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Attitudes towards care robots among Finnish home care personnel — a

comparison of two approaches

Abstract

Study’s rationale: The significance of care robotics has been highlighted in recent years.

Aims and objective: The article examines the adoption of care robots in home care settings, and in
particular Finnish home care personnel’s attitudes towards robots. The study compares the importance
of the Negative Attitudes towards Robots Scale advanced by Nomura and specific positive attitudes
related to the usefulness of care robots for different tasks in the home care.

Methodological design: A cross sectional study conducted by questionnaire. The research data were
gathered from a survey of Finnish home care personnel (n=200).

Research methods: Exploratory factor analysis, Pearson’s correlation coefficient and linear regression
analysis.

Measures: The Negative Attitudes towards Robots Scale (NARS), by Nomura, with a specific
behavioural intention scale based on Ajzen’s theory of planned behaviour, and a measure of positive
attitudes towards the usefulness of care robots for different tasks in home care and the promotion of
independent living of older persons.

Results: The study shows that NARS helps to explain psychological resistance related to the
introduction of care robots, although the scale is susceptible to cultural differences. Care personnel’s
behavioural intentions related to the introduction of robot applications are influenced also by the
perception of the usefulness of care robots.

Study limitations: The study is based only on a Finnish sample, and the response rate of the study was
relatively small (18.2%), which limits the generalizability of the results.

Conclusions: The study shows that the examination of home care personnel’s attitudes toward robots
is not justified to focus only on one aspect, but a better explanation is achieved by combining the
perspectives of societal attitudes, attitudes related to psychological reactions and the practical care
and promotion of the independent living of older people.
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1 Introduction

The advance of robotics has been rapid over the last decade and the importance of care robots has
been highlighted due to an aging of the population and the increased need for care. Robots have been
developed with different functionalities, such as lifting robots, exoskeletons, assistive robots,
companion robots, talking robots, emotional communication robots, and service robots which can
provide physical, social and medical assistance to older people at home [1]. The capabilities of current
care robots are quite limited, although studies have reported promising applications of assistive robots
for the social and daily health care of older people [2]. In Finland home help and home nursing are
available when older people require help in the home due to a weakened functional capacity or illness.
In many Finnish municipalities these are combined as a provision of home care, which is

supplemented by support services. The aim is to assist the older person’s activities and safety whilst



living at home. However, home nursing requires nursing and rehabilitation services which are
prescribed by a doctor [3]. These services include services like wound care, medication, home visit
made by a nurse, a physiotherapist, a qualified social worker or an occupational therapist. During the
visit the clients receive physical training and information about assistive devices and adaptation of

housing.

The introduction of robots will change care in many ways, and according to previous studies, the
attitudes of care personnel play a key role when adopting new technology in health care [4, 5, 6].
Negative attitudes towards robots can slow down their introduction, but positive attitudes may
accelerate the development. This study focuses on care personnel attitudes towards robots, and

highlights their importance in the introduction of care robots.

Previous studies on attitudes towards robots

Attitude has been traditionally understood as a very persistent personal trait or behavioural tendency,
but the concept is multidimensional and can be defined in different ways. On a general level, attitude
can be understood as a value judgment of a given target [7]. However, the target of the attitude and
the nature of the valuation can vary. Attitudes towards care robots and robots have been studied from

different perspectives.

Firstly, some surveys have studied societal attitudes and conceptions related to the societal
significance or negative social impacts of robots, both today and in the future. For instance, the
European Commission’s Special Eurobarometer 382 [8] mapped public attitudes towards robots and
included questions related to general and more specific attitudes towards robots, the usefulness of
robots in different areas of application, as well as the acceptance of robots in various tasks in the
future. According to the survey, respondents believed in the usefulness of robots in space exploration,
manufacturing, as well as in military and security use, but respondents felt that in the care of children,
older people and people with disabilities, the use of robots should be banned. Up to 86% of
respondents would feel ‘uncomfortable’ about having their children or older parents cared for by a

robot.

Secondly, some studies have examined attitudes to robots together with their links to various
psychological phenomena such as thoughts and feelings [9], emotional reactions [10], or without an
exact conceptual distinction between attitudes and perceptions or psychological reactions [11]. Kou
et al. examined interactions with the Charles robot using an attitude scale focused on six perceived

features of robots (face, eyes, facial expression, voice clarity, the robot’s instructions, and its overall



performance). In the study they found differences between age groups, and also a significant gender
effect, with males having a more positive attitude towards robots in healthcare than females [9].
Scopelliti et al. studied attitudes towards new technology, emotional reactions to domestic robots, and
the preferred characteristics and interaction modalities of robots, and found different representations
of robots ranging from the idea of a cold agent, to an image of a ‘member of the family’ that people

could interact with in a peer-to-peer relationship [10].

Nomura’s Negative Attitudes towards Robots Scale (NARS) [12] combines perspectives on societal
attitudes and psychological reactions, and is targeted at human—robot interaction in specific situations,
the social impacts of robots, and human-robot interaction and related emotions. According to
Nomura’s findings, attitudes towards robots [13] and anxiety related to robots [14] affect the
communicative behaviour which takes place in human—robot interaction. Nomura et al. have also
reported that attitudes towards robots are associated with people’s assumptions about robots, such as

their types and tasks [12].

Thirdly, some studies have focused on various tasks for care robots in health care or the promotion
of independent living in older people [15, 16, 17, 18, 19]. For example, Broadbent at al. found people
to believe health care robots may be useful for lifting heavy things [17], and Alaiad and Zhou
questioned both healthcare personnel and older people as to what they felt were the most preferable
tasks and applications for health care robots, and found that measuring vital signs on a regular basis
and recording or submitting them to the doctor were felt to be the most important tasks for health care
robots [15]. However, Mast at al., have shown that older people rated emergency assistance as the
most important task of care robots, with informal caregivers rating items related to reminding

functions and emergencies most highly [19]. (Cf. Table 1.)

Table 1: Attitudes towards robots in previous studies.

Perspective What means? Authors/Studies

Societal attitudes Attitudes and conceptions related to the social European  Commission  Special
significance or negative social impacts of robots Eurobarometer 382 [8], Sub-scale 2 in
today and in the future. For instance, the perceived Nomura’s et al. NARS [12]
usefulness of robots in different areas of society, or
the worry that that robots would be a bad influence
on children.

Psychological Attitudes related to immediate interactions with Kouetal. [9], Scopelliti et al. [10], Wu
reactions robots. Attitudes are studied together with emotional et al. [11] , sub-scales 1 and 3 in
reactions to robots, and the perceptions of robots. Nomura's et al. NARS [12]

Practical care and the ~ The perceived usefulness of care robots for different Alaiad & Zhou [15], Broadbent [17],
promotion of tasks in home health care and the promotion of Mast[19]
independent living independent living in older people




The research debate on attitudes towards robots involves various cross-cultural viewpoints. Nomura’s
original NARS is Japanese, and Syrdal et al. have suggested that while the scale may also be useful
in examining English-speaking samples, it may be susceptible to cultural differences [20].
Furthermore, previous studies have also found some cultural differences in attitudes towards robots
between Japanese and Western people [21, 22]. For example, in Western countries, negative attitudes
and fears are more dependent on age than in Japan, and are more significant in 20 year olds than older
age groups [22]. Moreover, the European Commission’s Special Eurobarometer 382 found some
national differences in public attitudes towards robots [8]. For example, in 24 member states of the
EU, a majority think that the use of robots should be banned in the care of children, elderly people
and people with disabilities. Public opinion was most emphatic in Cyprus (85%) and Luxembourg

(78%), and only Portugal (35%), Bulgaria (40%) and Malta (49%) were exceptions to this viewpoint.

Ajzen’s theory of planned behaviour and the concept of behavioural intention

The determinants that affect the adoption of care robots can be analysed using the perspectives of a
wide variety of theoretical models [15]. Previous studies [4, 5, 6] have shown Ajzen’s theory of
planned behaviour [23, 24] to be a useful approach for explaining the adoption of new technology in

health care.

In the theory of planned behaviour, the concept of behavioural intention refers to the motivational
factors that influence a behaviour, and give indications of how hard people are willing to try and how
much effort they are likely to exert in order to perform the behaviour [23]. Typically, behavioural
intention can find expression in behaviour only if the behaviour in question is under volitional control
[23]. However, Rawstorne et al. [6] have argued that the theory of planned behaviour can also be

applied to cases where the use of technology is mandatory.

According to the theory of planned behaviour, behavioural intention and behaviour are affected by
attitudes and cognitions related to behaviour. In addition, Ajzen and Fishbein have argued that in
specific situations, specific attitudes explain and predict behaviour much better than general attitudes

[25].

Aim and objective

This study examines care personnel’s attitudes towards robots and in particular, the effect of attitudes
on behavioural intentions related to the introduction of care robots. The study compares the

importance of the Negative Attitudes towards Robots Scale advanced by Nomura and specific



positive attitudes towards the usefulness of care robots for different tasks in home care and in the
promotion of independent living of older people. Due to the multi-dimensional nature of Nomura's
scale, the analysis combines perspectives of societal attitudes, psychological reactions related to

human—robot interaction, as well as care and supporting of older people.

The study has been carried out in the context of a Finnish home care. In Finland the aim of Home
Care Services is to support older people in coping at home for as long as possible and to secure older
people’s safe, active living at home [26]. According Turjamaa et al. [27], home care workers reported
that clients mostly needed help with the administration of drugs, pharmacy services, and managing
daily living activities. In addition the clients needed help coping with diseases or conditions like

dementia [27].

Questions and hypotheses

The study asks whether Nomura’s NARS is useful in studying Finnish home care personnel’s
attitudes and psychological resistance related to the introduction of care robots. In addition, the study
compares the importance of the negative attitudes towards robots (NARS) and specific positive
attitudes related to the usefulness of care robots for different tasks in the home care and the promotion
of the independent living of older people. The following hypotheses will be tested:

H1 Care personnel’s negative attitudes towards robots (NARS) have a negative effect on behavioural
intentions related to the introduction of care robots.

H2 Care personnel’s context-related attitudes towards the usefulness of care robots for different tasks
in home care and the promotion of the independent living of older people have a positive effect on
behavioural intentions related to the introduction of care robot.

According to the principle of compatibility, substantial correlations between attitudinal and
behavioural measures will only be found if these constructs are assessed at the same level of generality

in terms of act, target, context and time [28], and therefore it is assumed:

H3 Positive context-related attitudes towards the usefulness of care robots explain the care
personnel’s behavioural intentions related to the introduction of care robots better than the NARS.

2 Material and methods
Sample

The research data were collected in five municipalities in different parts of Finland from March to

May 2016. A total of 200 Finnish home care workers answered the questionnaire. The share of women



was 94%, and the average age of the respondents was 43 years. The duration of work experience in
home care varied from a few months to 39 years. Half of the respondents (52%) had worked in home

care for at least ten years, and 20% for at least 20 years. (Cf. Table 2.)

Table 2: Respondents.

Background variable Value Sample Corresponding national value

Age (average) 43 years 43 years !
Women 94% 94%
Men 6% 6% Y
Finnish 96% 89% 2
Swedish 4% 5% 2
Practical nurses 60% 70% ¥
Nurses 22% 12% 3
Other 18% 18% ¥
West Finland 42% 25% )
Helsinki-Uusimaa 18% 30%
South Finland 18% 21%
North & East Finland 22% 24%
Aland 0% 1%

1 In Super, which is a large labour union in the health care sector in Finland [29]
2 Mother tongue in the Finnish population [30]

3 In home care personnel in Finland [31]

4 NUTS 2 (Nomenclature of Territorial Units for Statistics) [32]

5 Population [30]

Methods

The questionnaire contained a total of 26 Likert-type scale items (ranging from 1 = totally disagree
to 5 = totally agree) regarding the attitudes towards robots and five Likert-type scale items related to
behavioural intention. The original language of the questionnaire was Finnish, and a Finnish
translation from the English-language version of NARS [12] was used. The questionnaire was also
translated into Swedish by an official translator. For this article, items have been translated into
English by an official translator. The validation of measures was based, at first, on face validation by
focus group interviews in Finnish home care (8 groups, total of 40 participants) and pre-testing among
nursing students (n=15). Sub-scales were formed by using exploratory factor analysis (Principal Axis
Factoring method, Varimax rotation with Kaiser Normalization), while the internal consistency of

scales was estimated with Cronbach’s alpha.

The data were analysed using IBM SPSS Statistics for Windows, version 23 (IBM corp., Armonk,
N.Y., USA). The normality of distributions was checked using histograms, and this analysis showed
that the distributions of the sum variables were close to normal. In principle, a Likert scale is ordinal

but a number of researchers [33] have suggested that parametric methods can be utilized in the case



of sum variables based on Likert-type scale items as well. According to Clason and Dormody, there
are no hard and fast rules for sufficiently determining how normal is normal in the case of Likert
scales, hence it is necessary to make the decisions using different criteria [34]. Thus, the dependencies

were examined parametrically.

The actual statistical analyses were conducted using the Pearson product-moment correlation
coefficient and linear regression analysis with the Enter method. Before carrying out regression
analyses, the validity of the conditions were checked. The normality of the residuals’ distributions
and the linearity condition were checked graphically, while multicollinearity between the independent
variables was tested using VIF coefficients. The assessment of effect size of Pearson correlation
coefficients is based on Cohen’s study, whereby the limits of small, medium and large effects are .1,
.3 and .5 respectively [35]. Overall, the missing values were very minimal (no more than two per
item). Preliminary analyses were done using the original data, but the missing values were replaced

by a value of 3 (= neither agree nor disagree) when forming the sum variables.

Measures

Negative attitudes are examined using Nomura's Negative Attitudes towards Robots Scale (NARS)
[12], which consists of three sub-scales and a total of 14 questions. The sub-scales are associated with
the human—robot interaction in specific situations, the social influences of robots, and the human—
robot interaction and emotions related to it. Alongside the NARS, Nomura later developed the Robot
Anxiety Scale [14] and the Rapport-expectation with a Robot Scale [36] and, together with the Syrdal
et al. [22], they have analysed positive attitudes towards robots, although these scales are not used in

this study.

Positive attitudes were examined from the perspective of the perceived usefulness of care robots for
different tasks in home health care and the promotion of the independent living of older people. Based
on previous studies [15, 17, 19, 37] , twelve questions were prepared related to the use of robots in
the promotion of safety, medication, advanced telecommunication, practical health care, household
work, guiding, reminding older people, lifting and moving older people, as well as easing the anxiety

and loneliness of older people.

As per Armitage and Conner’s meta-analyses, the behavioural intentions were examined using a
number of different measures that focus not only on the actual intention, but also on desires and self-

predictions [38]. Alaiad and Zhou have constructed a measure of the usage intention of health care



robots, but there are no valid measures relating to the introduction of care robots in the context of
home care [15]. In this study, the measure for behavioural intention contained five questions related
to a person’s specific readiness, enthusiasm or motivation to introduce and use care robots. One
question concerned the introduction of technological applications in general (‘Generally, I’'m ready
to and even enthusiastic about implementing new technological applications if they can enhance the
quality of work of home care’). Other questions related to the introduction of care robots for the
promotion of coping at home (‘I would be ready for experimenting and introducing new robotic
technology in home care if it could ease older people’s independent coping at home”), safety (‘1 would
be ready for the introduction of care robots that ensure the safety of older people who live at home”),
safety of medication (‘I would be enthusiastic about introducing robotic technology that enhances
the safety of medication in home care’) and everyday tasks in home care (‘| would be very motivated
to introducing robotic technology that eases everyday tasks in home care and to the instruction of

customers it requires’).

In this study, age is examined as a control variable, since previous studies [9, 10, 39, 40] have shown

that it is a relevant factor in attitudes towards robots.

Ethical issues

The research approvals were acquired according to the policies of each organization and an
information letter included a summary of the research plan. The participants were informed about the
voluntary nature of their contribution. The information letter explained the confidentiality of the
responses and that they would remain anonymous. Information on how to contact researchers was
attached to the information letter so that the participants could communicate with them if they had
any questions or comments regarding the study. Anonymity was guaranteed as the replies were
returned without any personnel data. Data were then handled with absolute confidentiality and the
results are published in a way that prevents the identification of individual participants. The results

of the study have been presented in an objective, open and honest manner. [41, 42].



3 Results
Validation of attitudes towards robots scales

Before the preparation of the questionnaire, eight focus group interviews were held in Finnish
municipal home care facilities. The aim of these employee interviews (n=40) was to form a
conceptualization of home care work and its challenges. The developed questionnaire was pre-tested
among nursing students (n=15) by using the form that included questions regarding structure and
design of the questionnaire, ease of answering, comprehensibility of the statements, and clarity of the
response alternatives provided. Only some minor changes related to the layout and wording were

made after the pre-testing.

Sum variables related to the NARS were formed using exploratory factor analysis. The three factor
model explains about 58% of the total variation of the variables (see Table 3). The sum variable of
the NARS 1 (sub-scale 1 of the NARS) was formed of the four questions that loaded most highly on
factor 3, the NARS 2 (sub-scale 2) was constructed based on factor 2 (4 issues) and the NARS 3 (sub-
scale 3) based on factor 1 (4 issues). In previous studies, the questions in the NARS are loaded in
slightly contradictory ways, and in this study, the factor analysis was partly in line with Nomura's
original scale and partly with Syrdal’s et al. study [20]. This study, the question of ‘I would feel
paranoid talking with a robot’ loaded in contrast to Nomura’s et al. study into sub-scale 2, which was
associated with the social influences of robots. However, since the content of the statement does not
relate to the social influences of robots, it was excluded from the final measure in the present study.
Consistent with Syrdal et al. [20] and in contrast to Nomura et al. [12], the issue of ‘I would feel
uneasy if robots really had emotions’ loaded in sub-scale 3 and the issue of ‘The word ‘robot” means

nothing to me’ loaded onto no factor.



Table 3: Factor analysis: Negative attitudes towards robots.

Previous studies This study
Item Sub-scale _(ori- Factor Factor 1 Factor 2 Factor 3
ginal NARS by (sub-scale) (S3) (S2) (S1)
Nomura et al.) (Syrdal)
1 I would feel uneasy if robots really had S2 F2 (S3) 541
emotions.
2 Something bad might happen if robots S2 F1(82)/ .389
developed into living beings. F3(SD)
P g g
3 I would feel relaxed talking with robots" 83 F2(83) -439
4 1 would feel uneasy if [ was given a job S1 F3 (S1) .583
where I had to use robots.
5 If robots had emotions I would be able to S3 F2 (S3) -.823
make friends with them."
6 1 feel comforted being with robots that S3 F2 (S3) -.887
have emotions.V
7 The word ‘robot’ means nothing to S1
me.?
8 I would feel nervous operating a robot in S1 770
front of other people.
9 1 would hate the idea that robots or
artificial intelligences were making S1 F1(82) 540
judgements about things.
10 I would feel very nervous just standing S1 F3 (S1) .647
in front of a robot.
11 I feel that if I depend on robots too S2 F1(S2) 495
much, something bad might happen.
12 T would feel paranoid talking with a S1 F2 (S3) .586
robot.?
13 T am concerned that robots would be a S2 F1(S2) 722
bad influence on children.
14 1 feel that in the future society will be S2 .700
dominated by robots.

Principal Axis Factoring method, Varimax rotation with Kaiser Normalization, rotation converged in 5 iterations.
Loading below 0.35 not shown. Factor analysis explains 58.2% of variance.

1 inverse item

2 excluded from the final measure

Issues of positive attitudes were loaded towards three factors (cf. Table 4). The first factor, robots as
promoters of safety refers to the belief that it is possible to promote the safety of older people using
care robots, and it consists of four statements relating in particular to medication, health monitoring,
and communication with relatives and healthcare personnel. Issues relating to the second factor
(robots as helpers in practical home care) focused on the use of robots in housework, assisting in the
moving and washing of older people etc. Onto the third factor (robots as guides and prompters) three
questions were loaded to the guidance of older people in physical exercises, using the phone or bank

matters, as well as providing reminders. One of the statements (‘A care robot can ease the anxiety



and loneliness of an older person’) was not loaded towards any of the factors, and it was excluded

from the sum variables.

Table 4: Positive attitudes towards care robots.

Items
Factor  Factor  Factor
N
A care robot can... 1 2 3
help an older person with washing, dressing up and using the toilet 200 .639
help an older person move (e.g. moving from bed to chair) 200 713
remind an older person to take their medicine, of week days, of meetings 200 538
guide an older person with the use of phone or bank-related issues 199 516
assist an older person in light household work (e.g. cooking, making 199 675
their bed, doing the dishes, using the dishwasher) ’
assist an older person in heavy household work (cleaning the windows, 200 685
lifting) '
ease the anxiety and loneliness of an older person 198
help an older person communicate with relatives and friends 199 597
guide an older person in physical exercise 200 .684
help observing an older person's state of health (i.e. remote communi- 200 759
cation with doctor or nurse, real-time conveying of health information) ’
help with medication (e.g. giving medicine, recognising medicine, 200 666
observing medicine use) ’
contribute to the safety of an older person living at home (e.g. by infor-
ming relatives and/or health care workers of sudden change in the state 200 760

of health)
Principal Axis Factoring method, Varimax rotation with Kaiser Normalization, rotation converged in 7 iterations.
Loading below 0.5 not shown. Factor analysis explains 58.0% of variance. F1 = Robots as promoters of safety, F2 =
Robots as helpers in practical home care, F3 = Robots as guides and prompters.

The reliabilities of positive attitudes and behavioural intention were quite high (0>.8), and in turn,
the reliabilities of sum variables related to the NARS were not quite as good, though only one alpha

coefficient was well below .8. (Cf. Table 5.)

Table 5: Sum variables and their reliabilities.

Variable N mean SD Items Alpha
Behavioural intention 199 3.56 0.91 5 875
NARS 1 200 2.79 0.93 4 799
NARS 2 200 3.06 0.90 4 730
NARS 3 200 3.92 0.91 4 795
Robots as promoters of safety 199 3.38 1.09 4 .865
Robots as helpers in practical home care 199 2.58 1.05 4 .824
Robots as guides and prompters 199 3.78 0.97 3 817




Correlations between sum variables

Table 6 shows that a person’s intention to introduce care robots depends strongly on that person’s
positive attitudes towards care robots. All of the correlation coefficients were more than .5, that is to
say the effect size is large, with the exception of the correlation between behavioural intention and
attitudes related to robots as helpers in practical home care. Also, the effect size of the correlation
between the NARS 1 and behavioural intention is large. The other two sub-scales of the NARS
correlated with the behavioural intention at the medium level (.3 <r <.5) (cf. Table 6). Furthermore,

it should be noted that different attitudes correlate strongly with each other.

Table 6: Correlation between variables (Pearson).

Robots as  Robots as

Behavioural Robots as helpersin  guides
Variable . - NARSI NARS2 NARS3 promoters .

intention of safety practical and

home care  prompters

Behavioural intention 1
NARS 1 -.508*** 1
NARS 2 - 441 xE* S549%%* 1
NARS 3 -.386%** T AT 1
R. as promoters of safety .648*** - 453 %%* -,335 *** -.319%%* 1
R. as helpers in practical ... A84*** -,324%%* -,290%** -,370%** S31¥** 1
R. as guides and prompters L619%H* -, 355%x* -,349%** -, 24 5% %% BT 1HHE 61 7xE 1
Age -.064 -,013 -,038 -,159* -.093 -.061 -.080

*p<.05,** p< .01, **p<.001

Regression models explaining psychological readiness to introduce care robots in home care

A linear regression analysis was employed to examine the factors that explain behavioural intention.
The first model in Table 7 relates to the dependence between negative attitudes and behavioural
intentions and the second model to the dependence between positive attitudes and behavioural
intentions. The third model combines negative and positive attitudes. Model A includes all
independent variables that are examined, and model B is a final model from which the non-significant

variables (p>.05) have been removed one by one.

The results are consistent with hypotheses 1 and 2. According to model 1, there are significant (p<.01)
dependencies between negative attitudes towards robots and behavioural intentions, and according to
model 2, dependencies between some positive attitudes and behavioural intentions are also
significant. The most relevant variable related to attitudes towards robots seems to be a belief that in

using care robots, it is possible to promote the safety of older people. In addition, a belief that robots



can be used in guiding physical activities and reminding older people would seem to be positively
associated with psychological readiness to introduce care robots. All of these significant dependencies

remain also in the 3 models.

Table 7: Regression analyses. Dependent variable: behavioural intention (stand. beta)

NARS models Specific positive Combination models
(H1) attitudes models (H2) (H1, H2 and H3)

Independent variable Model Model Model Model Model Model

1A 1B 2A 2B 3A 3B
NARS 1 -332%*% 3R *** - - -.165% -.188%*
NARS 2 - 192%* -231%* - - -.105 - 127%
NARS 3 -.150%* - - - -.083 -
Robots as promoters of safety - - A05%H* 424 306%** 328w
Robots as helper in practical home care - - .090 - .040 -
Robots as guides and prompters - - 291 334 27 1xE* 288 H*
Age -.099 - .003 - -.031 -
F 22 4%%% Q] 4xFx 45 6%k* Q] S¥FER 33 IREx 57 THRE
R?/ Adjusted R? 317/.303  .296/.289  .486/.475 .482/.476 .550/.533 .542/.533

*p<.05, ** p<.01, * p<.001

4 Discussion
Main findings and general discussion

The study shows that the Negative Attitudes towards Robot Scale [8] helps explain psychological
resistance related to the introduction of care robots, i.e. the negative attitudes towards robots affects
how willing home care workers are to introduce care robots into their work. However, according to
the study, the NARS may be susceptible to cultural differences, such as was shown by Syrdal et al.
[20]. In the Finnish sample, the items of the NARS have not loaded onto factors in accordance with
Nomura’s original scale and nor are they consistent with Syrdal et al. [20]. In addition, the reliabilities

of the sum variables of the NARS was only at the moderate level (the alphas were between .73 - .80).

The results show that attitudes are an important factor in the adoption of robots. However, the

examination of attitudes is necessary to combine two different approaches. Previous studies have



shown that negative attitudes towards robots affect behaviour in human-robot interaction [13, 14],
and this study shows that they also have a significant effect on behavioural intentions related to the
introduction of care robot. As in previous studies [15, 16, 17, 18, 19] it was also important to study
the perceived usefulness of care robot for different tasks in home health care and in promoting of

independent living of older people.

According to the regression analyses, specific positive attitudes related to perceived usefulness of
care robots for different practical task can explain behavioural intentions more strongly than the
negative attitudes that do not relate to the context of home care or the supporting of older people.
However, comparison of the effect sizes of correlation coefficients did not highlight any clear
differences between the effects of negative and positive attitudes (cf. Table 8). Thus, hypothesis 3,
which is based Fisbein and Ajzen’s argument that specific attitudes explain and predict behaviour in
specific situations much better than general attitudes [25], did not receive unambiguous support,

although the results are in line with the hypothesis.

Table 8: Comparison of two types of attitudes. Effect sizes of Person’s correlation coefficient between
the variable and behavioural intention.

Explair)ed of_ Effect size

Type of attitudes  thevariancein  vjariaple Perspective of
behavioural correlation
intention

NARS 1 (human-robot Psychological reactions large effect

interaction)

NARS 2 (social Societal attitudes medium
influence of robots) effect
NARS 3 (emotions in Psychological reactions medium
human robot-interaction) effect

Robots as promoters of Practical care and the promotion
large effect

safety of independent living
Robots as helper in Practical care and the promotion ~medium
practical home care of independent living effect
Robots as guides and Practical care and the promotion

. .. large effect
prompters of independent living

1 Model A in regression analysis (all independent variables)
2 Model B in regression analysis (only significant independent variables)

According to the principle of compatibility, substantial correlations between attitudinal and
behavioural measures will only be found if these constructs are assessed at the same level of generality

[28]. The NARS 1 is associated with robots in general, and specifically to a human-robot interaction,



while the measure of behavioural intentions is targeted at the introduction of care robots and related
to the context of home care, and so, they are not at the same level, and the high correlation between
them was not fully expected. One explanation for the result may relate to the fact that robots are still
quite unknown to many respondents. Although issues contained in the measure of behavioural
intentions are, in principle, on a concrete level, they may be understood more abstractly among home
care personnel and thus also affect general fears related to the human-robot interaction on behavioural

intentions.

Nomura's scale is a combination of different elements, including questions concerning the human—
robot interaction and emotions related to it, as well as questions about the social influence of robots.
According to the findings, the importance of attitudes towards the interaction with robots (first sub-
scale) is the largest. According to the regression models, the effect of attitudes towards the social
influence of robots is significant. The study shows that the examination of attitudes toward robots is
not justified in focusing only on one aspect, but a better explanation is achieved by combining the
perspectives of societal attitudes, attitudes related to psychological reactions, and the practical care

and the promotion of the independent living of older people.

According to the World Health Organization, there will be global health workforce shortage reaching
12.9 million in coming decades, and this means we need to find new solutions for home care [43].
Care robots can form a part of this solution. According to a literature review by Agnihotri and Gaur,
the majority of earlier studies support the hypothesis of the effectiveness of socially assistive robots,
and using robots to assist in daily activities in geriatric health care [2]. However, a lot of development
and research is required to enable the robots to meet the challenges related to an aging of the

population and the increased need for care (for example drug administration, loneliness, nutrition).

Methodological strengths and limitations

The research data were collected in five municipalities in different parts of Finland. The sample was
formed to be regionally comprehensive, and the representativeness of the survey turned out to be
quite good. However, in some respects the material is not fully representative. For example, the
Helsinki-Uusimaa region is home to about 30% of the Finnish population (cf. Table 2), but in the data
the share of this area is only 18%. In addition, the share of practical nurses in the research data is

lower than average in Finnish home care. In contrast, respondents of western Finland and nurses are



over-represented in the data. The share of women was close to the corresponding national proportion

for care personnel, and the average age of the respondents was close to the national average.

The response percentage in the data as a whole is about 18%. In two municipalities (n=114; response
rate 58%) data were collected in paper form during the staff development days and all participants
present answered the questionnaire, although some employees did not participate in the development
days due to vacations, sick leave, and the necessary tasks of home care. In other municipalities (n=86;
response rate 9%) an electronic questionnaire was used. These two groups did not differ significantly

from each other in respect to behavioural intention (t = .805, p = .422).

Conclusions

In terms of the introduction of care robots into home care, personnel attitudes and perceptions towards
robots play a key role. This underlines the importance of comprehensive training, which includes not
only teaching technological skills, but promoting positive attitudes and a positive working
atmosphere. As part of this process, it is necessary to discuss the various fears related to robots. Also,

more research is needed on the different types of robot applications in home care.

There are some ethical themes that should also be considered, for example the older person’s right to
decide whether to accept or refuse care robot help. Adopting care robot technology presents some
challenges. Firstly, implementing care robots in home care impacts upon the self-determination
belonging to every older person. Nobody should be forced to use robots, but services should be
developed to reflect the wishes of older people. Secondly, the different fears and worries associated
with the use of care robots should be taken into consideration. Providing older persons and home care
personnel with information about different robots may help reduce these fears, and aid in the
acceptance and adoption of this form of technology. However, the responsibility for this should be

shared between manufacturers, service providers and users.

When looking at the future implementation of care robots, analysis has to extend beyond general
attitudes. It is essential to use specific and context-related measures that relate to concrete care issues
and the everyday life of clients. Previous research has also shown that it is necessary to pay special
attention to the cultural validity of these measures, especially when attitude scales are applied to

countries other than their original setting.
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