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Abstract
Exploring the specific field of care robot orientation generates many questions regarding the meaning, content and how it 
should be conducted. The issue is important due to the general digitalisation and implementation of welfare technology and 
care robots. The aim of the study was to explore perceptions of care robot orientation from the potential users’ perspective. 
Data were collected by focus group interviews in Finland, Germany and Sweden. In all three countries, potential user groups 
were represented: older adults, relatives, professional caregivers and care service managers. A qualitative descriptive method 
was used for analysing data. The data revealed three aspects of care robot orientation: (1) What care robot orientation is, 
(2) Who needs it and by Whom it should be given and (3) How it should be performed. The need for care robot orientation 
is general in society. In the absence of knowledge about care robots, it is nearly impossible to know what to ask for or actu-
ally seek information about. Therefore, care robot orientation must be founded on agile implementation planning for care 
robots, with a firm basis in trustworthy knowledge and information and respecting individuals’ wishes. This also gives rise 
to an ethical challenge when care robots are offered to people having reduced decision-making ability (dementia, cognitive 
impairment), along with the issue of who then should make the decision. The mapping of the What, Who/Whom and How 
aspects of care robot orientation offers a foundation for the creation of orientation models, which might facilitate structured 
and goal-oriented care robot orientation strategies.

Keywords Care robots · Focus group · Older adults · Orientation · Qualitative research · Welfare technology

1 Introduction

A rapidly growing number of older adults addresses a demo-
graphic challenge [1]. As a result of aging and increased life 
expectancy, the relative population of older adults in West-
ern Europe will increase [2]. One estimation is that in 2050 
there will be 164 million people over the age of 65 in Europe 
[1], and globally the number of people older than 60 years 
is expected to be higher than the number of people younger 
than 15 years [3]. This brings an increased need for health 

care services, but the number of people available to provide 
and finance these services is decreasing [4]. Welfare tech-
nology, referring to all technology that improves the lives of 
those in need, is considered to be one solution to meet these 
challenges [5]. Welfare technology is introduced into private 
homes, offering social stimuli, services and entertainment 
[6], which is expected to facilitate a prolonged independent 
life for older adults [7]. This paper takes a specific welfare 
technology focus on care robots, a sub-category of service 
robots that are mainly used in welfare services [8]. Personal 
care robots are defined as robotics that improve the quality of 
life of humans, on a non-medical basis [9, 10]. More specifi-
cally, we refer to care robots as machines that operate partly 
or fully autonomously with the aim of supporting potential 
users, older adults and relatives as well as professional car-
egivers, in providing physical, cognitive or emotional sup-
port [11, 12]. In order to understand how care robots can 
be used in care, we need to understand the orientation pro-
cess of the stakeholders involved. We perceive orientation 
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to be the continuous co-creative process of introduction to 
technology use and its familiarisation, including learning 
of multi-faceted knowledge and skills for effective use, here 
in relation to care robots in elder care. The present paper 
explores care robot orientation (hereafter CRO) from the 
perspective of potential users in Northern Europe, repre-
sented by Finland, Germany and Sweden.

2  Background

Older adults may suffer from frailty, meaning concurrent 
loss of several capabilities, involving disability, dependency, 
falls, need for long-term care and mortality [13]. These are 
conditions that require assistance in daily living. Informal 
caregivers provide an essential part of the care, however, 
they cannot be expected to take full responsibility. Welfare 
technology, such as care robots, has been suggested as a way 
of bridging the widening gap between the demands and sup-
ply of health care services [14]. Welfare technology, includ-
ing care robots, used by older adults as well as relatives and 
professional caregivers, can help people to live a healthy 
life with retained integrity, contribute to efficiency in elder 
care services and meet individuals’ needs for living inde-
pendently [15]. In some care situations, it may also be less 
stigmatising for the older adults to receive care from robots 
instead of humans, for instance regarding hygiene [16] or 
when they refuse care [17]. The current older generation also 
has more money to spend compared to previous generations 
and can thereby afford to invest in products that can improve 
their lives [18] and enable them to age in place.

2.1  Care Robots in Elder Care

When focusing on elder care, it becomes apparent that a 
gigantic technology shift must take place in order to meet 
the societal demographic challenges [2, 3]. Care robots are 
receiving growing attention in elder care since their use has 
proven to have a positive impact, not only on older adults but 
also for those who work with them, including professional 
caregivers and relatives [19]. In a recent project on older 
adults’ requirements with respect to robotics, García-Soler 
et al. find a high number of demands. Older adults and car-
egivers expect that care robots would support daily activi-
ties as well as provide cognitive and social support. Other 
requirements are related to monitoring, privacy and safety. 
Suitability to the environment and customisation and adap-
tion are also prioritised areas [20]. However, the description 
of frail older adults having a general need for various robotic 
assistance, due to societal changes, has been criticised. Fren-
nert and Östlund argue that this conceptualisation seems to 
be plagued with stereotypical perceptions and that the pre-
vailing view of older adults needs to be re-evaluated [21]. 

Also, there exists a wide range of robots, and requirements 
might depend on the specific robot at hand.

Up to now, the different types of care robots used in elder 
care mainly have provided support regarding assistance in 
daily tasks, monitoring behaviours and health and provid-
ing companionship [22, 23]. Some examples are Care-O-bot 
[24], Robot-Era robots [25], Zora [26], JustoCat [27] and 
PARO [28], amongst others. However, it has been predicted 
that the health care robotics industry will integrate robotics 
into health care at an alarming rate and will reach a value of 
50 billion US dollars by 2025 [29]. Still, the acceptance of 
care robots has so far been rather poor and the market largely 
untapped, despite the potential benefits they are meant to 
provide [18]. Besides the technological limitations of current 
prototypes, ethical, social, organisational and market-driven 
barriers are identified [17]. A systematic review identified 
107 robots designed for older adults. Only six of them were 
commercially available; the rest were either in a conceptual 
or development phase [30]. This review was conducted some 
years ago, but a low level of dissemination still seems to 
be prevailing. One contributing factor for the lack of care 
robot uptake may, according to Broadbent et al. [31], be 
that the designers have not properly researched the needs 
and desires of the potential users in elder care. Another fac-
tor might be the regulations and high standards applying to 
designers and manufacturers, when developing care robots 
intended to work in close interaction with humans. Guaran-
teed safety independently from users’ experience and actions 
is required, which may pose a problem for small and medium 
sized enterprises with limited resources and experience [32, 
33].

2.2  Acceptance of Care Robots

Acceptance of care robots is a delicate issue, and many are 
opposed to their use in elder care [34, 35]. One must be 
aware that the existing attitudes are embedded in a personal, 
social and physical context [36]. Questions on care robot 
acceptance in elder care have attracted special interest since 
the subject is challenging due to ethical as well as social 
issues [37, 38]. Perceptions about the use of care robots are 
influenced by how one views the traditional boundaries of 
the ethical landscape in the care of older adults [39]. Thus, 
the ethical aspects related to the use of care robots must 
be carefully examined and respected. Sharkey and Sharkey 
[40] described the main ethical concerns, when it comes to 
the use of robots in elder care, in terms of reduced human 
contact, loss of privacy, deception and infantilisation, loss of 
control, loss of personal liberty and questions about respon-
sibility if something goes wrong with the robot.

Acceptance of care robots depends on many factors. 
Among older adults, their relatives and professional car-
egivers, individual factors that affect the adoption include 
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age, needs, gender and experiences with technology/robots. 
Cognitive ability and education, culture, roles, anxiety 
and attitudes towards robots are also influencing factors. 
Additionally, adoption is affected by robot factors, such as 
appearance, humanness, facial dimensions and expressions, 
size and adaptability [17]. Other factors for acceptance, sug-
gested by Young et al. [41], are safety, accessibility, usabil-
ity, practical benefits, fun, social pressure, status gains and 
the social intelligence of the robot. Due to the wide variety 
of care robots, their tasks and appearances, more research 
on factors of acceptance on different types is needed, espe-
cially due to the rapid development of robot technology. For 
instance, zoomorphic robots (such as JustoCat), may stimu-
late users and connect with prior experiences, by evoking 
happy caring emotions, previously generated when inter-
acting with pets [42]. On the other hand, Pfadenhauer and 
Dukat [43] found that a robot’s appearance and its deploy-
ment were independent, as through these humans establish 
how (and if) a technology will be used and what it means 
to them.

Some of the work done on perceptions towards care 
robots tends to describe negative attitudes. Regarding the 
perceptions of the EU population on robots in geriatric care, 
over 30 percent of the respondents considered the idea of 
robots in geriatric care to be very unpleasant [44]. Asso-
ciations have also been made between attitudes to robots in 
elder care and age, in particular that older adults are more 
negative than younger people [22]. Still, some research sug-
gests that the attitudes of older adults are more often positive 
than negative [31, 45–47]. In fact, negative ageist stereotyp-
ing is a cultural and societal issue, which can reduce the 
acceptance of robots [48].

The potential users of care robots in elder care also 
include the caregivers. Thus, their orientation process need 
to be understood, especially considering that professional 
caregivers’ resistance to implementing welfare technology 
in general, has been recognised. The resistance is related to 
organisational, cultural and technological as well as ethi-
cal issues [49]. It has even been suggested that professional 
caregivers have more concerns about robots than older 
adults [50] and the population in general [51]. Among the 
occupational groups, assistant nurses have been shown to be 
most reluctant regarding care robot use, while head nurses 
and other managers have the most positive view [51]. One 
example of professional caregivers’ concerns, in relation 
to introducing care robots in home care, is described as 
thoughts of how useful the robot is. The expectations of 
their colleagues as well as their own perceptions on their 
capacity to learn to use the robot also affected the adoption 
[52]. Among nurses, representing the group of professional 
caregivers, one likely explanation might be that technologi-
cal integration and the exponential growth of technology 
is currently underrepresented in nursing frameworks [53]. 

The literature has not really addressed how professionals 
will assist vulnerable older adults in the selection and use 
of care robots [29]. Caregiving and care robots also still 
represent a small-scale topic of discussion, which is mainly 
narrowed to robots in medical health care, rather than elder 
care [54]. However, predictions suggest that robotics will 
alter the scope of practice in the caregiving profession, and 
planning is required to lead the integration of care robots 
into the domain of nursing [53]. Relatives have been found 
to be more negative towards care robots than older adults 
[31, 49]. However, their views, of course, differ depending 
on the specific care robot involved. When, for example, the 
relatives’ acceptance of the use of PARO [28] was investi-
gated, positive perceptions were expressed [55].

2.3  Attitudes and Orientation Among Potential 
Users

The attitude towards care robots in elder care is an important 
aspect in determining whether care robots will be accepted 
by the potential users or not. If the introduction of care 
robots in elder care is to be successful, then care robots need 
to be accepted by the population in general and older adults 
in particular [17]. However, it has been found that public 
knowledge about robots seems vague, as the public tends 
to lack information on how care robots can be used in elder 
care [35]. Previous studies report that when participants did 
not have experiences with the robot in question, more nega-
tive attitudes were prevalent [56, 57]. For that reason, the 
public need more information on how care robots can be 
used, and the concrete benefits need to be communicated 
and demonstrated [35, 36]. Also, appropriate education 
for familiarising people with robots can reduce hostility 
[22]. Heerink et al. find that the intention to use a robot is 
impacted by other acceptance factors and can be predicted 
by the user’s attitude and how much they perceive the robots 
to be useful [58].

For care robots to be used and accepted, it is imperative 
that the potential users be involved in the conceptualisation, 
development and testing of new products to ensure appropri-
ateness [34, 59]. Strategies need to be developed addressing 
the needs and fears of all stakeholders involved in the nor-
malisation process of care robot use. We need to understand 
how orientation in the field should be delivered to facilitate 
the acceptance and normalisation of care robots in elder care 
for exploiting the benefits such as increased quality in elder 
care and improved independence in everyday life. The latter 
is considered to be of extra value in Western culture [60].

To change attitudes about care robots is considered essen-
tial, if the use of this type of welfare technology is to be 
accepted and introduced in elder care. According to Ienca 
et al. [61], knowledge dissemination is a key factor to favour 
interaction and information sharing among the relevant 
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stakeholders who are involved in the care and management 
of care robots. One factor referring to the general accept-
ance is orientation, in this case orientation to care robots. At 
best, orientation implies provision of knowledge, skill and 
competence for the benefit of making informed assumptions 
and decisions. Accordingly, orientation is here perceived to 
be the continuous co-creative process of introduction to 
technology use and its familiarisation, including learning 
of multi-faceted knowledge and skills for effective use.

2.4  Rationale and Aim

Exploring the field of welfare technology and specific CRO 
generates many questions to answer regarding the meaning, 
content and how it should be conducted. The issue is impor-
tant because of the rapid digitalisation and development of 
health and welfare technology. There are also expectations 
that robots and welfare technology in general should solve 
the demographic challenge the global society is facing. A 
deeper knowledge on the orientation process of the involved 
stakeholders is needed to utilise the advantages of robot 
technologies on the one hand while at the same time con-
sidering and addressing stakeholders’ obstacles when robot 
technology is introduced. As a part of identifying and devel-
oping best practices for orientation into care robot use in 
welfare services for older adults, the objective of the present 
study was to explore perceptions of CRO from the potential 
users’ perspective. To gain a comprehensive overview, we 
include all four direct user groups: older adults, relatives, 
professional caregivers and care service managers.

3  Methods

The study has a qualitative descriptive design according to 
Sandelowski [62]. The focus was to understand the potential 
users’ perspective of CRO. Focus group discussions were 
conducted in Finland, Germany and Sweden.

3.1  Recruitment

Purposeful sampling was used to recruit the four different 
groups: older adults, relatives, professional caregivers and 
care service managers [62, 63]. The four groups were chosen 
to represent those who are primarily involved in providing 
or receiving care and thereby potential users of care robots. 
Recruitment was done through verbal and written requests 
to retirement organisations, family associations, profes-
sional caregivers and care service managers in municipal 
elder care. Inclusion criteria were that the informants should 
have an interest in the area. Variations in gender were strived 
for, as well as in occupations in the group with professional 
caregivers. The recruitment was performed independently 
for the different groups. The older adults lived in their own 
housing and were not associated to either the professional 
caregivers or the relatives. The professional caregivers came 
from different settings and so did the care service managers, 
although some might have been somewhat acquainted due 
to working in the same area of care.

The informants have their origin in three countries with 
some differences in welfare systems. In Finland and Sweden, 
the elder care services are the public sector’s responsibility, 
mainly the municipalities, while in Germany, elder care is 
primarily funded by insurances.

3.2  Focus Groups

A detailed interview guide was developed by the research 
team [64] to ensure consistency across the different groups 
(Table 1). Prior to the start of the study, pilot-discussions 
were performed in each country. The focus groups were 
homogenous in the sense that each group of informants met 
separately. Four focus group discussions, one with each of 
the represented groups, were conducted in Finland and in 
Sweden. In Germany, two focus groups were conducted with 
older adults, resulting in a total of five focus group discus-
sions. Altogether, 71 informants participated in a total of 13 
focus groups, with 4–7 informants in each group, consisting 

Table 1  Interview guide

Introduction question Brainstorm on the use and need for care robots within the field of elder care
Transition question Thoughts about the use/introduction of care robots in elder care. Should we have care robots in elder care?
Key questions Display of a video clip and pictures

 Reflections on the video clip and pictures; benefits and disadvantages from different perspectives
Further questions:
 How would you feel about being cared for/assisted by a care robot when you get old and need help?
 Do we, in general, need to know more about care robots? What? Why? How? By whom?
 If you would like to learn more about care robots, how would you do this?
 How should the use of care robots be introduced in elder care, and what training is required?
 How much do you think this kind of technology costs?

Ending question Reflection on what was said during the discussion: Does anything need to be added? The assistant mod-
erator is invited to reflect/ask additional questions
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of older adults living in their own housing (24), relatives of 
care-dependent older adults (16), professional caregivers in 
assisted living facilities or home care (16) and care service 
managers in assisted living facilities (15) (Table 2).

Prior to the focus group discussions, the informants com-
pleted a questionnaire with their background data and signed 
an informed consent form. Two to three researchers were 
present during the focus groups, one acting as a modera-
tor and the other(s) as assistant moderator. The role of the 
moderator was to direct the discussion and make sure that 
all informants had their say. The assistant moderator took 
comprehensive notes and was invited into the discussion 
at the end of the interview. As the informants had limited 
experience of care robots, they were shown a 3-min long 

video clip of three examples. The first was Care-O-bot [24], 
a mobile robot assistant for supporting humans in their daily 
life. The second was JustoCat [27], a social robot used for 
improving life for people with dementia, and specifically 
adapted for health care environments. The last example was 
Zora [65], a humanoid robot designed to assist caregivers, 
for example by supporting and promoting activity in older 
adults. In addition to the video clip, pictures were displayed 
that exemplified other types of care robots, used for social, 
physical and mental stimulation as well as communication. 
The focus groups were conducted in the informants’ native 
language and lasted for 60–140 min. All discussions were 
audio recorded and then transcribed verbatim and processed 
as texts.

Table 2  Demographic data

a Registered nurses (4), assistant nurses (8), physiotherapists (2), occupational therapists (2)

All included participants Older adults Relatives Professional  caregiversa Care service managers

Women/men 16/8 12/4 11/5 12/3
Age, Md (range) 70 (60–81) 70 (35–85) 41.5 (26–57) 55 (38–66)
Highest level of education
 University 10 11 8 15
 Secondary school 3 3 6 0
 Vocational education 10 2 2 0
 Elementary school 1 0 0 0

Country-specific demographics Older adults Relatives Professional caregivers Care service managers

Finland
 Women/men 3/1 2/2 3/1 6/0
 Age, Md (range) 74.5 (70–81) 65 (43–70) 42 (37–57) 43.5 (38–56)
 Highest level of education
  University 0 2 2 6
  Secondary school 3 0 0 0
  Vocational education 1 2 2 0
  Elementary school 0 0 0 0

Germany
 Women/men 8/6 3/2 3/2 2/3
 Age, Md (range) 67.5 (60–79) 52 (35–70) 42 (39–57) 56 (39–58)
 Highest level of education
  University 4 3 2 5
  Secondary school 0 2 3 0
  Vocational education 9 0 0 0
  Elementary school 1 0 0 0

Sweden
 Women/men 5/1 7/0 5/2 4/0
 Age Md (range) 72.5 (69–75) 73 (70–85) 41 (26–57) 56.5 (41–66)
 Highest level of education
  University 6 6 4 4
  Secondary school 0 1 3 0
  Vocational education 0 0 0 0
  Elementary school 0 0 0 0
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3.3  Analysis

The focus group discussions were analysed by qualitative 
descriptive analysis. This is considered the least interpre-
tive of qualitative analysis approaches as the intention is to 
produce a descriptive summary of phenomena, organised 
in a way that best contains the collected data [62]. This first 
part of the analysis was made in the original language and 
performed by the research team in each of the three coun-
tries. All transcribed text was read and reread to capture 
the features associated with CRO. The sentences and para-
graphs assessed as relevant, based on the aim of the study, 
were identified and systematically marked across the entire 
dataset. The core content of the generated sentences and 
paragraphs was identified and labelled as codes. Thereafter, 
all text was translated into English and the Swedish team 
(RMJP, CG) carried out the rest of the analysis, although all 
the authors reflected on the data during the process, includ-
ing provision of suitable quotes reflecting the results. All 
the generated 674 codes were collated using ATLAS.ti. 
The codes were compared to find out similarities and dif-
ferences, and grouped together into eight categories based 
on their content. As the analysis process progressed, it 
became apparent that the categories could be sorted under 
three themes, namely: What, Who/Whom and How aspects 
of CRO (Table 3).

4  Results

The data revealed three aspects of CRO: (1) What CRO is, 
(2) Who needs CRO and by Whom it should be given and (3) 
How CRO should be conducted.

These three overall themes are described in categories 
based on the codes that emerged in the data (Table 3). The 
interview extracts, provided in the categories, are marked 
with the country of origin: Germany (Ger), Finland (Fin) 
and Sweden (Swe), as well as group of origin: older adults 
(OA), relatives (R), professional caregivers (PC) and care 
service managers (CSM).

4.1  The What Aspect of CRO

The theme explores the fundamental dimensions of CRO 
of grasping What care robotics is, the definition, how care 
robots can be used, possible benefits of using them and an 
understanding of the context in which care robot use can 
be beneficial. In exploring and accepting something new, it 
is fundamental to have a basic understanding of what that 
something is or could be. In situations when this understand-
ing is lacking, it is problematic to know what to ask, and 
to contextualise possible use in everyday life. In contrast, 
when a basic idea of this exists, it is possible to discuss other 
aspects and considerations of the area, and to experience 
increased orientation.

The theme framing What CRO is consists of four cat-
egories: basic knowledge needs, processing of care robot 
information, ethical issues and funding considerations.

4.1.1  Basic knowledge Needs

The state of a lack of knowledge and experience in the field 
is evident, according to the informants, and it explains an 
initial existing scepticism towards care robots. When knowl-
edge within the field is lacking, it is problematic to know 
what to ask for or where to look for the information:

[…] probably when it becomes more topical and closer 
to myself that now you need to get one, I would prob-
ably know how to ask for the information. But since 
I don’t think I need it now, I don’t even know what to 
ask for and what kind of information I would need. 
(Fin: OA)

Initially, the term welfare technology, care robots specifi-
cally, needs to be defined to reduce fears and prejudice and 
to overcome unjustified scepticism. This is exemplified in a 
changing attitude when being more informed:

So, my opinion already changed compared to the first 
statement about what I think about using robots [in 
this interview]. After seeing the film and the docu-
ments here, I don’t think I could have imagined it and 
suddenly now I could, yes, I could imagine it. So, it’s 
a question of informing people. (Ger: OA)

The need for basic knowledge in CRO refer to informa-
tion intended to increase the knowledge, understanding 
and conceptualisation of care robot use in daily life. To fill 
the knowledge gaps, answers are required for various ques-
tions about care robots, such as what kind of care robots are 
available, which features do they have and what chores can 
they perform. These questions are related to how care robots 
could support professional caregivers as well as older adults 
and their relatives, currently, and future expectations and 
possible areas of use. ‘You should emphasise the benefits 

Table 3  Potential users’ perceptions of care robot orientation

Theme Category

The What aspect of CRO Basic knowledge needs
Processing of care robot infor-

mation
Ethical issues
Funding considerations

The Who/Whom aspect of CRO Target groups of CRO
Stakeholders in CRO provision

The How aspect of CRO CRO activities
Time aspects of CRO
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[…] through the benefits, people will understand. If you just 
say we’re doing this, there will be resistance, but if you start 
from the benefits’ (Fin: R).

Not only general information is requested, but also more 
specific positive examples regarding benefits with care 
robots related to individuals’ specific needs. These examples 
should be connected to various disabilities, illnesses or other 
situations, where care robots can be supportive: ‘[…] even 
if you are interested in technical development and so […] if 
you are in a difficult situation, then you focus very much on 
your own little part in this and it is that specific information 
you want’ (Swe: R).

The contrary aspect is also discussed, when care robot 
use might not be suitable: ‘I have a hard time to see it [care 
robots] used in dementia care […] this is a big concern I 
have, because they need so much care, conversation and 
body language’ (Swe: CSM). In addition, older adults are 
concerned about practical issues related to how to manage 
and approach a care robot, and lack of space in the housing.

The need for basic knowledge in CRO should be seen in 
the light of potential users having different starting points 
in level of knowledge, understanding and reasoning, partly 
depending on having caring needs in daily life or not: ‘At 
first I have to experience it (the robot) before I am getting ill 
and can probably no longer make my own decisions’ (Ger: 
OA).

4.1.2  Processing Care Robot Information

The category describes the management of information 
about care robots. It is not just about passively receiving 
information. When the information is known, it is also nec-
essary to conceptualise it in different scenarios in one’s 
own process of understanding and imagine one’s benefits 
from it. It is about processing the information and turning 
it into practical know-what and know-how, about manag-
ing the technology—care robots. From a managerial and 
professional perspective, it is also a process of putting the 
knowledge in an authentic context for practical application; 
for example, the needs of environmental factors, service 
structures, technology demands and training and changed 
work routines. Another prevailing perspective is that the use 
of care robots must be guided by the specific needs of the 
potential users: ‘There’s always the question, whether it’s 
robotics or any other kind of technology […] what problem 
this solves, and on the other hand, what problem does it not 
solve’ (Fin: CSM). There are also aspects related to legal 
and safety issues involved in the process, like what happens 
if mistakes or damages occur, caused by the care robot, as 
well as concerns about data security and integrity issues.

Overcoming prejudices and a common suspicion that the 
driving purpose is only a financial incentive with welfare 
technology in general could be challenging:

We must not forget about information and explana-
tions both to older adults and relatives, regarding the 
purpose […] I think that is very important, because 
I think that they instantly believe that the purpose of 
new innovations is to save staff and make cutbacks, 
perhaps deteriorate things. (Swe: CSM)

To avoid such suspicions, a distinct communication is 
needed about reasons and intentions with the use of care 
robots. When these suspicions are resolved, an open-minded 
attitude beneficial for CRO can be experienced.

4.1.3  Ethical Issues

The significance of ethical orientation in the field of CRO 
has been highlighted. A main ethical issue is the importance 
of using care robots carefully and competently founded on 
ethical values. For meeting these requirements, there is an 
apparently explicit request for ethical guidelines, legislations 
and needed professional competences. This also appears as 
a request for reliable service, support and technology func-
tions using care robots. In this category, an aspiration for 
competent and agile communication is highlighted, to clar-
ify, understand and trust that the intention with using care 
robots is not to replace human caregivers, but ensure that 
care robots are complementary to professional caregivers. 
This suspicion is addressed in the following quote:

If a certain robot was to be introduced in one care 
unit and we [professional caregivers] were supposed 
to focus on the social part, one might think that we 
would get more time for that [the social part] but then 
the effect would be that they will remove staff, prob-
ably […] I would not want them to replace staff, but 
they will do that. (Swe: PC)

Given that the issue of compulsory use of care robots has 
arisen, it is worth acknowledging that this is an issue having 
at least two implications. On the one hand, it could be com-
pulsory in certain situations, which might be offered from 
public care, referring to staff shortage and funding issues: 
‘Here’s how care is done, this is a help we offer you […] if 
it is cameras or a timer for the stove, there are a lot of such 
things […] it’s nothing strange’ (Swe: OA). On the other 
hand, the need for sensitivity in introducing care robots is 
emphasised, implying that care robots shouldn’t be forced on 
people: ‘In the end, the user decides how far he or she wants 
to get involved with technology or whether he or she chooses 
the classic way of human care’ (Ger: OA).

4.1.4  Funding Considerations

The aspect of funding considerations calls for awareness and 
discussions about the welfare system. If there are financial 
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benefits in using care robots, these might be the first choice 
when offering tax-funded care to older adults needing sup-
port in daily life: ‘As a starting point, it’s the municipalities’ 
business to pay for it, if the robot is absolutely necessary’ 
(Fin: OA). In these cases, it may not be optional, since the 
economy in the welfare system is limited. Tax-funded care 
robots bring up discussions about which care needs can be 
considered as the basic level for funding by the welfare sys-
tem, and when does it become the individuals’ responsibil-
ity. If the care robots are not offered by the welfare system, 
an alternative might be to purchase your own care robot, if 
preferable, instead of having the support of professional or 
informal caregivers: ‘[…] if you have a lot of money, you 
buy your own robot’ (Fin: OA). However, this alternative 
raises questions about possible inequities based on different 
economic conditions:

Is this a merchandise, or is this our common right, 
will this mean that those who have the opportunity . 
. . intellectually, economically in terms of resources 
[…] they can choose this, but all the others who do not 
have that, how to handle them… we are getting a very 
divided society. (Swe: OA)

Another alternative could be care robots funded by health 
care insurance: ‘I could imagine that the health insurance 
company would be happy to make it available free of charge, 
because it would keep labour costs as cheap as possible. 
That’s probably how it’s going to happen’ (Ger: CSM). A 
political philosophy aspect was revealed, given voice in the 
quotation: ‘Of course it’s always the one who benefits the 
most that should be the biggest payer. In many cases, we’re 
talking about society […]’ (Fin: R). A suggested alternative 
was care robots/welfare technology ‘libraries’ for periodic 
needs of this kind of technology.

4.2  The Who/Whom Aspect of CRO

The theme covers the groups of the recipients of CRO and 
the stakeholders and other actors conducting activities to 
increase CRO. The main target group of CRO includes those 
with needs who are expected to receive the support of care 
robots in daily life; in this case, primarily older adults with 
caring needs, but also relatives and professional caregiv-
ers. The group of professional caregivers and care service 
managers express the need for increased knowledge of care 
robot possibilities in their caring practice, but also for having 
a primary responsibility in CRO to the two former previ-
ously groups: older adults and relatives. A variety of stake-
holders is suggested to provide the necessary orientation to 
the potential users of care robots, including people in one’s 
immediate surroundings, professionals and institutions and 
organisations on the societal level.

The next theme framing the Who/Whom aspect in CRO 
consists of two categories: target groups of CRO and stake-
holders in CRO provision.

4.2.1  Target Groups of CRO

People with caring needs appear to be the primary target 
group of CRO and secondary is their relatives, often acting 
as informal caregivers. The primary group addressed the 
assumption that one is best susceptible to CRO when having 
the actual need for it. The professional caregivers are men-
tioned as an important target group, given their responsibil-
ity for providing care robot information. Positive attitudes 
among the professional caregivers are considered crucial for 
the introduction and use of care robots to succeed. Different 
categories of professional caregivers are expected to provide 
CRO; however, they are often not considered to possess the 
sufficient competence and recourses in this given respon-
sibility, neither by their own nor the other potential users’ 
point of view: ‘[…] in a nursing home there should be health 
care professionals who have the knowledge . . . but I don’t 
know if they do, but that is how it should be’ (Swe: R). 
An increased level of knowledge would be necessary for all 
professional caregivers. As an extension of the discussion, a 
need for a new specialist profession in the area is addressed.

Care service managers are considered to be an important 
target group as leaders of the process of change, in terms of 
providing information and development of skills and work-
ing procedures. They also need to deal with upcoming prob-
lems and difficulties in the implementation of care robots, 
including motivating and supporting all involved parties: 
‘What is most difficult, I think, experience wise, is to keep 
the motivation up and running with our professional car-
egivers, because you very easily fall back to what has been 
before’ (Swe: CSM).

In addition to the potential users, the more general soci-
etal need for increased CRO is highlighted. Improved CRO 
may change attitudes, especially when considering one’s 
own caring needs situation and the possibilities for staying 
independent in the private home:

So now we’re going to take this as our starting point. 
The Care-O-bot in any case, I would let it immedi-
ately into my apartment, if it would be necessary. If 
I could postpone a move into an assisted living for 
several more years.

I would definitely prefer that (care robot), before I have 
to go to a nursing home. (Ger: OA)

4.2.2  Stakeholders in CRO Provision

A common understanding is that too little is known on 
the subject of a good foundation for CRO. From the 
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perspective of older adults, it seems adequate that the 
information should come from professional caregivers. 
When care needs arise, involved professionals should sug-
gest appropriate care including CRO: ‘Yes, but everyone 
has a contact with the health service, if you are ill then you 
have that contact, then that contact should be the one who 
gives the information’ (Swe: R). However, older adults and 
relatives suggest that this is not accomplished because of 
a lack of knowledge in the area among most professional 
caregivers, as well as time constraints.

Other identified important sources in a more general 
discourse are family, friends and peers, who in daily con-
versation might discuss care robots and offer practical sup-
port. The information is considered to become more cred-
ible if the persons themselves have experience of using 
the product/robot:

Maybe it’s the peer aid, peer support, peer informa-
tion on every level, so that users could tell future 
users, or the older adults who have been helped by 
care robots, could tell about their hopefully good 
experiences, and […] reduce distrust and fear. (Fin: 
R)

CRO provided by technical experts in collaboration with 
professional caregivers is suggested as an optimal strategy 
for CRO:

So, I could even imagine that a new profession would 
emerge, for example medical engineering, technol-
ogy and nursing. Combining these together in one 
occupation and perhaps initially financed by indus-
try. With the health insurance companies, of course, 
because they must finance it afterwards […]. (Ger: 
OA)

Seen from a general perspective, several stakeholders are 
mentioned in relation to provision of CRO. Official sources 
(governmental, regional and local authorities) are considered 
to have an official task for providing CRO in the national 
field of welfare technology information. Research and edu-
cational institutions are other stakeholders, regarded as a 
reliable CRO source. The manufacturers and suppliers of 
welfare technology and care robots also have an important 
role in CRO. However, the risk of bias in their trustworthi-
ness is discussed: ‘I don’t immediately trust anything that I 
get from a salesperson. Of course, they just want to sell the 
product […]’ (Fin: CSM).

Concerning the general information from media and soci-
ety as a whole, there are many possible channels; some men-
tioned the Internet and social media. Television, newspapers 
and advertising are also considered to be important actors 
in CRO. Other information channels, such as information in 
shops, pharmacies, fairs and independent advice centres for 
robots, are suggested:

Make it exciting, that it is pleasurable and that I see 
it on different social media, I see it in stores, I see it 
in movies, celebrities have a small robot. I think it is 
difficult to just introduce it in elder care, instead we 
have to make sure that this technology is visible and 
used by others also [not just older adults]. (Swe: OA)

On a more formal level, CRO can be given as community 
information in different places and situations. In particu-
lar, centres for older adults’ services, different care settings, 
theme-days arranged by seniors, centres for relatives and 
retirement organisations are mentioned:

So, I always think it would be nice if there’s some 
kind of external person who doesn’t want to sell me 
this robot and just tell me how great the device could 
be, but that you really get honest information about 
advantages and disadvantages. […] (Ger: R)

Field trips and information through human interaction are 
highlighted as important CRO arenas. In Germany, which 
has a different welfare system in comparison to Finland 
and Sweden, health care insurance companies also play an 
important role in providing information as a part of the gen-
eral CRO.

4.3  How CRO Should be Conducted

CRO can be conducted in different knowledge improvement 
activities, from targeted information to more general gov-
ernmental societal campaigns. As concerns the time aspect 
of CRO, it is discussed that the most beneficial learning/
orientation is experienced when someone has actual needs 
that can be solved by welfare technology in the form of care 
robots. On the other hand, other time aspects indicate that 
CRO should be provided in advance, even to young people 
in schools.

The theme framing the How aspect of CRO consists of 
two categories: CRO activities and time aspects of CRO.

4.3.1  CRO Activities

So far, CRO activities are occurring sparingly according to 
the potential users: ‘. . . you have to search for yourself . . . 
the channels that exist . . . if you are curious and interested 
. . .’ (Swe: R). However, it is suggested that CRO activities, 
on an individual or group level, imply giving an introduc-
tion and information presented in a positive manner. The 
information must be simple and adapted to the receivers, 
regardless of target group: ‘. . . for us older adults, when 
technology is taught, it should be taught in such a way 
that people really get it . . .’ (Fin: OA). It must be clear, 
descriptive and motivate the incentive of care robot use. For 
example, to overcome the initial assumptions that it is only 
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about saving money. Another important aspect is that the 
activities should have understandable examples offering the 
CRO receivers related to cases of care robot implications 
and care robot efforts. If possible, it is anticipated that the 
learning and improved CRO will have increased results by 
using the didactics of ‘learning by doing’ and hands-on pos-
sibilities. Positive orientation activities are also described as 
being more effective in safe and permissive environments 
with joint learning attempts, also having long duration in 
test periods. The CRO should preferably be conducted in 
the environment and settings where the care robot will be 
used, while continuous CRO and training are desired, par-
ticularly among professional caregivers, partly due to high 
staff turnover.

4.3.2  Time Aspect of CRO

Another aspect how CRO should be conducted is when, in 
time, it is beneficial and most effective. One issue about this 
was raised in expectation that information should best be 
given when a person has needs and when it is relevant to a 
changed life or work situation that perhaps could be solved 
by care robots. Only then is it possible to put oneself into 
the situation and ask the right questions. On the other hand, 
there is an incentive to offer CRO, on a more general level 
as common information for peoples’ awareness of the pos-
sibilities for care robots. Improvements in the general CRO 
would have positive effects on the day when the individual 
or a relative and a professional have the needs or are fac-
ing care robot implementation. Seen from the perspective 
of older adults, it is discussed that they should be oriented 
before they become too old and frail to make their own deci-
sions: ‘Technology needs to be introduced earlier in life, 
before people become affected by old age and illness’ (Ger: 
OA). However, many lack interest since they believe that 
care robot use is far ahead in the future and does not concern 
them yet. Thus, effective CRO seems to occur when it is 
motivated by an individual’s curiosity or interest in the issue.

Another time aspect of CRO is that it is a generational 
issue. The young people of today will be better prepared 
and probably not consider care robots to be something odd. 
It is suggested that to get used to the technology, it should be 
introduced and discussed at an early stage in school: ‘I think 
that even the next generations, those that have integrated 
technology, robotics and artificial intelligence in their pro-
fessional lives, want robots for their care in future, too’ (Ger: 
CSM). However, the time aspect of CRO might also have a 
dimension of an expiration date, due to the rapid technology 
development. The use of care robots in elder care is also 
predicted to be a natural part of the care:

[…] I think, later, it will be like, one care unit realises 
[…] we don’t have staff, we have to introduce it [care 

robots]. Then I think the technology exists, then there 
are probably . . . intelligent homes that can explain to 
someone who might be demented . . . explain that now 
we will do this and that. (Swe: PC)

5  Discussion

5.1  The What Aspect of CRO

The findings reveal an evident lack of orientation in the field 
of care robots in elder care. CRO activities are so far sparse, 
and the potential users wish to learn more. Basic knowledge 
is required to increase the understanding and conceptualisa-
tion of care robot use in daily life. Primary issues concern 
general questions about what a care robot is, what it can do 
and what is available on the market. Detailed information 
was also requested concerning benefits related to the individ-
uals’ specific needs. Khosravi and Ghapanchi [19] refer to 
similar results, arguing that the anticipated effects of the use 
of care robots must be promoted if they are to be accepted 
and used. Promoted anticipated benefits can be related to 
independent living, increased safety, increased social con-
nectedness and advances in mobility. It is important that 
CRO reach all concerned potential users, as is also referred 
to in previous studies [17, 21, 66]. Consequently, it is not 
acceptable that some appoint themselves as spokesmen for 
others, for example older adults, though not fully under-
standing their needs, expectations and wishes, nor should 
CRO rely on the prevailing stereotypical perceptions [21] 
of older adults.

CRO additionally needs to be processed and turned into 
practical know-what and know-how. It is about transferring 
the knowledge into an authentic context, care units or private 
homes, which is a process involving aspects of the environ-
ment, service structure and training needs as well as, for 
example, legal, data security issues. However, first, people 
need to be made aware of the existence and possibilities of 
the technology. There seems to be a suspicion, at least ini-
tially, of the incentive to initiate the use of care robots, as it 
can be associated with staff reductions, savings or usability, 
as has also been described in previous research [31, 67]. 
Therefore, the intentions and expected benefits need to be 
clearly communicated during the whole CRO process. This 
also applies to future studies, which need to demonstrate 
effects and how the robots can solve real problems in order 
to shift from novelty to functionality in elder care [68].

Ethical aspects are considered important among the 
potential users. This finding is consistent with previous 
research suggesting that care robots are tolerated as assis-
tive tools for monitoring, communication, rehabilitation and 
such, but are more questioned as companions or for relieving 
anxiety and loneliness [46, 50, 52]. Another view was that 
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care robots should not be forced on older adults. The ethi-
cal aspect becomes even more evident in relation to older 
adults having reduced decision-making ability, especially 
when CRO was discussed in relation to vulnerable older 
adults suffering from cognitive impairment. In contrast to 
these findings, a relatively optimistic view of technologies 
to support people with dementia in everyday life is presented 
in a recently published review [69]. From the professional 
caregivers’ perspective, there is a possibility that care robots 
are regarded as a threat to the fundamental values of care. 
These assumptions suggest that rigorous ethical reflections 
are required to evaluate the values of care robot use and 
consequences in the professional caregiver–patient relation-
ship [39, 70]. Also, the European Parliament underlines that 
human contact is one of the fundamental aspects of care, and 
replacing humans with care robots could dehumanize car-
ing practices. However, they also recognize that care robots 
could perform automated tasks and thereby facilitate the 
work of professional caregivers [71].

The issue of financing the care robots is one of the central 
aspects of the findings. The potential users were all aware 
of the impending demographic challenges, lack of profes-
sional caregivers and financial resources and that actions are 
required, such as increased use of welfare technology. How-
ever, the aspect of who should pay gave rise to many ques-
tions. While it appeared that care robots should be financed 
by public health care or social care, based on the prevailing 
systems in Sweden and Finland, there was an awareness of 
the difficulties in determining when the responsibilities of 
the welfare system end and become the individuals’ respon-
sibility. Subsequently, the economical fundament must be 
explored, scrutinised and motivated in cost-benefit analyses 
performed with consideration to the variables appropriate 
for the particular country [72], but still, with a firm footing 
in the fundamentals of care and respect for human values.

5.2  The Who/Whom Aspect of CRO

The primary target group for CRO is clearly older adults. 
Relatives, acting as informal caregivers, and professional 
caregivers also need to be properly addressed. In previous 
research, the professional caregivers are described as having 
less experience with and more concerns about robots than 
older adults do and the population in general [51, 73, 74]. 
One possible explanation could be that the literature has not 
really addressed the technical integration in care or how the 
professionals can assist vulnerable older adults in the selec-
tion and use of care robots [29, 53]. CRO does not gener-
ally seem to be that high on the agenda among professional 
caregivers in elder care, despite awareness of the coming 
challenges. The professional caregivers are perhaps more 
concerned about problems in their daily practice, than in 
actively seeking information about care robots. Still, it could 

be argued that professional caregivers should embrace the 
use of care robots, since these can decrease their workload 
[75] and subsequently release time for human interactions. 
Thus, major efforts are needed to reach this target group and 
to provide accessible information as well as involve them in 
the development of useful technology, as also stated by, for 
example [17, 61]. By adopting a user-centred approach, the 
functions can better match the end-user’s needs and wishes, 
and this, of course, applies to all potential users. A user-cen-
tred approach should characterise the whole CRO process, 
from design to implementation, instead of technical ambi-
tions, which seem to be what is presently guiding the devel-
opment of robots [30, 31]. This perspective is in accordance 
with the mutual shaping framework [76], which proposes 
user involvement in early stages, based on the understand-
ing that social values and the meaning of technology should 
be questioned throughout the process of design, thus high-
lighting the importance of co-production between robotics 
and society. For that purpose, participatory design can be 
applied; a process building on participants’ self-identified 
issues and concerns. By entering the co-designer role, older 
adults and care professionals have an opportunity to concep-
tualize care robots in their daily life, including the capabili-
ties and potential application areas [77].

Several stakeholders, on different levels, are required to 
ensure the best foundation for CRO. On a micro-level, the 
professional caregivers, family, friends and peers are pointed 
out. The professional caregivers are considered to be impor-
tant stakeholders since they are expected to provide CRO 
and support to older adults, when needs arise. Considering 
that professional caregivers additionally constitute a main 
target group, they seem generally unprepared for this task. 
According to previous findings, the professional caregivers’ 
intention to introduce care robots depends upon the indi-
vidual’s knowledge and attitude towards robots and a sense 
of control regarding their use, which is one reason why great 
efforts need to be placed on their CRO [52]. The question 
is if they even can be expected to meet these requirements. 
New strategies are required in involvement and collaboration 
with technical experts or suppliers, or new professions with 
combined competences. In the findings, media appeared to 
be an important player in CRO. Up to now, care robots have 
been quite invisible in media, and the primary way to get 
information has been to actively seek for it oneself on the 
Internet. Consequently, a sober long-term time plan would 
be needed for the stakeholders involved, including at both 
the micro and macro level, to provide solid and well-founded 
CRO.

5.3  The How Aspect of CRO

CRO activities are initially needed to increase awareness 
of the possibilities with care robots. If care robots are to 
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be implemented they need to be accepted by the potential 
users [17]. Previous studies refer to that care robots are 
viewed more positively after personal experience [51, 58]. 
We found that a short video and pictures were enough to 
affect the potential users, which could suggest that not much 
is required to change people’s attitudes. The time aspect is 
important to consider, when CRO activities should take 
place. CRO is probably most effective when it is needed, 
however, then not everyone might be receptive to the infor-
mation, which is why a general level of CRO in society 
should be striven for.

The question of how CRO should be addressed in the 
authentic contexts could be summarised as, that it should 
be motivating and adapted to the potential user. This may 
for example relate to ways of communicating, providing 
hands-on possibilities and meeting possible fears and con-
cerns about using the technology. Another aspect of the time 
dimension is to consider the predicted expiration date, due 
to the rapid development of technology. This may have the 
effect that professionals working with CRO need to work in 
parallel with constant monitoring of the rapid development 
of welfare technology but also consider the infrastructural 
aspects of significance, when taking a holistic perspective. 
It is known that culture influences caregiving (see for exam-
ple Revenson et al.) [78], but also within cultures there are 
caregiving differences. However, indications for cultural 
differences were not apparent in the present study except as 
regards aspects related to the represented countries’ different 
welfare systems.

5.4  Methodological Considerations

The objective of the present study, to explore perceptions 
of CRO, can be considered quite wide-ranging. This was 
however a conscious choice, motivated by a novel attempt 
to capture the overall meaning of orientation and in rela-
tion to potential users of care robots. The wide-ranging 
approach is justified based on the ignorance and inexperi-
ence still prevailing in the area. However, the perceptions 
of the individual user groups need to be explored further. 
The qualitative descriptive study design was considered 
appropriate, as these designs typically are an eclectic but 
reasonable combination of sampling, data collection and 
representational techniques. A purposeful sampling tech-
nique was used for recruitment, since the goal was to obtain 
informants deemed information-rich for the purpose of the 
study [62, 63]. This approach might increase the risk that 
the included informants had a more positive view compared 
to potential users in general. However, the opposite could 
also be reflected, that they agreed to participate due to being 
sceptical and wanting to express their concern. This is also 
in line with our experiences, as both attitudes were evident 
during the focus group discussions. Initially, the informants 

tended to be somewhat negative and suspicious, but that 
altered during the discussions. The informants’ background 
might also affect the outcomes. For example, a majority had 
an academic education, which is partly explained by profes-
sional caregivers and care service mangers being univer-
sity graduates. Many of the relatives also had a university 
degree, while the level of education among the older adults 
was more varied. Most informants were women (41 of 71), 
but that is how the demographic looks in higher age as well 
as among professional caregivers.

Few of the informants had previously reflected on care 
robots. Therefore, the focus group format was particularly 
suitable, as the group dynamics assisted the informants to 
actively clarify their perceptions. The group homogeneity 
may have been a limitation, since diversity in the composi-
tion of the group may enhance discussion. However, there 
was an overwhelming risk of informants being inhibited 
by hierarchical structures or interdependence between, for 
example, the caregivers and care service managers, had the 
groups been heterogeneous. During the focus group discus-
sions, the informants watched a video clip and viewed pic-
tures of various examples of care robots instead of being 
directly confronted with the technology. According to 
Woods et al. [79], videotaped trials have potential as a tech-
nique for testing human–robot interactions. In the current 
study, the video clips gave an opportunity to show various 
examples of care robots, which was necessary since most 
of the informants lacked knowledge in the field, and it was 
essential that they had a common and accurate picture of 
what kind of technology the focus group discussion referred 
to. One can argue that the perceptions could vary depending 
on which care robots the video clip and pictures referred 
to; however, a variety of pictures was presented, showing 
examples of care robots providing support in daily tasks, 
communication, monitoring behaviours and companionship.

One measure to ensure the trustworthiness of the study 
was that the focus group discussions were conducted by a 
moderator and assistant moderator and followed an inter-
view guide constructed in collaboration with all the involved 
researchers. All the researchers were also involved in the 
manuscript preparation and contributed to achieving confi-
dence in the truth of the data and their interpretation [80].

6  Conclusion and Clinical Impact

The need for CRO is general in society. If knowledge in 
the field is lacking, it is nearly impossible to know what 
to ask for or seek information about. Lack of knowledge 
also easily creates false impressions concerning robots’ 
capabilities and risks. Therefore, introducing CRO must be 
founded on an agile implementation plan for care robots, 
having a basis in trustworthy knowledge and information 
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and respecting the individual’s wishes. This also requires 
an ethical management structure when care robots are 
offered to people having reduced decision-making ability 
(dementia, cognitive impairment) and raises the issue of 
who then should make the decision. The professional car-
egivers also require extensive CRO based on their key role 
as users, providers and instructors of care robots in elder 
care, tasks they appear to be relatively unprepared for.

The mapping of the What, Who/Whom and How aspects 
of CRO offers a foundation for the creation of CRO mod-
els, which might facilitate structured and goal-oriented 
CRO strategies. The map provides an overall understand-
ing of the potential users’ perspectives. It thereby offers 
a compilation of aspects to consider when seeking to 
increase the knowledge, understanding and conceptualisa-
tion of care robots in elder care; the What aspect, address-
ing general basic knowledge needs and the processing of 
those into practice; the Who/Whom aspect, focusing on the 
recipients and actors of CRO; and finally, the How aspect, 
proposing actual CRO activities.
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