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Abstract. Population ageing has profound implications for economies and soci-
eties, demanding increased health and social services. The global older adult popu-
lation is steadily growing, presenting challenges. Addressing this reality, investing
in older adults’ healthcare means enhancing their well-being while minimizing
expenditures. Strategies aim to support older adults at home, but resource dis-
parities pose challenges. Importantly, socio-economic factors influence peoples’
quality of life and wellbeing, thus they are associated with specific needs. Socially
Assistive Robots (SARs) andmonitoring technologies (wearable and environmen-
tal sensors) hold promise in aiding daily life, with older adults showing willing-
ness to embrace them, particularly if tailored to their needs. Despite research on
perceptions of technology, the preferences and needs of socio-economically dis-
advantaged older adults remain underexplored. This study investigates how SARs
and sensor technologies can aid low-income older adults, promoting independence
and overall well-being. For this purpose, older adults (aged ≥ 65 years) with low
income were recruited, and a series of focus groups were conducted to compre-
hend how these technologies could address their needs. Thematic analysis results
highlighted five key dimensions, specifically: 1) promote and monitor an active
lifestyle, 2) help with daily errands and provide physical assistance, 3) reduce iso-
lation and loneliness, 4) considerations regarding monitoring technologies, and 5)
barriers affecting SARs andmonitoring technologies usage and acceptance. These
dimensions should be considered during SARs and sensors design to effectively
meet users’ requirements, enhance their quality of life, and support caregivers.

Keywords: older adults · social robots · socio-economic status · wearable
sensors · environmental sensors

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024
A. Al. Ali et al. (Eds.): ICSR 2023, LNAI 14453, pp. 373–383, 2024.
https://doi.org/10.1007/978-981-99-8715-3_31

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-8715-3_31&domain=pdf
http://orcid.org/0000-0001-5192-1756
http://orcid.org/0000-0003-0972-9722
http://orcid.org/0000-0001-7976-6786
http://orcid.org/0000-0003-4699-9668
http://orcid.org/0000-0003-4741-4334
http://orcid.org/0000-0003-2677-2650
http://orcid.org/0000-0001-7620-4809
http://orcid.org/0000-0002-2554-3701
https://doi.org/10.1007/978-981-99-8715-3_31


374 R. Vagnetti et al.

1 Introduction

Population ageing is an important phenomenon since it impacts economy and society,
bringing new challenges such as an increased demand of health and social services [1].
Older adults represent about 13% percent of the global population, increasing by 3%
annually [2]. Ageing also impacts people’s life as older adults could face loneliness
and isolation [3]. With ageing people could have a decline of cognitive and physical
abilities [4], with an increased risk of frailty and neurodegenerative disease, such as
Alzheimer and Parkinsons [5], and of physical ailments, such as arthritis or osteoporo-
sis [6]. According to this demographic reality, investing in health services for older
adults is an important priority for countries, also in terms of economic burden [7]. Cur-
rent intervention trends, known as “aging-in-place”, aim to support older adults in their
homes to foster their well-being and independencewhile reducing healthcare costs [8, 9].
Indeed, due to an imbalance between people requiring care and resources, providing an
appropriate service is challenging [7], especially for those with impairing conditions [8].
Different strategies have been investigated to foster older adults well-being: for instance,
an active lifestyle seems to reduce the cognitive decline this population could face as
physical activity is associated with lower risk of cognitive and physical impairments,
frailty and loss of independence [10]. However, factors such as socio-economic condi-
tions are reportedly associated with health outcomes [11]. Older adults with low income
are likely to have more need for personal and instrumental or environmental support,
affecting their quality of life [12]; this status is also associated with frailty conditions
[13]. Moreover, caregivers often informally provide various forms of support to older
adults [14]. The need for instrumental and socio-emotional support can result in height-
ened stress and a decline in the physical and psychological well-being of the caregivers
as well [12]. The impact on caregivers is linked to the extent of support needed [15].
Answering older adults’ needs could alleviate their caregivers’ burden as well. Socially
Assistive Robots (SARs) have the potential to enable and support older adults with activ-
ity of daily living [16]. The acceptance of this technology depends on the perception of its
usefulness [17], and it is worth noting that older adults could also bemore accepting even
than younger people regarding SARs [18]. Monitoring technologies, typically referred
to as wearable and environmental sensors, have been also suggested as potential tools to
monitor older adults and help them maintain their autonomy [19]. These technologies
are considered an acceptable method for monitoring activities of daily living among
older adults [19], and they could potentially offer valuable data to SARs. Consequently,
older adults may display higher openness towards incorporating assistive technologies
into their home when they address their specific needs [20] and could help to enable
and support their independence [21]. Thus, even if the perception of robots and tech-
nology among older adults has been considered among literature, needs and preferences
among older adults with low socio-economic status are still limited. This is particularly
important because socio-economic status is related to people’s health and lifestyle [22],
thus causing specific daily needs as well. Individuals with low incomes may be sceptical
about using SARs [23]; however, people’s willingness to invest in SARs is associated
with their perception of the technology’s ability to adapt to their needs [24]. To reach and
improve well-being for a broader audience, considering these aspects is relevant. For
instance, in the UK, 2.1 million older adults live in relative poverty [25]. Indeed, from
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a biopsychosocial perspective, the well-being and quality of life of individuals during
the aging process are influenced not only by biological factors but also by psychological
and social factors [17, 26], therefore a systemic approach should be considered when
developing assistive technologies as it could improve their usage [27, 28]. For these
reasons, in performing a thematic analysis, the aim of the present study is to analyse
and understand the perception and needs of low-income older adults regarding SARs,
monitoring technologies and their use in home.

2 Method

2.1 Participants

A total of 17 (10 women and 7 males, mean age = 69.8 years, SD = 3.4) older adults
were recruited via convenience sampling. Inclusion criteria were: a) age ≥ 65 years
old and b) having a relatively low income as defined by [29]. Participants were divided
in two groups and took part in two separate focus groups. All of the participants were
informed about the nature of the study during the recruiting and before the beginning
of each focus group; thus, all the participants provided their written informed consent
to take part in the study, including to be audio recorded. Ethical approval for this study
was provided by the institutional human research ethics committee (ID: 1726544).

2.2 Procedure

Each group session began with welcoming participants, explaining the aims of the focus
groups, and establishing rules about the subsequent focus groups, and providing any
further information on request.

Live Robot and Sensors Presentation. Subsequently, a live presentation of SARs and
sensors was conducted to provide participants with a clearer and more tangible idea
about the currently available SARs and monitoring technologies, along with providing
examples of their capabilities. This procedure was used to elicit concrete ideas and
associations related to these technologies in the subsequent interactions. The SARs
were selected to present a range of different available types. For the presentation, 4
types of SARs that could showcase the widest possible range of variation in terms
of type, functions, dimensions, movements, and other characteristics associated with
this technology were selected. Specifically, the following robots were used: a) NAO, a
humanoid robot of about 58cm equipped with various sensors and with gripped hands,
its legs and feet contain motors and joints allowing NAO to walk; b) Pepper, a humanoid
robot with a height of approximately 120 cm and a tablet-like display on its chest,
contrary to NAO, Pepper moves thanks built-in omnidirectional wheels; c) MiRo-E, a
more minimalistic appearance compared to humanoid robots, resembling a small animal
with expressive LED eyes, and d) TurtleBot 4, a mobile robot featuring a differential
drive base, sensors for perception, offering a versatile and affordable solution for robotics
applications. These SARs are depicted in Fig. 1. During this phase the researchers
described each robot main features, other than the main physical aspects; attention was
given to robot’s sensors and how they can be utilised to different aims (e.g., navigate the



376 R. Vagnetti et al.

space, detect faces, recognise speech). Examples of functionalities were also provided,
these included verbal interactions and demonstrations of robot movements capacities.
The presentation followed a schedule led by the researchers. Likewise, participants
received instructions aboutmonitoring technologies through the display of sensor images
and explanations of their functions. Participants were also informed that sensors could be
utilised to provide information to the SARs. Additionally, actual sensorswere showcased
and described to the participants.Any uncertainties or questionswere addressed to ensure
a clear understanding of the concepts. The presentation lasted for about 30 min.

Fig. 1. SARs utilised during the presentation: a) NAO (SoftBank Robotics); b) Pepper (SoftBank
Robotics); c) MiRo-E (Consequential Robotics); d) TurtleBot 4 (Open Robotics and Clearpath
Robotics)

Focus Groups. The focus groups were conducted using a semi-structured interview
approach, allowing participants to freely talk about the proposed topics. This technique
was used as the collective discussion could elicit the development of ideas and con-
cepts [30]. Two members of the research team, who were experts in this technique,
facilitated the focus groups. Specifically, while one team member acted as the modera-
tor, another member took note of the participants’ non-verbal behaviours, managed the
tools, and provided support to the moderator when necessary. The moderator facilitated
group interaction through probing, balancing participant interactions, and encouraging
the expression of personal viewpoints. The focus groups began with an engagement
question, asking participants about their thoughts regarding robots. The main dimen-
sions investigated during the discussion were related to thoughts about robots at home,
everyday aspects where participants needed support and how robots could support them,
features and functions that the robot should have, opinions and suggestions regarding
the use of sensors, any possible concerns, and concluded with an exit question, asking
if participants had anything else to add. Each focus group lasted approximately 90 min.
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2.3 Data Analysis

Audio recordings were transcribed verbatim andwere analysed using a thematic analysis
approach [31]. This method involves becoming familiar with the data, creating codes,
identifying, reviewing, and labelling themes, and compiling a final report. The analysis
followed an inductive approach.Acodingmanualwas developed and thefit between code
and data was reviewed in a series of meetings; revisions were performed if necessary.
The reliability of the coding process was established by a cross-coding comparison.
Specifically, two members of the research team, who were not involved in the coding
process, were trained on the developed code and asked to independently code a sample
representing the 20% of the total focus groups. Inter-rater agreement was then carried
out, indicating almost perfect agreement (Cohen’s k = 0.87). If any dispute arose, it
was settled through discussion between the researchers. Thus, codes were grouped and
refined into themes, through an iterative and reflexive process. Then, to ensure consensus
and agreementwith the interpretation of the data, the entire research teamdiscussed these
themes and decided on their final definitions.

3 Results

Below are briefly reported the main themes emerged from the analysis, with meaning-
ful sentences extracted from each theme to provide examples of participants opinions.
The themes encompassed potential applications to 1) promote and monitor an active
lifestyle, 2) help with daily errands and provide physical assistance, 3) reduce isolation
and loneliness, along with 4) considerations regarding monitoring technologies and 5)
barriers affecting SARs and monitoring technologies usage and acceptance.

3.1 Promote and Monitor an Active Lifestyle

Participants highlighted the potential of SAR as a tool to enhance aspects of their well-
being by being more physically active. Indeed, they noted that the SAR could offer
valuable support in engaging in physical daily activities, especially as they age and face
limitations: “As we get older, there are certain activities I don’t do as before. Having
assistance in those areas could really make a positive difference. Walking, for example,
would be a key benefit…having something that could walk alongside you, and give
assistance, that would be quite helpful.”; “I used to go walking. I can’t do that now
without someone with me, er, so I’m not very happy getting old but you can’t do anything
about it, you know”. In addition to aiding in physical activities, participants expressed
the importance of reminders for such daily tasks: “You could set it [the robot] to remind
you, like, when the garden needs attention, and then I can go and take care of it,…” In
this context, the SAR’s potential to provide motivation in performing physical activities
was also acknowledged: “I’ve seen people who lack the motivation to move and engage.
I believe something like this could stimulate them, you know, having the robot act as
encouragement…”.

The participants shared that an important feature would be the ability to monitor and
provide feedback on daily activities and movements in order to further enhance them: “if
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the robot could check and let me know if I’m doing enough or if I need to walk more could
be useful,” a participant pondered; “if this thing [the robot] could actually recognise the
way I move – well, that might be quite something. It could possibly let me know, you
see, if I’m getting something wrong…or what if it could even give me a nudge about my
posture?”. Furthermore, participants highlighted a critical safety aspect, suggesting that
the SAR could potentially detect any risky situations: “if you are living on your own,
and you need some help. If you have a fall and this can detect and ring the emergency, or
get some help from someone, that would be very good for lonely people who are living
on their own” a participant emphasised.

3.2 Help with Daily Errands and Provide Physical Assistance

Participants indicated that they would like the SAR to help support them to go out and
help them in errands and outdoor activities since “I think one robot would integrate with
things that could, you know, that if I’m going somewhere I could take it with me, and it
could help me”. Indeed, the participants indicated a current physical limitation as well:
“I believe my main challenge is strength. I’m quite physically able but I haven’t got the
strength…I wonder if [the robot] would provide any help”.Consequently, they envisioned
the SAR as a potential ally, especiallywhen confrontedwith physically demanding tasks.
Elaborating this idea a participant remarked: “I can see that being useful where you
could utilise a remote control to guide the robot to pick up items or handle mechanical
lifting tasks,…” This assistance would prove invaluable, especially during activities that
require venturing outside for daily errands, such as grocery shopping: “Erm, especially
as you’re getting older, you know,” another participant reflected, “tasks involving lifting
and performing basic functions become increasingly challenging. Consider the simple
act of shopping, getting to the stores and carrying the groceries back home.” In such
situations, the participants envisioned interacting with the robot as a collaborator, saying
things like “Alright, you pick this shopping up and follow me”.

3.3 Reduce Isolation and Loneliness

The SAR has emerged as a promising tool with the potential to alleviate the feelings of
isolation and loneliness experienced by older adults. Participants in the study proposed
innovative ways to harness the SAR’s capabilities, suggesting that it could serve as an
interactive companion: “A lot of people have grown lonely, and having something intel-
ligent to engage in meaningful conversations with could be quite comforting.” Another
participant envisioned the SAR facilitating interactions beyond the confines of the home,
saying: “Imagine being able to step outside, perhaps into your garden, and engage in
a conversation with the robot.” Moreover, the SAR could enhance interpersonal com-
munication by offering features that enable more effective connections with others. For
instance, it could assist in enabling and maintaining relationships by helping individuals
reach out to their loved ones: “Consider having a feature in there (indicating the robot)
that reminds you to call your aunt, which I should have done yesterday. It could prompt
me with a reminder: ‘Remember to give your aunt a call.’”
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3.4 Considerations Regarding Monitoring Technologies

Participants generally indicated their acceptance of using sensors, “If it can help gather
useful information, I believe people would accept it.”. However, they also expressed a
preference for a limited number of sensors rather than utilising too many, as stated by
one participant: “I’d rather avoid having a multitude of sensors around the house…I
would limit their number, maybe have just one or two that can gather all the necessary
information.”. Additionally, participants suggested that they would prefer to use wear-
able sensors due to their perceived ease of use, “I’d like to have something that you
can just take and wear, you know, something that you just take and that monitors you.”
However, their main concern pertains to the possibility of forgetting or losing it, “I am
only concerned that I might forget it somewhere [laughs] and end up not using it.”

3.5 Barriers Affecting SARs andMonitoring Technologies Usage and Acceptance

Participants have expressed concerns regarding certain aspects related to SARs and
sensors that could potentially hinder the adoption of these technologies. Primarily, these
aspects pertain to participants’ accessibility and usability of these technologies. Indeed,
among these concerns, worries have arisen regarding the cost of SARs and sensors “If
you have got a robot to assist you in your home, well how much will it cost you. It
would cost you more than probably what a home help would cost” and “People would
use it depending on how much its cost, you know, can they afford? Because nowadays
we are limited with resources, people are having a difficult time…” and some of the
participants reported that they are concerned about difficulties in utilise the SAR due
ageing “…they’re very good but I’m a bit too old now to be taking all this in…um…I don’t
know if I can use it. I’ll leave it to the younger ones.”, which could lead to demanding
situations as expressed by another participant, “…I generally, you know, don’t have that
much patience. You want an instant response.”

4 Discussion

This study aimed to investigate the needs of older adults with low income that SARs
andmonitoring technologies could address in their home-based everyday contexts. Their
reports aremeaningful, as socio-economic status could impact various aspects of people’s
lives. Therefore, gaining a better understanding of their needs could lead to enhanced
SARs andmonitoring technologies development and increased utility in addressing these
aspects. As a result, this could contribute to improving their quality of life and alleviating
caregivers’ burden. The analysis of the data gathered from focus groups indicated five
main themes that the SARs and sensors should respond to within this population. The
first theme indicated that older adults face a reduction of daily physical activities, and the
SAR could be a tool to enable physical activity. Overall, the SAR should support them
in daily physical activities, motivate them, provide reminders, and consider solutions to
monitor activities and provide feedback. Identifying risk situations is also considered an
important aspect. Since participants emphasized the significance of physical support, we
suggest the need to design or select SARs tailored for older adults to enhance this aspect.
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This is in linewith literature, as it is well-known that aging is characterised by a decline of
physical abilities that are fundamental for daily activities [32, 33].Moreover, participants
indicated that the recognitionofmovements anddaily activities is an important aspect that
should be further considered and developed for this population, which further confirms
the increasing trend and importance of monitoring activities of older adults through the
use of technology [34–36]. Another theme emerged regarding the limitations older adults
could face in daily errands and outdoor activities. They expressed a desire for a SAR that
can assist them in these activities, especially in tasks like transporting objects, which
wouldbeparticularly helpful in addressing the physical situations theymay strugglewith,
as these situations could require too much strength. Reducing isolation and loneliness
was identified as a prominent theme within the focus groups, which the SAR could help
to alleviate. This is not surprising, as this is another issue consistently associated with
aging [3], and it aligns with further evidence indicating that older adults rely on home-
based technology to improve their social connections [19]. Interestingly, participants
not only suggested solutions to improve communication with others but also expressed
an acceptance of interacting with the SAR as a social partner to reduce loneliness. The
fourth theme proposed specific considerations that should be taken into account during
the design and implementation of monitoring technologies, which could also support
SARs’ functions. The last theme pertained to the barriers that could reduce SARs and
monitoring technologies utilisation. Mainly, participants expressed concerns related to
costs and their own skills in utilising SARs. This study that takes into consideration
the needs of older adults in SARs and monitoring technologies design considering their
socio-economic status. The results from low-income older adults confirm findings from
previous research on older adults [37–39] and provide valuable insights and examples
related to isolation and the need for physical assistance and support of daily living skills
at home. Furthermore, before providing their interventions, they had the opportunity
to observe SARs and sensors with different features and functions firsthand. As an
additional perspective, it would be interesting to understand how the proposed themes
are ranked according to priority for older adults. However, we should also consider
some limitations. Participants were recruited through convenience sampling, and there
are other aspects that could impact the quality of life and needs of older adults which
this study did not consider, such as frailty conditions. Indeed, as a future perspective, the
needs of older adults with frailty should be considered to address their growing demands.

In conclusion, the study has brought to light five primary themes that require attention
during the design and implementation of SARs and monitoring technologies. These
themes play a crucial role in enhancing the perceived usability of these technologies and
consequently improving the quality of life for older users.

Funding. This work was supported by the EPSRC and NIHR (grant number EP/W031809/1,
IMACTIVE).

Open access. For the purpose of open access, the authors have applied a Creative Com-
mons Attribution (CC BY) licence to any Author Accepted Manuscript version arising from this
submission.



Robot Companions and Sensors 381

References

1. Office for National Statistics: Living longer: is age 70 the new age 65? https://www.ons.gov.
uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/livinglonger
isage70thenewage65/2019-11-19. Accessed 31 July 2023

2. The United Nations (UN): World population prospects: the 2017 revision. United Nations
Econ SocAff, ed. WPN ESA/P/WP/248. United Nations, New York (2017)

3. Donovan, N.J., Blazer, D.: Social isolation and loneliness in older adults: review and com-
mentary of a national academies report. Am. J. Geriatr. Psychiatry 28(12), 1233–1244
(2020)

4. Park, D.C., Gutchess, A.H., Meade, M.L., Stine-Morrow, E.A.: Improving cognitive func-
tion in older adults: Nontraditional approaches. J. Gerontol. Ser. B: Psychol. Sci. Soc. Sci.
62(Special_Issue_1), 45–52 (2007)

5. Hou, Y., et al.: Ageing as a risk factor for neurodegenerative disease. Nat. Rev. Neurol. 15(10),
565–581 (2019)

6. Holland, G.J., Tanaka, K., Shigematsu, R., Nakagaichi, M.: Flexibility and physical functions
of older adults: a review. J. Aging Phys. Act. 10(2), 169–206 (2002)

7. Bloom, D.E., et al.: Macroeconomic implications of population ageing and selected policy
responses. Lancet 385(9968), 649–657 (2015)

8. Prince, M.J., et al.: The burden of disease in older people and implications for health policy
and practice. Lancet 385(9967), 549–562 (2015)

9. Zhou, W., Oyegoke, A.S., Sun, M.: Service planning and delivery outcomes of home
adaptations for ageing in the UK. J. Housing Built Environ. 34, 365–383 (2019)

10. Snowden, M., et al.: Effect of exercise on cognitive performance in community-dwelling
older adults: Review of intervention trials and recommendations for public health practice
and research. J. Am. Geriatr. Soc. 59(4), 704–716 (2011)

11. Braveman, P., Gottlieb, L.: The social determinants of health: it’s time to consider the causes
of the causes. Publ. Health Rep. 129(1_suppl2), 19–31 (2014)

12. Choi, N.G., McDougall, G.: Unmet needs and depressive symptoms among low-income older
adults. J. Gerontol. Soc. Work 52(6), 567–583 (2009)

13. Hayajneh, A.A., Rababa, M.: The association of frailty with poverty in older adults: a
systematic review. Dement. Geriatr. Cogn. Disord. 50(5), 407–413 (2022)

14. Bookwala, J., Zdaniuk, B., Burton, L., Lind, B., Jackson, S., Schulz, R.: Concurrent and
long-term predictors of older adults’ use of community-based long-term care services: the
caregiver health effects study. J. Aging Health 16(1), 88–115 (2004)

15. Wolff, J.L., Spillman, B.C., Freedman, V.A., Kasper, J.D.: A national profile of family and
unpaid caregivers who assist older adults with health care activities. JAMA Intern. Med.
176(3), 372–379 (2016)

16. Cavallo, F., et al.: Robotic services acceptance in smart environments with older adults: user
satisfaction and acceptability study. J. Med. Internet Res. 20(9), e9460 (2018)

17. Camp, N., et al.: Perceptions of socially assistive robots among community-dwelling older
adults. In: Cavallo, F., et al. (eds.) Social Robotics: 14th International Conference, ICSR 2022,
pp. 540–549. Springer, Heidelberg (2022). https://doi.org/10.1007/978-3-031-24670-8_48

18. Arras, K.O., Cerqui, D.: Do we want to share our lives and bodies with robots? A 2000 people
survey: a 2000-people survey. Tech. Rep. 605 (2005)

19. Camp, N., et al.: Perceptions of in-home monitoring technology for activities of daily living:
semistructured interview study with community-dwelling older adults. JMIR Aging 5(2),
e33714 (2022)

20. Tinker, A., Lansley, P.: Introducing assistive technology into the existing homes of older
people: feasibility, acceptability, costs and outcomes. J. Telemed. Telecare 11(1_suppl), 1–3
(2005)

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/ageing/articles/livinglongerisage70thenewage65/2019-11-19
https://doi.org/10.1007/978-3-031-24670-8_48


382 R. Vagnetti et al.

21. Pain, H., Gale, C.R., Watson, C., Cox, V., Cooper, C., Sayer, A.A.: Readiness of elders to use
assistive devices to maintain their independence in the home. Age Ageing 36(4), 465–467
(2007)

22. Wang, J., Geng, L.: Effects of socioeconomic status on physical and psychological health:
lifestyle as a mediator. Int. J. Environ. Res. Public Health 16(2), 281 (2019)

23. Smakman, M.H., Konijn, E.A., Vogt, P., Pankowska, P.: Attitudes towards social robots in
education: enthusiast, practical, troubled, sceptic, and mindfully positive. Robotics 10(1), 24
(2021)

24. Fracasso, F., Buchweitz, L., Theil, A., Cesta, A., Korn, O.: Social robots acceptance and
marketability in Italy and Germany: a cross-national study focusing on assisted living for
older adults. Int. J. Soc. Robot. 14(6), 1463–1480 (2022)

25. Age UK: Briefing Poverty in later life. https://www.ageuk.org.uk/globalassets/age-uk/doc
uments/reports-and-publications/reports-and-briefings/money-matters/poverty-in-later-life-
briefing-june-2023.pdf. Accessed 09 Oct 2023

26. Candela, F., Zucchetti,G.,Magistro,D.: Individual correlates of autonomy in activities of daily
living of institutionalized elderly individuals: an exploratory study in a holistic perspective.
Holist. Nurs. Pract. 27(5), 284–291 (2013)

27. Scherer, M.J.: The change in emphasis from people to person: introduction to the special issue
on assistive technology. Disabil. Rehabil. 24(1–3), 1–4 (2002)

28. Pino,M. C., Vagnetti, R., Tiberti, S., Valenti, M.,Mazza,M.: Involving autism stakeholders in
identifying priorities for interventions based on augmented reality. Disabil. Rehabil.: Assist.
Technol., 1–9 (2022)

29. Francis-Devine, B.: Poverty in the UK: Statistics. (2022). https://commonslibrary.parliament.
uk/research-briefings/sn07096/. Accessed 31 July 2023

30. Acocella, I.: The focus groups in social research: advantages and disadvantages. Qual. Quant.
46, 1125–1136 (2012)

31. Braun,V., Clarke,V.:Using thematic analysis in psychology.Qual. Res. Psychol. 3(2), 77–101
(2006)

32. Magistro, D., Candela, F., Brustio, P.R., Liubicich, M.E., Rabaglietti, E.: A longitudinal study
on the relationship between aerobic endurance and lower body strength in Italian sedentary
older adults. J. Aging Phys. Act. 23(3), 444–451 (2015)

33. Candela, F., Zucchetti, G., Ortega, E., Rabaglietti, E., Magistro, D.: Preventing loss of basic
activities of daily living and instrumental activities of daily living in elderly. Holist. Nurs.
Pract. 29(5), 313–322 (2015)

34. Camp,N., et al.: Technologyused to recognize activities of daily living in community-dwelling
older adults. Int. J. Environ. Res. Public Health 18(1), 163 (2021)

35. Magistro, D., et al.: A novel algorithm for determining the contextual characteristics of move-
ment behaviors by combining accelerometer features and wireless beacons: development and
implementation. JMIR Mhealth Uhealth 6(4), e8516 (2018)

36. Candela, F., Zucchetti, G., Magistro, D., Ortega, E., Rabaglietti, E.: Real and perceived physi-
cal functioning in Italian elderly population: associations with BADL and IADL. Adv. Aging
Res. 3, 349–359 (2014)

37. Ciuffreda, I., et al.: Design and development of a technological platform based on a sensorized
social robot for supporting older adults and caregivers: GUARDIAN ecosystem. Int. J. Soc.
Robot. (2023)

https://www.ageuk.org.uk/globalassets/age-uk/documents/reports-and-publications/reports-and-briefings/money-matters/poverty-in-later-life-briefing-june-2023.pdf
https://commonslibrary.parliament.uk/research-briefings/sn07096/


Robot Companions and Sensors 383

38. Liu, B., Tetteroo, D., Timmermans, A., Markopoulos, P.: Exploring older adults’ acceptance,
needs, and design requirements towards applying social robots in a rehabilitation context. In:
2022 31st IEEE International Conference on Robot and Human Interactive Communication
(RO-MAN), pp. 1077–1084. IEEE (2022)

39. Cesta, A., Cortellessa, G., Fracasso, F., Orlandini, A., Turno, M.: User needs and preferences
on AAL systems that support older adults and their carers. J. Ambient Intell. Smart Environ.
10(1), 49–70 (2018)


	Robot Companions and Sensors for Better Living: Defining Needs to Empower Low Socio-economic Older Adults at Home
	1 Introduction
	2 Method
	2.1 Participants
	2.2 Procedure
	2.3 Data Analysis

	3 Results
	3.1 Promote and Monitor an Active Lifestyle
	3.2 Help with Daily Errands and Provide Physical Assistance
	3.3 Reduce Isolation and Loneliness 
	3.4 Considerations Regarding Monitoring Technologies
	3.5 Barriers Affecting SARs and Monitoring Technologies Usage and Acceptance

	4 Discussion
	References


