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Literature Review Background

AGE-INT pilar - Suisse funded multidimensional project that .

addresses challenges and opportunities for older people
ageint

QoL lab from University of Geneva - the focal point on
finding the expertise in assistive technologies for people in old age
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Assistive Technology Definitions

What is Assistive Technology (AT) ? - no universal definition
WHO:

The application of organized knowledge and skills related to assistive products,
including systemsand services.
Assistive technology is a subset of health technology

WIPO:

Any service or tool, like assistive products that can be applied to elderly peoplein
order to maintain orimprove his/her individual's functioningand independence.
They enable people to live healthy, productive,independent and dignified lives.

28 April 2023 QoL.unige.ch | ® QoL Lab 2023

Assistive Technology for Ageing Population

. . QoL
AT Review Categories

Human Functioning Areas - defined by WHO and WIPO
Vision, Hearing, Cognition, Communication, Environment, Mobility, and Self-care

QoL Domains - WHO Quality of Life Assessment

Physical health, Psychological health, Social relationships, and Environment

https://www.qualityoflifetechnologies.com/app/uploads/2019/09/QoL _Institute_WHO_scaleTABLE_24.jpg

Main User Groups in the Reviews

Primary users(elderly), Secondary users, and Tertiary users

78N, World Health
WHO A Organization WIPO w

IPO
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Emerging and Enabling Assistive Technologies %%
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WHO Quality of Life Assessment

QoL Domains

Physical
health

Psychological

Social
relationships

Environment

QoL Facets

Activities of daily living

Dependence on medicinal substances and medical aids
Energy and fatigue

Mobility

Pain and discomfort

Sleep and rest

Work capacity

Bodily image and appearance

Negative feelings

Positive feelings

Self-esteem

Spirituality / Religion / Personal beliefs
Thinking, learning, memory, and concentration

Personal relationships
Social support
Sexual activity

Financial resources

Freedom, physical safety, and security

Healthand social care: accessibility, and quality

Home environment

Opportunities for acquiring new information and skills
Participationin and opportunities for recreation / leisure activities
Physical environment (pollution / noise / traffic/ climate)
Transport

OoL:JP_

Individuals’ perception of
their position in life in the
context of the culture and
value systems in which
they live and in relation to
their goals, expectations,
standards, and concerns.

s
s’

World Health Organization| h0.int
“The

rld Health Organization Quality of Life Assessment(WHOQOL): development and general
psychometric properties. ” Soc. Sci. Med., vol. 46, no. 12, pp. 1569-85, Jun. 1998
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AT Product Types in Review

Technologies L

Social Assistive Robot(SAR)- machine performs assistive functions, e.g., Alexi
Smart home - habitation with installed sensors, smart devices, robot, etc.

Sensor - electronic device installed to detect and locate objects or human activities,
and to provide user with information

Smart device for Communication - electronic device connected to other devices

or network via wireless protocols, e.g., smart phone, tablet, laptop

Smart device wearables - electronic device connected to other devices or network

via wireless protocols, e.qg., smart watch, smart whist or ankle tracker

Software - applicationsinstalled in the computer or smartphone, e.g., social
platforms, games, apps

28 April 2023
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Three Types of Needs from AT - SAR

Technologies L

Seniors expect SAR to meet three (3) types of needs: a. physical, b. informational, c. interactional

Physical

* Help seniors who fall .
* Clean houses .
* Openjars
* Retrieve itemson .

shelves
e Assistinshower .
» Provide physical therapy
» Assist with movement .

(e.g.,advanced walker)  *

Informational

Provide environmental warnings
Provide informal information for

intellectual stimulation

Connectwith friends/family remotely

viavideo

Provide news updates and weather

information upon user request
Send email on behalf of user
Provide medication reminders

Interactional

Absorb verbal commands
Tell jokes uponrequest
Remain quiet unless engaged
by user

Play board/computerand at
advanced level, play sports
Help with learning new
languages

Provide companionship by
doing activities together with
owner

e.g. walden_2015_Mental models of robots among senior citizens_An interview study of interaction expectations and design implications

28 April 2023
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Three Main SAR Categories

Servicerobots provide three prominent areas of support:
Physical Health, Psychological Health, and Cognitive Health

Socially assistive robots
Assistiverobots Robots that provide assistance Socially interactiverobots
through social interaction(e.g.

Robots that provide assistance  robots that monitor health, provide ~ 00OtS that provide social

interactionsin a human-like

through physical interaction social companionship, etc.)Roles: manner(e.q. speak, gesticulate
(e.g. exoskeletons, companions, collaborators, aze showgémpotioﬁg)RoleS' '
rehabilitation, wheelchair partners, friends gaze . '
robots)Roles: assistants, (e.g. Feil-Seifer and Mataric, 2005; Matari¢, 2017 this conversational partners or

study) socially interactive peers

helpers, servants (e.g. Breazeal et al., 2016; Fong et al., 2003)

(e.g.Chen et al., 2013; Perryet al., 2007; Roco and
Bainbridge, 2003)
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Three Main Stakeholders - SAR Introduction'Q“%’éle

Early strategic guidelines for overcoming the challenges of robotic introductions by stakeholders:

v" Technology developers and service designers
Focusonthe service beneficiary approach, better comprehension elders desired value outcomes
and perceptions of the result in robotic solutions particularly for physical, psychosocial, and
cognitive health

v" Service providers and managers
Screen elders to determine their attitudes towards robots; communicate with elders depending
on their primary desired value outcomes, in the physical, psychosocial, and cognitive health;
Two-sided communications(e.qg. user tutorials, training, flyers) should acknowledge elderly
people’s fears while accentuating the positive outcomes

v" Involved healthcare personnel(formal and informal care givers)
Realize that elderly people often perceive robotic technology as a threat or a challenge; strive to
facilitate more positive feelings and increase perceptions of the usefulness of the innovation;

e.g. Caic_2017_Service robots10-1108_JOSM-07-2017-0179

28 April 2023 Assistive Technology for Ageing Population QoL.unige.ch | © QoL Lab 2023
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SAR Samples for Selfcare or Training e

Brain training with
arithmetic operations
by a SAR

Japan elderly center: Care

A cheap, easy-to-use robot can be Important design of an programs using a SAR were
successfullyimplemented for expressive human-like effective for elderly users and
assisting the elderly using technology socially assistive robot for healthcare workers, but their
available worldwide the acceptance for the efficiencies were relatively
elderly low
28 April2023 Assistive Technology for Ageing Population QoL.unige.ch | QoL Lab 2023
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SAR Samples for rehabitation & physical care
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(a) back view (b) front view

FIGURE 3. Powered clothing concept (Superflex) [35].
assistive soft exoskeletons
dedicated to the elderly

FIGURE 3: Mirror image movement enabler system [48]. peo p|e with onboard
A practical way to address this electric musclesto
issueis to apply more advanced support hip and knee d_
and reliable robotic technologies motions during sit to stand FIGURE 7. Lower limb exoskeleton with perception-assist [£2].
for the healthcare industry activities
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ASSiSt ive TeCh n 0 I 0 g i eS - Robot for rehabitation - physical care
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SAR Samples for Care Services 2
Implemented robotic system @ ey,
by ENRICHME projectto & .— i T A small humanoid
enable health monitoring, ﬁ( v SAR:it couldbe
complementary care and ' TS s used to call
social support for elderly - — anotheruser.
people at home mEmz* Abeamer
ke DY psariinien mounted on the
Tel Rob robots back
EEEE_ P i projects the video
Home g\ conference
- = = interface onthe
™y e F" VS
beab || @ ® I wall for the
\i;" Dementia communication
o patient
R e
Assistive robot Caregivers Happy
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Three Main Challenges - SAR Implementation

Care robots as a form of welfare technology with robotic assistance for elder care are, two main end users:
a. older persons, b. care providers(formal and informal)

Implementation challenges are summarized into following three groups:

Individualand group Systemic and societal Preconditional
« Beliefintechnology use * Infrastructure * The utility of technology
» Attitudes » National governance * Implementation
* Ethics * Lawsandregulations » Evaluation
* Knowledge and skills » Economy » Safety, security, and integrity
» Collaboration » Procurement

e.g. fohansson-pajala_2020 Significant challenges when introducing care robots in Swedish elder care, table 3 page 5

28 April 2023 Assistive Technology for Ageing Population QoLunige.ch | © QoL Lab 2023
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AT - Smart Home Charactereitics 22
Most tested or sample smart home / room contains followingcomponents:
» Sensorsintegratedin the environment
For measuring motions, movementin bed, temperature, humidity, usage of appliances
» Cameras or humanoid robot with camera
For security, communication, assist like fetching items
» Smart devices, e.g. iPad, Wearable, or laser range finder
For health measurements, sleep quality, video-conferencing;
e.g. Tsuji_et_al_2015_An_informationally_structured_room_for_robotic_assistance
e.g. bradford_2017_Watching over me_
28 April 2023 Assistive Technology for Ageing Population QoL.unige.ch | © QoL Lab 2023
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Smart Home w Monitoring Systems Rl

Smart Home

Elderly People }»
Actuator k
CareGivers F
Environment Situation Recognition Situation

Sensors & Devices }»

Context Service

Personalized Agent

Semantic Context

Deliberative Agent

Reactive Agent Context Model

SERVICES
Platform

OMMUN/
BASED
SERVICES
Platform

Context Aware Agent Context Aware

Fig. 2. Agent Platform and context services

| AN ;
e Multi-agent Based

Platform

Integrated Healthy
Monitoring System

Fig. 1. IHMS System Architecture

Fig. 3. Roles of Agents in IHMS
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17

Smart Home with Social loT et
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28 April2023 Assistive Technology for Ageing Population OoL.unige.ch | © QoL Lab 2023

18



03/07/2024

Smart Home with many Sensors
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Issues and Questions

User-Centered Design Approach - How to get ageing population involved?

- Recruit older adults for co-design processes,

- Method to keep them engaged throughout the entire design processes

- Ensure the feedback is accurately incorporated into the design process

Simplicityand Ease of Use - How to design and implement AT which can be seamless

integrated into user’s daily lives?

- Most common daily tasks that older adults struggle with, and how can AT address these?

- How to ensure any AT solution do not interfere with or complicate the daily routines?

- What are the best practices for testing the usability of AT with older adults?

Accessibility Consideration - features with voice recognition, different voices, speech

patterns, or accents?

220z Assistive Technology for Ageing Population Oolumge.ch | 00k Lab 2029
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Issues and Questions

Life-long Learning and Support - Recognize the learning needs and design specific
training and support for ageing population.

- What are the preferred learning styles of older adults when it comes to new
technology?

- What types of support services are most valued by older adults?

- What are the barriers to continuous learning for older adults, and how can we
address them?

Digital Literacy - Not a core component of United Nations Sustainable Development
Goals (UNSDGs)

- Fundamental element in the adoption of new technologies, especially for the ageing population

28 April 2023 OoL.unige.ch | ® QoL Lab 2023
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Recent Paper Review on Ageing-in-Place

Call for action to include Digital Literacy as a core component of the United
Nations Sustainable Development Goals (UNSDGs): by developing targeted
training programs (catering to diverse needs and learning styles, ensuring
accessibility for individuals of all ages and backgrounds), bridging the digital divide
(investing in expanding access to affordable technology, internet connectivity, and
digital literacy trainingin underserved communities) and promoting public-private
partnerships (fostering collaboration between governments, academia, NGOs, and
the private sector to develop and implement effective digital literacy initiatives).
Integrating digital literacy into the core of the UNSDGs signifies a global commitment
to bridging the digital divide and ensuring equitable access to the opportunities and
benefits offered by the digital age. This would foster a more inclusive and sustainable
future for all.

Ref: Ageing in a digital world - from vulnerable to valuable: https://www.itu.int/pub/D-PHCB-DIG_AGE-2021

28 April 2023
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https://www.un.org/sustainabledevelopment/news/communications-material/
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MSc. Jing Z Forrest hostudeny

Center for Informatics, University of Geneva, Switzerland
Jing.Forrest@etu.unige.ch
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