answers to C10 show that for the sample interviewed: 

✴ 22% worries about the size of the robot and would prefer a small or medium 

size robot, not too high of a human being at least; 

✴ 18% would prefer explicitly a human-like robot; 

✴ 18% mentioned just features or functions they would like the robot to have, 

especially a voice, being able to talk, arms and wheels; 

✴13% didn‘t answer to the question; 

✴13% left a comment about the aesthetic of the robot, the majority asking for a 

―good looking‖, ―happy face‖ robot, with neutral gender; 

✴ 8% would prefer explicitly a machine-like robot; 

✴ 7% have safety concerns, ―it should not damage my house‖, ―it should not be 

scaring like a monster‖; 

✴ 2% claimed that they would like the robot to look like a cartoon character or 

like the ―Star Wars‖ character Yogi. 

Elderly people responses to C11 are the following: 

✴ 28% of the sample interviewed consider tele-control a good way to keep the 

robot easy to use; 

✴ 21% would like the robot to have a voice command control option, 

✴ 23% of the sample highlighted the need of big buttons and keyboard, 

✴28% of the participants didn‘t left any comment about the question. 
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3.3.6 Family caregivers: results 
 
Family Caregivers opinion about elderly people’s difficulties at home 
Figure 6 shows the answers family caregivers gave to our questionnaire indicating 

which difficulties impair the most daily life of elderly people. From their point of view, 

elderly people mainly experience difficulties in shopping activity (mean 1.32, s. d. 

0.749). Items like ―cleaning windows‖ (mean 1.63, s. d. 1.116) and ―opening bottles‖ 

(mean 1.79, s. d.1.228 received a high score as well.  

―Shopping‖ has been classified in the questionnaire as one of the items belonging to 

the mobility cluster, even if it can be related to a double meaning: difficulty in carrying 

heavy objects or bags or forgetfulness. Following both meaning, the high score of that 

item would be congruent with results obtained from the elderly people sample, in which 

items from mobility - specifically carrying heavy objects- and items from the cluster 

―other‖, which the item forgetfulness belongs to, were placed at a very high positions in 

the list. However, the single items ―carrying heavy objects‖ and ―forgetfulness‖ in the 

family caregivers evaluation have not a particularly high score: ―carrying heavy objects‖ 

mean 2.32, s. d. 1.635; ―forgetfulness‖, mean 2.32, s. d. 1.25.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6. Family caregivers answers to items (A), [1 is the maximum difficulty participants 

assigned to each activity having elderly people in mind] 

 

Qualitative answers of family caregivers (Figure 7) to the open question in section (A) 

show us a different situation respect to the qualitative data of the elderly people 
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sample. While according to elderly people the most challenging activities at home are 

related to what we named ―mobility‖ items (41%), family caregivers thinks that 

forgetfulness, loneliness and lost of social contacts are the main problem in elderly life, 

(cluster ―other‖, 52%), immediately followed by activities of body care (29%). As 

already they pointed out in the Focus Group, family caregivers think that older adults 

tend to disregard problems in personal care. However, we should remind that the item 

―loneliness‖ received one of the lowest ratings in the answers of the family caregivers 

to section (A): mean 3.21, s. d. 1.357. 

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 
Figure 7 Main difficulties in elderly people life in the opinion of family careers (responses to 

open question). 
 

 

Family Caregivers opinion on usefulness of the robot 
Responses about robot usefulness in the opinion of the family caregivers interviewed 

are presented Figure 8. At the top of the list obtained from the evaluation of family 

caregivers‘ answers on robot usefulness we find 3 items: ―forgetfulness‖ (mean 1.16, s. 

d. 0.375), ―taking medications‖ (mean 1.21, s. d. 0.535) and ―falling‖ (mean, 1.26, s.d. 

0.806). At the bottom of the list, instead, we find ―loneliness‖ (mean 3, s. d. 1.764) and 

―walking‖ (mean 3.26, s. d. 1.447). According to family caregivers responses, then, 

reminding things, events or commitments, as well as reminding to take medications, 

seem to be the tasks a robot could or should carry out the most for elderly people. 

While ―walking‖ (mean 3.26, s. d. 1.447) seem to be an activity in which family careers 

don‘t perceive the robot as helpful, ―risk of falling‖ is placed in one of the first positions 

of the list. Likely, taking medications and risk of falling are the safety issues family 

careers are concerned the most. 
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Figure 8 Family careers’ opinion on the usefulness of the robot [1 is the highest degree of 

perceived usefulness] 
 

 

Family caregivers opinion about usefulness of the remote control option 
 

As far as remote control usefulness is concerned, data about family careers‘ opinion 

are represented in Figure 9. The risk of falling is the item that received the highest 

score (mean 1.26, s. d. 0.653). At variance with the opinion expressed by the same 

sample about robot usefulness, other items with a very high score are ―reaching 

objects‖ (mean 1.68, s. d. 0.82), ―cleaning floor‖ (mean 1.74, s. d. 1.284) and ―handling 

electronic devices‖ (mean 1.74, s. d. 1.195). Remarkably, in this case as for robot 

usefulness, ―walking‖ (mean 3.37, s. d. 1.461) is again the items at the very bottom of 

the list, and items from the cluster ―body care‖ received a very low score as well. 
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Figure 9. Family Caregivers’ perception of usefulness of the remote control function [1 is the 

highest degree of perceived usefulness] 
 

  

Family caregivers responses on general preference for a remote control (instead of an 

autonomous machine) are more distributed and generally more positive than those 

provided by elderly participants (table 15). About being themselves the remote 

operators, responses are also widely distributed but more negative than those obtained 

if the operator is a professional operator or another informal caregiver. These results 

agree with those obtained in the focus groups, pointing that although family caregivers 

value positively the idea of the system, that are somehow reluctant about being the 

remote operators. In this regard, psychological burden of the caregivers must be 

considered; family caregivers like the system but they do not want to be on-line 24 

hours-a-day. A flexible system of communication and advice sending should be 

designed. 
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Items B24-B28 

Family 
caregivers 

Agreement in% 

1 2 3 4 5 

B24-Preference about remote control 

 26.3 15.8 31.6 21.1 5.3 

B25a-Myself as a remote operator 

 26.3 21.1 21.2 26.3 5.3 

B25b-Somebody close to me as a remote operator 

 10.5 42.1 26.3 21.1  

B26-Professional as a remote operator 

 36.8 26.3 15.8 10.5 10.5 

B27-Authorization request 

 15.8 26.3 5.3 15.8 36.8 

B28-Feedback about robot activity 

 15.8 26.3 5.3 26.3 26.3 

 
Table 15. Family Caregivers’ responses to items B24-B28 [1 is the maximum agreement, 5 is 

the maximum disagreement] 
 

 

Family caregivers’ acceptance of the robot and preferences 
Generally, perceptions of the family caregivers about privacy difficulties, safety issues 

and trustfulness of the system are more positive than those collected from elderly 

participants (Table 16). Perceptions about the impact of the system in their levels of 

stress and independency are good, with a high percentage of agree responses in 

questions C7a and C7b. 

 

 
Items (C) Family 

caregivers 

Agreement in% 

1 2 3 4 5 

C2-Privacy intrusions 5.30 10.50 31.60 21.10 31.60 

C3-Safety risks 15.80 21.10 26.30 21.10 15.80 

C4-Trustfulness  10.50 36.80 36.80 15.80  

C5-Promoting 

independency 

21.10 36.80 15.80 26.30  

C6-Overcontrol  15.80  42.10 31.60 10.50 

C7-Family relax  5.30 26.30 15.80 47.40 52.60 

C7a-Family stress  5.30 52.60 15.80 15.80 10.50 

C7b-Family independency  15.80 52.60 5.30 15.80 10.50 

C8-Social life enjoyment 26.30 36.80  21.10 15.80 
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Items (C) Family 

caregivers 

Agreement in% 

1 2 3 4 5 

C9-Housing difficulties 10.50 36.80 15.80 26.30 10.50 

 

Table 16. Interviews results, items section C, Family caregivers [1 is the maximum agreement, 
5 is the maximum disagreement]. 

 
 

Qualitative data collected for the questions C2, C3, C4 and C9 in the sample of family 

caregivers were the following: 

 In Spain:  Only 2 participants left a comment about C2, stating that the remote 

control functions could be a danger to privacy of the user in case the control is in 

the ―wrong hands‖. 4 participants left a comment about C3, being concerned of a 

likely malfunctioning or break of the machine. 6 participants left a comment about 

C9, pointing again at spatial limitations and architectonic barriers. 

 In Germany: concerning C2, among the family caregivers the following concern 

was expressed e.g. ―no privacy through malfunction or misuse‖. About C3, 

concerns were mostly inexplicit. Explicit concerns were mentioned by some 

participants on medicine administration, gripper malfunctions, human-robot 

communication errors, food preparation, and the tub scenario. About C4, only 

one participant saw the reason for distrust in privacy and the remote control 

function: ―other people can intervene, for example open a door‖. Concerning C9: 

Throughout all three user groups, two clear themes can be identified: (1) By far 

most participants stated that the home would be too small and there would be a 

space problem, e.g., ―narrow rooms‖, ―rooms too small‖, ―bathroom too small‖. (2) 

The second theme was obstacles that may hinder navigation, e.g. ―apartment on 

first floor, washing machine in basement‖, ―steep stairs in apartment‖, ―too many 

obstacles: door sills, carpets, stairs, furniture‖. 

Regarding family caregivers answers to question C10 and C11 at the end of section C,    

participants‘ answers to C10 and C11 show that: 

✴ 16% worries about the size of the robot and would prefer a small or medium 

size robot, something that could fit elderly people‘s home; 

✴ 24% would prefer explicitly a human-like robot; 

✴ 36% would like the robot to have a reassuring and friendly aspect, with 

colours; 

✴12% would like the robot to have a voice and be able to talk, equipped with a 

lock on system and not too ―technical‖; 

✴ 8% would prefer explicitly a machine-like robot; 

✴ 4% have safety concerns 

 

3.3.7 Professional Caregivers: results 
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Professional Caregivers opinion about elderly people’s difficulties at 
home 
Quantitative results about professional caregivers point of view on elderly people‘s 

difficulties at home are shown in figure 10.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 10 Professional caregivers answers to section (A), [1 is the maximum difficulty participants 

assigned to each activity having elderly people in mind] 
 

The first three items were included in the ―mobility‖ cluster, showing that in the opinion 

of professional caregivers mobility issues, and those especially, are the most 

challenging one for elderly people. Others items from the same cluster do appear but 

at the bottom of the list, like getting up (mean 2.73, s. d. 1.241) and fetching things 

(mean 2.95, s. d. 1.253). 
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Figure 11. Main difficulties in elderly people life according to professional caregivers (responses 

to open question) 

 

Considering the responses to the open question in section (A), we can notice that even 

if mobility scores 22% of the total, finally, according to professional caregivers items 

belonging to clusters ―body care‖, 39%, and ―other‖, 29% are higher than mobility. 

 
Professional Caregivers opinion on the usefulness of the robot, its 
appearance and usability 
Data relative to professional caregivers opinion on the usefulness of the robot are 

represented in figure 12. Three items belonging to the mobility cluster received a very 

high score: fetching things (mean 1.23, s. d. 0.685), carrying heavy objects (mean 

1.27, s. d. 0.456), reaching objects (mean 1.32, s. d. 0.456). One item from the 

―housework‖ cluster, opening bottles (mean 1.14, s. d. 0.351) appears at the top of the 

list, while items from ―body care‖ are at the bottom: dressing (mean 2.23, s. d. 1.445) 

and bathing (mean 2.41, s. d. 1.532). While two items from the cluster ―other‖ received 

a quite high score, ―forgetfulness‖ (mean 1.36, s. d. 0.79), and ―electronic devices‖ 

(mean 1.45, s. d. 0.8), the low score of the item ―loneliness (b)‖, mean 2.77, s. d. 1.798 

likely show professional caregivers‘ skepticism about elderly people having a 

conversation with a machine. 
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Figure 12 Professional caregivers’ opinion about the usefulness of the robot [1 is the highest 
degree of perceived usefulness] 

 

 

Professional caregivers’ opinion about remote control option usefulness 
Overall results showed in figure 13 represent caregivers‘ opinion on the usefulness of 

the remote control function in elderly daily life. According to professional caregivers, as 

for results on usefulness of the robot, remote control function could be especially useful 

in elderly daily life for the following ―mobility‖ items: ―reaching objects‖ (mean 1.68, s. d. 

1.249), ―carrying heavy objects‖, (mean 1.77, s. d. 1.27), ―fetching things‖ (mean 1.77, 

s. d. 1.27) and ―falling‖ (mean 1.77, s. d. s. d. 1.412). Another congruence with the 

opinion on usefulness of the robot, even in this case two items from the ―other‖ cluster 

kept a high score: ―electronic devices‖ (mean 1.59, s. d. 0.908) and ―taking 

medications‖ (mean 1.77, s. d. 1.343). Equally, items from the ―body care‖ cluster, once 

again, are those with the lowest score: ―get dressed‖, mean 2.82, s. d. 1.918, and 

―bathing‖, mean 3.09, s.d. 1.716. Finally, the mobility item that received the lowest 

score is ―climbing bath-tub (fig. 12, mean 2.36, s. d. 1.432; fig. 13, mean 3.09, s. d. 

1.716). 
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Figure 13. Professional Caregivers opinion on usefulness of the Remote Control function [1 is 

the highest degree of perceived usefulness] 
 

 

Preference for the remote control is higher in this target group (table 17) than in elderly 

people and family caregivers. They preferred a professional as remote operator (45.5% 

of ―Strongly agree‖ responses), although a quite large percentage of participants 

disagree with that (22.7%).  

 

 
Items B24-B28 
Professional 
caregivers 

Agreement in% 

1 2 3 4 5 

B24-Preference about remote control 

 27.3 36.4 18.2 13.6 4.5 

B25b-Somebody close as a remote operator 

 31.8 36.4 9.1 22.7  

B26-Professional as a remote operator 

 45.5 27.3  22.7 4.5 
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Items B24-B28 
Professional 
caregivers 

Agreement in% 

1 2 3 4 5 

B27-Authorization request 

 22.7 22.7 9.1 4.5 40.9 

B28-Feedback about robot activity 

 36.4 13.6 4.5 9.1 36.4 

 
Table 17. Professional caregivers answers to B24-B28 [1 is the maximum agreement, 5 is the 

maximum disagreement] 
 

 
Professional caregivers’ acceptance of the robot and preferences  
Comparing percentage of responses, perceptions of privacy issues are even more 

positive in professional caregivers than in family caregivers (Table 18). Also positive 

responses were found about the effect in social life of the elderly users and in the 

adequacy of the house environment for the system, showing a better perception of the 

environmental factors. 

 

 
Items (C) 

Professional 
Caregivers 

Agreement in% 

1 2 3 4 5 

C1.H- Telerehabilitation 

possibilities  

18.2 31.8  31.8 18.2 

C2-Privacy intrusion 13.6 18.2 9.1 27.3 31.8 

C3-Safety risk 13.6 18.2 22.7 18.2 27.3 

C4-Trustfulness  18.2 31.8 31.8 13.6 4.5 

C5-Promoting 

independency 

18.2 18.2 36.4 27.3  

C6-Overcontrol  9.1 18.2 27.3 31.8 13.6 

C7-Family relax  31.8 45.5 13.6 9.1  

C8-Social life enjoyment 36.4 31.8 18.2 13.6  

C9-Housing difficulties 36.4 31.8 18.2 13.6  

Table 18.Professional caregivers answers to section (C). [1 is the maximum agreement, 5 is the 
maximum disagreement]. 

 

 

Qualitative data collected for the questions C2, C3, C4 and C9 in the sample of family 

caregivers were the following: 

 In Italy, in the sample of 12 individuals interviewed, 2 participants expressed their 

worries about privacy (C2) in relation to intimate activities like bathing and 
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dressing. One of them also mentioned the need of authentication procedure for a 

protection of the access. About C3, 2 participants expressed concerns about the 

possibility of a malfunction or damage to the person of the user in direct contact 

with the machine. About C4, 2 participants think at the machine as a machine, 

not like a person to trust in. About C9, 3 of the participants think that houses and 

especially elderly houses are too small for that kind of technology. 

 In Germany: concerns about C2 were related to the worry of someone possibly 

watching the elder user without any approval or permission, likely due to a 

malfunction of the machine. Regarding C3, concerns of all participants were 

rather diffuse and inexplicit, ranging from ―fear of the machine‖ to ―short-circuit, 

overworked‖ or ―harming health due to wrong reaction‖. Explicit concerns were 

mentioned by some participants on medicine administration, gripper 

malfunctions, human-robot communication errors, food preparation, and the tub 

scenario. About C4: no professional caregiver answered this question. Regarding 

C9: throughout all three user groups, two clear themes can be identified: (1) By 

far most participants stated that the home would be too small and there would be 

a space problem, e.g., ―narrow rooms‖, ―rooms too small‖, ―bathroom too small‖. 

(2) The second theme was obstacles that may hinder navigation, e.g. ―apartment 

on first floor, washing machine in basement‖, ―steep stairs in apartment‖, ―too 

many obstacles: door sills, carpets, stairs, furniture‖. 

Professional caregivers answers to question C10 and C11 show that: 

✴ 13% worries about the size of the robot and would prefer something that 

could fit elderly people‘s home; 

✴ only 4% would prefer explicitly a human-like robot; 

✴ 25% would prefer explicitly a machine-like robot; 

✴25% would like the robot to have a reassuring, friendly aspect and with a 

simple design; 

✴29% didn‘t answer to the questions; 

✴ 4% have safety concerns 

 

3.3.8 Health Professionals: results 
 
Health Professionals’ opinion about elderly people’s difficulties at home 
Health professionals‘ evaluation of elderly people‘s difficulties in daily life is presented 

in Figure 14. Main difficulties envisioned by health professionals are related to mobility 

items: climbing bath-tub (mean 1.58, s. d. 0.584; carrying heavy objects, mean 1.83, s. 

d. 0.963; risk of falling, mean 1.87, s. d. 0.963; reaching objects, mean 1.92, s. d. 

0.654). At the top of the list, however, even one item from the ―housework‖ cluster: 

cleaning windows, mean 1.46, s. d. 0.588. 

Regarding responses that the health professionals interviewed gave to the open 

question in section (A), figure 15 shows items from the cluster ―other‖ are those for 

which elderly people are more concerned in their opinion, 46%, followed by body care 

activities, 33%. 
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Figure 14. Health Professionals’ answers to section (A), [1 is the maximum difficulty participants 

assigned to each activity having elderly people in mind]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Main difficulties in elderly people life according to health professionals (responses to 
open questions) 
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Health Professionals’ opinion on the usefulness of the robot, its 
appearance and usability 
According to health professionals‘ opinion, the robot could be mostly useful in elderly 

daily life for items belonging to the ―other‖ cluster - forgetfulness, mean 1,25, s. d. 

0.442, and taking medication, mean 1.29, s. d. 0.55. Relevant for them, could be the 

help of the machine regard the risk of falling: mean 1.33, s. d. 0.482. With a low score, 

instead, and at the bottom of the list, items from the body care cluster (get dressed, 

mean 2.17, s. d. 1.167, bathing, mean 2.38, s. d. 1.345), the mobility item ―walking‖ 

(mean 2.39, s. d. 1.076) and the item ―loneliness (b)‖ related to the possibility of having 

a machine having a conversation with the elder user (mean 2.92, s. d. 1.501). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 16. Health Professional opinion on usefulness of the robot [1 is the highest degree of 
perceived usefulness] 

 

 

Health Professionals’ opinion about usefulness of the remote control 
option 
According to health professional responses (Figure 17 below), a remote control option 

could be mainly useful for items like ―falling‖, (mean 1.5, s. d. 0.722) and taking 

medication (mean 1.7, s. d. 0.974). Another item from the mobility cluster that received 

a high score in this section was ―shopping‖, (mean 2.14, s. d. 0.889). At the bottom of 

the list, items from the body care cluster, the item ―walking‖ and two items from 

―housework‖: washing crockery and clearing the table. 
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Figure 17. Health Professionals opinion on usefulness of the Remote Control function [1 is the 

highest degree of perceived usefulness] 
 

 

On the base of the data presented in table 19, health professionals present the 

stronger agreement with the general concept of remote operation compared with other 

target groups. In general, this results should be interpreted taking into considerations 

that: 1) educative levels in care-related topics are much higher in these population, that 

also have technical expertise and, in some cases, management experience; 2) they 

know more information about caregiving and family matters related to care than the 

other focus group, and they knowledge about this topic is more objective; and 3) they 

have access to more information about assistive technologies. Health professionals 

also present a high agreement to authorization request and feedback about robot 

activity, according to results of elderly participants. In this sense, health professionals 

are concerned with privacy issues and with elderly people‘s rights, but they also could 

be less concern with practical matters related to caregiving than family and 

professional caregivers. In this regard, the SRS project have to take into account 

privacy issues according to opinions of elderly adults and health professionals, helping 

to overcome practical issues perceived by the caregiver groups through technologies 

developed. 
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Items B24-B28 

Health 
Professionals 

Agreement in% 

1 2 3 4 5 

B24-Preference about remote control 

 20.8 50.0 12.5 16.7  

B25b-Somebody close to the user as a remote operator 

 20.8 66.7 8.3 4.2  

B26-Professional as a remote operator 

 25.0 37.5 25.0 12.5  

B27-Authorization request 

 37.5 41.7 16.7 4.2  

B28-Feedback about robot activity 

 37.5 45.8 16.7   
Table 19.Health Professionals’ answers to items B24-B28 [1 is the highest degree of perceived 

usefulness] 
 

 
Health Professionals’ acceptance of the robot and preferences  
Online with previous results, health professionals (Table 20) assess positively the 

sense of independence that the SRS system can promote in elderly people (item C5), 

but also recognized the risk of an increase of the sense of being control by others (item 

C6). Interestingly, health professionals are the group that more clearly recognize the 

limitations of housing environments for a system like the proposed. Although different 

participants from different target groups pointed to difficulties in elderly‘s houses 

because of the limitations in living spaces and the abundance of furniture, results of the 

questionnaires are only clearly reflected in health professional‘s results. As it can be 

seen in the responses to question C1, health professionals highly agree with 

possibilities of a system like SRS for telerehabilitation. These possibilities are out of the 

scope of this project, but can be taken into account in future developments of 

technologies included on it. 

 

 
Items (C) Health 
Professionals 

Agreement in% 

Total 

1 2 3 4 5 
C1.H-Telerehabilitation 

possibilities 
37.5 41.7 12.5 4.2 4.2 

C2-Privacy intrusions   29.2 37.5 29.2 4.2 

C3-Safety risks 8.3 33.3 37.5 20.8  

C4-Trustfulness   54.2 37.5 8.3  

C5-Promoting 

Independency 
8.3 66.7 20.8 4.2  

C6-Overontrol   12.5 33.3 50.0 4.2 

C7-Family relax  12.5 50.0 20.8 12.5 4.2 

C8-Social life enjoyment 4.2 37.5 33.3 20.8 4.2 
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Items (C) Health 
Professionals 

Agreement in% 

Total 

1 2 3 4 5 

C9-Housing difficulties  12.5 4.2 75.0 8.3 

 

Table 20. Health Professionals answers to section (C) [1 is the maximum agreement, 5 is the 
maximum disagreement] 

 

 

Finally, qqualitative data collected for the questions C2, C3, C4 and C9 in the sample 

of health professionals were the following: 

 In Spain: 7 of the 11 participants left a comment about C2, C3 and C4. 4 

participants stated their concerns about the remote control option being a 

potential threat to private life of the user, suggesting ―on/off‖ mode to be 

implemented for prevention of intrusion. 3 Participants underlined potential 

malfunctioning of the machine and consequent safety risks for the user. Only one 

participant left a comment about C4, claiming that she would not entirely trust the 

machine. In this way, responses mirror the opinion previously conveyed by the 

same category during the Focus Group, showing major privacy concerns respect 

to the other categories participated in the study, especially in comparison with the 

elderly population tested. 7 participants left a comment about C9, pointing home 

environment as a potential limitation: 3 of them pointed at the existence of 

architectonic barriers, and 4 were concerned about general spatial limitations. 

 In Italy: among 13 individuals interviewed, 3 participants left a comment about 

C2, explaining their worries as fear of not authorized intruders. 4 Participants 

have concerns about a possible malfunctioning of the machine and it‘s losing the 

control, particularly, one of them explicitly said the machine is not adequate for 

people with cognitive decline. 

Health professional answers to question C10 and C11 at the end of section C show 

that: 

✴ 21% worries about the size of the robot and suggested something smaller 

that could fit elderly people‘s home; 

✴ 15% would prefer explicitly a human-like robot; 

✴ 23% would prefer explicitly a machine-like robot; 

✴25% would like the robot to be neutral in gender, quiet, to look familiar, with 

an  happy a smiling face; 

✴ 3% would like the robot to be customizable and equipped with a video 

screen; 

 5% have safety concerns 

 

3.3.9. Survey of Technology Use (SoTU) questionnaire results. 
 
Data highlight a main positive attitude of elderly people toward technology: the sum of 
total responses of all people interviewed (64 elderly, 19 relatives, 22 professional 
caregivers and 24 health professionals) results in fact in a majority of positive 
responses: 

 positive responses ( mean 16.27, s. d. 6.603) 
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 neutral responses ( mean 10.97, s. d. 5.416) 

 negative responses ( mean 3.69, s. d. 3.992). 
Going more in-deep of the SOTU results, other consideration can be reported: in the 
following tables, results of each section of the section of the SOTU questionnaire are 
reported, except section concerning personal and psychological matters, that is 
reported in D2.1 section 3 ―Results of Psychological Dimensions Study‖. 
 
Figure 18 includes qualitative results of the first question about the ten technologies 
most frequently used at home, revealed that elderly people are not too much used 
even to quite simple and common technology. Inside our elderly population interviewed 
of 64 people, mean age 77, 4 ( min 65, max 92) nearly everybody is used to radio and 
television and home telephone but only about 50%of them are used to house keeping 
machine (including washing machine, vacuum cleaner, dishwasher..) and credit card 
(both for paying and for withdrawing). Even less of them (about 25%) are used to 
kitchen machines (such as microwave, mixer, and coffee machine) electronic 
entertainment appliances (as DVD player, CD player, digital camera...), even if some of 
them say that they relatives comes to their home and help to use those instruments. 
The last technology mentioned (mentioned by around 20 % of interviewed) are 
personal computer and mobile phone; this last, mostly used just for calling but not for 
writing or reading messages, due to vision impairments. 
 

 
 

Figure 18. Technology currently in use- elderly populations (SOTU- C results) 
 

Figures 19 and 20 show that elderly are in general satisfied about the technology 
currently in use, and feel encouraged to use technology. At the same time elderly do 
not completely agree with the benefits brought about current technologies:  

- They are mostly neutral regarding the raising of their own opinion if they are 
able to use technology,  

- They are also mostly neutral about the utility of technology in bringing them 
together with people they are again mostly neutral about the utility of 
technology in the creativity field. 

This comes from the fact that technology currently in use is limited, as showed in table 
1, and do not actually help in creativity. Just the few of them reporting to use computer 
or camera, they think technology could support creativity. In general, people who 
answered to SOTU- P, including results from family caregivers, professional caregivers 
and health professionals, were more negative then the elderly. 
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Figure 19. SOTU- C: Experience with current technology 

 

 
Figure 20. SOTU- P: Experience with current technology 

 
―Consumer‘s perspectives on new technologies‖ part of questionnaire is about point of 
view on technology and it is divided into two parts: the first related again to past and 
present experiences and the second to personal feelings toward technology.  
Results of the first part (Figure 21 and 22) show that even if elderly did not have any 
experience in childhood and at school (majority of neutral responses), they are positive 
when thinking to home experiences and most recent experiences. 
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Figure 21. SOTU- C: Experience with past and present technology 

 

 
Figure 22. SOTU- P: Experience with past and present technology 

 
Results of the second part (Figure 23 - 24) show that elderly feels encouraged from 
other people (relatives for example) to use technology or to learn new technology, 
although elderly themselves shows a better mood toward technology if compared with 
what other categories of people interviewed think of them; elderly thinks they are 
mostly friendly to technology while their relatives, professional caregivers and health 
professionals think they feel mostly anxious. Elderly feels mostly comfortable, while all 
the other categories of people interviewed thinks they feel mostly uncomfortable. 
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Figure 23. SOTU- C: Perception on technologies 

 

 
Figure 24. SOTU- P: Perception on technologies 

 
Elderly are mostly neutral about being thinking or feeling while approaching 
technology; while all the other interviewed even consider them mostly negative feeling 
in approaching technology. So in this case there is a significant difference between the 
mostly positive or neutral personal feelings established by elderly toward technology 
versus the mostly neutral or even negative feelings considered by their relatives and 
caregivers. 
Finally, Figures 25 and 26 about typical activities of the consumer show also in this 
case a different point of view between elderly and the other categories of people 
interviewed. Elderly themselves say they mostly prefer active activities like walking, 
doing sports, playing, drawing while other categories are convinced they like mostly 
passive activities such as watching television, reading,… Elderly themselves report 
they mostly seek for new activities while other categories are convinced they prefer 
activity that they are used to do. Both elderly and other, report that they prefer group 
activities and elderly are that they are generally satisfied with their activities. 
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Figure 25. SOTU- C: Activity Style 

 

 
Figure 26. SOTU- P: Activity Style 

 
3.3.10 Individual interviews: concluding remarks 
 
There have been different attempts to identify elderly people needs and elderly 
requirements toward an effective human-robot interaction in domestic environment. 
Presenting results of their study on elderly people perception of robots, Ray et al. 
(2008) mention some of the main projects that focusing on those topics and preceded 
their study, stating that results from their study completed the research carried out by 
other groups. Given that, as far as we know, SRS study is introducing for the first time 
a comparison of quantitative and qualitative results among four different categories of 
users or potential users, it can be considered a further progress of studies like those 
run by Ray et al (2008) or Sung et al. (2009). 
 



 

72 

Elderly people’s difficulties at home 
The main difficulties experienced by aging people at home as assessed through our 
interviews are difficulties related to mobility activities - especially carrying heavy objects 
and reaching objects - and housekeeping tasks - where cleaning the windows and 
cleaning the floor were rated with a very high score in all the groups of participants. 
Even if in perfect agreement with the results obtained in other studies (see Ray et al. 
2008), cleaning the windows is not a task that will be considered as a task SRS would 
carry out, mainly because there are already robotics solutions for that, and because of 
potential safety issues related to the task itself and the way SRS could perform it. 
Other upsetting difficulties in elderly life assessed in our interviews derive from 
difficulties in remembering things or remembering to take medicine, while body care 
activities didn‘t receive a high score in the quantitative evaluation, likely because 
elderly people tend to disregard problems related to personal care, as mentioned by 
caregivers in the Focus group. However, in the qualitative evaluation, elderly people 
clearly mentioned difficulties in personal care, mainly bathing. While these are activities 
for which SRS will not give support because of potential safety concerns, SRS could 
rather help elderly users overcome problems of loneliness and lack of social contacts. 
Indeed, providing the user with help in housekeeping and mobility could be an indirect 
way of making him/her able to use more spare time for social contacts. Increasing 
contacts between the user and his/her family could also be another benefit of the 
adoption of the remote control mode in SRS.  
 

Participants’ perception of the usefulness of the robot 
As it has been shown in 3.3.5 and in agreement with studies mentioned in 2.2, 
participants‘ perception of technology, assessed through the SoTU, is mainly positive. 
Indeed, negative perceptions are less frequent in a) elderly adults about their own 
experience and b) in health professionals when asked about elderly people, compared 
to both family and professional caregivers. These results should be taken in 
consideration since they represent how background and personal attitude affect 
acceptance and perception of technology. Further analysis of the results obtained 
using the SoTU in this study will be presented in D2.1, describing relations and 
difference between psychological aspects and both dimension of privacy and safety.  
 
Participants‘ perception of usefulness of the robot showed a big variability. However 
one item was mentioned in all groups as a crucial task that they wish the robot could 
help with: risk falling. This could mean that safety concerns are a core issue in elderly 
life, for elderly themselves and for people taking care of them. In an emergency 
scenario like the one of an accidental fall of the user, SRS has a clear advantage over 
domotic system, due to its mobility that allows it an active monitoring of the user‘s 
location. 
Following the results in section (A) regarding the difficulties in elderly life, other mobility 
activities like carrying heavy objects and climbing bath tub also received a very high 
score in this part of the assessment. The only items that received low score in that 
evaluation were those from body care, meaning that the robot they can imagine could 
or should help in several tasks, but elderly users still don‘t trust robot help for personal 
care. Even if it is in direct relation with body care activities, in our survey climbing bath 
tub has been considered as a mobility item, and that could explain the difference of 
score between this item and other items belonging to body care cluster. Another item 
that has been considered as having a strong mobility component was ―shopping‖, also 
often appearing at the highest position of participants‘ evaluation. However, we cannot 
dismiss the cognitive component of this task, related to mnemonic ability. 
Concerning appearance and control mode of the robot, elderly and family caregivers 
wishes show a high preference of a human like appearance and the possibility of a 
voice command way of controlling it or a more classical telecontrol: this is likely to do a 
difficulty in imagining the robot taking care of them instead of human caregivers or to a 
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high relevance of social factors in elder care from elderly and family caregivers point of 
view. Professional caregivers and health professional, instead, would prefer a machine 
like robot, possibly showing influence of a major knowledge and more frequent use of 
assistive technology. Professional caregivers and health professionals show also much 
more safety concerns than elderly people and family caregivers, while all the groups 
expressed their worries about the size of the robot due to spatial limitations in elderly 
homes or potential presence of architectonic barriers. 
Finally, all the groups interviewed participants highlighted that people with cognitive 
problems could not and should not use the system. In this case the interaction could 
not be considered cooperation anymore, indeed, but rather a control over the user. 

 
Privacy issues and SRS remote control function 
In the EURON Roboethics Roadmap privacy is described as one of the ethical 
problems that have to be addressed about personal robots [Veruggio, 2006]. Privacy is 
a complex concept that typically refers to protection and control of personal 
information. Its regulation is flexible and not fixed and implies the consideration of 
different factors including physical, psychological, social and cultural conditions. At the 
core of the debate about privacy and location, monitoring and eHealth technologies 
there is the ability to transmit, process and store information through current ICT 
solutions [Pedersen, 2004; Blanson Henkemans et al., 2007; Syrdal et al., 2007] and 
the related risk of accidental or intentional disclosure of private information to a third 
party. A detailed description of possible situations producing accidental or intentional 
disclosure or ―misclosure‖ of private information due to the use of ICT or robotics 
solutions is presented in Syrdale et al. (2007) and Caine (2009). Privacy issues related 
to human robot interaction will be further tackle in D2.1. 
 
The remote control function in SRS could be considered as a monitoring function, 
therefore, as well as other monitoring technologies, it could be considered as a system 
capturing images that may raise privacy concerns in users. The results collected shows 
that risk of falling, as well as happened in the evaluation of usefulness of the robot, is 
likely the major concerns through all the groups and could represents the situation in 
which users fully take advantage of the remote control option in SRS. Concerning the 
remaining items, results of this section are very similar to those collected regarding the 
usefulness of the robot, where mobility items like carrying heavy objects, shopping or 
reaching objects reached the highest score, together with a few items belonging to the 
―housekeeping‖ cluster, like cleaning windows or cleaning the floor. It has to be 
noticed, anyway, that for the same items participants gave a worse score respect to 
that one assigned in the evaluation of usefulness of the robot, likely because of 
difficulties in fully understanding the meaning of a remote control option (to see in 
relation to psychological aspects of the human robot interaction discussed in D2.1). 
Looking at the qualitative results collected to highlight specific privacy concerns 
regarding the adoption of a remote control option elderly people show less concerns 
than the other groups interviewed, postponing privacy to benefit. This result agree with 
research published by Caine, Fisk, and Rogers (2006) according to which privacy 
concerns can differ depending on the state of the person about which the information is 
collected and the potential benefits that the same person will have using the system. 
So, the sentence collected from one of the older participant to our FG is still valid: 
―Once I will need a machine like this, I would not care about my son seeing me while 
I’m bathing‖ 
Anyway, privacy is a crucial topic in a project like SRS, and we should guarantee the 
very minimum risk of intrusiveness possible. Possibly, requiring a preliminary 
authorization to remotely operate SRS could be a partial solution to that problem and 
our participants pretty much agree on usefulness of this previous permission request. 
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4. ENVIRONMENT DEFINITION. 
 
This section is about the physical environment for the application scenarios detailed in 
the next section. Starting from comments collected from the user-requirements study, 
some constraints and specificities of our final user‘s environment will be defined. This 
section also lists some possibilities for environment technologies, always to be 
considered in relation and for the benefit of the final user, which can be useful for 
several scenarios. Environment technologies will be studied more deeply in Task 4.7 
(Task Execution in Intelligent Home Environments). 
 

4.1. Definition of the environment. 
 

As it was pointed in section 2, environmental conditions are a key factor in independent 
living for elderly people who, as it has been showed in different studies, prefer to live in 
their homes as long as they can. In this context, assistive technologies: a) impact 
directly in the physical environment of the home and can improve individual 
functioning, and b) have the potentials to indirectly improve beliefs, attitudes and social 
perceptions about independent living. McReady and Tinker (2005) checked the use 
and experience of assistive technologies, including older user experiences of 
installation, serving and repairs. Assessing the level of the sample‘s disability, instead, 
they focused on functional capacity, employing the EasyCare assessment system that 
covers the ADL (using stairs, bathing and getting dressed), the IADLs (housework, 
meal preparation, going shopping), and using the telephone.  Results of this study 
show that housing-related needs are at the core of the assistive technology adoption. 
The degree of adoption is based on pragmatic judgments: if the AT is straightforward, 
reliable and meet a need, then respondent support its adoption. Pain et al. (2007) 
interviewed a cohort of 72-82 year olds to explore the current use, and intention to use, 
assistive devices. They developed a questionnaire to evaluate how the commonest 
challenges elders come across could affect their intention to use assistive devices. 
Authors found that attitudes of elderly people tested in their sample vary, depending on 
financial considerations and gender.  
The elderly home environment can be enriched with several monitoring and automation 
technologies which could both support and enhance robot‘s functionality. The 
Intelligent Home topic cannot be elaborated here in full detail, but the interested reader 
is referred to deliverable D1.2 for a related literature research and to deliverable D4.2 
for further information on the integration between SRS and Intelligent Home 
environments. Here we can only mention some possibilities of environment 
technologies to be considered for elderly support in the context of the application 
scenarios detailed in the following section 5: 

 Simple sensors, such as infrared or photocells on the door, can be used to detect 
the presence of people in a room. The sensors can be connected to that room‘s light 
controls to switch light on when someone enters and switch it off when the room is 
empty. This can be useful as a power saving technique, but also as a security 
measure for elderly people walking around their home at night. Elder position 
detected by such sensors could be sent to the robot to guide it in support of actions 
like going to the elder asking for assistance of just for monitoring though a camera 
what he is doing, especially during critical timeframes (i.e. night hours or during day 
time when the elder is being left alone just for a while to carry on any urgent outside 
activity like shopping) [Farella, Falavigna, Riccò, 2010; Kim, Ha, Lee and Lee, 
2009]. 

 More complex security measures may involve fall detection sensors, such as 
accelerometers, which may help in detecting emergency situations [Atallah, Lo, Ali, 

King, & Yang, 2009; Hynes, Wang, Kilmartin, & McCarrick, 2010]. 
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 Load sensors may be able to detect the presence, and even the approximate 
position, of a person on the bed or the sofa and help in night monitoring solutions 
[Adami]. Again on the activity monitoring side, more complex solutions may involve 
cameras and face recognition software. 

 On the automaton side typical solutions involve light control and heating control to 
increase comfort, but also door and window control to increase security. More 
modern automation solutions include also multimedia entertainment and smart 
telephony options integrated with presence sensors [Emparanza, Dadlani, de 
Ruyter, & Härmä, 2009]. 

 
The final users of SRS technology will be elderly people either living at home and, 
eventually, in some community facilities such as senior housing. From the user-
requirement study, some relevant requirements regarding environment are: 

 Dimensions of elderly homes, which are usually small and often full of furniture. This 
constraint mainly impacts the mobility of the SRS system. If this constraint is 
considered together with another one which has been explicitly stated by 
interviewed people, namely that the robot must not break anything while moving 
around in the home, then it becomes a requirement on robot‘s arm movements: the 
arm trajectories should be calculated in such a way to avoid hitting furniture and 
ornaments. 

 The presence of carpets on the floor is another possible obstacle to robot‘s mobility 
in elderly homes, which have been mentioned in focus groups. 

 The last environment requirement mentioned in the focus groups is the need for a 
rest place for the robot to stay in the elderly home, some sort of storage room where 
the robot can recharge itself and stay out of the way when it‘s not needed, to avoid 
being an obstacle for elderly movements. 
 

4.2. Analysis of the Standard & Regulations. 
 
The desired coexistence of robotic systems and humans in the same physical 
environment, by sharing the same workspace and actually cooperating in a physical 
manner, poses the very fundamental problem of ensuring safety to the user and the 
robot [Ikuta et al.,2003]. According to ISO-10218, which defines new collaborative 
operation requirements for industrial robots [ISO10218, 2006.], for example, one of the 
following conditions always has to be fulfilled: The TCP2/flange velocity needs to be 
≤0.25m/s, the maximum dynamic power ≤80W, or the maximum static force ≤150N. 
However, these values are not derived from real human impact experiments or any 
biomechanical analysis but base on heuristics, intending to give a human the possibility 
to actively avoid dangerous situations. Up to now there are no injury indices tailored to 
the needs of robotics and those borrowed from other fields (e.g. the Head Injury 
Criterion (HIC) [Bicchi and Tonietti, 2004; Zinn et al.,2002.] were mainly evaluated in 
simulation so far. Further approaches are outlined in [Ikuta et al. 2003; Heinzmann & 
Zelinsky, 2003; Lim & Tanie, 2000]. 
RoSta, Robot Standards and Reference Architectures5, a Coordination Action (CA) 
funded under the European Union‘s Sixth Framework Programme (FP6), had the 
objective to proactively take the initiative on the definition of formal standards and the 
establishment of ―de facto‖ standards in the field of robotics, especially advanced 
service robotics. The project was intended to take the initiative in the formulation of 
standards in selected key topics which are regarded to have high impact on future 
service robotics research and development:  

                                                 
5
 www.robot-standards.eu 

http://www.robot-standards.eu/
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• Creation of a glossary/ontology for mobile manipulation and service robots: 
comprehensive, widely accepted glossaries form the basis for any standard 
defining activity.  

• Specification reference architecture principles for mobile manipulation and 
service robot 

• Specification of a middleware for mobile manipulation and service robots. 

• Benchmarking. 

• Addressing standardization activities with respect to modular design of robotic 
systems. 

The topics have been started to form the root of a whole chain of standard defining 
activities going beyond the specific activities of RoSta. Furthermore, standardization 
activities have started to investigate and specify requirements and interfaces for 
component interoperability as recently initiated in the context of international 
standardization bodies such as the ISO TC184, IEEE-RAS (The IEEE Robotics and 
Automation Society) and OMG (Object Management Group). New standardization 
efforts have been started on service robots in order to specify general safety 
requirements before serial products enter the market. Within the EU-funded project 
euRobotics6, standardization efforts on robot safety are promoted. EUROP members 
will be informed about current developments in ISO standardization committee TC 
184/SC2 ―Robots and robotic devices‖ on a regular basis. 
All relevant standard development takes place in ISO TC184/SC2 committee and is 
organized in several working groups. WG3 deals with industrial robot safety. WG7 
works on personal care safety. The standard on non-medical personal care robots has 
reached the status of a Committee Draft (CD). The work on medical personal care 
robots has just been started by a study group within WG7. The task of WG1 is to 
compile all definitions from the mentioned standards in ISO 8373 (Vocabulary). WG8 
coordinates the work of the other working groups within the service robotics area and 
determines the need for additional standards in the non-industrial robotics sector. 
Nations that are currently actively participating in developing these standards are 
France, Germany, Japan, Korea, United Kingdom and the United States. WG3 gets 
additional contributions from Canada, Italy, Sweden and Switzerland. 
 
The standard ISO 13482 on non-medical personal care robots has passed official 
voting and has now entered committee draft status. As this standard was trying to 
include a wide range of future robot applications that might not even been thought of, a 
long discussion was held to identify and specify the scope and to redirect the formal 
structure of the document. It has now been agreed, that the scope will possibly be 
limited to a certain set of personal care tasks related to the robot types ―mobile servant 
robot‖, ―person carrier robot‖ and ―physical assistant robot‖. These tasks are to be 
identified for the next meeting. Narrowing the scope will enable the working group to 
write a C-type standard with concrete instructions for every task. The alternative could 
be to write a B-type standard dealing with general requirements for personal care 
robots, later followed by C-type standards for certain subsets of personal care tasks. 
 

Standards and projects under the direct responsibility of TC 184/SC 2 Secretariat 

Published standards 

ISO 8373:1994 Manipulating 
industrial robots -
- Vocabulary 

Defines terms relevant to manipulating industrial robots 
operated in a manufacturing environment 

                                                 
6
 http://www.eurobotics-project.eu 

http://www.eurobotics-project.eu/
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ISO 
8373:1994/Amd 
1:1996 

Annex B -- 
Multilingual 
annex 

Provides a second annex to ISO 8373-1994 and gives 
the equivalent terms in German, Italian, Japanese, 
Spanish and Swedish language. 

ISO 9283:1998 Manipulating 
industrial robots -
- Performance 
criteria and 
related test 
methods 

This International Standard describes methods of 
specifying and testing the following performance 
characteristics of manipulating industrial robots: 
pose accuracy and pose repeatability;  
multi-directional pose accuracy variation;  
distance accuracy and distance repeatability;  
position stabilization time;  
position overshoot;  
drift of pose characteristics;  
exchangeability;  
path accuracy and path repeatability;  
path accuracy on reorientation  
cornering deviations;  
path velocity characteristics;  
minimum posing time;  
static compliance;  
weaving deviations. 

 
ISO 9409-1:2004 Manipulating 

industrial robots -
- Mechanical 
interfaces -- Part 
1: Plates 

defines the main dimensions, designation and marking 
for a circular plate as mechanical interface. It is intended 
to ensure the exchangeability and to keep the orientation 
of hand-mounted end effectors. 
It does not define other requirements of the end effector 
coupling device. 
It does not contain any correlation of load-carrying 
ranges, as it is expected that the appropriate interface is 
selected depending on the application and the load-
carrying capacity of the robot. 

 
ISO 9409-2:2002 Manipulating 

industrial robots -
- Mechanical 
interfaces -- Part 
2: Shafts 

Defines the main dimensions, designation and marking 
for a shaft with cylindrical projection as mechanical 
interface. It is intended to ensure the exchangeability and 
to keep the orientation of hand-mounted end effectors. 
ISO 9409-2:2002 does not contain any correlation of 
load-carrying ranges. 
The mechanical interfaces specified in ISO 9409-2:2002 
will also find application in simple handling systems which 
are not covered by the definition of manipulating 
industrial robots, such as pick-and-place or master-slave 
units. 

 
ISO 9787:1999 Manipulating 

industrial robots -
- Coordinate 
systems and 
motion 
nomenclatures 

This International Standard defines and specifies robot 
coordinate systems. It also provides a nomenclature 
including notation for the basic robot motions. It is 
intended to aid in robot alignment, testing, and 
programming. 
This International Standard applies to all manipulating 
industrial robots as defined in ISO 8373. 
In cases where there is no risk of confusion, 
nomenclatures or subscripts other than those specified in 
this International Standard may be used 

 



 

78 

ISO 9946:1999 Manipulating 
industrial robots -
- Presentation of 
characteristics 

This International Standard specifies how characteristics 
of robots shall be presented by the manufacturer. 

 

ISO 10218-1:2006 Robots for 
industrial 
environments -- 
Safety 
requirements -- 
Part 1: Robot 

ISO 10218-1:2006 specifies requirements and guidelines 
for the inherent safe design, protective measures, and 
information for use of industrial robots. It describes basic 
hazards associated with robots, and provides 
requirements to eliminate or adequately reduce the risks 
associated with these hazards. 
ISO 10218-1:2006 does not apply to non-industrial robots 
although the safety principles established in ISO 10218 
may be utilized for these other robots. Examples of non-
industrial robot applications include, but are not limited to: 
undersea, military and space robots; tele-operated 
manipulators; prosthetics and other aids for the physically 
impaired; micro-robots (displacement <1 mm); surgery or 
healthcare; and service or consumer products. 

 
ISO 11593:1996 Manipulating 

industrial robots -
- Automatic end 
effector 
exchange 
systems -- 
Vocabulary and 
presentation of 
characteristics 

Defines terms relevant to automatic end effector 
exchange systems used for manipulating industrial 
robots. The terms are presented by their symbol, unit, 
definition and description. The definition includes 
references to existing standards. 

 

ISO/TR 13309:1995 Manipulating 
industrial robots -
- Informative 
guide on test 
equipment and 
metrology 
methods of 
operation for 
robot 
performance 
evaluation in 
accordance with 
ISO 9283 

Supplies information on the state-of-the-art of test 
equipment operating principles. Additional information is 
provided that describes the applications of current test 
equipment technology to ISO 9283. 
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ISO 14539:2000 Manipulating 
industrial robots -
- Object handling 
with grasp-type 
grippers -- 
Vocabulary and 
presentation of 
characteristics 

This International Standard focuses on the functionalities 
of end effectors and concentrates on grasptype grippers 
as defined in 4.1.2.1. 
This International Standard provides terms to describe 
object handling and terms of functions, structures, and 
elements of grasp-type grippers. 
Annex A, which is informative, provides formats for 
presenting characteristics of grasp-type grippers. This 
part can be used in the following ways: 
End effector manufacturers can present the 
characteristics of their products to robot users.  
Robot users can specify the requirements of end 
effectors they need.  
Robot users can describe the characteristics of the 
objects to be handled and of handling the objects in their 
specific robot applications. 
This International Standard is also applicable to simple 
handling systems which are not covered by the definition 
of manipulating industrial robots, such as pick-and-place 
or master-slave units 

 

Standards under development 

ISO/CD 13482 
Robots and robotic devices - Safety requirements - Non-medical personal 
care robot 

ISO/FDIS 10218-2 
Robots and robotic devices -- Safety requirements -- Part 2: Industrial robot 
system and integration 

ISO/DIS 10218-1 
Robots and robotic devices -- Safety requirements -- Part 1: Industrial 
robots 

ISO/CD 8373 Manipulating industrial robots -- Vocabulary 
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5. SRS APPLICATION SCENARIOS. 
 

5.1 Scenario development: techniques and states 
To test SRS remote support to elderly for independent daily living based - two main 
Scenarios have been developed according to the two prototypes to be developed 
during the project. These two Scenarios have been defined in ―Task 1.2 – Define the 
environment and the application domain‖ taking advantage of information collected in 
―Task 1.1 User Requirement assessment, elicitation and specification.‖  

Methodology of Scenario development has been as follows: 
- Partners involved in Task 1.1 elaborated drafts of possible scenarios according 

to data collected in user requirement studies. 

- These drafts were presented in the SRS Consortium Meeting hold in Stuttgart 
19th and 20th May 2010. 

- The whole consortium discussed the proposal of scenarios according mainly to 
user requirements and importance on sustaining independent living of elderly 
users, but taking also in consideration: 1) if actions included add innovative 
challenges, 2) if a robot if required for these actions (gripper, mobility, AI), and 
3) if a semi-autonomous, remote operated system make sense in situations 
described. Discussion was moderated by HdM using group techniques. 
Preferred actions and situations were voted by the consortium at the 
Consortium Meeting (see Figure 23). 

- IPA and ROB elaborated some technical requirements and procedures 
according to Scenario specifications, in order to elaborate use-cases. 

- Scenario description was finally elaborated by Ingema and FDCGO as 
participants directly involved in Task 1.2. 

 

 
Figure 23. Results on Scenario voting 

 
The final Scenario descriptions are included in the following sections. Both scenarios 
are planned to be improved in ―WP2 - User Interaction Study of Remotely-Controlled 
Service Robots‖ according to results of usability/safety study and interface choices and 
are planned to be tested in a real environment in ―WP6 - Proof of Concept and SRS 
User Evaluation‖. 
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5.2 Scenarios for Prototype 1. 
 
Personas 

 

     
 .  
Mr. Francesco Rossi, 84  The son of Mr. Rossi and the wife (57 Gianni, 50 Maria) Beatriz (30, pro. caregiver) 
 

 

The old man: 
 

Mr. Francesco Rossi, 84, recently widowed.  
The wife of Mr. Rossi was the typical ―housewife‖: thus he is not accustomed to doing 
any kind of housework. He has been employee of an accounting practice for 35 years. 
He is retired but has many interests at home.  He enjoys playing chess, cards, painting 
and listening to music using an old stereo cassette. The son has bought a DVD player 
to watch movies and he has learned to use it.  
He lives in a city 50 km far from the city of his son, in a small old house full of furniture, 
furnishings, and carpets. He suffers a little of loneliness because he can no longer as 
before go to church alone, or go shopping by himself and his friends are gone or have 
the same problems. 
He presents a moderate level of motor impairment for outcome of right hip and right 
wrist fracture in a fall, He still feel pain at hip and at legs levels and the right hand has 
no more strength enough. For him, the risk of falling when moving is high (loss of 
balance, fragility, weakness) even if he can walk small sections with the help of a cane 
inside home or a walker outside home. He cannot lift, carry and transport heavy or big 
object because he needs support while walking (one hand is weak and the other is 
occupied by the cane). He also tires and gets sick easily. To help the man being 
independent and safe during toilet operations, there are handles in the bathroom but 
not in other part of the house (where he man does not accept their presence). 
Because of is low mobility, he is always too little thirsty or hungry so he is very thin and 
often runs the risk of dehydration. 
The man is also a bit deaf, so for example he has some problems in attending a phone 
call and he has to take TV volume very high.  Apart from that, he still has a quite clear 
mind and not significant memory problems. 
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Functions limitations 1st 
level 

Functions 
limitations 2nd 
level 

Limitations Notes 

ORIENTATION FUNCTION  No limitations  

MENTAL FUNCTION Memory functions 
No significant 
limitations  

 

SENSORIAL FUNCTION 

Seeing functions Light problems 

Presbyopia well 
compensated by 
the use of 

glasses 

Hearing functions 
Moderate 
limitations 

Need for high 
volume of 
speech or 
television 
volume.  

VOICE FUNCTIONS  No limitations  

NEUROMUSCULOSKELETAL AND 
MOVEMENT-RELATED 

FUNCTIONS 

Mobility of joint 
functions 

Moderate 
limitations 

 

Pain at Legs, hip 
and right hand, 
 

Use of a stick 
inside home,  
 
Use of a walker 
outside home 
 
Handles in the 

bathroom, 
 

Gait pattern 
functions 

Muscle power 
functions 

 
 

He has a son 
Gianni, 57 years old, director of bank who lives in a city, at 50 minutes far from Mr. 
Rossi‘s house married with 2 sons (20-15); he is used to technology, he uses pc, and 
he has got a PDA … 
The son often goes to see and stays with him and makes every effort to accompany 
him to church, old friends, doctor visits and physiotherapy sessions when they can, but 
they have a full time work and a family to care too. During the weekend he and his wife 
stay all day long with him or they go and take him to their house for family meals. 
Anyway Mr. Francesco does not want to live with them because he does not want to 
disturb.  
Mr. Francesco feels that he is still independent, though recognizing that he needs help 
to accomplish certain tasks so he accepts the help of a house worker, but he doesn‘t 
want a stranger at home 24 hours a day.  
He would prefer to live alone and receive visits from family when they can. 
 
The professional caregiver 
Beatriz, a Peruvian woman, 30 years old, comes every day and stay from 9.00a.m to 
13.00 pm: during these four hours she not only cleans the house, prepares and serves 
lunch; she also prepares food for the evening storing it in the fridge, sometimes takes 
the man to the garden just outside home, makes some commissions outside house 
(prescriptions form the doctor, post office…). 
 
Gianni, worried because of his father health with Maria and the father, buys the robot. 
The father, being very positive, optimistic and curious cannot not wait to try using this 
robot. He thinks that having a robot like that, his neighbors would like to see it and 
would come to his home making him feel proud and also making company.  
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Bring objects 
 

Its 2.30 p.m. Karen is gone and Mr. Rossi is having a little nap in the bed as usual at 
that time. Gianni, at the end of his lunch pause at work usually calls his father through 
SRS (Gianni has specifically requested for that because if Mr. Rossi sleeps too much 
in the afternoon he has many problems in night sleeping; he and his son have agreed 
to set the time and do it automatically, and they know that they could change this 
function). 
 
SRS, activated by Gianni, leaves its recharging place, and stops automatically to the 
entrance of the bedroom (as taught by the remote operator in other calls). The SRS 
call request wakes up Mr. Rossi, he decides to accept the call and so SRS come 
inside the room and stops just beside the elderly‘s bed in the second learned 
position; Mr. Rossi and Gianni start to communicate. 
 
After some words, Gianni asks him if all is going well, talk a little and notices to his 
father that it is better if he drinks something (otherwise the man risks dehydration) 
and also asks him if he needs anything else. Mr. Rossi says that today he feels weak 
and feels a little bit of pain at his legs, so he agrees for drinking water and states he 
would prefer to stay some extra time in bed maybe finishing his drawing …but the 
drawing kit, (a cylinder containing the papers and the pencils) remained on the table in 
the dining room. 

 

 
 
Gianni directs the SRS first into the kitchen, makes it bringing the bottle of water and a 
glass and put on its tray, then direct SRS in the dining room, brings the drawing kit left 
on the table, and take it to the father. 
Gianni also say to him he will come the next day for a visit, to see why the legs are 
painful, then say good bye. Gianni finishes the call.  
 
The SRS System asks to Mr. Rossi if he need something else. Mr. Rossi states that 
everything is fine for the moment, and then SRS go autonomously back to its recharge 
place. 
 

Mr. Rossi SRS system Gianni (The son – RO) 

Its 2.30 p.m. Mr. Rossi is having 

a little nap. 

 

 

 

 

SRS is activated by Gianni. It 

leaves its recharging place, and 

stops automatically to the 

Gianni, calls his father through 

SRS (for example from his PC or 

form his mobile)  
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entrance of the bedroom (as 

taught by his father during the 

first call) 

 

 

The SRS call request wakes up.  

Mr. Rossi decides to accept the 

call and so he and Gianni start to 

talk. 

 

SRS come inside the room and 

stops in the learned position. 

 

SRS functions in this case as 

communication instruments (in 

example the voice of Gianni 

could come out from the 

microphone of SRS with a high 

volume of speech enough to be 

understood by the little deaf old 

man). 

 

 

 

After some words, Gianni 

notices to his father that it is 

better if he drinks something and 

also asks him if he needs 

anything else.  

 

Mr. Rossi feels weak, he would 

prefer to stay some extra time in 

bed  

 

 

SRS reaches the kitchen and then 

the dining room recognizing and 

avoiding obstacles on the path. 

 

SRS recognizes the table and the 

objects: grabs them and put them 

on the tray. 

 

 

SRS Reaches the sleeping room 

recognizing and avoiding 

obstacles on the path and stops 

nearby the bed in the learned 

position. 

 Gianni directs the SRS first into 

the kitchen (for example 

Through the video camera of the 

SRS system he looks around and 

recognizes the locations and the 

objects, or through a navigation 

map of the house),  

- Bringing the bottle of water 

and a glass and put on its tray 

- Bringing the drawing kit left on 

the table. 

 

 

 

 

 

Mr. Rossi says good bye and 

sends SRS to his place 

 

 

 

 

The SRS System goes 

autonomously back to its 

recharge place  

Gianni also says to his father he 

will come the next day for a 

visit, to see why the legs are 

painful,  

Then say good bye and finishes 

the call. 
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Setting table 

 
 
The time now is 7.30 pm, the SRS system is activated, as programmed it 
automatically goes from its recharging place to the dining room where the old man is 
sitting; and ask him it‘s dinner time if he likes; time has been agreed and planned, 
because Mr. Rossi often has no appetite, and his relative is worried he may lose too 
much weight, so they decided to schedule dinner time in this way7. The man 
agrees (* otherwise SRS would have come again after half an hour asking again) and 
so SRS goes to the kitchen: as previously learned from the remote operator, it takes 
from the various compartments of the kitchen all the stuff , put them on its tray and 
start to search for the kitchen table  
 
But it happens that SRS is unable to find the table. SO SRS send a call to Gianni. 
Gianni however is unable to find out why SRS is experiencing this problem, because 
through SRS he check the kitchen and everything seems normal, the table is still in its 
place. He therefore forwards SRS's problem to the 24-hour service asking for help. The 
trained professional quickly realizes that the problem is the new, red tablecloth that 
Beatriz has put over the table. SRS can no longer recognize the table because its color 
has changed completely. The remote operator therefore teaches SRS the recognition 
of a new object. He then assigns this new object to the existing object "dining room 
table" as an alternative appearance version. SRS become able to recognize the new 
table configuration, storing and learning this new information about different 
alternatives in its memory and starts to put in the correct order on the table all the items 
 

Mr. Rossi SRS system Gianni (The son-RO) RO 24 hours service 

 

 

 

man agrees (* otherwise 

SRS would have come 

again after half an hour 

asking again) 

SRS system is activated 

automatically and notifies 

Mr. Rossi it is dinner time 

if he likes 

  

 SRS goes to the kitchen, 

recognizes the shelves and 

brings from the various 

compartments of the 

  

                                                 
7
 The functionality of scheduling a reminder will be performed by an external program which will 

activate the robot at the time specified. 
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kitchen the everyday items  

 SRS is unable to find the 

table: SRS sends a call to 

Gianni 

 

Gianni is unable to 

find out why SRS is 

experiencing the 

problem.  

He forwards it to 24-

hour service 

 

 

 

 

 

Trained professional 

quickly detects the 

problem and:  

-  Teaches SRS the 

recognition of the 

new object.  

- assigns this new 

object to the 

existing object 

"dining room 

table" 

 SRS put in the correct 

order on the table all the 

items 

  

 

Heating and serving dinner 
 
After setting table task, SRS goes again to the sitting room, shows Mr. Rossi what 
Beatriz has previously selected with him in the afternoon and wait for elderly 
confirmation about ―Soup and table water‖. At this time SRS send a call to the elderly‘s 
son but he is not available so the SRS system sends a call to the SRS 24 hour service.  
 
The first free remote operator sees the request and he/she starts to control the system: 
first the remote operator directs the SRS system where the user is sitting in the living 
room and out through the SRS communicates with the man, presenting himself and 
asking permission for going to kitchen to prepare dinner. As the elderly agrees, the 
remote operator directs SRS to the kitchen, makes SRS open the refrigerator, 
recognizes and take out the tapper ware containing soup prepared by Karen in the 
morning, directs the robot to the microwave.  
 
Because it is the first time that SRS has to use the microwave, it notifies the remote 
operator that it has a problem and cannot continue. The remote operator helps with the 
microwave and teaches how to open it and set programs. SRS sets the microwave 
program and heats the food, then brings it to the table.  It also takes out of the fridge 
the bottle of water and put it on the table. 
 
At that time, the remote operator directs the SRS system where the user is sitting in the 
living room and out through the SRS communicates that the dinner is served. Then, the 
operator, after asking if anything else is needed, close the call.  Then the man grabs 
his stick and slowly goes to the kitchen, sits at the table and starts his dinner. At the 
end of the call, the SRS System autonomously goes back to its recharge place 
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Mr. Rossi SRS system 24 hours service - RO 

 

 

 

The man agrees (*otherwise 

further interaction with the RO 

will be needed) 

SRS goes to the living room, 

shows him what Beatriz prepared 

this morning and wait for elderly 

confirmation. 

 

 - SRS send a call (for example 

to the smart phone) to the 

elderly‟s son but he is not 

available. 

- SRS system send a call to 

the SRS 24 hour service 

  

  The first free remote operator sees 

(for example on his pc) the 

request: “prepare dinner, Mr. 

Rossi, and the choices of the man. 

The old man agrees 

 

SRS Reaches the dining room 

recognizing and avoiding 

obstacles  

 

He/she starts to control the SRS 

system 

- directs the SRS system to 

the user 

- asks for permission 

- introduces himself 

- asks for going to kitchen 

and prepare dinner 

  

 

SRS reaches the kitchen 

recognizing and avoiding 

obstacles  

The remote operator directs SRS 

to the kitchen 

 

 SRS recognizes the refrigerator , 

grasps the handle, opens it, take 

he/she makes SRS open the 

refrigerator, recognizes and take 

out the tapper ware containing 
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out the first food controlled by 

the operator. 

 

Bring soup tapper ware, put it on 

the tray, close the refrigerator  

soup prepared by Karen in the 

morning,  

 

 

 SRS goes to the microwave place, 

grasps the handle and opens the 

microwave, put the tapper ware 

inside and close. 

 

SRS notifies the remote operator 

that it has a problem. 

 

SRS carries it out the 

programming task. 

After the set time has passed, 

grasp again the handle, open, 

grasp the tapper ware and take it 

to the table. 

He/she directs the robot to the 

Microwave  

and ask SRS to start the program 

for heating  

 

 

RO helps with programming 

 

 

 

 

The RO drives the robot to the 

table. 

 It goes to the fridge, recognizes 

the handle, grasps it, opens it, 

recognizes the other food in the 

list, bring them and pout on the 

try.  

Closes the fridge 

Puts everything on the table. 

He sends again SRS to the fridge, 

take out of the fridge the bottle of 

water and makes SRS put it on the 

table 

 

  

 

 

SRS reaches the sitting room, 

recognizes the man and stops in 

front of him communicating that 

dinner is served (for example, the 

elderly listen to the operator 

voice or a recorded voice saying 

and /or displaying on the screen 

“good evening, dinner is ready”) 

At that time the remote operator 

directs the SRS system where the 

user is sitting in the living room 

and out through the SRS 

communicates with him 

 

 

 

Then the man, grab his stick 

and slowly goes to the kitchen. 

 

 

 

 

At the end of the call, the SRS 

System autonomously goes back 

to its recharge place. 

The operator after asking if 

anything else is needed close the 

call 
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Night monitoring  
 

Alternative 1: SRS stand alone 

 
 
Time is 5.00am. Mr. Rossi gets up because he needs to go to toilet. While reaching 
the toilet, he loses his balance and fall on the ground hurting his leg against an edge. 
He tries to get up by himself but realizes that his leg hurts very much. So he wants to 
call for help and asks help of SRS.  
SRS stops its charging cycle and activates: first it places an emergency call like a 
common personal emergency system both to the ambulance service and to the son 
Gianni. 
While Gianni quickly prepares to go to his father‘s home, SRS send a call to the 24 
hour service: the first Remote operator sees the emergency call and starts to search 
for the elderly inside the house through SRS TV camera, when the operator finds him, 
it stops near him, checking the situation, presenting himself and trying to comfort the 
old man. The operator informs the old man that an emergency call has already been 
placed both to the ambulance service and to his son, then the remote operator asks 
him not to move while waiting for the ambulance and at the end assures him he will be 
with him in the meanwhile for every needs. 
Mr. Rossi, asks for communicate with his son, he wants to assure his son that he feels 
quite ok so to not run too much to reach him; the remote operator put Mr. Rossi and 
Gianni in communication  
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After 10 minutes the ambulance arrives, and the remote operator send SRS to the 
entrance door, recognizes the rescuers and ask to SRS to open the door. SRS do this 
task autonomously as learnt when it was newly purchased. 

 
Mr. Rossi SRS system Gianni (The son-

RO) 

RO 24 hours service 

Mr. Rossi falls on the 

ground hurting his leg. 

He asks help of SRS. 

(for Example: the man 

wear a special SRS 

telecontrol) 

 

 

 

 

 

SRS stops its charging 

cycle and activates: 

it places an emergency call  

- to the ambulance service 

and 

- to the son Gianni. 

- to the 24 hour service 

 

 

 

 

 

 

 

 

 

 

 

Gianni receives the 

alarm and quickly 

prepares to leave his 

home to reach the 

city where his father 

lives. 

 

 

 

 

 

 

 

 

 

 

 

The first Remote 

operator sees the 

emergency call and 

starts to search for the 

elderly inside the 

house through SRS 

TV camera. 

When the operator 

finds him, it stops near 

him, checking the 

situation, presenting 

himself  

 

 

 

 

 

 

 

Mr. Rossi asks for 

communicate with his 

son, he wants to assure 

his son that he feels quite 

ok so to not run too much 

to reach him 

SRS allow communication 

between RO and elderly 

(For example: through the 

screen and microphone of 

the robot, or trough the 

SRS telecontrol that Mr. 

Rossi used for calling 

help…) 

 

  

 

 

 

The remote operator 

asks him not to move 

while try to comfort 

the old man.  

 SRS allow communication 

between RO and elderly 

 

(for example: video call 

through the screen of the 

robot, or just bringing 

fetching and bringing the 

cordless phone to Mr. 

Rossi) 

 The remote operator 

put Mr. Rossi and 

Gianni in 

communication 

(for example: video 

calling through the 

screen of the robot, or 

just Mr. Rossi asking 

SRS to bring the 
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 phone because he is 

not able to reach it) 

 

  

 

 

 

SRS goes to the entrance, 

autonomously recognizes 

the door and open it. 

 RO drives SRS to the 

entrance, recognizes 

the emergency 

personnel and ask 

SRS to open the door. 

 

                  

 

Alternative 2: SRS together with smart home and night monitoring system
8
 

 

 
 
Time is 5.00am Mr. Rossi gets up because he needs to go to toilet. As he get up lights 
automatically turns on and the smart home monitoring system starts to track his 
movement and position in the house. While walking into the corridor, he feels bad, 
loses his balance, fall on the ground, losing consciousness. 
The smart home monitoring system detect a the fall and send the alarm both to the 
ambulance service and to the son Gianni, then communicate to SRS the position of the 
man inside the house.  
SRS stops its charging cycle and activates, reaches the corridor, and stop beside the 
man and send a call to the 24hour services. 
In the meanwhile the man revives, and sits on the ground still being confused. 
The first Remote operator sees the emergency call, starts checking the situation 
though SRS tvcamera, sees the man fallen on the ground and so try to communicate 
with him. The operator informs the old man that an emergency call has already been 
placed both to the ambulance service and to his son, then the remote operator asks 
him not to move while waiting for the ambulance and at the end assures him he will be 
with him in the meanwhile for every needs. 

                                                 
8
 Keepin in mind our possibility of using FDCGO Smart home environment:automation of lights, 

doors etc. and probably* ACUBE monitoring system composed by: TV camera Network, IR 
position sensors, RFID sensors in different part of the house, tracking position software 
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Once the ambulance arrives and the emergency service ring the bell, the entrance 
door automatically opens (because of the emergency system activation). 

 
Mr. Rossi Smart home monitoring 

system 

SRS system RO 24 hours service 

Mr. Rossi gets up 

because he needs to go 

to toilet.  

 

As he get up lights 

automatically turns on 

and the smart home 

monitoring system 

starts to track his 

movement and position 

in the house 

  

While walking into the 

corridor, he feels bad, 

loses his balance, fall on 

the ground, losing 

consciousness. 

 

 

 

 

The smart home 

monitoring system 

detect a the fall and 

send the alarm: 

- to the ambulance 

service  

- to the son Gianni  

- to the Remote operator 

service 

- then communicate to 

SRS the position of the 

man inside the house.  

 

 

 

 

 

 

 

SRS stops its charging 

cycle and activates, 

reaches the places 

reported by the smart 

system, the corridor, 

recognizes the man and 

stop beside the man and 

send a call to the 24hour 

services. 

 

T 

 

 

 

 

he first Remote 

operator sees the 

emergency call  

In the meantime the 

man revives, and sits on 

the ground still being 

confused 

  

 

SRS allow 

communication between 

RO and elderly 

(for example: video call 

through the screen of the 

robot, or just bringing 

fetching and bringing 

the cordless phone to 

Mr. Rossi) 

He starts checking the 

situation though SRS 

tvcamera, then asks 

him not to move while 

waiting for the 

ambulance, in the 

mean while try to 

comfort the old man.  

 Once the ambulance 

arrives and rings the 

bell, the entrance door 

automatically opens 

(because of the 

emergency system 

activation). 

 

  

 
*probable (related to results of ACUBE project) 
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5.3 Scenarios for Prototype 2. 
 
The old lady: Mrs. Gonzalez, the mother, 82 years old, widow, living alone since 15 

years ago. She had chronically vascular diseases and she suffered heart surgery last 

year. From time to time she feels dizzy and, sometimes, confused. In general, she 

feels her health is worse than one year ago, although she does not suffer from major 

diseases and she is proud in being able to live alone. 

Functions – 1st level 
Functions 
limitations -  
2nd level 

Limitations Notes 

ORIENTATION FUNCTION  Light problems  

MENTAL FUNCTIONS 
Memory 
functions 

Light to moderate 
problems 

Temporary 
difficulties due 
to vascular 

disease 

SENSORIAL FUNCTION 

Seeing 

functions 

Moderate 

problems 
 

Hearing 
functions 

No problems  

VOICE FUNCTIONS  
Minor changes 

related to aging 
 

NEUROMUSCULOSKELETAL 
AND MOVEMENT-RELATED 
FUNCTIONS 

Mobility of joint 
functions 

Light limitations 
Legs and 
shoulders 

Gait pattern 
functions 

Light limitations  

Muscle power 
functions 

Moderate 
limitations 

Temporary 
difficulties due 
to vascular 
disease 

 

The daughter: Nerea, 45 years, sales manager of a company. She sometimes felt bad 

not spending enough time with her mother. Mrs. Gonzalez still live independently, she 

increasingly has problems to carry out her daily tasks and, although Nerea take care of 

her mother at her best, she feels stressed with this situation. 

 

Day monitoring. 
It is 11.00 A.M. It has been a long journey, but at last the plane landed in the Brussels 

airport. Nerea is a little bit worried about her mother, she has been feeling dizzy these 

days, so she access to the SRS remote control system and send a request to Mrs. 

Gonzalez. SRS leaves it charging position and inform Mrs. Gonzalez about the request 

sent by her daughter. Mrs. Gonzalez agrees and, then, Nerea can see that her mother 

is the bedroom, sitting in the sofa wearing a nightdress. Mrs. Gonzalez has her own 

daily routine and normally she is doing light housekeeping tasks at this time, so she 

feels worried.  

Nerea: ―Hello mum! Mum, are you ok?‖  

Mrs. Gonzalez, ―Yes Nerea, I‘m fine; nothing important happened in my life, like ever. Are you 

ok? Shouldn‘t you be at work?‖  

Nerea, ―Mum, I‘m in Brussels; I just arrived, although I‘m still in the airport. I told you about this 

trip, don‘t you remember?‖ 

Mrs. Gonzalez: ―I‘m not in the mood sweetie, I feel tired and I have a light headache this 

morning.‖  

Nerea: ―Perhaps if you stand up and go for a walk… some exercise and fresh air would be good 

for you.‖ 
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Mrs. Gonzalez SRS Nerea 

  

 

It shows the login screen. 

Nerea arrives at Brussels and 

access SRS in order to 

contact her mother. 

 

 

 

She introduces her user name 

and password. 

  

 

 

It receives a request of remote 

control from Nerea. SRS 

informs Nerea that an 

authorization is needed and  

request Mrs. Gonzalez‟s 

agreement 

She selects the remote control 

option. 

 

 

Mrs. Gonzalez receives an 

authorization message.  

She allows Nerea to take the 

control of the SRS 

 She is informed by the system 

that authorization is needed 

 SRS receives Mrs. 

Gonzalez‟s authorization. 

It notifies Nerea that she can 

use the remote control. 

Time for remote control starts 

 

 

 

 

 

SRS start monitoring guided 

by Nerea as RO: 

- Situation awareness 

- Environment 

recognition 

 

 

 

 

 

Nerea is informed that she 

can take the remote control 

now. 

She takes the control of the 

system. She has a look around 

the flat, checks her bedroom. 
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- Information exchange 

 

 She notice that she is still in 

the bedroom, so she suggests 

her to go for a walk  

 

 

Standing up assistance. 
 

Mrs. Gonzalez agrees with her daughter and Nerea directs the robot to the sofa and 
place and orient it correctly for standing up assistance. The SRS system analyzes the 
data stream between remote operator and the robot. SRS pattern analysis derives the 
intent of the remote operator. SRS detects and store the sofa as a new location. 
Mrs. Gonzalez takes hold of the handless, gets up gradually and slowly goes through 
the corridor to the bathroom (they have installed handles along the corridor and in the 
bathroom).  
 

 
 

Nerea, still on the control of the system, drives SRS through the corridor along with her 
to the sitting room in the other side of the corridor. Again, the SRS system analyzes the 
data stream between remote operator and the robot and turn intents of the remote 
operator into actions. 
 

Mrs. Gonzalez SRS Nerea 

-   Nerea directs correctly SRS 

and orient it for the standing-

up task 
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She hold SRS handle and gets 

up 

SRS reaches the correct 

position 

 

She goes through the corridor 

to the bathroom 

 

 

 

 

SRS move along with her and 

send feedback to Nerea 

 

 

 

 

She directs the system along 

the corridor 

 

 

Nerea watches them and 

realizes they have arrived to 

the living room 

 

 

Reaching difficult objects.  
 
Nerea feels more relaxed since her mother is in the living room now, taking care of her 
plants. Although outdoors social activities are her favorites, Mrs. Gonzalez also enjoys 
doing light housekeeping tasks in the morning. So Nerea uses SRS to say goodbye to 
her and take a taxi to go to her meeting. 
 
After taking care of her plants and arranging her living room a little bit, Mrs. Gonzalez 
decides to read a book. Since she had some pain on her shoulders and the book is 
placed high in a bookshelf, she asks the SRS to bring it. With the cam included in the 
arm, it shows to Mrs. Gonzalez the books on the shelf and she selects the one she is 
reading these days. Once the SRS has grasped the book, it places it on the platform 
table and Mrs. Gonzalez can pick it up easily. SRS stores information about the 
selected book. 
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Mrs. González SRS Nerea 

Mrs. Gonzalez is doing light 

housekeeping tasks 

 

 

 

 

SRS detects disconnection. 

- It displays a goodbye 

message to Nerea. 

- - It changes to 

autonomous mode. 

 

 

Nerea says goodbye and 

disconnect 

 

She asks the SRS to take a 

book from bookshelf  

 

 

 

 

 

 

 

 

 She selects the book she 

wants to read. 

 

 

Recognition of the object: 

- Object of a learned 

class (books) 

- No enough 

specification about 

which book in the 

bookshelf 

SRS shows Mrs. Gonzalez 

different possibilities. 

 

 

 

 

 

 

 

 

 

 

 

Mrs. González selects the 

book she wants to read. 

 

 

SRS grasps the book and 

place it on its platform 

 

 

 

Reminder function. 
 

Later in the afternoon, Mrs. Gonzalez receives an advice. Usually she goes out for 

small, light shopping, but from time to time she forgets important, heavy things such as 

milk. Because of that, she programmed the system with Nerea and it sends her a 

reminder of ordering heavy groceries to a supermarket with home-delivery service 

every week.9  

Mrs. Gonzalez gets noticed of this reminder and access to the online functionality to 

order her groceries. The system shows her most-commonly order items, and she 

                                                 
9
 The functionality of scheduling a reminder will be performed by an external program which will 

activate the robot at the time specified. 
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selects milk, orange juice, sugar, rice and apples. It also allows an option to show more 

items, but she does not need it since all she needs is in the list. A confirmation 

message is showed including all the items selected and Mrs. Gonzalez just need to 

check it again, confirm the order. 

Later this afternoon, Nerea sees a message from the system. Her mother as confirmed 

the reminder about shopping and order it correctly, so she feels more relaxed and take 

her fly back home. 

 
Mrs. González SRS Nerea 

 

 

She sees the message and 

starts the process by sending 

a confirmation message. 

The system sends a reminder 

about ordering heavy 

groceries. 

 

 

 

She selects the groceries she 

needs. 

 

 

She indicates that she has 

finished. 

 

 

She confirms it. 

It shows a list of the most 

commonly ordered groceries. 

 

 

It shows a message asking for 

other groceries. 

 

 

It sends a confirmation 

message including all the 

groceries selected. 

 

The shopping request is sent 

to the supermarket. 

 

  She receives a message being 

informed of the process. 

 

 

Shopping management 
 

After two hours, the interphone calls, Mrs. Gonzalez goes to the entrance door, 
recognize the man with the shopping because of his clothes and open the door. At this 
point, she calls for SRS and tell to the delivery man to put the shopping box on the 
mobile base of SRS. 
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The man leaves the shopping, says goodbye and goes away. Mrs. Gonzalez closes 
the door and sends a call to the SRS service. The first free operator responds to Mrs. 
Gonzalez and asks to the operator if can put the shopping away. So, with the 
permission of Mrs. Gonzalez, the remote operator through the SRS system goes to the 
kitchen and places the groceries.  
 

 
 
At the end of the call, the operator drives SRS to Mrs. Gonzalez position and asks if 
she needs something else. She says that everything is fine for the moment so the 
operator say goodbye and closes the call. SRS autonomously go back to its recharge 
place. 
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Mrs. González SRS system RO 24 hours service 

Tele interphone calls, Mrs. 

Gonzalez: 

- Goes to the entrance door. 

- Recognize the delivery 

man and open the door.  

- Calls for SRS 

- Ask the man to put the 

shopping box on the 

mobile base of SRS 

 

 

 

 

 

 

 

SRS Reaches the entrance door 

recognizing and avoiding 

obstacles 

 

Mrs. Gonzalez closes the door 

and sends a call to the SRS 

service 

 

  

 

The first free operator responds 

to Mrs. Gonzalez 

  

SRS reaches the kitchen and 

places the object: 

- Situation awareness 

- Environment recognition 

- Information exchange 

The remote operator drives the 

SRS system to the kitchen 

 

 

Mrs. González says that 

everything is fine for the 

moment 

 

 

 

 

At the end of the call, the SRS 

system autonomously goes back 

to its recharge place. 

The operator drives SRS near to 

Mrs. Gonzalez and asks if she 

needs something else.  

 

The operator closes the call 
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6. SRS GUIDELINES ON ETHICAL CONCERNS. 
 

6.1. Ethics principles. 
By the term ethical we mean all these issues that concern questions about life (and 

death), about revealing personal data, revealing diagnosis, about daily care and 

guidance, or about the application of protective or liberty-restraining measures. 

Persons and organisations participating in the project will guide their activities by 

means of the following four principles: 

1. Non maleficence. The study and general operation of the device should not 

harm the participant, or put him or her under unacceptable risk (this includes 

risks to privacy). 

2. Beneficence. The study and general operation of the device should benefit the 

participant according to his or her own conception of the good (this is a non-

paternalistic interpretation of the principle, and includes making sure that 

participants hold authentically those conceptions).  

3. Justice. The study and general operation of the device should take into account 

the legitimate interests of third parties, and not incorporate or promote any bias 

based on gender, culture, nationality, or other sources of social prejudice (this 

includes fair selection of the subjects for the user trials). Benefits of the study 

will be shared with the involved communities (this includes publication of the 

results of the study).  

4. Respect for autonomy. With the general aim of promoting the participants‘ 

cognitive and functional abilities, participation in the study and in the general 

operation of the device should be based upon a process of informed consent, 

and the participants right to control his or her personal information will be 

respected at all times (this includes issues of confidentiality and data security). 

One important concern in the search is to balance in the relationship between the 

demand for a better quality of life and respective researches, and rights of the research 

participants. In this regard, data privacy refers to the evolving relationship between 

technology and the legal right to, and public expectation of privacy in the collection and 

sharing of data. Privacy problems exist wherever uniquely identifiable data relating to a 

person or persons are collected and stored, in digital form or otherwise. Improper or 

non-existent disclosure control can be the root cause for privacy issues. The most 

common sources of data that are affected by data privacy issues are: 

· Health information 

· Criminal justice 

· Finantial information 

· Genetic information 

· Location information 

· Cultural information 
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The challenge in data privacy is to share data while protecting the personal identity 

from the information.10 

 

6.2. EU Fundamental Rights 
The European Commission defines the principles of European research ethics through 

the following points11: 

· The principle of respect for human dignity 

· The principle of utility 

· The principle of precaution 

· The principle of justice 

Directive 95/46/EC is the reference text, at European level, on the protection of 

personal data. It applies to data processed by automated means (e.g. a computer 

database of customers) and data contained in or intended to be part of non automated 

filing systems (traditional paper files). It sets up a regulatory framework which seeks to 

strike a balance between a high level of protection for the privacy of individuals and the 

free movement of personal data within the European Union (EU). To do so, the 

Directive sets strict limits on the collection and use of personal data and demands that 

each Member State set up an independent national body responsible for the protection 

of these data. 

This directive defines personal data as ―all information on an identified or identifiable 

person‖, considering an identifiable person as anyone whose identity might be 

determined, directly or indirectly, in particular by means of an identification number or 

one or several specific elements, characteristics of his physical, physiological, mental, 

economic, cultural or social identity and attributes special protection to health data12. 

 

On the other hand, the Charter of Fundamental Rights of the European Union (2000/C 

364/01) aims to make more visible to the Union's citizens the fundamental rights that 

they already enjoyed at the European level. It brings together those rights that are 

scattered throughout many different sources. It includes, without adding new legislation 

or jurisprudence, the protection of personal data, as well as rights in the field of bio-

ethics, required by advances in information technologies and genetic engineering. 

Finally, by expressing rights that were at times buried in the abundant jurisprudence of 

the Court of Justice of the European Communities, it responds to legitimate demands 

for transparency and impartiality in the functioning of Community administration. The 

European Charter of Fundamental Rights13 states: 

 

 

 

                                                 
10

 European Commission: Ethics for researchers, Facilitating research excellence in FP7 
ftp://ftp.cordis.europa.eu/pub/fp7/docs/ethics-for-researchers.pdf  
11

 http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=366&lang=1  
12

 Directive 95/46/EC. Directive 95/46/EC of the European Parliament and of the Council of 24 October 
1995 on the protection of individuals with regard to the processing of personal data and on the free 
movement of such data. 
13

 Charter of Fundamental Rights of The European Union. 2000/C364/01. Official Journal of the 
European Communities 18 December 2000 

http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=Directive&an_doc=1995&nu_doc=46
ftp://ftp.cordis.europa.eu/pub/fp7/docs/ethics-for-researchers.pdf
http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=366&lang=1
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Art 3: Right to the integrity of the person 

1. Everyone has the right to respect for his or her physical and mental integrity. 

2. In the fields of medicine and biology, the following must be respected in 

particular. 

1. The free and informed consent of the person concerned, according to 

the persons. 

2. The prohibition of eugenic practices, in particular those aiming at the 

selection of persons. 

3. The prohibition on making the human body and its parts as such a 

source of financial gain. 

4. The prohibition of the reproductive cloning of human beings. 

Art. 8: Protection of personal data 

1. Everyone has the right to the protection of personal data concerning him or 

her. 

2. Such data must be processed fairly for specified purposes and on the basis 

of law. Everyone has the right of access to data which has been collected 

concerning him or her, and the right to have it rectified. 

3. Compliance with these rules shall be subject to control by an independent 

authority. 

Art. 13: Freedom of the arts and sciences. 

1. The arts and scientific research shall be free of constraint. Academic freedom 

shall be respected.  

The European Directive on the protection of personal data contains a number of key 

principles which must be complied with. Anyone processing personal data must comply 

with the eight enforceable principles of good practice. They say that data must be: 

1. Fairly and lawfully processed. 

2. Processed for limited purposes. 

3. Adequate, relevant and not excessive. 

4. Accurate. 

5. Not kept longer than necessary. 

6. Processed in accordance with the data subject‘s rights. 

7. Secure. 

8. Not transferred to countries without adequate protection. 

 

6.3. Research rules as defined by the Seventh Framework Programme  
SRS is a Collaborative Project within the 7th Framework Programme.  For this project a 

review of EU policies and FP7 ethical guidelines has been conducted as planned, with 

particular reference to their corresponding implementation in national policies of 

Partners concerning the research related to human needs and ICT assistive 

technology.  

The Seventh Framework Programme of the European Commission addressed 

especially the topic of how to introduce the ethical perspective into the working 

structure of a research consortium, by defining three major directions of ethics in 

scientific and industrial research. For that purpose, ethics are defined as: 
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· An academic discipline. Ethics is the critical study of the norms that 

guide our actions.  

· Practical skills. Ethics is the practical art of knowing how to apply moral 

principles in concrete situations. 

· Value systems. Ethics deals with the core values that guide a person or 

an organisation on the way to its shared vision. 

As stated by Article 6 of the Seventh Framework Programme, and reminded by the 

guidance for ethics in ICT (Ethical Guidelines for undertaking ICT research in FP7, 

Annex 5), EU funded activities should not contravene fundamental values and rights 

specified in the Charter of Fundamental Rights of the European Union. These 

principles cover dignity, freedom, equality, solidarity, citizens‘ rights and justice.  

Applying for EU funding, researchers should include in their proposal specific tasks or 

a specific work package that explicitly addresses ethical concerns and outlines how 

ethical issues raised by their research will be handled. Following a responsible 

approach, proposals must comply with Article 8 of the European Human Rights 

Convention. Privacy and autonomy concerns likely to be present in their proposal have 

to be seriously addressed by researchers.  

Since new dangers associated with the process of ICT research can exist, researchers 

should carry out a prior assessment of risk and identification of precautionary actions 

proportional to the potential risk/harm. Finally, activities supported by the Seventh 

Framework Programme should respect fundamental ethical principles in confronting 

with main issues like the following: 

• privacy and informed consent, 

• use of animals in ICT research, 

• ICT implants and wearable computing, 

• e-health and genetics, 

• ICT and bio- and nano-electronics. 

In carrying out their project, researcher has to comply with national legislation, 

European Union legislation, international conventions and declarations and to take into 

account the Opinions of the European Group on Ethics. Nonetheless, consideration of 

ethical issues goes beyond simple compliance with current regulations and laws. 

Because of the need to better define the circumstances in which ethical guidelines are 

still to be designed, there is a current increase in the number of EU activities aimed at 

defining ethical guidelines in developing ICT for elderly people. 

ETICA14 is a European project looking at emerging technologies and arising ethical 

issues likely to materialize in the next 10 –15 years. The main goal of the project is to 

make recommendations to policy makers on how to address ethical issues in emerging 

technologies. In the context of ETICA, a list of core ethical issues has been proposed:  

• Privacy protection and confidentiality  

• Transparency of the collected data management by the system  

• IT-Security and identity management  

• Risk assessment (Insurance)  

• Delegation of control  

                                                 
14

 http://moriarty.tech.dmu.ac.uk:8080/ 

http://moriarty.tech.dmu.ac.uk:8080/
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As part of the EU funded project SENIOR15, a series of interviews to leading experts on 

privacy, ethics, technology and ageing has been run. Issues like those raised by the 

Seventh Framework Programme policy have been mentioned by all the participants. 

Expert in the field of technology, Sergio Bellucci considered privacy as a very important 

and delicate issue. It is the most important ethical aspect to look at in research on 

medical ICT use and the use of monitoring devices and smart homes. Bellucci 

recognises that ICT technologies not only have many advantages, but many risks as 

well. He observes that people often lack of proper information and this is the main 

threat to their privacy.  With the goal to increase the quality of life, a switch to a very 

intensive use of assistive technologies will occur in a few years from now. Even if, 

according to him, technology will not replace human care givers, this increased 

production will represent anyway a main ethical problem for projects dealing with older 

people in technological fields. Since older people are not familiar with technology as 

younger generations, they are often unable to give proper consent to participate in 

research studies: they may not understand the topic or the implications of the study, for 

example. The solution Bellucci proposed, therefore, is to educate the elderly and give 

them the tools they need to look after their own privacy issues, ―empowering them they 

must control these devices, not the other way around‖.  

Another participant to those series on interviews, Roberto Tavano seems to agree with 

Bellucci‘s considerations. In Tavano‘s opinion, technology is only a mean of 

communication that it‘s always ―in the hands‖ of the user. However those that can 

protect their privacy and their identity are those that are technologically savvy. AS a 

consequence, those who are digitally illiterate are more vulnerable and open to 

predators, and elderly people represent still a large part of the digitally illiterate 

population. The privacy problem with assistive technologies is not due to technology 

itself, it‘s rather due to how technology can be used. People must be aware of what is 

going on in order to be able to make decisions and for this to occur, a tool they use 

should be an easy and intuitive user interface.  

 

6.4. Data storing legislation. 
Research and development in the SRS project will be conducted in United Kingdom, 

Belgium, Italy, Germany, Spain and Austria. Field testing and evaluation will be 

performed in Donostia-San Sebastian (Spain) and Milano (Italy). In addition, collection 

of personal data (i.e. user requirement study) and usability testing will also be 

performed in Stuttgart (Germany). No research or transfer of knowledge to non-

European countries is planned within the project.  

In this sense, SRS will be compliant with: 

· The Spanish law of Personal Data Protection LOPD 15/1999, which entered 

into force on the 14th of January 2000. This law supersedes the previous 

LORTAD 5/1992 and regulates the procedures required to acquire, store, 

process, use, hand-over and destruct permanent and temporal personal data. 
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 http://seniorproject.eu/ 
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· The Italian law of Personal Data Protection : Decreto legislativo 30 giugno 

2003, n. 196: ―Codice in materia di protezione dei dati personali‖, published on 

GU n.174 del 29-7-2003 - Suppl. Ordinario n.123. As the Spanish law it 

regulates the procedures required to acquire, store, process, use, hand-over 

and destruct permanent and temporal personal data with particular attention on 

the concept of ―respect of rights, dignity and freedom‖  

· In Germany, the State of Baden-Würrtemberg Law on Data Protection 

(Landesdatenschutzgesetz Baden-Württemberg)  

In addition, the project will incorporate any new legislation appearing during the course 

of the project development in the involved countries or at the European level. Also, the 

project consortium will inform the European Commission, when required, that local, 

regional or national ethics approval has been obtained before research to which it 

relates is carried out. 

 

6.4.1 European legislation. 
 European Legislation, regulations and conventions16  

• Directive 95/46 on the protection of personal data 

• Ethics and EU funded research Council Decision 1513/2002/EC on FP6 

• EU research on ethics in science Council Decision 2002/835/EC adopting a specific 

programme for research, technological development and demonstration: ‗structuring 

the European Research Area‘ (2002–2006) 

• EU Directive on Good Clinical Practice, 2005 (January 2006) 

The Consortium will conform to the rules and legislation17   

 

6.4.2 Spanish legislation 
INGEMA will fulfill all the requirements stated by the Spanish Organic Law 15/1999 of 

13th December on the Protection of Personal Data (LOPD 15/1999) [4] that intends to 

guarantee and protect the public liberties and fundamental rights of natural persons, 

and in particular their personal and family privacy, with regard to the processing of 

personal data.  

This Organic Law shall apply to personal data recorded on a physical support which 

makes them capable of processing and to any type of subsequent use of such data by 

the public and private sectors. 

With personal data, the Organic Law means ―any information concerning identified or 

identifiable natural persons‖. Some important information regarding the LOPD 15/1999 

that applies to SRS: 

 

Art. 4: Quality of the data 

 

                                                 
16

 (available at http://ec.europa.eu/research/science-society/page_en.cfm?id=3181) 
17

 available at http://europa.eu.int/comm/research/science-society/ethics/rules_en.html 

http://ec.europa.eu/research/science-society/page_en.cfm?id=3181
http://europa.eu.int/comm/research/science-society/ethics/rules_en.html
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1. Personal data may be collected for processing, and undergo such processing, 

only if they are adequate, relevant and not excessive in relation to the scope 

and the specified, explicit and legitimate purposes for which they were obtained. 

2. Personal data shall be erased when they have ceased to be necessary or 

relevant for the purpose for which they were obtained or recorded. 

3. They shall not be kept in a form which permits identification of the data subject 

for longer than necessary for the purposes for which they were obtained or 

recorded. 

4. Personal data shall be stored in a way which permits the right of access to be 

exercised, unless lawfully erased. 

 

Art. 5: Right of information in the collection of data 

1. Data subjects from who personal data are requested must previously be 

informed explicitly, precisely and unequivocally of the following: 

· The existence of a file of personal data processing operation, the purpose of 

collecting the data, and the recipients of the information. 

· The obligatory or voluntary nature of the reply to the questions put to them. 

· The consequences of obtaining the data or of refusing to provide them. 

· The possibility of exercising rights of access, rectification, erasure and 

objection 

· The identity and address of the controller or of his representative, if any. 

 

Art. 9: Data security 

1. The controller or, where applicable, the processor shall adopt the technical and 

organizational measures necessary to ensure the security of the personal data 

and prevent their alteration, loss, unauthorized processing or access, having 

regard to the state of the art, the nature of the data stored and the risks to which 

they are exposed by virtue of human action or the physical or natural 

environment. 

2. No personal data shall be recorded in files which do not meet the conditions laid 

down by rules regarding their integrity and security, as well as the rules 

governing the processing centers, premises, equipment, systems and 

programs. 

 

Art 10: Duty of secrecy 

1. The controller and any persons involved in any stage of processing personal 

data shall be subject to professional secrecy as regards such data and to the 

duty to keep them. These obligations shall continue even after the end of the 

relations with the owner of the file, or, where applicable, the person responsible 

for it. 

 

Art. 15: Right of access 
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1. The data subject shall have the right to request and obtain free of charge 

information on his personal data subjected to processing, on the origin of such 

data and on their communication or intended communication. 

2. The information may be obtained by simply displaying the data for consultation 

or by indicating the data subjected to processing in writing, or in a copy, fax or 

photocopy, whether certified a true copy or not, in legible and intelligible form, 

and without using keys or codes which require the use of specific devices. 

 

Art. 16: Right of rectification or cancellation 

1. The controller shall be obliged to implement the right of rectification or 

cancellation of the data subject within a period of ten days. 

 

MATIA group and INGEMA have been involved in projects with humans from 12 years 

ago. In terms of provision and feedback for ethical consultations, INGEMA as a part of 

the MATIA group has, according to the Spanish law 223/2004 [5] a Research Ethics 

Committee that has to approve all research projects involving human participants. This 

Ethic Committee was accredited by Resolution of the Basque Health Department 

(BOVP 18th July 1997). This Committee guarantees the best quality of social, 

psychological and public health attention to elderly people and the fundamental ethical 

principles that a Clinical Research on human beings has to have. This Committee 

respects the criteria of Good Clinical Practice in Investigation and Helsinki and Oviedo 

Agreements. Also the studies involving humans are supervised by Ethics Committee of 

Donostia Hospital. 

INGEMA uses the INFOR10.doc when working and collecting data within research 

projects involving humans, covering the Organic Law on Protection of Personal Data 

(LOPD 15/1999). This means, among other, that collected data in the project, due to 

security issues, will not be accessible from the Internet and the people working with the 

data will have to have a unique password to access the database. The database will be 

sealed from people not involved in the project but working at INGEMA. Before testing 

occurs the participants are clearly informed in that, they either are allowed in keeping 

the equipment or not and has to sign an Informed Consent.  

At INGEMA, in order to resolve the problems, a document with Terms and Conditions 

of Use and Privacy Policy has to be redacted and approved by Ethics Committee of 

this project. This document has to be presented to the patient at the same times as 

Informed consent. This document has to fulfill the requirements of Directive 95/46/EC 

[6] and 97/66/EC [7], about Rights and interest of data subjects. Also this document 

covers the latter concerns to the development of the e-Forum on Privacy in information 

Society18, with its experience on best practice on the development of privacy enhancing 

technologies.  

In the project, the name of each participant will be replaced by an identification code. 

Only those people involving in replacing participants names with codes will be able to 

identify them. This information will be kept in a password-protected database, so only 

the Ingema‘s Principal Researcher can access the data. 
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6.4.3 Italian legislation 
In Italy, the general principles for clinical trials of medical devices are stated by Law 

46/97 (24/2/1997). Clinical trials are in turn subject to approval and supervision by 

Ethical Committees. Institutions that carry out clinical trials must establish their own 

Ethical Committee, according to specific rules as defined by Ministerial Decree 

18/3/1998. The Ministry of Health recently issued two official clarifications (letters to 

/3/2005 and letter 14/12/2005) recommending all Ethical Committees to stick to 

following harmonized norms: 

• UNI EN 540: Clinical trials of medical devices for human use (February 1995) 

• UNI EN ISO 14155-1: Clinical investigation of medical devices for human subjects. 

General requirements (November 2005) 

• UNI EN ISO 14155-2: Clinical investigation of medical devices for human subjects. 

Clinical investigation plans (December 2004). 

 

6.4.4 German legislation 
Relevant German laws and regulations are: 

· State law on data protection: Landesdatenschutzgesetz Baden-Württemberg 

(http://www.baden-wuerttemberg.datenschutz.de/recht/ldsg/ldsg-inhalt.htm) 

· Law on data protection for teleservices: Gesetz über den Datenschutz bei 

Telediensten TDDSG (http://www.netlaw.de/gesetze/tddsg.htm) 

· Ordinance on consumer protection in the field of telecommunication: 

Telekommunikations-Kundenschutzverordnung TKV 

(http://www.netlaw.de/gesetze/tkv.htm) 

· National transposition of the European anti-discrimination and equal reatment 

directives: Allgemeines Gleichbehandlungsgesetz (http://www.allgemeines-

gleichbehandlungsgesetz.de/) 

· Law on medical rehabilitation and social/economic participation of disabled 

people: Sozialgesetzbuch Neuntes Buch SGBIX – Rehabilitation und Teilhabe 

behinderter Menschen (http://www.gesetze-im-

internet.de/bundesrecht/sgb_9/gesamt.pdf) 

· Law on equal treatment of disabled people: Gesetz zur Gleichstellung behinderter 

Menschen (Behindertengleichstellungsgesetz) BGG 

(http://bundesrecht.juris.de/bgg/) 

· Law on the circulation and use of medical products: Medizinproduktegesetz MPG 

(http://bundesrecht.juris.de/mpg/) and related ordinances. 

· Patient rights in Germany / Charter on patients rights: Charta der Patientenrechte 

(http://www.bmj.bund.de/media/archive/1025.pdf) 

 

In addition, there are several applicable ethical guidelines that emerged from fields that 

HdM‘s research is related to (mainly usability evaluation but the research sometimes 

has aspects of psychological research or market research):  

 

 

 

http://www.baden-wuerttemberg.datenschutz.de/recht/ldsg/ldsg-inhalt.htm
http://www.netlaw.de/gesetze/tddsg.htm
http://www.netlaw.de/gesetze/tkv.htm
http://www.allgemeines-gleichbehandlungsgesetz.de/
http://www.allgemeines-gleichbehandlungsgesetz.de/
http://www.gesetze-im-internet.de/bundesrecht/sgb_9/gesamt.pdf
http://www.gesetze-im-internet.de/bundesrecht/sgb_9/gesamt.pdf
http://bundesrecht.juris.de/bgg/
http://bundesrecht.juris.de/mpg/
http://www.bmj.bund.de/media/archive/1025.pdf
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Field Guideline Links 

Usability Research UPA (Usability Professionals‘ 
Association) Code of Conduct 

http://www.upassoc.org/about_upa/leadership/CoC
_German.pdf 
http://www.upassoc.org/about_upa/leadership/CoC
_English.pdf 

Psychology Ethical Guideline of  DGPs/ 
BDP (main German 
psychological associations) 

http://www.dgps.de/dgps/aufgaben/003.php 

Psychology Overview of further ethical 
guidelines by Leibniz-Zentrum 
für Psychologische Information 
und Dokumentation (ZPID) 

http://www.zpid.de/redact/category.php?cat=61 

Online Research Not an official guideline but 
useful ethical checklist for 
online research (e.g. for data 
anonymisation, etc.) 

http://kups.ub.uni-koeln.de/volltexte/2008/2424/ 

Market and Social 
Research 

International Chamber of 
Commerce (ICC) / Esomar 
International Code on Market 
and Social Research 

http://www.iccwbo.org/uploadedFiles/ICC/policy/ma
rketing/Statements/ICCESOMAR_Code_German.p
df 
http://www.iccwbo.org/uploadedFiles/ICC/policy/ma
rketing/Statements/ICCESOMAR_Code_English.pd
f 

 
As far as the collection of personal data is concerned, HdM is follows the mentioned 

legislations and guidelines, most notably the data protections laws and the UPA Code 

of Conduct. HdM further applies the data protection procedure outlined in the present 

document and in the informed consent created by the partners ING, FDG, HDM, and 

HP.  

In Germany, approvals for studies from an ethical committee are only required for 

studies within the medical sector, for example if drugs are administered. Infusion or 

administration of drugs to participants of any kind will under no circumstances takes 

place in the SRS project. HdM nevertheless has forwarded detailed information on the 

SRS project and the studies carried out and planned by HdM to the local ethical 

committee (Ethik-Kommission der Landesärztekammer Baden-Württemberg). This is 

an external committee; HdM has no internal ethical committee as it is neither required 

nor intended by law (HdM has no medical department). In the answer from the ethical 

committee, the committee denies HdM‘s request for an ethical review. In a follow-up 

letter the committee details: ―We have reviewed these documents and would like to 

inform you that in Germany, ethical approvals are only required for clinical trials 

according to German Medicines Law or Medical Devices Law. In addition, only for 

physicians, ethical approvals are required for any other biomedical research or in some 

of the ―Bundesländer‖ for epidemiologic research. Judging from the documents you 

sent us, the studies carried out and planned by Stuttgart Media University within the 

SRS research project do not fall into that category and thus do not require an ethical 

approval.‖  

The studies carried out by HdM investigate the interface between the human user and 

the robot (e.g. voice, touch screen, joystick, gesture-based interaction). These studies 

involve evaluation methods from the user-centered design toolkit (EN ISO 13407; 

Sears & Jacko, 2008). Roughly, such studies follow the following scheme: Participants 
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are either interviewed only (e.g., on which kind of technological device and which 

features would be useful to them) or they use a product (e.g., a touch screen prototype 

developed by the research team for navigating and controlling the robot) and are being 

asked questions during and after usage (usability test, user experience measurement). 

The goal is always to improve and simplify the devices evaluated and their software. If 

in a study, participants may come into proximity with the robot (which is normally not 

necessary as HdM‘s contribution to SRS is focused on remote control), a dedicated 

person from the research team carrying an emergency-off pushbutton will be present at 

all times to exclude potential harm to participants. Apart from this additional measure, 

the safety system of the robot has been the subject of many years of research. It is 

designed to stop immediately if an obstacle is detected which could be a human being. 

The research into safety continues in several work packages throughout the SRS 

project and SRS partners Profactor and ACMIT who specialize in robot safety along 

with IPA and Robotnik will collaborate with HdM and give counseling on safety 

procedures in case it should at some point be required to carry out a study where 

participants come into proximity with the robot. 

 

6.4.5. Legislation in other countries with partners involved in the 
research. 
According to the decision taken in the consortium meeting in Stuttgart, raw data will 

stay at local sites (Ingema, FDCGO, HdM). Other partners in the consortium will have 

access to analyzed results and reports, so description of legislation in other countries 

and analysis of its implications will not be required. 
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6.5 SRS data protection plan  
 

SRS will meet the objective ―Increased efficiency of care and prolonged independence 

and quality of life of elderly people and their careers, (2009.7.1.a Objective)‖. This is 

addressed by the Project through the implementation of a robotic assistant capable of 

providing various real-time assistances to elderly people. In addition, the aim 

―Strengthened global position of European industry in service robotics for ageing well 

(2009.7.1.a Objective)‖ will be strongly supported in the Project through the 

development of innovative semi-autonomous robotic solution for elderly care. 

Furthermore, the new knowledge generated in the Project will be integrated with two 

existing service robots from different service robotic sectors as Project prototypes. The 

SRS prototyping is designed to cover all relevant validation aspects, including user 

acceptance, adequate safety, reliability and trust as well as ethical considerations. 

 

According to these objectives, SRS will be targeted at a sector of the population who is 

very sensitive and may become unprotected against abuse or violation of their 

fundamental rights. For that reason SRS will carefully consider the ethical aspects of 

the project with the aim to ensure at every moment and in every situation the adequate 

protection of the privacy and the personal rights of the users. This aim will not only 

affect the end-users participating in the project, but will also consider the ethical 

aspects relevant for the persons and organisations participating in the project and in 

general the limitations and regulations that must be applied to every project activity: 

research, development, testing and evaluation.  

 

The project will explore methods for helping and/or monitoring elderly adults in daily life 

difficulties and study possible compromises of ethical concern. As a consortium, 

partners have proposed a set of ethical safeguards and disclosure controls to be 

developed through the whole project and coordinated in WP1 and 6. These controls 

include a critical evaluation of data collection to be performed during the whole duration 

of the project, with a special emphasis during the phases of specification, design, 

testing and evaluation of the prototypes.  

 

The ethical aspects that do affect the project are: 

1. Personal contact details: such as photograph, name, address, phone number, email, 

and so on.  

2. Functional and health status. 

3. Personal needs help required and living environment. 

4. Context awareness, mobility and user location information: when relevant, it could 

also be the subject of ethical concerns.  

Attending to results collected in user requirement assessment, the project will also 

manage certain personal information regarding prescriptions, appointments, birthdays, 

etc; that must be subject to data protection schemes. 

 

The Data Protection Plan applies to both the raw data file received from SRS 

consortium as well as any copies made by the research team, and any new data 

derived solely or in part from the raw data file. The plan also should address how 
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computer output derived from the data will be kept secure. This applies to all computer 

output, not only direct data listings of the file. The fundamental goal of the protections 

outlined in this plan is to prevent persons who are not involved in the project from 

gaining access to the data. 

 

Ingema gave a presentation of the data-protection guidelines described below during 

the SRS Consortium Meeting held in Stuttgart on May 19th, 2010.  Conclusion reached 

at the end of the meeting was that: 

• the Consortium agreed on the data protection plan presented;  

• raw data will stay at local sites (Ingema, FDCGO, HdM), and other partners in the 

consortium will have access for analysis of results and reports. 

• Additional consent sheet asking participants for their consent on usage of photos and 

videos for publication purposes will be elaborated. It will be presented to participants 

after the test session so they will know which material they are giving their consent 

for.  

 

Informed consent. 
Informed consent is the process by which a participant will be fully informed about the 

research in which he/she is going to participate. It originates from the legal and ethical 

right the participant has to direct what happens to his / her personal data and from the 

ethical duty of the investigator to involve the participant in research. 

Respect for persons requires that participants, to the degree they are capable, be 

given the opportunity to choose what shall or shall not happen to them. This 

opportunity is provided, when adequate standards for informed consent are satisfied. In 

order to involve a human being as a participant in research, the investigator will obtain 

the legally effective informed consent of the participant or the participant's legally 

authorized representative. 

All investigators within SRS will seek such consent only under circumstances that 

provide the prospective participant or the representative sufficient opportunity to 

consider whether or not to participate and that minimize the possibility of coercion or 

undue influence. 

The information given to the participant or the representative is given in language 

understandable to the participant or the representative (see Annex for an example). No 

informed consent, whether oral or written, may include any exculpatory language 

through which the participant or the representative is made to waive or appear to waive 

any of the participant's legal rights, or releases or appears to release the investigator, 

the sponsor, the institution or its agents from liability for negligence. 

Apart from the informed consent, an information letter will be given to the participants 

in SRS researches. The aim of this document is to provide the necessary information 

about the study in order to guarantee that s/he can take the adequate decision about 

her/his participation on it. The document summarizes the main information with regard 

to the project: objectives, methods, participants, etc. The information letter in English 

can be found in Annex 2, and also it will be translated by the test partners into their 

own languages.  



 

114 

Both the informed consent and the information letter were the ones developed for one 

concrete task in WP1. Every time the user participates, he has to sign a new consent. 

The only difference between this consent and others to be presented will be found in 

the ―Procedure‖ part, which is updated with the actions, objectives, etc., required each 

time. 

 

Data storage and handling processes. 
Much research revolves information about people –their age, functional ability, health, 

life style– drawn from records, scientific tests, surveys and interviews. Sometimes, the 

information also reveals facts about relatives and relationships. These types of 

information are sensitive and private for many people, although attitudes and 

expectations vary widely. 

The protection of the privacy of participants is a responsibility of all people involved in 

research with human participants. Privacy means that the participant can control the 

access to personal information; he/she decides who has access to the collected data in 

the future. 

Due to the principle of autonomy, the participants have to be asked for their agreement 

(informed consent) before private information can be collected. It should be also 

ensured that all the persons involved in research work, understand and respect the 

requirement for confidentiality. The participants should be informed about the 

confidentiality policy that is used in the research. 

The privacy plays a role at different levels: 

· Hints to or specific personal information of any participant in publications 

· It should be prevented to reveal the identity of participants in research 

deliberately or inadvertently, without the expressed permission of the 

participants. 

· Access to data method, data formats, method of archiving (electronic and 

paper), including data handling, data analyses, and research communications.  

· Protection of the privacy within the organization (employers, etc.) throughout 

the whole process like communications, data exchange, presentation of 

findings, etc. 

· Dissemination of data among partners. 

Furthermore the participants have to be able to control the dissemination of the 

collected data. The investigator is not allowed to circulate information without 

anonymization. This means that only relevant attributes, i.e. gender, age, etc. are 

retained. Another possibility is to keep the identity of the participants, but only with prior 

consent of those. 

Protection of confidentiality implies informing the participants about what may be done 

with their data (i.e. data sharing). As databases are developed, confidentiality will 

become increasingly hard to maintain. Simple stripping of the participants name and its 

replacement with a code is no guarantee of complete confidentiality.  

At SRS, original data will be kept at: 

 

· At INGEMA: INGEMA Paseo de los Pinos 27 bajo, San Sebastián 20018, 

Spain. 
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· At FDGCO: FDGCO, Santa Maria Nascente, Via Capecelatro 66, 20148, 

Milano, Italy 

· At HdM: Hochschule der Medien, Wolframstr. 32, 70191 Stuttgart, Germany 

 

Copies of anonymous data will be kept at: 

· At HdM: Hochschule der Medien, Wolframstr. 32, 70191 Stuttgart, Germany 

 

SRS Research Project and Principal Investigators at these sites are: 

· At INGEMA: Elena Urdaneta, PhD 

· At FDGCO: Dr. Renzo Andrich  

· At HdM: Prof. Michael Burmester  

 

Process of encoding or anonymization. 
Information should be anonymized so that individual identities cannot be revealed. 

Anonymization provides a safeguard against accidental or mischievous release of 

confidential information. There are different ways in which personal data can be 

modified to conceal identities: 

· Coded information contains information, which could readily identify people, but 

their identity is concealed by coding, the key to which is held by members of the 

research team using the information. 

· Anonymized data with links to personal information is anonymized to the 

research team that holds it, but contains coded information, which could be 

used to identify people. The key to the code might be held by the custodians of 

a larger research database. 

· Unlinked anonymized data contains nothing that has reasonable potential to be 

used by anyone to identify individuals. 

As a minimum anonymized data must not contain any of the following, or codes for the 

following: 

· Name, address, phone/fax. Number, e-mail address, full postcode. 

· Any identifying reference numbers. 

· Photographs. 

· Names of relatives 

Research has to consider, when designing studies, before passing information to 

others, and before publishing information whether data contain combinations of such 

information that might lead to identification of individuals or very small groups. Within 

SRS we will follow the unlinked anonymized data policy, excluding users having rare 

diseases and any other identifiers, except age, gender, nationality and educational 

level.  

Data will be encoded, and anonymized using numerical codes. During the experiments 

and the development stages, the correspondence with the users list will be saved into 

a local database, which will be encrypted. 

At SRS the computing environment in which the data will be used at each of the sites, 

is explained below: 

 

At INGEMA: 
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· Computing platform (PC, workstation, mainframe platform): PC 

· Number of computers on which data will be stored or analyzed: 2 

· Whether personal computers used in the research project will be attached to a 

network or will operate independently (stand-alone) -Stand-alone computers for 

the data collection, computers connected to a LAN for analysis. 

· Physical environment in which computer is kept (e.g., in room with public 

access, in room locked when not in use by research staff): In Room locked 

when not in use by research staff. 

 

At HdM: 

· Computing platform (PC, workstation, mainframe platform): PC, server share 

· Number of computers on which data will be stored or analyzed: 2 

· Whether personal computers used in the research project will be attached to a 

network or will operate independently (stand-alone): computers connected to a 

LAN for analysis. 

· Physical environment in which computer is kept (e.g., in room with public 

access, in room locked when not in use by research staff): In room locked when 

not in use by research staff. 

 

Security measures for storage and handling. 
State of the art firewalls, network security, encryption and authentication will be used to 

protect collected data. Firewalls prevents the connection to open network ports, and 

exchange of data will be through consortium known ports, protected via IP filtering and 

password. Where possible (depending on the facilities of each partner) the data will be 

stored in a locked server, and all identification data will be stored separately. 

· At INGEMA: on removable storage media such Zip(R) drive, with password 

access. 

· At FDGCO: as in Spain, on removable storage media such Zip(R) drive, with 

password access. 

· At HdM: (1) on a server which is only accessible through internal network by a 

password-protected university user account or through VPN; (2) on a laptop 

computer with 256 bit AES encryption (Macintosh File Vault) secured by a 

strong passphrase 

All sensible data will be encrypted and protected during storage and process so that 

user‘s identity and privacy will not be compromised. The data, when not being used, 

will be stored in a locked server, and all identification data will be stored separately.  

Regarding methods of transmitting the data between research team members, 

Researcher and database developer should always consider – when designing studies, 

before passing information to others, and before publishing information- whether data 

contain combinations of such information that might lead to identification of individuals 

or very small groups. Within SRS we will follow the unlinked anonymized data policy.  

Once anonymized, the data will not allow tracing back the participant in any way. Data 

will be encoded, and anonymized using numerical codes. During the experiments and 

the development stages, the correspondence with the users list will be saved into a 

local database, which will be encrypted. 

Methods of storage of computer output (in electronic form as well as on paper): 
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· At INGEMA: the papers about evaluation of the participants will be kept with a 

code in a room locked and only the Principal Investigators would have access 

to the personal information and the information related with SRS Project. 

· At FDGCO: the papers about evaluation of the participants will be kept in a 

locked room, and only SRS researchers would have access to the personal 

information and the information related with SRS Project. 

· At HdM: the papers about evaluation of the participants will be kept with a code 

in a room locked and only the principal investigators will have access to the 

personal information and the information related to the SRS project. Electronic 

storage as described above. 

 

Security enforcement within the project. 
Data will be collected at different research sites with qualitative techniques, surveys, 

usability tests and interaction tests with the system. The collected data will be stored in 

a secure server, only visible to the research site network, in a locked room at each of 

the research locations. Anonymous and identity data will be stored separately, and only 

the partner‘s project leaders will have access to all the users‘ identities. Anonymity will 

be granted by separating identifiable data from anonymous data. Each user will be 

granted a unique identifier that will link one to the other, but only anonymous data will 

be available to researchers.  

If any identifiable data is required, access to it will be granted only after explicit user 

permission and after agreement of the responsible Data Protection Agency/Authority 

(i.e. Ethical Committee of Matia/Ingema/Gerozerlan). 

Authentication will be required to access stored data on the research site. Authorized 

researchers will have access to the recorded anonymous data after authentication with 

a centralized server and on a need-to-know basis. Researchers performing the survey 

will have access rights to add data to the identity database, synchronized with the 

writing of the anonymous data. No editing or reading rights will be granted to them to 

prevent alteration/disclosure of private data. 

Access to the different databases will be granted with an authentication server that will 

restrict access depending on the user identity, profile and the device he is currently 

using (identified through its IP address). If the device he is using is not from the local 

research site network, access will be banned. Access to each of the tables of the 

database will be also filtered on a user based policy. A periodic change of password 

and minimum password quality policy will be enforced to grant the security of the 

system. Username, password and IP address will be checked before granting access 

to restricted data. Those researchers working on SRS abide by the contractual 

obligations of the consortium. If not included in this obligation, they will sign a 

statement that commits them to make sure project data are not provided to persons 

outside SRS. 

User profile and habits will be stored in an anonymous way, and used for psychological 

research and user profiling. No financial data will be used in the project, so it is a non-

issue. Medical and functional data will be used in the research and will only be 

distributed anonymized and on a need-to-know basis. Neither medical nor functional 

data will be stored centrally in the final application. 
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Logs of all transactions in the databases will be kept continuously and backups of the 

logs will be done periodically, so that actions performed upon the data can be 

monitored and responsibilities attributed. The server should be stored in a locked room 

with restricted access. Integrity of data will be granted with periodical backups and 

redundant images of the database, in case that a roll-back is needed. Only the 

automatic logger user will have rights to modify those logs, to prevent modification of 

the recorded data. 

If an exchange of data among the different research sites is required, for example, due 

to the need of some researchers of data collected in another country, the data will be 

encrypted, prior to the transmission through a private virtual network from one site to 

the other, and the collected data will be then added to the database by authorized 

users (who will need the decryption password). 

 

Types of protection expected. Although there are alternative ways to assure security 

for the data and applicants should prepare their plans in a manner that best meets their 

needs, some or all of the following features are typically found in successful data 

protection plans: 

· Password protection for all files containing data (note that password protection 

is not regarded as sufficient protection by itself). 

· Removable storage media holding the data (e.g., CDs, zip disks, etc.) kept in a 

locked compartment/room when not in use. 

· Printouts derived from data analysis stored in a locked compartment/ room 

when not in use. 

· No storage of the personal data any network, including LANs, Internet enabled, 

etc. 

· Use of the data on a dedicated computer kept in a secure room and not 

connected to a network. 

· No backup copies of the data outside from the project to be made. 

· Data stored in strongly encrypted form. 

 

Disclosure rules. The SRS Data Protection Plan carefully describes how researchers 

and staff members will avoid inadvertent disclosure of respondents' geographic 

locations or identity in all working papers, publications, and presentations. 

At minimum, researchers must agree to exclude from any type of publication or 

presentation, the following information: 

· Listing of individual cases; 

· Description of individual cases; 

· Listing, description, or identification of a participants by number, by name, or by 

descriptive information; 

As an international consortium between multiple partners that operate partly on the 

same data, the consortium will have to communicate data about the participants 

among each other. This data will only be communicated in an anonymous way. The 

data communicated will be sent in an encrypted, password-accessible form on a need-

to-know basis, with access only to the staff directly related to the project. The data is 

subsequently stored at the individual partner locations in the manner described above. 
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Dear        

 

You have been invited to participate in a research study related to the project “Multi-

Role Shadow Robotic System for Independent Living (SRS)”. 

 

The SRS Project is focused on the development and prototyping of remotely-controlled, 

semi-autonomous robotic solutions in domestic environments to support elderly people. 

The project addresses the limitations of current robotic solutions by combining the 

advantages of both autonomous and remotely-operated robots to produce a new robotic 

solution for prolonging the independent living. 

 

The project will develop hardware and software framework (referred as SRS 

framework) to enable the device to be tele-operated in a highly efficient way by non-

professional human operators. The efficiency of the tele-operation is the key for the 

future home care robotic products and services. It will be achieved in the framework by 

advanced SRS intelligent. For example: when the robot has full knowledge about the 

indented task, the task will be executed by the robot itself; when the robot has only 

partial or no knowledge about the task, the task will be operated by the remote human 

operator. At the same time, the robot will actively identify the intention of the operator 

and try to assist the operation for as much as possible. Communication / natural 

interfaces will be developed to enable the remote human operator and the robot sharing 

the same knowledge about the local situation. Human robot interaction patterns as well 

as the risk and the safety assurance associated with the patterns will be explored to 

ensure the SRS solution is suitable for domestic environments. Robotic learning 

approaches will be developed to enable the SRS robot to expand its capability on-line. 

 

The SRS project is not only answering academic questions but also generate practical 

solutions for aging well. Users will be continuously involved in the SRS project. 

Usability and user acceptance studies will be conducted with elderly people, who will 

be the potential beneficiaries of the technology to be developed, and also with potential 

remote operators (family, health professionals and so on). 

 

Please feel free to send any comments you have to the researchers who contacted with 

you. If you have any further questions, please contact the principal researcher: 

 

 

..... 

  

 

Thank you for your collaboration 
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Dear 

 

You have been invited to participate in a study which is part of the research project 

“SRS- Multi-Role Shadow Robotic System for Independent Living”, financed by the 

European Commission under the 7th  Framework Programme (Grant agreement no.: 

247772). We kindly ask that you read this consent carefully before deciding whether 

you want to participate. Please ask the team conducting the study any questions that 

may come to your mind in order to make sure you understand all the procedures of the 

study, for example on the purpose of the study or on words you don‟t understand. You 

may receive a copy of this consent. 

 

Purpose 

The SRS project is focused on the development and prototyping of robotic solutions in 

domestic environments to support elderly people. The challenge of SRS is to address 

the limitations of current robot models in order to support the actual needs of elderly 

people.  

 

Study participation 

Participation in this study is voluntary. You can leave the study at any stage without 

being penalized. People over 65 years, family members, caregivers, and health 

professional shave been invited to participate.  

 

Procedure 

In this stage of the research, your participation will consist of discussing ideas in a focus 

group. This research methodology is based on groups of 5-10 participants in which 

some ideas are presented about something that we aim to develop. We will ask you 

about your opinion and constructive criticism. This group discussion will be moderated 

by professionals and last about one hour to two hours. The aim is to better understand 

the elderly people needs in their daily living and how technology can help. Thus, these 

needs can be addressed and may be filled with the technology to be developed in this 

project. At the end of the study you are entitled to receive information about the results 

of the study. 

 

Benefits 

You will not receive any direct benefit for your participation in this study. In any case, 

the data collected in this study might result in a better knowledge and later intervention 

for elderly people.  

 

Risks 

No risk or damage is foreseen during the focus group. 

 

Privacy 
We will record your answers which will not hold any identification of yourself nor will 

it not be possible to identify yourself later on. When someone agrees to participate in 

the research, they are assigned a code and from that moment all personal data are stored 

under that code. Therefore, no one can find out to which the data belongs. The 

information will be processed during the analysis of the data and will appear in the 

project deliverables but only in such a way that it will not be possible to identify from 
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whom we received the information, ensuring at every moment the compliance with the 

current European data protection legislation. 

 

The results of this research can be published in scientific magazines or be presented in 

scientific sessions, always guaranteeing complete anonymity. 

 

The authorization for the use and access of the information for the aim of research is 

totally voluntary. If you decide to withdraw your consent later on, we ask you to contact 

the principal researcher of this study and let him know that you are withdrawing from 

the study. From the moment of your withdrawal, your data will not be newly processed 

in any further phases of the research project. All the data will be destroyed five years 

after the end of the project.  

 

Contact person 

For further information about your rights as a research participant or if you are not 

satisfied with the manner in which this study is being conducted or if you have any 

questions or sustain any injury during the course of the research or experience any 

adverse reaction to a study procedure, please contact the principal researcher: 

 

CONTACT PERSON INFORMATION 

 

Participant’s Confirmation 
 

I was explained by the researcher the nature of the study I participate in.  

 

   Yes     No 

 

I have had chance to ask as many questions as I needed. 

 

   Yes     No 

 

I fully understand the information supplied regarding the purpose and methods of the 

study.  

 

   Yes     No 

 

I am aware that my participation in the study is voluntary and I can stop my cooperation 

any time. 

 

   Yes     No 

 

I knowingly and freely consent to take part in the study in question. I authorize the use 

of results in an anonymous way (according to the current European legislation on 

processing of personal data). 

 

Participant’s name:   ________________________ 

Date:     ________________________ 

Participant’s signature:  ________________________   
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SRS - FOCUS GROUP SCRIPT FOR ELDERLY PEOPLE 
 

Topic 1: Difficulties in daily living 

Main question:  

- During the course of the day, is there any task that you feel as more difficult than others 

or starts to be difficult to carry out? 

Complementary questions:  

-Why is this difficult for you?  

- How do you currently cope with these that are now difficult tasks?  

- Do you need any kind of help for coping with this difficulty? Is there a specific person you 

usually ask for help for specific cases? 

- Do you know anybody else experiencing the same difficulty for this kind of task?  

- If you experience some difficulty in performing a task, do you feel embarrass, anger or 

frustration? 

 

Topic 2: Age related difficulties 

Main question:  

Do you think aging causes a lot of changes in daily life of (healthy) people? Could you list those 

changes in your daily life that prevent you from carrying out daily tasks? 

Complementary questions:  

- Have you experienced chronic health problems causing difficulties in daily life?  

- Have you experienced mobility problems causing difficulties in daily life? 

- Have you experienced cognitive impairments (i.e. memory losses) causing difficulties in daily 

life?  

- Have you experienced loneliness /changes in social relationships / changes in family 

relationships causing difficulties in daily life? 

- Are there age-related changes easier to cope with in comparison with others? Which one?  

- Are there age-related changes inducing stress or annoying emotions? 

 

Topic 3: The role of technology 

Main question: 

- Is there any kind of technology you rely on for carrying out specific tasks? (It helps to provide 

simple examples to start the conversation). Do you consider technology to be a useful help 

facing the difficulties in your daily life? 

Complementary questions: 

- In your daily life, which kind of technology do you use more often? 

- Could you give us any example of technology you often count on and you are happy with? 

- Could you give us any example of technology you are not using anymore? Could you explain 

us the reason why you are not using it anymore? 
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- Could you imagine any future technology able to remove some of the burdens you are 

currently experiencing in your daily life? How this technology should be? Could you imagine 

any specific feature or function you wish to be implemented in it? 

- Would you welcome assistive technology, if it worked well? Do you think our daily life 

include too much assistive technology or is it not enough? Would you fix a limit to the range of 

functions assistive technology should perform for you? Why/why not? 

 

Topic 4: Social matters 

- Apart from age-related physical and mental changes, social relationships also changes with 

age. Has your social contact changed with increasing age? Has your social contact with friends 

changed with increasing age? Has your social contact with neighbours changed with increasing 

age?  Has your social contact with family changed with increasing age? Why? How?  

-Is there a person, familiar or a friend, you rely on more since you are experiencing these 

changes? 

Do you think adequate technology could help you coping with these changes? Would you feel 

comfortable living with technological systems aimed at helping you recovering your social 

life? 

- We have been talking about assistive technologies helping older adults in their daily life. It 

might be possible to develop AT systems also driven by users physically far away from the 

system itself. If you eventually accept this kind of assistive technologies in your home, would 

you mind another person helping you controlling this technology? If yes, which person would 

you prefer operating with this technology: a family member, a friend, a formal caregiver… 

 

Phase 2: SRS Scenarios 

"We are thinking about technology that can help elderly people at home. What this technology 

can and cannot do is not yet defined. We would like to collect your thoughts about useful 

functions that assistive technology could help you carrying out better or easier. We have also 

prepared some examples explaining possible scenarios.  

These are only potential scenarios, we are not presenting final products. Please tell us whether 

or not you think they could be helpful. If you have any other ideas, please tell us! We are 

interested in your personal opinion. You may express any doubts and criticism freely." 

Open scenario “machine in the house” 

“Please imagine a typical daily life circumstance in which you wish assistive technology could 

have helped you.” 

 What kind of function that technology should be able to carry out (instead of you) and what 

use for? Why? 

 Can you imagine any features or special function proper to that technology? 

“Now imagine a machine which can move around in the apartment on wheels. It has an arm and 

a hand.” 

 What do you think about such machine? 

 What kind of things should it do for you? Why? 

Scenario “cooking and drink preparation” 

 Which cooking tasks does a caregiver currently carry out for you? Which kind of meals? 

What is important about those meals? How do you like them? Could you describe the 

preparation procedure? 

Try imagining a machine that could carry out cooking tasks. What do you think about that? 

Could it be helpful? 
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-- show sketch -- 

 Would it be a sufficient help if the machine can only cook simple meal such as microwave 

food? 

 What about drinks? Would this be useful? What kind of drinks do you usually drink / 

prepare? (examples in case they don‟t mention anything: coffee, water, fruit juices). 

Would you feel safe with such machine in your place? 

Scenario “clean and tidy up rooms” 

“Now please think about the tasks typically performed during cleaning. Try to imagine a 

machine that could do cleaning tasks.” 

 Which cleaning tasks would be most important for you? (if they don‟t know, examples are: 

floor, windows, dust on surfaces, vacuum cleaning) 

 What is important about how to carry out these tasks (for example it has to be very tidy), 

which instructions would you give a human who should carry out this task? 

 What about tidying up, i.e. bringing objects to their proper place. Which objects are there 

in your environment? Who usually does this work? Please describe the procedure. 

(examples if they don‟t know: from throughout the room, on the floor, a table after lunch).  

Scenario “mobility”  
“Please, try to imagine a machine that can help you standing up when have been sit down for a 

while.” 

 Would you trust the machine in doing it? 

 Would it be relevant in your daily living? 

 In which other situations the machine would be useful in helping you with mobility 

problems? 

-- show  sketch-- 

 What do you think of the example just showed? 

Scenario "remote control" 

“Current technology isn't that advanced that a machine could do any task by itself. In order be 

able to cover more tasks, we are thinking about a machine that partially relies on the help of 

humans who remotely control it.  

For example, please imagine you need to take a book which is in a difficult position for you to 

reach. Imagine you can call your son, who is at work at that time and tell him to take the book 

for you. Your son takes control of the machine to fetch the book.” 

-- show sketch -- 

 What do you think about this scenario?  

 How do you feel about the possibility of a remote control?  

 Would you mind a family member to be in charge of the (remote) control of that machine? 

What if a professional caregiver would be in charge of it? 

 Does the possibility that someone can see you while you are not aware of it worry you? 

Would you be afraid that people other than those authorized could use the system? Do you 

see any potential privacy issue? Which one? 

 Do you think the machine could harm you? Maybe through the remote control? (trust) 

Free Thinking Phase 
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 Looking at all these scenarios, are there other things you can imagine or you would like 

a machine to do for you?  

 Do you think we missed any significant example? Can you tell us which and why do 

you think it should be considered? 

 Have you seen/heard something that impressed you, in a good or in a bad sense? 

 Have you discovered something new about assistive technology joining this interview? 

Like what for example? 

Do you think it has been useful or interesting? 
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APPENDIX 4: FOCUS GROUPS SKETCHES FOR SCENARIOS 
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1. Mobility 
 

2. Cooking 

 

 

 



 

XVII 

 

3. Fetching things 

4. Remote control 
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APPENDIX 5. REPORT ON RESULTS OF SRS FOCUS GROUPS IN 
GERMANY 
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Report on SRS Focus Groups in Germany 

 

1 Difficulties of all user groups  
In the first phase of the focus groups, participants were given cards on which they wrote their 

difficulties. The content of the cards was summarised on a flipchart by the moderators and 

discussed in the group. Elderly (E) focus groups reported on their own tasks, informal 

caregivers (I) and formal caregivers (F) reported on their own difficulties as well as the elderly 

people‟s difficulties. After the discussion and collection, each participant rated the difficulties 

for personal relevance by freely assigning three sticky points to the topics on the flipcharts. 

Elderly rated their own difficulties only, informal caregivers and formal caregivers rated their 

own and the elderly‟s difficulties. An example of the rating on the flipchart is given in Fig. 1.   

  

The following tables are summaries of what participants stated. All statements (including 

examples) were made by participants without help by the moderators. The order of the lists is 

by priority (participant point rating). Throughout this report, specific participants are referred to 

as e.g. “E2-6”, meaning participant number 6 from elderly focus group number 2.   

 

1.1 Elderly difficulties   
 

Psychological difficulties  
 

 Issue Mentioned in  

Focus Group 

Total 

Points 
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P
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al
 d
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s 

Loneliness: lack or decrease of social contacts, 

difficulties to establish new relationships 

E1 (3 points), E2, 

I1 (2 points), F1, 

F2 (4 points) 

9 

Lack of autonomy / dependence on caregivers I1 (1 point), I2 (4 

points), F1, F2 (3 

points) 

7 

Fear of falling (particularly if the person fell before or 

was injured) 

E1 (1 point), E2 (4 

points) 

5 

Dictation or paternalism of caregivers (other people 

decide over elderly person‟s matters without 

consulting the elderly person) 

I1 (3 points), I2, 

F1, F2 (1 point) 

4 

Refusal of and difficulties with novelty in life (elderly 

do not want any changes to their environment, e.g. 

new telephone or changes to daily routine, new person 

in life such as a caregiver; F1: this is aggravated with 

increasing age “a 60-year old is more likely to accept 

a rollator walker than an 80-year old person”. F1: It 

also depends who introduces the novelties (e.g. more 

likely to accept from own children) and on how they 

are introduced (e.g. more likely to accept rollator 

walker if demonstrated in use by neighbour). 

I1, I2 (1 point), F1 1 

Feeling ashamed (e.g., when naked or dependent) I1, I2 (1 point) 1 

Feeling guilty (e.g. because of dependence) I2 (1 point) 1 

Insecurity in life due to forgetfulness and dementia I1  

Pace of life is too fast, hectic  I1, I2  

Unwillingness to concede limitations: elderly person 

still thinks he or she is independent and autonomous, 

does not realise own limitations, refuses to accept 

aging, does not accept help, especially by formal 

caregivers but also e.g. refusal to use rollator walker. 

This is not only a problem for the elderly but also for 

caregivers, especially informal caregivers mentioned 

this. 

I1, I2, F1  

Realisation of “end of life” / last stage, particularly 

when moving to an establishment 

F1  

Depression and sadness, lack of motivation, lack of 

self-confidence 

F2  

 

Health problems 
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 Issue Mentioned in  

Focus Group 

Total 

Points 
H

ea
lt

h
 P

ro
b
le

m
s 

Decrease of overall energy (muscle strength, 

endurance, speed), e.g. cleaning work, turn on gas 

stove (no strength in fingers) 

E1 (1 point), E2 (2 

points), I1 (2 

points), F2 

5 

Decreased hearing ability, tinnitus E1, E2 (2 points), 

I1 (1 point), F2 

3 

Incontinence (inability to control unrinary and fecal 

discharge) 

E2, I1, F2 (2 

points) 

2 

Decreased eyesight (participants gave the examples 

of: reading small letters on packages in supermarket; 

instruction leaflets; medicine leaflets, books) 

E1, E2 (1 point) 1 

Lifting objects (e.g. when shopping) E2 (1 point),  1 

Difficulties falling asleep E2 (1 point),  1 

Bending down (e.g. to pick up something on the floor) E2  

Slowness (e.g. in execution of ADL)  E2, F2  

Forgetfulness (F1: particularly critical when leaving 

things on hot stove, e.g. cutting board) 

I1, I2, F1, F1, F2  

Problems with crouching, e.g. due to knee problems E2  

Physical inactivity (lack of exercise) E1  

Pain in the back E1  

Breathlessness I1  

Skin problems I1  

No balance / shaky / problems walking independently 

/ risk of falling 

I1, F1 see 

ADL 

Arthrosis (in one case to the degree that person can no 

longer leave the house) 

E1, I1  

Fine motor skills, e.g. open bottle, sewing I1  

Stroke I2  
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Throwing up F1  

Decubitus (bed sore) F1  

 

Activities of daily living  
 

 Issue Mentioned in  

Focus Group 

Total 

Points 

M
o
b
il

it
y
 

General (all aspects, most often we gave the example of 

helping to get up from chair or bed) 

I1 (4 points), F1, F2 

(4 points) 

8 

Climbing stairs E1 (4 points), E2 (3 

points) 

7 

Going shopping (in particular: carrying shopped goods, 

beverage bottles) 

E1 (2 points), E2 (2 

points), I1, I2 

4 

Climbing bath tub or shower E1 (2 points), E2 2 

Reaching objects (in particular such that are high on a shelf 

or low on the ground, participants mentioned changing 

curtains as particularly difficult, some elderly are unable to 

reach the floor) 

E2 (1 point), I2 (1 

point), F1 

2 

Getting up after fall E1 (1 point) 1 

Standing for longer durations (e.g. when cooking) E1  

Visiting doctor  I1  

Fetching and bringing things downstairs (e.g. from cellar or 

garbage) 

I1  

H
o

u
se

w
o

rk
 

Cleaning the appartment: in particular windows were 

mentioned often. Also: vacuum cleaner, anything that 

requires climbing a ladder, carrying water and wringing out 

rag, cleaning bathroom and toilet, changing curtains. 

E1 (3 points), E2 (1 

point), F2 

4 

Reading small letters (on food packaging mainly, e.g. 

instructions for cooking) 

E1, E2 (1 point), I2 

(2 points) 

3 

Preparing or cooking food I1 (1 point), I2 (1 

point), F2 

2 

Opening packages: In particular participants mentioned 

bottles, food in glasses, food cans 

E1, E2, I2 (1 point) 1 

Washing clothes F2  
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Ironing E2,   

Repair work (e.g. appliances) E2,   
B

o
d

y
 C

ar
e 

Getting dressed: putting on clothes E1, I2 (2 points), F2 2 

General (all aspects) F1, F2  

Getting dressed: putting on support stockings E1  

Getting dressed: fastening buttons and tightening shoes F2  

Body washing, e.g. wash back (elderly can‟t reach) F1  

O
th

er
 

Operating electronic devices (in particular participants 

mentioned: telephone (foremost), TV, radio, microwave, 

ticket vending machines, answering machine, computer, 

clock, audio books) 

E2 (2 points), I1 (4 

points), F1, F2 

6 

Official affairs and organization (e.g., official documents, 

financial matters, health insurance matters) 

I2, F2 (3 points) 3 

Buying / choosing electronic devices (lack of required 

knowledge) 

E2 (1 point),  1 

Administer medication, e.g. eye drops (particularly 

problematic in combination with dementia because elderly 

take wrong medicine) 

F1  

 

 

1.2 Informal caregivers’ difficulties   

• burden of constant presence, reachability, and alertness (I1+I2, 6 points)  

• expectations of elderly towards caregiver / fear of not meeting these expectations, bad 

conscience, e.g. that caregiver did not help sufficiently (I1+I2, 6 points)  

• providing help with official affairs (in particular financial affairs, tax return) (I2, 4 points)  

• (fear of) being overly consumed by the caregiving (I1, 3 points)  

• unwillingness of elderly person to concede limitations: elderly person still thinks he or she is 

independent and autonomous, does not realize own limitations, refuses to accept aging, does not 

accept help, especially by formal caregivers but also e.g. refusal to use rollator walker (strong 

agreement on this in I1 except for on participant) (I1, 3 points)  

• unwillingness of caregiver to provide emotional support or conversations, e.g. it is very boring 

to listen to the old stories that they have heard so often; participant I1-2 says this is more 

burdening than doing the house- work for the elderly person (I2, 2 points)  

• providing body care, e.g. lifting, washing hair, contact with feces (I1+I2, 2 points)  

• providing care is time-consuming (I1, 1 point)  

• fear of paternalising elderly person / dictating what to do (I1, 1 point)  

• dependence on elderly person (no freedom) (I2, 1 point)  

• uncomfortable feeling / shame when touching the body, intrusion of privacy, e.g. washing 

hair, nudity of mother or father during body care (I1+I2, 1 point)  
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• lack of gratitude for provided care, e.g. elderly person shows no reaction or even is in bad 

mood (I1)  

 

1.3 Formal caregivers’ difficulties   

• bureaucracy, in particular documentation of care activities, recipes, care planning, 

communication with health  

insurance (F1+F2, 6 points)  

• discussions with doctors regarding appropriate measures and treatment of elderly (F2, 4 

points)  

• lifting, transferring (e.g. from wheelchair to toilet), turning elderly persons, washing without 

specially equipped  

beds; F1-1: “many caregivers have back problems” (F1+F2, 3 points)  

• no time for providing emotional support and conversations despite strong need (F1+F2, 2 

points)  

• bad smells in appartment of elderly, in particular smoke, mold, age smell, pets‟ feces (F2, 1 

point)  

• (fear of) being overly consumed by the care situation (F2, 1 point)  

• exposure to feces, in particular when changing elderly person‟s diapers (F2)  

• dealing with persons who suffer from dementia can be psychologically challenging (F1)  

• time pressure (F1)  

• enduring and conciliating discussions and litigations among elderly in an establishment (F1)  

• expectations of elderly towards caregiver (F2)  

• intrusion of caregiver‟s privacy by touching inappropriate body parts (F2)  

• communication with elderly‟s relatives (F2)  

• lack of gratitude for provided care (F1)  

 

2 Assistive technology in use and ideas  

 

Technology currently in use:  

• Alarm clock which shakes the bed (for deaf people)  

• Pliers to open bottles  

• Stairlift  

• Lift for the bath tub and shower  

• Rollator walker  

• An armchair with an engine which helps to get up more easily  

• Induction stove/ stove with light barrier (to ensure that elderly don‟t forget that stove is still 

on)  

• Machine to lift people, for example out of the bed (helps the formal caregivers)  

• Machine to make emergency calls by only pushing one button (which is on a bracelet or a 

necklace)  

• Pliers to pick up objects from the floor (for people who can‟t bent down)  

• Carpets which ring as soon as someone steps on them (to ensure that people with dementia 

can‟t run away and get lost)  

• Motion detectors, so that the light goes on and out automatically in every room  

• Vacuum cleaning robot  

 

Future technology: technology they imagine or wish to use  

• A machine which recognises if the elderly person has fallen and can send an emergency call 

automatically (to reduce the informal caregivers load of constant presence)  
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• A machine which reminds elderly (especially with dementia) of appointments, what day and 

time it is, etc. (so they don‟t have to ask other people repeatedly)  

• A machine that can help find things (because elderly spend a lot of time searching things, 

people with dementia in particular)  

• A machine that replaces fine motor functions of elderly, e.g. to fasten buttons  

• A machine to pick up things from the floor  

• A machine that assists in body washing (because of nakedness problem between elderly and 

informal caregiver)  

• A machine that can clean autonomously  

• A machine for changing diapers  

 

Current level of acceptance of assistive technology  

Acceptance of technology depends on the individual. Some participants accept anything that 

would help them to live a little bit longer on their own while others reject everything. There 

seemed to be a tendency for rejection of electronically operated aids as opposed to mechanical-

only aids (such as a rollator walker). This may be due to lacking experience with ICT and 

negative previous experience with technology usability. Technology is however often accepted 

if the elderly see a strong benefit in it. Acceptance also depends on the way technology is 

introduced. If friends or other people the elderly know have the same technology they are more 

willing to use it them- selves.  

 

3 Opinion and ideas on possible SRS scenarios  
Possible SRS scenarios were presented by the moderators (some with sketches or videos). 

Additionally, participants stated their own ideas during the course of the discussion. When all 

scenarios were collected on the flipchart, like in phase 1, participants rated their priority using 

three sticky points. The instruction was to place the three points freely on the scenarios they 

think would be most important for adoption by the robot in development. These ratings are 

provided in the right column. Ratings are listed as total and in parenthesis the portion of points 

that the elderly contributed are listed. Participants were also given the chance to put their points 

on a field called “nothing” in case they did not find any scenario useful. Two participants used 

this opportunity (1 elderly, 1 informal caregiver).   

 

Scenario Comments Points 

Emergency functions: make 

emergency calls, e.g. by 

shouting; recognise falls; 

recognise critical health state 

(e.g. increased pulse) 

This was strongly requested by all user groups. 

Informal caregivers particularly liked the idea. 

They said this would reduce their burden of 

constant alertness significantly. 

22 (E: 

8) 

Provide emotional support, e.g. 

by conversation or cuddling 

(we often showed Paro video 

here) 

Cuddling was more often desired than conversation 

but e.g. one elderly participant explicitly wanted 

conversation with a robot. FG I2 suggested singing 

or music as well as reading a book aloud. The latter 

idea also came up in FG F2. 

10 (E: 

5) 

Remind of appointments, 

medication 

 9 (E: 

3) 
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Fetch and bring services, e.g. 

bring glass to bed, fetch book 

from high shelf 

Focus group E1 mentioned that it would be useful 

especially for heavy and large objects, e.g. a thick 

book. Also picking up things from the floor in case 

person is unable to bend down. F1: When offering 

drinks, elderly should also be reminded to drink 

regularly and the temperature of the drink should 

be controlled. I1+I2: Robot must also be able to 

open the bottle. This is essential. F1: book, remote 

control, drinks, newspaper. E2: cup of coffee from 

cupboard. I1: Mother fell when she was trying to 

reach sth. from high on a shelf. F2-2: “A machine 

that fetches things from high up and from the floor 

would be desirable. This is a real problem for 

elderly people.” In three FG‟s (I1, F1, F2), it was 

mentioned that this scenario would be most 

suitable for people with disabilities, e.g. in 

wheelchair. Participants were sceptical about the 

suitability for elderly people, e.g. because it may 

be too difficult for them to operate or instruct the 

robot. Also, it was objected that fetch and bring 

services, along with other housework scenarios 

may support elderly person‟s inactivity which 

could worsen their health condition. 

7 (E: 

2) 

Mobility, e.g. helping to stand 

up from bed or chair, assist 

walking 

Participants from E2 said this may even be helpful 

if the partner is in the house because he is often 

unable to assist due to the heavy weight of a 

person. 

6 (E: 

5) 

Play board games like chess 

with a relative 

FG I2 suggested the card game “pasience” which is 

supposedly often played by elderly. Participant E2-

3 objected that it would still be difficult to find a 

partner for playing.  

6 (E: 

1) 

Cleaning and tidying up rooms Windows were often mentioned as important but 

also vacuum cleaning. Participants did not express 

much interest in tidying up rooms though. It was 

mentioned (E2-4) that one problem of current 

vacuum cleaning robots is that they don‟t reach the 

corners. Several participants mentioned they have 

housecleaner. 

5 (E: 

5) 

Washing clothes (machine 

loading, unloading, operation) 

I1+F2: This should include hanging clothes, 

folding, etc. Just loading and unloading the 

washing machine would not be of much help. 

5 (E: 

2) 

Make contact with relatives, 

e.g. through video 

conferencing 

Participants often did not see a great advantage 

over telephone. Especially elderly. Participant from 

E1: “I might be in my night dress”. Participant F1-

3 reported on experience with Skype and a person 

with dementia. This didn‟t work well because the 

elderly person didn‟t properly associate the picture 

with the relative. However, participant F1-3 also 

4 (E: 

0) 



 

XXVII 

 

mentions a well-working case where a 

grandmother frequently talks over Skype with 

children. The participant stresses the need for 

absolute easy of use (“just pressing one button”) 

Train cognitive fitness, e.g. 

memory games, crossword 

puzzles 

 3 (E: 

2) 

Electronic devices operation, 

setup, troubleshooting 

(through remote control) 

 3 (E: 

2) 

Dishwasher loading and 

unloading 

The scenario was rarely opposed but also rarely 

met strong support. 

3 (E: 

0) 

Room surveillance by remote 

control 

This was an idea of FG I2.  3 (E: 

0) 

Find lost objects, e.g. set of 

teeth 

This was an idea of FG F2. 3 (E: 

0) 

Give instructions for 

physiotherapy or motivate 

exercise 

FG I2 particularly sympathised with the idea to 

motivate body activity, suggested for the robot to 

throw a ball or make person walk around in the 

apartment. 

2 (E: 

0) 

Cooking and preparing meals The scenario was rarely opposed (I2-5: “quite 

alright”) but usually not considered a priority. 

Most participants thought that not only full-fledged 

cooking but also preparation of simple meals (e.g. 

microwave food) could be helpful. Participant F1-2 

said that elderly are often restricted in what they 

can still eat anyway and preparation of frozen food 

only would be an additional limitation. Participant 

F1-4 objected that the short but daily social contact 

through meals-on-wheels can be very important for 

elderly. Some participants stressed the dangers 

associated to cooking (elderly person forgets that 

stove or oven is on, handling of hot meals) and 

thought that a machine could help therefore. 

1 (E: 

0) 

Put away groceries (put in 

cupboards, fridge) delivered to 

the door 

  

Put sheets on beds This was an idea of FG I2.   

Reading aloud, e.g. newspaper This was an idea of FG F2.  

Open doors This idea came up in FGs F1, F2, and I2 but was in  
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none of the groups assigned priority points. 

 

 

4 Opinion on remote control  

Remote control was introduced to participants using two examples: The first example illustrated 

the robot being unable to autonomously recognize an object and therefore utilizing a remote 

operator. We explained to participants that there are currently technological limitations and that 

remote control would extend the range of tasks a robot could handle. The second example was 

that the elderly person fell and a relative could operate the robot to see what happened. 

Sometimes we used further examples.  

Results on the remote control scenario are mixed. There was no clear consensus among 

participants and among focus groups on its suitability. There was some agreement on the 

advantages for the elderly person (e.g. enhancing robot capabilities, being able to help the 

elderly person). Participant F2-6: “The basic idea is excellent.” However, objections were raised 

regarding the remote operator advantages. Informal caregivers (family members) often were 

afraid that remote control may further increase their burden of constant presence and availability 

to the elderly person. In focus group E1, when asked if they could imagine that their children 

would actually use the remote control feature, most participants argued that their children work 

all day and certainly would not have time to operate the robot during work hours. One 

participant suggested a 24h external service to unburden relatives. The group then mutually 

agreed that this would be preferable over the control by relatives. In focus group F2, when 

asked if they would actually like to be the remote operator of such a machine, all formal 

caregivers agreed that they could not imagine working like that. Participant F2-2: “If I had to 

work like that I would quit my job.”. They rejected the idea because they preferred to work with 

people in direct contact and did not want to be the operator of a computer system. On the other 

hand, there were also caregivers who sympathized with the idea of remote control. Participant 

I1-2: “… for me who can do something from outside without having to be there, it‟s great…”.; 

participant I2-6: “brilliant”.   

Participants (elderly as well as caregivers) usually did not see any privacy threat initially. After 

we told them about the possibility of misuse (e.g. by hackers on the internet), caregivers 

sometimes strongly opposed the idea and even changed their mind on whether or not they liked 

the remote control feature. Focus group F1 in particular mutually agreed that due to privacy 

reasons, remote control should not be implemented. In focus group I1, a participant considered 

it a “creepy feeling” when thinking about control from outside and this met agreement by the 

other participants. Interestingly, most (however not all) elderly still trusted the system after we 

told them about the possible privacy issues. Participant E2-4: “hundreds of thousands do their 

bank transactions on the internet.  

There must be ways to make this secure.” Also most elderly were not afraid of potential privacy 

intrusion by the remote operators. The fact that caregivers were more often afraid of privacy 

intrusion is interesting because the current generation of elderly people will likely not be 

exposed to robots in the home on a large scale but the next generation might be.  

Many participants considered it essential that the elderly person would have to authorize remote 

control and be clearly notified whenever it takes place.   

Formal caregivers noted the possibility of misuse by elderly, i.e. they might use the system even 

if not necessary, for example when they are lonely. This already happens today with emergency 

systems. Some elderly call for unimportant things “just to talk to someone.”  

Overall, the topic of remote control was controversially discussed. In almost all focus groups, 

there were participants advocating it, others completely rejecting it, others who were unsure, 

and yet others who changed their mind during the course of the discussion (either from 

supporter to objection or vice versa).  
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5 Conclusions  

 

5.1 Most important difficulties  

The difficulties of elderly persons considered most important by participants were: loneliness, 

lack of mobility (in particular climbing stairs, going shopping), lack of autonomy, difficulties 

with operating electronic devices, fear of falling, decrease of overall energy, paternalism of 

caregivers, difficulties cleaning the apartment, decreased hearing ability, official affairs and 

documents, reading small letters.  Informal caregivers stated that it is not so much the single 

tasks (e.g. shopping, cleaning) that are a burden to them. Their difficulties are mostly of a 

broader psychological or emotional nature with the "burden of constant presence and 

reachability" being mentioned most often but also "coping with elderly person's expectations", 

or "being overly consumed by the caregiving". There was also often rejection to provide care 

when intimacy is broken (e.g. body care) and participants considered helping with official 

affairs (e.g. financial) unpleasant.  

Formal caregivers foremost mentioned bureaucracy (e.g. documentation of care) as their most 

unpleasant activity. Although psychological factors were not as prevailing as with the informal 

caregivers (likely because of their professional routine and associated emotional dissociation), 

formal caregivers likewise did not mainly mention concrete tasks they have difficulties with. 

One exception was lifting elderly persons which was regarded demanding by many participants. 

It was stated that formal caregivers often have back problems due to the heavy lifting.  

Other issues rated important were: discussions with doctors regarding appropriate measures and 

treatment, no time to provide emotional support and conversations, bad smells in the apartment 

of elderly. From a user's perspective and according to the data obtained in Germany, it would be 

ideal if these difficulties could be addressed by SRS as much as possible. However these were 

not the only problems considered relevant by participants. The tables in Chapter 1 provide an 

overview of all difficulties mentioned.   

 

5.2 Most important SRS scenarios  

The feature most desired by far was an emergency function. Elderly and caregivers alike were 

worried about potential falls of the elderly person and wished for a system that could recognize 

falls and/or make emergency calls. Participants were aware that there are already systems in the 

market which e.g. provide an emergency button on a chain. However, they said that the elderly 

often do not wear them in the critical moment. It was suggested that they could make an 

emergency call through voice control. Another desired scenario was emotional support and 

conversations to address the issue of loneliness. Similar to the remote control function, however 

this scenario was discussed controversially due to ethical issues (should a robot replace human 

communication?).  

Reminder functions (appointments, medications), fetch and bring services, mobility assistance 

(help get up from chair, etc.), board games, cleaning, and washing clothes also found 

supporters. Altogether, opinions were heterogeneous though. Most scenarios found some 

supporters but also some opposes. „Household work“ (cleaning, dishwasher, cooking, fetch and 

bring, etc.) generally met less opposes than social functions. However, household work was 

usually not prioritized very much. Among the housework, fetch and bring seemed to find most 

support but it was sometimes stated that this scenario may be more appropriate for disabled 

people in a wheelchair than for elderly, partly because participants thought that instructing or 

guiding the robot to pick up objects would likely require substantial skill. The table in Chapter 3 

provides an overview of participant opinions on scenarios.  
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5.3 Acceptance factors  

General acceptance  

Overall acceptance of an eldercare robot in the home was fairly high, in the elderly focus groups 

as well as in the caregiver focus groups. Only a few participants completely rejected the idea. A 

noteworthy aspect is that caregivers often thought that elderly acceptance would be quite low. 

Speaking with the elderly, we could not confirm this and rather found high acceptance. 

Admittedly however, due to the nature of the recruitment process, some elderly participants 

knew that we would discuss a technology-centred topic and thus self-selection may have taken 

place which may have introduced some bias.    

The goal of SRS to enable people to live longer in the home met strong agreement in all focus 

groups. Participants agreed that elderly want to stay in their original home for as long as 

possible and that it is useful to support this by technology. Participants mentioned that an 

advantage of the robot could be to have one machine that serves many purposes instead of 

having specialized machines for all kinds of different purposes (e.g. a lifter for helping to climb 

the shower, an emergency system, etc.). Also, compared to a lifter for example, a robot does not 

require any alterations to buildings which is often not desired by the elderly people. Many 

participants thought that a human being is generally the better choice but if there is no other 

option then a robot could be suitable. An often-mentioned problem of professional caregivers 

was that they have no time for conversations. It was therefore considered beneficial if a robot 

could do the housework so that humans would have more time for the conversations.   

While participants usually sympathized with the idea of enabling elderly to live independently 

in their home for a longer time, they were often afraid of the long-term perspective of robots in 

eldercare. While robots would extend and enhance the quality of life in the beginning, 

participants were afraid that later, robots would replace human care completely and the 

continuous exposure to an artificial being could have negative consequences on the psyche and 

well-being of the elderly persons. Also, potential negative consequences for society were 

mentioned: “You give them a machine and then you don‟t have to come for a visit anymore.” 

(F2-2).  

Another common general objection was that a robot can lead to more passivity. Participants 

noted that it is essential for elderly people to stay active, physically and mentally. A robot may 

be counter-productive because it takes all the challenges out of the elderly person‟s life so they 

can just sit on the couch and give orders. Elderly users may utilize the robot for tasks which 

they would actually still be able to carry out themselves for reasons of convenience. Participant 

F2-6: “Their day is long anyway and with such a machine they will have even less to do.” 

Participant F2-6: “I would not make this available to my mother. I would be afraid that she 

could degrade even faster.” Most often, this objection was raised when discussing the fetch-and-

bring scenario. On the other hand, it was mentioned that operating the robot itself may be a 

mentally challenging activity and this could stimulate cognitive activity.  

 

Acceptable scenarios  

Acceptance strongly depended on the application scenario. By far the most frequent objection 

was that a robot “should not replace human contact”. This was stated in every focus group, 

usually several times by different participants. Household work seems to be easier to accept 

than social functions. On the other hand, participants often consented that social communication 

with a robot would still be better than no communication at all and the social/emotional scenario 

was desired by many. One elderly participant explicitly wished for conversation functionality 

and strongly sympathized with the Paro “cuddling” video we showed. The cuddling 

functionality was supported by more participants than the conversation functionality. Participant 

I2-4: “My mother had stuffed toys and used to sleep with them. She would have liked 
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something like Paro.” Another scenario often regarded obscure or frightening, despite its 

unrealistic implementation from a technological point of view, was for a robot to provide body 

care.   

 

Robot appearance  

The appearance of Care-O-bot was by some participants not seen as ideal or friendly. 

Participant E1-1: “I would be scared if a hand like this passed me something.” Participant F2-3: 

“Can he laugh too? It should not be a machine only but it would have to be a friendly 

character.” Some participants considered it “creepy” to have something that foreign around 

them in the house. Interestingly again, the elderly we spoke to did not nearly as much show this 

general rejection as presumed by the caregivers.   

 

Privacy  

For most elderly participants, privacy was not an issue. In each elderly focus group, there was 

however one person considering privacy issues important. Caregivers likewise did not initially 

see privacy issues but often changed their mind when we illustrated risks. Refer to Chapter 4 for 

more details. Privacy issues were exclusively discussed with regard to the remote control 

scenario. No participant mentioned privacy concerns with any other scenario or without our 

questioning.  

 

Ease-of-use  

Participants agreed that ease-of-use is a critical acceptance factor. Many participants were afraid 

that the system might be too complicated to use. Caregivers noted that acceptance of electronic 

equipment is always an issue for the elderly and that increasing age reduces the likelihood of 

acceptance. Voice control was regarded most appropriate and mentioned as the desired input 

method in nearly all focus groups. Participant F2-4: “Often they cannot press buttons anymore 

but they could say “call Hans” and then it calls automatically.” F2-4: “It would have to be very 

easy to use. Anything that is complicated is problematic.”  

 

Speed of task execution  

Robot speed was not considered critical. When we showed the Care-o-Bot video, participants 

often stated that the robot movement is quite slow. However, no participant thought of this as 

problematic. Instead, it was even considered an advantage sometimes because elderly would not 

like fast movements (mentioned in focus group I1).   

 

Size of robot  

A common objection raised by several participants in both elderly focus groups was the 

problem of storing the robot. Many elderly participants said they would not have any room for a 

robot the size of Care-O-Bot in their small appartment. Those participants often repeatedly 

mentioned this and it seemed to have been quite an important factor to them.  

 



 

XXXII 

APPENDIX 6. REPORT ON RESULTS OF SRS FOCUS GROUPS IN ITALY 
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SRS FGS Reports - ITALY 

Focus Group minutes- Eldery people 

 

Location: Day Care Center, Palazzolo Institute, via Palazzolo 21, Milano, Italy 

Participants: No.: 8 eldery persons (4 female, 4 males) 

Age: 76, 78, 83, 85, 85, 86, 87, 87  (Mean Age=83,4) 

Family situation: Seven participants lived alone, one with his wife. 

Only 1 has no children, or other family members alive. 

Assistive situation: All of them attend the Day care Center every day (weekend 

excluded); the center offers lunch but not dinner.  

Only one has one person who stays at home at night but almost all of them have a 

person who helps in the house some hours during the week (mostly for 

housekeeping activities). 

Participation: All of them show well-groomed appearance. They showed a bit of 

distrust at the beginning of the meeting also for the difficulty in understanding the 

„informed consent‟, even if it was read and explained aloud. They showed 

difficulties in reading and writing even if it was only for checking and signing. 

However after the presentations and some friendly words, after having answered 

their questions; all participants signed the statement (helped by one of the operator 

of the centre) and everyone participated with curiosity, sympathy, friendliness and 

cooperation. 

 

Results 

 

Difficulties in Activities of Daily Living  

· Cleaning house (“To climb a ladder I do not trust, for example when I have to washing 

windows I prefer to call someone”) 

· Shopping (bags are heavy) 

· Fear of going alone out the house 

· Personal-care, most of them take bath at the center during the day. 

· All participants say that they can cook by themselves, but women prefer mostly because they 

don‟t trust any other, men instead accept the wife or their career cooking for them. When 

asked about what they prepare for their dinner, most of them answer only „soup‟ or other 

very simple dishes (“some ham”).  

· Remember to take medicine 

· To fetch objects placed too high or too low 

· Walking , upstairs and downstairs 

 

Human-Human interaction, changing in relationship 

Friends: they do not see them anymore, they have died or they also have trouble getting around 

to meet them. 

Family: for someone is difficult to see them because they live far away. Someone is completely 

alone. Only one has got the daughter who lives in another apartment in the same house. One of 

them says the granddaughter helps her very much. 

Someone says that contacts with the family are nice but at the same time cause commitment, 

stress, and invasion. 
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Someone sees the family only during the weekend (“during weekend I'm going to see my 

children: they come to take me over the weekend and I spend the day with them”) 

Neighbors: A woman says that every evening she dinners at her neighbors‟ home, watch TV 

with them and then goes home. 

Heath operators: 

They have a lot of trust and confidence for professionals working in a specialized center as the 

“Palazzolo” institute. They like very much to stay at the day care center, for socialization 

activities, and the assistance of the health operators. They feel safe and without anxiety at the 

center. Someone say that‟s it‟s a pity it is closed during the weekend. Some people would prefer 

to stay also the night in the institute if the health worsens. 

Home caregiver: 

One of them has a good relation with the caregiver -at home from 18:30 pm until 7:30 am- 

(“My caregiver is perfect, I trust blindly”, “The home caregiver remind and prepare medicine 

for me”)  

All the other agree they do not like having a stranger in the house (“Food is important to do as I 

do. The woman sent by the Cooperative, foreign, put too much oil in the food and so I sent her 

away”; “ As long as I can I want to arrange by my own”; “During the day we eat here at the 

day center, it is sufficient that we are preparing something ourselves in the evening”. “I'm too 

critical, I should never find anything good of what the home career would do, so I just arranged 

by myself”, ”I prefer to be alone rather than with the attendant”;“The sent assistant stole 

jewelry and clothes of my dead wife”). So No one would like to have a stranger at home 

(different habits, food, attitudes, language) although they find some help at home necessary. 

Home workers: 

All of them say they have a housekeeper assigned by the family. 

 

Difficulties caused by ageing  

Loss of memory: (“To assist the memory I need to write everything”, “I remember everything 

about ancient times, I have more trouble with recently things” , “sometimes have forgotten to 

close the door”) 

Hearing: only one of the participants has problems, especially on the phone.  

Vision problems: 5 participants were visually impaired (“ Sometimes I go out in the evening, 

although in the dark I can see much less”), one of them using a magnifying glass to read. 

However, everyone does a little hard to read.  

Sleeping: difficulty in falling asleep, some of them say (“at night I often get up to go to the 

bathroom”),  

Diseases, including chronic complaining by participants:  

Two people (one man and one woman) were hit by stroke in the past (apparently fully recovered 

for the woman but not from the man)  

One (female) suffers from depression  

Some of them suffer of High blood pressure, 

One man has a Parkinson's principle 

Cognitive problems: (“I have problems reading a book, not only for the view but because I lose 

track of what I'm reading”)  

Mobility: 

Some of them report to have fallen several times, 2 fell to the ground without warning with 

knowledge loss 

 (e.g. “The knee had given way and I fell backwards while I was in the street”,”I was at home, I 

fell, I called with my Personal emergency alarm system, I was taken to hospital by 

ambulance”). 

One of them uses a walker frame at home and crutches outside. 
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One of them says he sometimes loses balance. 

Another says he has to walk slowly and cling.  

 

Technology –Assistive technology 

Current in use 

Only one uses walker frame or crutches. 

Only one uses a magnifying glass to read. 

Everyone use independently the washing machine and dishwasher. 

They always turn on TV (“If I go into another room I turn on TV there too). 

Almost no one uses the computer, only one uses it to keep the accounts of his business; the 

others say it is too complicated. 

Six of them use mobile phone, but nobody uses it for editing or reading sms (both for visual 

impairment and for difficulty in the use of technology). 

Future technology 

Faced with a new technological product in two are willing to learn how it works and someone 

more only if the product was very useful  

Someone think they have already all they need: washing machine, dishwasher (“no need for any 

more technology”) 

They don‟t trust the home caregiver using the technology (“The caregiver is better not touching 

anything; otherwise he/she breaks everything”). 

In general, the idea negatively impresses most of them. 

It is considered interesting only if it was very useful but everyone says that prefer human help, 

even the attendant/home career. 

 

After showing and explaining Robot Scenarios 

At first they are all very suspicious, nobody wants this new system. All of them prefer to fend 

for themselves or call someone. A robot is awesome, shocking (“I hope not to need the 

caregiver at home, even less a robot!”) 

Only one of the participants likes the idea of a robot, saying it would cooperate with the 

caregiver. 

The others agree not want aid of this type (“With the attendant, if she does not understand me, I 

could "smooth edges". With the robot how could I do?”) 

However, when asked in relation to their difficulty they considered especially useful for: 

· help them if they fall (e.g. open entrance door of the home from the inside in case of need 

outside help), 

· help in security, by inspection that all devices are at rest during the night (electricity, gas, 

closing the door entrance) (“to check that the door is closed when I'm in bed”). 

· Six of them do not agree about preparing food or drink. (“It is a strange thing that is a 

machine to do certain things”, “otherwise it would seem that I cannot do anything”). All of 

them prefer to prepare foods at the moment, they don‟t use the freezer, so they don‟t like the 

idea of a robot defrosting food already cooked and microwaving. They consider unlikely that 

the robot can perform such complex tasks such as cooking.  

· Someone would like robot that is able to clean the windows, the floor or that manages to do 

the heavy work 

· They do not see an interesting help in fetching items from the house or handing them, 

because all of them can move quite well 

· Four of them consider useful a robot that reads a book or a newspaper or other because of 

their visual impairments 
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· About remote control it was viewed with suspicion and seems also not well understood (“If 

the machine must be controlled by someone else, then we must have at home the career too!) 

 

Free comments after watching the Fraunhofer video (robot serving the bottle and opening 

the door): 

 

• “On the carpet it travels well? Because in my house there are many carpet” 

• “I imagined it rounder” 

• “It's nice but is complex” 

• “I’ afraid of the plug and wires around” 

• “It has only one arm? It would be better if he had two!” 

• “A person sick in bed, with robots? Better to go to an institute or take a career at home” 

• “OK but just for safety things: gas control, door control..” 

• ”The answering machine is better than the robot” 

• “If you buy the robot, you pay it only once, the caregiver you must keep going to pay every 

month” 

• ”At Fiat company they put the robot and then they left the worker men at home” 

• ”And if it fails? Or if the power goes off and does not work anymore?” 
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SRS FGS Reports - ITALY 

Focus Group minutes-Health Professionals 

 

Location: Territorial-home services, Palazzolo Institute, via Palazzolo 21, Milano, Italy 

Participants: No.: 8 people (5 women, 3 men) 

 

Age Studies Profession Years of experience 

50 Nursing Degree Nurse 25 

39 Physioterapy degree  Physiotherapist 17 

43 Physioterapy degree Physiotherapist 21 

45 Asa Formation Ausiliario Socio Assistenziale-

auxiliary member assistant 

26 

43 Asa Formation, Nursing 

Degree 

Custode socio sanitaria- social 

health worker 

17 

32 degree in “planning and 

management policies and 

social services” 

Social worker 9 

53 High school capo servizio territoriale-

domiciliare 

Head of territorial- home 

Service of Palazzolo 

30 

38 physician geriatrician responsible for the day center 

of Palazzolo 

13 

 

After reading the informant consent and after our answer to some questions about it, all 

participants signed the statement. 

 

Results 

 

Difficulties in Activities of Daily Living  

Primary needs activities 

The physician started saying he uses Barthel index , a RATING SCALE OF DAILY LIFE 

ACTIVITIES [FUNCTIONAL EVALUATION: THE BARTHEL INDEX: Mahoney FI, 

Barthel DW: Mar.St.Med.J. 1965;14:61-6] to classifty difficulties, and the most typical are:  

· Mobility: Walking, passages (bed - chair), stairs, both inside home and outside. Leave the 

house for commissions (shopping, post office, doctor, etc) (“The problems in this area are 

the most frequent cause of loneliness and poor or slightly varied feeding: if you can’t go 

outside you have less possibility to meet people and do food shopping”) 

· Eating (both for who has cognitive or motor impairments) 

· Dressing (“putting socks and shoes on”), 

· Personal hygiene especially bathing 

· Communication 

· Loss of ability in instrumental activities: preparing meals, cleaning home, financial 

management, making phone call.. 

· Medicines assumption 
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· Administrative: screening of mail, check the mail, pay bills , money Managing (also difficult 

to delegate the management) 

· Management of own health: booking medical visits, remember a booked medical visit,  

· Failure in self-defense, difficulty discriminating fraudsters from honest people, ability to 

weigh whether what is being offered by others is good or not, open the door. Reaction of 

closure and distrust. 

Social or leasure activity they were used to do 

· Socializing, talking (“They don’t want to stay alone”) 

· Leasure activities: reading, writing , play Bowls.. (“They would love to read, but many have 

difficulty”, “Many want to dance”, “They would like to write, or sew”, “They want to go out 

at night”) 

Age-related difficulties  

Physical matters 

· Low mobility (“All it’s slowed, but there are several reasons”, “After a stroke they can lose 

some functions, “Parkinson's disease and Arthritis may cause difficulties in making precise 

movements”) 

· Arthritis, Osteoporosis and other Skeletal muscle function modifications: early fatigue, frail 

bones, low muscle tone (“they move less and less, the worst is when they have to lay in the 

bed for a lot of time e.g. for a fracture, after that is very difficult to recover”)  

· Cognitively impairment and decline: stroke consequences, Alzheimer's, loss of memory, 

confusion. E.g. They think they can still do certain things, but they don‟t (“they would like 

wash the curtain but they can’t climb a stair ...”) 

· Sensory Decay: Improvises, cataracts, hearing loss (“sometimes just a simple plug of wax in 

the ear to create almost insurmountable problems”)  

· Slowing healing 

· Obesity (mostly for people still not too old) 

· Malnutrition (mostly for the oldest) 

· Diabetes and cardiovascular disease, nephropathy, neuropathy, vascular problems, sores 

Social matters 

· Difficult to communicate discomfort (over estimation/ under estimation) 

· Closing themselves 

· Inability of needs assessment 

· Difficulty in asking for help (“some are ashamed to seek help for example for personal 

hygiene”) 

· The inability of the judging and the lack of critical sense, which emerge in the form of 

continuous conflict with operators or family members (eg: operator:“It’s time of doing 

shower”, elder” No, I don’t need”) 

 

Difficulties in assistance of elderly people  

· Acceptance of an extraneous presence (different culture, language, habits..) 

· Older people feel invaded, they feel no more homeowners of their house, they have difficulty 

leaving the house and their belongings at the mercy of others 

· Sometimes there are difficult relations even with the family members: (“my grandmother 

with Alzheimer was better accepting  home careers than family members help and 

assistance”) 

· You have to assess what the assisted asks is a primary need or not (“eg when I arrived at 

home the woman asked me to clean her house, but she had an ulcerated sore but she was not 

caring about even if  it was the very basic need”) 
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· Leave the house and objects at the mercy of others 

· Replacement during periods of absence of the caregiver 

· Loss of sleep in the night (both the elderly and the career) 

· Physical reactions: Opposition (“e.g. difficult to cut nails”) 

· Emergency Management (“It 'a problem if an emergency happens and the caregiver does 

not knows how to handle it”, “If the career doesn’t speak a good Italian, it is hard to call for 

help when an emergency is happening”) 

· Stiffness of character, less elastic, strong habits  

· Ensuring the pace of the day. Often there is an impairment of biorhythms: respect the times 

of waking and sleep, meal times ... 

· Often, they are very dependent, there must be another caregiver, or there must be also the 

help from family 

· Difficulties in relationships between caregiver and family members, the family charge the 

attendant with their anxiety, they ask for hypercontrol.  

· Insomnia of the elderly, they get up at night and may fall; as a consequence the Insomnia is 

discharged on care-giver too 

· Careers or family members sometimes replace the patient in an exaggerated way: they do 

many things for them that elderly still can do and this can decrease the residual mobility of 

the patient 

· To manage a delirium (“it’s night, the elder get up and scream: this is not my house! Where 

is my husband? [Who is dead]”) 

· Physical reaction of the older person who raises his hands on the career or try to leave the 

house by force 

 

Technology –Assistive technology 

 

What should do? 

· In some ways the technology can certainly help (”For example to turn on the light 

automatically when they get up at night, would be enough lights to illuminate automatically 

controlled by sensors along the path”) 

· When the caregiver's has not medical knowledge...so may be useful in this case a remote 

support (“Why not? specially in case of serious diseases”) 

How should it be? 

 It must be a simple technology to use ...(“ ... but once I met a senior in 96 years that used the 

computer independently”) 

 As Improvises is frequent, a technology must be visually accessible (“eg large numbers on 

the keypad”) 

 It must not be invasive and it must not replace the personal presence 

Acceptance 

· The caregiver and the family may accept the help of technology because they are more 

skilled in technology than an old man (“If the son lives far away, with the use of technology 

he might control if the elderly has taken medicines at the correct times”) 

· The technology should only complements the work not replace the human work (“I don’t 

agree  with tele-rehabilitation, human contact is needed for many therapies”,“It can be a 

support but not a replacement”; “Ok, if it is seen as an -extra security-“) 

· The risk is to delegate too much the assistance to the technology and ignore the person 

· There is the risk of eliminating human contact 
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· There is the risk  that the elderly become dependent and lazy, loosing quickly his/her 

residual functions 

 

After showing and explaining Robot Scenarios 

What should do? 

· Useful during career absence : For short periods, when there's nobody at home, the elderly 

person can ask for help (or just cooperation) directly to the machine, having in mind that the 

person is always in need of human contact 

· Useful for Environmental Control (gas, heating, windows, home illumination, fire hazard 

control (especially for blind people) 

· Useful for cooking (“For example, let‟s suppose the elder do not want the career to cook, the 

robot could reheat and serve food prepared and frozen by his son”). 

· The machine can also remember something to the elder (“time for taking medicine”), but if 

the elder does not want to do it …there‟s no way 

· The elderly could use the robot after a fall for (re) raise or call for help ( “Ok, just to warn 

someone if the elderly person has fallen”, “Absolutely not to raise from the ground No, in 

this case the robot should only call for help, based on the instructions of the elderly” , “but 

it is very diffult to recognize a fall, what if the elderly has fallen inside the bath tank”) 

· A system that detects the movement of the elder and keep track of time. This may help in 

detecting abnormal situations, eg the elderly remain in the bathroom for more than three 

hours 

· It is still useful if there is a real need for continuous monitoring 

· Not very useful in help for ambulation and Absolutely not to accompany the old man outside 

home 

How should it be? 

· Must be small, not create further problems of space (“Some old people's homes are full of 

stuff and it would be difficult to get / move such a machine. One requirement is that it must 

therefore be used in tight spaces”) 

· Yes, for remote surveillance, (“Ok for surveillance and to store items, cooking is out of 

place”) 

· Fetch items up / down (“Collect items from the ground”) 

· Must be simple , should work just by “A few technological steps,” press and go” 

· It must be accessible, both in terms of cost and energy consumption 

· Aesthetics  no human like 

· It may be Customizable according to the tastes: (eg, color, material…) 

· It must look like something you already know, not to be too foreign, e.g. similar to a 

television  

· It must be robust (“what if the old man takes kicks the robot?”) 

· It can look like a monitor going around the house 

Interaction 

· For the elderly is a better voice control, except of course the aphasic... 

· Remote control from pc 

· Remote control for caregiver or family via phone or even via television, with even a webcam 

to talk (“it’s good, the elderly can hear the voice of the son” “Ok, but to be sure, the son 

must be always still there, attached to the remote control ...”) 

· For the elderly interaction must be simplified visual interfaces: touch-screen, images / icons 

· It should also be possible to manually intervene to stop the robot if something wrong 

happens 
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· Some privacy issues, but (“can be useful for the son check every few hours what it is 

happening at home and if needed communicate with the father”) 
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SRS FGS Reports - ITALY 

Focus Group minutes - Professionals Caregivers 

  

Location: Nuovo Sole Social Cooperative, via Trivulzio 30, Milano, Italy  

Age: 60, 57, 57, 27, 55. (one of them did not answer about age).  

Participants: 6 people: 5 women and 1 man, 2 from Moldova, 2 from Peru, 1 from Ukraine, 1 

from Ecuador.  

All of them have long assistance experience (from 7 to 15 years experience) with old people and 

their chronically diseases (Alzheimer, Parkinson), or with elderly difficulties.  

All have attended a training course in their home Country, one of them graduated in Economics 

in his home Country, two were trained as OSS (Operatore Socio Sanitario- Social-health 

operator) in Italy.  All of them claim to bear the burden of the almost entire responsibility of the 

elderly with little help by relatives.  

The working time is 22 round the clock from Monday to Friday, half day on Saturday and 

Sunday free. Once was recruited full-time. They reside in the house of the assisted person. After 

reading the informant consent and after our answer to some questions about it, all participants 

signed the statement.  

  

Results  

Difficulties in Activities of Daily Living   

 

Activities that involve particular difficulties for the caregiver  

• Some of them have to be fed   

• Hidden difficulties: when there is the interwiew for the recruitement of the home career, the 

relatives of the older often hide complex problems such as chronical diseases and even severe 

mental or mobility problems so it happens that they have to face problems to which they were 

not prepared  

• Reduction or lack of stability of sleep: the assisted people often call the home career during 

the night: If the elder get up in the dark of night he/her may fall, so if they need to get up the 

attendant is awakened to help them  

• The caregiver can never rest, must always be careful, especially with Alzheimer's patients  

• The caregivers are cooking, shopping, bathing, administering medication  

• Communicate in Italian language particularly when they are just arrived from abroad. 

Example: A home career from Peru said “ The old woman asked me to put BURRO inside rice 

(BURRO in Italian means BUTTER but in Spanish means  

DONKEY)..so I thought she was crazy, or mental compromised but she went on and she got 

angry with me, and screamed me again , take the BURRO inside the fridge!...”)  

  

Activities that involve particular difficulties the assisted  

• Communication: Some elderly have difficulty in speaking and hearing  

• Cognitive problems especially in people with Alzheimer's  

• They want to get up, take off the diaper to urinate  

• They want to stay alone, dressing their self alone, cooking by themselves (women), going out 

alone but very often they have lost the sense of what they really can do  

• They are always looking back on what they were able to do in the past and would still do 

(without being aware of their limits)  

• When they are alone at home (eg. the caregiver went out to the store) they can fall to the 

ground, messing up the house, pulling everything out of the fridge…  
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• The lose the sense of time, so for example they are not able to understand when it‟s time to 

eat, or to go to sleep,   

  

Human-Human interaction, changing in relationship  

 

Impact on social life  

• For they cannot move, they cannot go to see friends or family   

• They do not accept their deterioration  

• They think that their situation is temporary and they are convinced that sooner or later they 

will return to normal life  

 

Trust in caregivers and in their assistance  

• Initial distrust, However, after some time some of them start to trust, eventually even seeking 

for human contact, or asking for collaboration (“In the kitchen at the beginning they do not 

trust, over time some seek collaboration”, “If the caregiver is more communicative, he/she can 

relieve depression”, Some old men touch me (woman) of course I don‟t like”)   

• Women are more jealous of their things  

• Sometimes, when the caregiver assists an old couple, wives are gelous of the caregivers 

because their husband becomes attached   

• They fear that the caregiver touches their things or steal them.  

• The career must always ask how to do certain things, like cleaning, cooking, etc..  

• Some of them are very suspicious  

  

Technology –Assistive technology  

 

Assistant‟s acceptance  

• Assistants are used to Mobile hoist  

• All the assistants agree they would like something technological if it helps their work  

• They suggest the technology must be very easy to manage, both by the careers and by the 

elderly   

Elderly acceptance  

• They say that most of the elderly do not even accept aids (sticks, walking frames ...)  

• They also say it would be something totally new, but the elderly could slowly get used  

• They all say also that the elderly feel safer when support for the movement is provided by a 

person.  

• In their experience they reject any support, and prefer to replace household items, such as 

using the chair to move rather than the walker (associated to disability or dysfunction). So the 

mindset is crucial, the technology should not therefore remember medical equipments or the 

aids.   

  

After showing and explaining Robot Scenarios  

• They say the robot could do things while they are out, even small things like bring the remote 

controller, bring a glass of water or take him/her to the bathroom.  

• The most useful thing would be if the robot would take control in the night so that the 

caregiver could sleep more calm and relaxed. The robot could monitor the night with a camera, 

especially for reporting certain types of movements  

• They would be happy if the robot could help in cleaning the house, preparing the food, etc...  

• It could bring expensive or fragile items, the ones which the elderly are gelous of  
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• It can be also used to communicate over short periods when the assistant is not at home, 

however they all find the robot useless for taking care of social aspects  

• It could be useful as aid to walk, perhaps mobilizing the legs, allowing to stop and rest, etc.   

• It can be useful for entertaining the elderly, to listen to music, to play. They say it could select 

music for the elderly  

• They say the robot can be used only by old people without cognitive problems but only 

difficulty in movement, but the careers are afraid that this can worsen the residual capacity 

faster. Compromising elder autonomy  

• It must not help in lifting an elderly person who has fallen. It should not be done because there 

may be a fracture.  

Better if the robot only calms the elderly and calls the family and the emergency number (Even 

the caregiver cannot raise the elder, you should always call for help)  

• For a elderly person with no diaper and no walking impairment it can be useful to have 

something that he/her can call and that helps to get up from the chair and to go to the bathroom 

(or at least the robot take the crutches when asked)  

• About remote control by relatives, they report problems about lack of privacy and control of 

their work, but at the end they say it might be useful. A remote control by the caregiver instead 

is not very useful because if they are out they can‟t attend  

• An automatic translator may be useful, especially in the early use of the robot when the 

caregiver has just arrived from abroad. It may also be useful for saying standard phrases to the 

elder at certain times, such as: “lunch is ready ... “  

 Something that provides a kind of company to the elderly while the caregiver is out, some older 

people would be happier if they can work -talk with the home career   

• However they are afraid for the reactions of the older with the robot, there is mistrust of a 

robot with “sensors “  

• They are afraid about the efficacy: “If the robot break, in this case it should automatically call 

for assistance”, “The robot should be able to look after himself, take care of himself, recharge 

himself”; “The robot should be remotely controlled”  

• If the robot breaks, it should automatically call for assistance  

• The robot should be able to look after himself, take care of himself, and recharge himself   

• The robot should be remotely controlled   

• Some older people would be happier if they can work with the caregiver   

• There is mistrust of a robot with sensors   
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APPENDIX 7. REPORT ON RESULTS OF SRS FOCUS GROUPS IN SPAIN 



 

XLVI 

 

SRS Focus Group results in SPAIN, Elderly People Group 

 

 

Location: Ingema - San Sebastian, Spain 

Participants: 3 

 

Age Gender Education Profession before retirement 

81 F elementary farmer 

80 F elementary dressmaker 

79 M high school graduate  trader 

 

 

 

Main difficulties in Activities of Daily Living  

 

Physical difficulties 

• cleaning:  using the vacuum cleaner and cleaning the windows. 

• “cleaning is very important and cleaning well above all”. 

• carrying heavy bags after shopping.  

• bending and kneeling –cutting the nails, for example. 

• stretching. 

• they all have sight problems. 

• one of the participant pays a lady to do the heavier housework, even if she claims that she’s still able to 

carry out every task by herself. Another participant said that his wife is the person that usually take 

care of most of the housework: he usually do the bed and go for shopping. 

• they all use a shopping trolley. 

 

After asking them to think about elderly people they know, the problems identified are the following: 

• lifting heavy objects 

• taking the bath 

• body care and personal hygiene 

• moving from the bed or from a chair 

• walking in difficult environmental condition can be challenging. 

 

Psychological difficulties in everyday life 

• memory loss 

 

Human-Human interaction, changing in relationship 

• one of the participant claimed that she doesn‟t want to enter a care house (that lady showed a very 

positive attitude respect to technology during all the interview). 

• they agree on the importance and need of a social framework that could help elderly people aging well. 

• one of the participant claimed she hopes to have energy enough and to be healthy enough until the end 

of her life, so not to be in need of asking for  any help.  

 

Technology –Assistive technology 
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Technology in use – successful examples 

• the washing-machine. 

• the dishwasher. 

• the vacuum cleaner. 

• the telephone. 

• the television. 

•  the radio. 

• two of the participants use mobile phone, one of them not only for calls, but also for pictures and sms.  

• one of the participant is learning to use internet programs and the pc. 

• two of the participants currently use ATM to withdraw money. 

• one of the participant currently uses internet programs and e-banking services.  

 

Abandoned technology  

• Mobile phone (one of the participant received a mobile phone as a present from her daughter, but she 

doesn’t use it. She doesn’t even feel the need to use it and she feels that to use it is too complicated 

anyway).  

 

Healthcare robots –opinion, personal feeling and imaging about- after showing and explaining the 

Scenarios 

 

Reactions and feelings after presenting the scenarios 

• the robot is too big  

•  one of the participant immediately claimed that she doesn‟t want machines in her house. 

•  one of the participant claimed that he likes the idea of having the machine in his house. 

• they think the machine can help at night -safety issues- in the sense that the machine can make them 

feel safer.  

• they think that SRS could be more useful for next generations, so to have more spare time and avoid 

physical efforts. 

• many advanced technological tools do exist for preparing meals, so elderly should not be surprised 

about the solution we are presenting. 

 

 

How do they imagine a robot? Which features a robot should have?  

• one of the participant would like the robot-machine to be able to do the housework that usually a 

woman does, so to avoid cleaning and also controlling a paid person.  

• the robot should be able to clean. 

• the robot should be able to do everything alone. 

• they are all positive in thinking about a robot helping for mobility problems. 

•  the robot should be able to help blind people and physically impaired people as well. 

• the robot should be able to lift people from chair and move them to the bed. 

• the robot should be able to program the technology already in use in the kitchen. 

• the robot should be able to cook well. 

• the robot should be able to to clean everything. 

• the robot should be able to clean itself as well. 

• it should be very clear how to use it. 

 

Negative  aspects or potential risks in using the robot at home 

• one of the participant claimed she doesn‟t think the robot is useful, because her daughter can help her 

anytime she needs. 
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• the robot will steal human beings‟ job opportunities and will replace them. 

• the robot is too big. 

• the robot is too big for a common kitchen. 

• one of the participant claimed she doesn‟t want machines in her house. 

• one of the participant claimed immediately that she doesn‟t like the robot we were showing. 

• one of the worries is that the robot could be too noisy. 

• a robot that does things in the kitchen will destroy everything and will dirty everywhere. 

• thinking of a person on a wheelchair, the robot we are presenting is be too big. 

• if the robot is too big it could scare as well. 

• adopting autonomous technological solutions will make feel elderly people useless. 

 

 

Remote control: 

• one participant claims that she would have no problem with the remote control function, if the person 

behind the robot will be a person she trusts. 

• two of the participant are overtly in favor of the remote control option. 

• the person behind the robot should be a person from the family. 

• one of the participant stated she doesn‟t need the robot at all, not even with the RC function. 

• one of the participant feels that if the old user cannot have any control on the robot, being totally in the 

hands of someone else could be dangerous. 

 

 

General comments 

 

• Walking is not hard if you are in the right mood -claim made by the most technology adverse 

participant. 
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SRS FGS Reports Spain, Family Caregivers 

 

 

Location: Ingema, San Sebastian, Spain 

Participants: 5 

 

Age Gender Profession Education Family 

Relationship 

Age of the 

elder person  

50 F Radio producer High school 

graduate 

Daughter  84 

54 F Professor Advance degree Daughter  70 

41 F Housewife Elementary Daughter  82 

51 F Government 

employee 

High school 

graduate 

Daughter  78 

48 F Geriatric assistant High school 

graduate 

Niece 77 

50 M Teacher Advance degree Son  88 

 

Main difficulties in Activities of Daily Living  

 

Difficulties in elderly people’s life 

• body care and personal hygiene -taking a shower 

• getting dressed 

 

Main problems in the familiars’ life 

• sleeping: resting is a key need for caregivers 

 

Psychological difficulties in familiars’ life 

• psychological dependency 

 

Human-Human interaction, changing in relationship 

• In general, they consider a machine cannot replace a human being and prefer human caregivers for their 

relatives. When they become elder, some of them will prefer to control an electronic device instead of a 

caregiver, but other do not. 

• They think older adults will accept this kind of robots, but older adults with cognitive impairment do 

not. They consider that a companion robot, talking to them and doing stimulating activities, could be 

accepted better.  

• They consider that the main trouble, both for frail elderly people and for people with mild cognitive 

impairment, is that they cannot clearly perceive what they need, and because of that it is hard for them 
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to accept any kind of help. Even when needs are clear for anybody around the elderly person, he or she 

tend to refuse it because of self-defense mechanisms. 

• Negative aspect: machines replacing human caregivers. 

• “I will use it if I become ill” 

 

Technology –Assistive technology 

 

Future technology –examples of technology they imagine or wish to use. 

• When they imagine future technology, they imagine stuff they will use when they become old (ages 

from 41 to 54). “This is useless for my mother because she is too ill, but I know I will need it and for 

sure I will use it”. 

• Current level of acceptance of assistive technology. 

Technology in use – successful examples 

• Central heating. 

• Microwave oven. 

• Washing machine is important because their relatives get a lot of clothes dirty. 

• Geriatric canes, especially for thick people care. 

• GPS tracking when the relative is confuse outdoors. 

• Pill cases. 

• One caregiver uses an Interphone such as those for baby monitor when he is using his computer, in 

order to keep seeing his relative. All agree that a remote-controlled device would be very useful in this 

kind of situations. 

• They accept assistive technology, but they prefer human care. They like assistive technology: 

- Helping caregivers, not replacing them. 

- In those elderly people still living alone, not requiring caregiving. 

 

Healthcare robots –opinion, personal feeling and imaging about- after showing and explaining the 

Scenarios 

 

Reaction and feelings after presenting the scenarios 

• They perceive that the system is only suitable for elderly people without cognitive impairment. “This is 

for a very old person with a good cognitive function. It has to be something domotic but smart, not too 

difficult to use.” 

 

How do they imagine a robot? Which features a robot should have?  

• The robot must help elderly people to stand up. 

• The robot might include a chair for transportation of the user if required. 

• The robot should be STIMULATING. It should include music, a digital newspaper or something to 

read, pleasant lights and sounds, cognitive games and so on. One person also considers that they could 

include the possibility of doing physical exercise.  

• When they think in a companion robot, they say it must have a human, nice voice. 

 

Remote control: 

• The group considers that remote control possibilities have two faces. It can be very helpful, if you can 

check how your relative is, but on the other side, you will never be able to switch off and relax yourself 

if you are always checking it out. In these sense, the opinion of this group about reasons for remote 

control technology are related to psychological burden reported before. The correct usage of these 

remote control possibilities will be linked to personality issues, especially neuroticism/need of control. 

 

 

 



 

LI 

 

General comments 

• Familiars in this focus group pointed that physical help in activities of daily living is not as important 

as psychological help. They report that their burden comes from psychological dependency. Although 

they have out-home works, hobbies and so on, they are always thinking in their elderly relative and 

they have problems making plans, enjoying with the rest of the family and even resting. 

• The system we are presenting could have an impact in elderly people‟s life without cognitive 

impairment, if they can accept their limitations and the machine is stimulating.  

• The system we are presenting could be helpful for familiars, but it depends on psychological and 

personality matters. 

• the system we are presenting could be useful, but they cannot imagine clearly how. 
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SRS FGS Reports Spain - Health Professionals 

 

 

Location: Ingema - Matia, San Sebastian, Spain 

Participants: 5 

 

Age Gender Profession Years of working experience 

47 F Nurse 26 years and 7 months 

51 F Nurse 30 years 

52 M Nurse 31 years 

52 M Psychologist (also involved in 

healthcare management) 

12 years 

? F Medical Doctor ? 

 

Main difficulties in Activities of Daily Living  
 

Skills and functional impairments 

• problems using to the toilette. 

• problems standing and getting up from the bed as well as going to bed. 

•  taking a shower. 

•  getting dressed. 

• “preparing meals is crucial, but the elder should be able to control and program the technology at 

home”. 

• need help for body care 

• “One of the problem elderly people living alone have, is the malnutrition”. 
 

Psychological difficulties in everyday life 

• elderly people are not aware of their own problems and impairments, they don‟t perceive their reality as 

a problem. 

• need to remember elderly people what to do during the day. 

• many older adults live alone, and often they feel useless. 

• cognitive decline. 

• personality disorders.  

• need to talk with somebody from time to time (“elderly people often claim they need help for cleaning 

only, while they just need help for personal hygiene and very often need someone to talk with”.) 

• feeling of loneliness  
 

Human-Human interaction, changing in relationship 

 

• Elderly people don‟t receive enough help from the family, but they also need to feel they are still 

useful. 

• The family members are day by day less available to care and take care of elderly members. A lot of 

elder persons live alone, and often they feel useless. 

• Elderly people enter a care home because of many reasons and different factors: physical impairments, 

cognitive decline, health problems, absence of social relationship. 
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• One of the participant claims he doesn‟t want his daughter to have to take care of him when he‟ll be 

old. 
 

Technology –Assistive technology 

 

General: 

• helping tools are still not enough developed. 

• help for mobility are important. 

• elder should be able to control and program the technology they have at home. 

• “all the technology for intelligent environment/smart home is very good and seems very useful, but it’s 

not available yet”. 

• “The heating system represents a potential problem in elderly people life at home, because they want 

or are in need to save money, so they don’t even turn the system on most of the time”. 
 

Abandoned technology  

• adapted version of mobile phone for elderly people 

• blender 
 

Future technology –examples of technology they imagine or wish to use. 

• “elderly people watch tv constantly, so something that could be useful is a tv that could send reminders 

and showing an agenda of the day”. 

• “the new technology should look like something familiar, not something too new or something elderly 

are not used to”. 

• “something small could be good, given the dimension of the houses, but something too small could be 

difficult to detect for elderly people that often suffer from sight problems”. 

• “the new technology should be easy to use: elderly people and caregiver as well should be able to 

immediately understand how to use it”. 

• A very important help for elderly people at home could be something to help in hanging out the laundry 

and ironing. Maybe programming the laundry is not that hard like hanging out the clothes at the end of 

the washing. 
 

Technology in use – successful examples 

• electric bed is working well. Personnel lifting systems work well too. But they need another person to 

control the device, the user cannot do it alone. 

• microwaves (one of the best example of good and useful technology in their opinion) 

• laundry services are also very useful. 

• other examples of good technology: rumba, (tele-alarma) fall detectors. 

• light sensors for preventing falls. 

• adapted version of mobile phone for elderly people. 
 

Healthcare robots –opinion, personal feeling and imaging about- after showing and explaining the 

Scenarios 
 

Reaction and feelings after presenting the scenarios 

•  the robot should be able to put the things in the fridge also 

• the robot should be able to program the oven/microwave/washing machine or any other kind of 

technology in use at the place of the elder person. 

• there are more efficient systems, like moving bookshelves. 

• the robot could be helpful in cleaning, like the rumba 

• elderly people have a lot of small things in their house, and the robot could not be apt to clean around 

these things, it could break everything. Most of the time, elderly houses are old and small. 

• elderly people should have the possibility to receive an help when they feel tired to walk 

• helping elderly people for mobility problems is important especially if the robot could have the 

capacity to prevent falling or to help in case of a fall.  

• after detecting a fall, the robot should be able to open the door to the persons coming to help. 
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How do they imagine a robot? Which features a robot should have?  

• the robot should have voice, shouldn‟t be controlled by tactile screen. “Voice commands are more 

helpful because elderly people have sight problems.”  

• through voice commands the robot should inform the user of all the operation it‟s doing and about the 

outcome of each step in the procedure, so the user could be aware of the stage of the robot action. 

• the size of the robot might cause a problem of space in the house of the elderly people.  

• event the external features of the robot should be customiseable. For example, it shouldn‟t be bigger 

than a wheel chair. 

• it should be able to control the tap as well, for example.  

• the robot should be able to help people go to the restroom and maybe having a shower. 

• if the robot could be like a chair helping them in walking could be useful 

• something relevant could be to customise the system, incorporating the voice of the family members 

for specific messages. 

• it could be very useful to implement a function helping in orientation to reality –starting with greetings 

and remembering the date etc.  
 

Negative  aspects or potential risks in using the robot at home 

• placing handrails around in the house is very useful and less costly than the robot. 

• preventing fall: the robot could hurt the person touching her/him. 

• if the robot could be like a chair helping elderly people in walking could be useful, but wheel chairs 

already exist to help with that and anyway, elderly people should stay active as long as possible. 
 

Remote control: 

• intrusiveness of a system like that is a problem 

• the RC option should be an option that the user controls, not a function constantly on.  

• we should respect the privacy rights of the elderly people. One of the participant explicitly states she 

wouldn‟t like a robot with that function. 

• the system should be able to be in contact with the physicians as well.  

• allowed permission for RC option: family members, physician.  

• the user should be the only one to decide and he/she should be the one programming the robot, but this 

could happen only in the case the user has no cognitive decline.  

• The system could be useful especially for people living alone, now in increasing number. 
 

General comments 
 

• Most of the time, people enter a care-home because of social reasons, apart from health problems:  

· not well equipped houses –no elevator, for ex.-,  

· not enough help at home,  

· loneliness  

• Elderly people don‟t receive enough help from the family. 

• Elderly people need to feel they are still useful. 

• At present, younger members of a family are not so available to take care of elderly members like in 

the past. Nowadays, young people are used to go on vacations and so they look for solution like care 

house to leave their parents for the vacation period. 

• A lot of older adults live alone, and often they feel useless. 

• We should distinguish between a professional help (apoyo formal) –healthcare system- and help 

coming from the social net, most of the time coming from the family.  

• Elderly people enter a care home because of many reasons and different factors: physical impairments, 

cognitive decline, health problems, absence of social relationship. 

• Architecture barriers are still a dramatic obstacle in elderly people life. 

• In many of the technological solution currently proposed, different part of a system should work with 

the same software of the same company and this is a problem, because this way we are obliged to buy 

from the same company all the pieces of the system. 

• The experience we had in our family biases our future behaviour as well.  
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• A very important factor in elder care is the need of resources and means.  

• We should find a way to increase the time elderly people can spend at home living autonomously. 

•  Living at home is always much cheaper than not having to live in a care home. We should not forget 

the economical factors as well. 

• We should distinguish between needs of elderly people that live alone and elderly people that live 

within the family. 

• How much we need to care of elderly individuals? We should not help too much, otherwise they will 

stop actively coping with their problems and we‟ll feel useless as well.  

• Sometimes family members are not able to take care of the elder members, because there is the need of 

a specific sanitary help –in this case, the family is not abandoning the elder person, but just has no other 

way to take care of him/her. 

• We should find a way to increase the time elderly people can spend at home living autonomously. 
 

Technology for healthcare: 

• participants 4, 5: they didn‟t have a good experience with the fall detector devices: elderly people leave 

the device somewhere at home because of the many false positive. 

• participant 2: she had a good experience with the fall detector, people using it report to feel safer, 

especially people living alone. 
Suggestions: 

• even the rest of the technology in the house should be equipped with sensors or something that could 

contact with the robot. 

• the robot could be very useful if it represents the opportunity for elderly not to change or restructure 

their own house –not taking out things or adding specific changes etc, 

• Suggestion to technology designers: trying to walk in the shoes of the people that will use the system 

before to develop the system itself. 
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Script for Elderly People 
 

Participant: 000000 

Questionnaire 

Part A: Activities 
 

We have collected frequent difficult tasks to carry out in the daily life of elderly persons and we 
came out with a list. We would like you to consider the list and to give your opinion on it. There 
are rating scales consisting of 5 checkboxes. Please mark more related to your current 
opinions. 

 

Question: How much difficulty do you have with the following activities? 

 

Mobility 

 

 

A1. Walking 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A2. Getting up (e.g. from a chair or bed) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A3. Lifting and carrying heavy objects 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A4. Climbing the bathtub or shower 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  
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A5. Fetching things in the apartment (e.g. an object that is located somewhere) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A6. Reaching objects (e.g. high on a shelf or low on the ground) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

Which objects did you have (most) difficulties with, if any?  

 _________________________________________ 

    _________________________________________ 

    _________________________________________ 

 

 

A7. Risk of falling 

I have no difficulties with this 
 

I have substantial difficulties with 
this  

 

 

A8. Shopping 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

What kind of difficulty, if any?  

 _________________________________________ 

    _________________________________________ 

 

 

Housework 

 

 

A9. Cleaning the windows 



 

LIX 

 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A10. Cleaning the floor (wiping or vacuum cleaning) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A11. Cooking and preparing food 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A12. Opening bottles, food cans, etc. 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A13. Washing crockery, plates, etc. / loading and unloading dishwasher 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

 

A14. Clearing away things on a table (e.g. after a meal) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

A15. Tidying up a room (bring objects back to their original place) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

A16. Washing clothes 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  
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Body care 

 

A17. Dressing 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

If you have some difficulties, which clothes are most difficult?  

 _________________________________________ 

    _________________________________________ 

 

A18. Bathing and body washing  

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

If you have some difficulties, which parts of the body are most difficult?  

 _________________________________________ 

    _________________________________________ 

 

Other 

 

A19. Operating electronic devices (e.g. phone, television, radio, …) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

A20. Taking medications (e.g. time to take pills, eye drops, etc.) 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

A21. Reading small letters 

I can do this on my own without any 
difficulty  

I have substantial difficulties with 
this  

 

A.22. Forgetfulness 

I have no difficulties with this 
 

I have substantial difficulties with 
this  
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A23. Loneliness and lack of social contacts (e.g. nobody to share emotions with, nobody to talk 
to) 

I have no difficulties with this 
 

I have substantial difficulties with 
this  

 

 

A24. We have asked you about a wide range of tasks about mobility, housework, body care and 
others. Which of them are the most upsetting for you? 

 _________________________________________ 

    _________________________________________ 

    _________________________________________ 

    _________________________________________ 
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Part B: Technology 
 

We have some ideas on technological solutions to help you with difficulties and would like your 
opinion on these too. Please do not worry whether the suggested technology is realistic in the 
near future. We only want to know if you would be open to the idea if it worked well, so we know 
what we should develop.  

The technology we are thinking about is a machine that can move around in your apartment. It 
has an arm to grab things.  

It could look similar to this:  

                    

 

Optional remote operation: 
 

One problem with these machines is that they are not yet advanced enough to accomplish most 
tasks by themselves. To cover more tasks, an idea of our project is to use a remote operator. 
This could work like this:  

Imagine you need a book but you are in bed and cannot reach it. The machine is not advanced 
and intelligent enough to get the book for you by itself. However, you can call somebody and tell 
him to get the book for you through the machine. Your son takes control of the machine (for 
example through his computer) to fetch the book. This can only happen after you authorise it. 
E.g., you would have to say "YES I ALLOW IT" before. 

Example: 

1.      2.     3. 

 

 

 

For most of the following topics, we kindly ask you to answer two questions. The first question is 
about the task. The second assumes that it would use the remote control function for it. Please 
answer it according to your present or near future needs. 
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Mobility 

 

B1. Walking 

Possible technological assistance: A machine that helps you with walking, for example like on 

the picture. 

 
Yes, such a machine could be very 

useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B2. Getting up (e.g. from a chair or bed) 

Possible technological assistance: A machine that could help you get up, e.g. by offering an arm 

at which you could drag yourself up.  

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B3. Carrying heavy objects 

Possible technological assistance: A machine that carries heavy things for you in the apartment. 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 
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A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B4. Climbing the bathtub or shower 

Possible technological assistance: A machine that helps you climbing the bathtub or shower, 

e.g. by offering an arm.  

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B5. Fetching objects in the apartment (e.g., an object that is located somewhere) 

Possible technological assistance: A machine that can move around and bring things to you.  

                           
Yes, such a machine could be very 

useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B6. Reaching objects (e.g. high on a shelf or low on the ground)  

Possible technological assistance: A machine that can move around in the apartment and bring 
things to you.  
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Yes, such a machine could be very 

useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B7. Danger of falling 

Possible technological assistance: A machine for making emergency calls, e.g. person is on 
floor and can call someone (a relative or a professional service) just by shouting, without having 
to reach the phone. The helping person can then operate the machine remotely to see what 
happened (as on the picture).  

 

 
Yes, such a machine could be very 

useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B8. Going shopping 

Possible technological assistance: A delivery service brings groceries to the door, the machine 
opens the door, takes the box of groceries, opens it, puts the groceries in the fridge, cupboard, 
etc. 
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Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

Housework 
 

B9 Cleaning the windows 

Possible technological assistance: A machine that cleans the windows for you 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B10 Cleaning the floor 

Possible technological assistance: A machine that wipes and vacuums the floor for you 

 
Yes, such a machine could be very 

useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B11 Cooking and preparing food 

Possible technological assistance 1: A machine that cooks meals for you 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 
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A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 
 

B12 Opening bottles, food cans, etc. 

Possible technological assistance: A machine that can open bottles and food cans for you 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B13 Washing crockery, plates, etc. 

Possible technological assistance: A machine that can load and unload the dishwasher 

 
 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 
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B14 Clearing away things on a table (e.g. after a meal) 

Possible technological assistance: A machine that can clear away objects on a table 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B15 Tidying up a room  

Possible technological assistance: A machine that can bring objects in the apartment back to 

where they belong 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B16 Washing clothes 

Possible technological assistance 1: A machine that can wash your clothes, hang them, fold 

them, and put them in the locker 

                             
 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

Body Care 
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B17. Dressing  

Possible technological assistance: A machine that can assist you with dressing 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B18. Bathing and body washing  

Possible technological assistance: A machine that can assist you with bathing and body 

washing 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

Other 
 

B19. Operating electronic devices (e.g., phone, television, radio, …)  

Possible technological assistance: A machine that allows a relative or professional service to 

help with electronic devices through remote operation 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 

 

 

B20. Taking medications  

Possible technological assistance: A machine that reminds you to take medication (e.g. pills, 

eye drops, etc.) 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator could make the 
machine much more useful in this 

task  

A remote operator would make the 
machine much less useful in this 
task 
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B21. Reading small letters (e.g. on food packages, medicine leaflets, instructions, books)  

Possible technological assistance: A machine that can read out aloud for you 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

A remote operator would make the 
machine much more useful in this 

task  

A remote operator could NOT make 
the machine more useful in this task 

 

 

B22a. Forgetfulness. 

Possible technological assistance 1: A machine to remind you of appointments; dates, times for 

your activities, etc. 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

 

 

B22b. Forgetfulness. 

Possible technological assistance 2: A machine that enables you to play board games (e.g. 
chess) with a relative or friend who is at his / her home, in order to stimulate memory process. 
You would sit at your home and your relative or friend would sit at her / his home and the 
machine executes the moves she / he tell to it. 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

 

 

B23a. Loneliness and lack of contact with people 

Possible technological assistance 1: A machine that can establish a video or telephone 

conversation with your family or friends 

Yes, such a machine could be very 
useful for me   

No, such a machine could not at all 
be useful for me 

 

 

B23b. Loneliness and lack of contact with people 

Possible technological assistance 2: A machine that talks with you and provides companion by 

conversation 

Yes, such a machine could be very 
useful for me now or in the future  

No, such a machine could not at all 
be useful for me 
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Remote Operation 
 

What do you think about the following statements? 

 

B24. ―I would prefer a remote control instead of a full autonomous machine‖ 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 

 

 

B25b. ―I would accept remote control if the operator was close to me (e.g., from my family).‖ 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 

 

 

B26. ―I would accept remote control if the operator was a professional service. ― 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 

 

 

B27. ―I would like the robot to ask me about who is the operator currently taking the remote 
control of the machine‖ 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 
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B28. ―I would like the robot to inform me about the course of its actions, completion of tasks and 
current state‖ 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 
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Part C: Subjective Dimensions  
 

C1. How would you feel having at home a machine as outlined previously? 

  1       2      3      4       5   

C1_1 Calm 
 

Anxious C1_1 

C1_2 Upset 
 

Pleased C1_2 

C1_3 Proud 
 

Ashamed C1_3 

C1_4 Interested 
 

Indifferent C1_4 

C1_5 Scared 
 

Fearless C1_5 

C1_6 Frustrated 
 

Successful C1_6 

C1_7 Happy 
 

Unhappy C1_7 

C1_8 Hostile 
 

Friendly C1_8 

C1_9 Attentive 
 

Inattentive C1_9 

C1_10 Hopeful 
 

Hopeless C1_10 

  1       2      3      4       5   

 
 

 

Please indicate how much you agree with the following statements:  

 

C2. A machine with as outlined previously could be a privacy intrusion (e.g. because 
somebody could see you through the remote operation functionality) 

 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

If you check ―Agree‖ or ―Strongly agree", where do you see potential privacy problems? 

 _________________________________________ 

    _________________________________________ 
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C3. A machine as outlined previously could pose a safety risk (e.g. because malfunctions 
of the robot) 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

If you check ―Agree‖ or ―Strongly agree", where do you see potential security problems? 

 _________________________________________ 

    _________________________________________ 

 

 

C4. I could trust a machine as outlined previously. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

If you check ―Strongly disagree‖ or ―Disagree‖, what are the reasons you might not trust it? 

 _________________________________________ 

    _________________________________________ 

 

 

C5. I would feel more independent with a machine as outlined previously. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

 

C6. I would feel too controlled with a machine as outlined previously. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

 



 

LXXV 

 

C7. Using a machine as outlined previously, my family will be more relaxed and less 
worrying about my well-being. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

 

C8. Using a machine as outlined previously can help people to enjoy their social life 
more. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

 

C9. The place where I live is adequate to use a machine as outlined previously. 

 

Strongly agree 
Agree Neutral Disagree Strongly disagree 

 
 

If you check ―Strongly disagree‖ or ―Disagree‖, what are the reasons the place where you live 
might not be entirely adequate to use it? 

 _________________________________________ 

    _________________________________________ 

 

C10. What would be important about such a machine should look like?? 

 _________________________________________ 

    _________________________________________ 

 

C11. What would be important about how such machine should be easy to use? 

 _________________________________________ 

    _________________________________________ 
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APPENDIX 10: SOTU-P20 
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