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nurses and midwives working in health and social care concerning socially

Methods: An online survey was used to obtain rankings of (among other
topics) the extent to which SARs have benefits for health and social care. It
also asked for free text responses regarding any concerns about SARs.

Results: Most respondents were overwhelmingly positive about SARS' bene-
fits. A small minority strongly rejected this idea, and qualitative analysis of the
objections raised by them revealed three major themes: things might go wrong,
depersonalization, and patient-related concerns. However, many participants
who were highly accepting of the benefits of SARs expressed similar objec-
tions. Cultural dimensions of long-term orientation and uncertainty avoidance

For affiliations refer to page 8

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided
the original work is properly cited.

© 2023 The Authors. Japan Journal of Nursing Science published by John Wiley & Sons Australia, Ltd on behalf of Japan Academy of Nursing Science.

Jpn J Nurs Sci. 2023;20:e12523. wileyonlinelibrary.com/journal/jjns 1of11
https://doi.org/10.1111/jjns.12523


https://orcid.org/0000-0001-6291-4332
https://orcid.org/0000-0002-3184-4578
https://orcid.org/0000-0003-3227-6696
https://orcid.org/0000-0002-4206-4913
https://orcid.org/0000-0002-6648-5608
https://orcid.org/0000-0002-2192-5120
https://orcid.org/0000-0002-2079-638X
https://orcid.org/0000-0001-6952-0483
https://orcid.org/0000-0002-7119-8419
https://orcid.org/0000-0002-6619-1028
https://orcid.org/0000-0003-4222-7978
https://orcid.org/0000-0002-3229-1186
https://orcid.org/0000-0003-2874-5138
https://orcid.org/0000-0002-5523-3560
https://orcid.org/0000-0001-7986-8264
https://orcid.org/0000-0002-2189-0749
https://orcid.org/0000-0001-6103-8545
https://orcid.org/0000-0002-7970-3096
https://orcid.org/0000-0002-6064-9974
https://orcid.org/0000-0003-3870-521X
https://orcid.org/0000-0003-1460-3251
https://orcid.org/0000-0002-0909-5013
https://orcid.org/0000-0003-2212-4381
https://orcid.org/0000-0001-7324-9171
https://orcid.org/0000-0002-5397-5210
https://orcid.org/0000-0001-8381-8104
mailto:R.Papadopoulos@mdx.ac.uk
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/jjns
https://doi.org/10.1111/jjns.12523
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjjns.12523&domain=pdf&date_stamp=2023-02-02

20f 11 JAPAN JOURNAL OF

PAPADOPOULOS ET AL.

NURSING SCIENCE

avoidance.

SARs had benefits.

KEYWORDS

1 | INTRODUCTION

The use of technology-assisted interventions in health
care is increasing. The field of robotics is gradually
becoming more involved (Papadopoulos, Hill, et al.,
2020; Scoglio et al., 2019). For example, socially assistive
robots (SARs) have been deployed in residential care
facilities for older people and may potentially be more
widely used in the healthcare field (Loi et al., 2018). The
purpose of SARs is to assist the human user (whether a
patient or healthcare worker) to achieve progress in con-
valescence, rehabilitation, learning, and wellbeing,
through features such as facial recognition, speech, and
movement (Papadopoulos, Koulouglioti, et al., 2020).

The introduction of SARs in health care has been gen-
erally met with approval. Broadbent et al. (2012) con-
ducted focus groups with retirement village residents,
their relatives, and staff concerning their attitudes and
preferences toward a SAR. Their attitudes were found to
be generally favorable, with residents expressing more
positive attitudes than either their relatives or the staff.
Wing-Yue et al. (2014) also found that a group of elderly
adults who had witnessed a robot demonstration session
expressed positive attitudes toward the SAR and its
intended applications. Kolstad et al. (2020) interviewed
staff and managers from two nursing homes and a daycare
facility and reported that their attitudes toward the bene-
fits of SARs for both staff and service users were overwhelm-
ingly positive. However, technological developments are
often viewed with suspicion—a prime example being the
Luddite movement in the UK during the early 19th cen-
tury, which violently opposed the new technology which
threatened the livelihoods of weavers and other textile
workers. Indeed, Broadbent et al. (2012) reported con-
cerns from staff about possible job losses if SARs were to

feature prominently in technology acceptance research. Therefore, the rela-
tionship between the proportion of respondents from each country who felt
that SARs had no benefits and each country's ratings on long-term orienta-
tion and uncertainty avoidance were also examined. A significant positive
correlation was found for long-term orientation, but not for uncertainty

Conclusion: Most respondents were positive about the benefits of SARs, and
similar concerns about their use were expressed both by those who strongly
accepted the idea that they had benefits and those who did not. Some evidence
was found to suggest that cultural factors were related to rejecting the idea that

artificial intelligence, cultural dimensions, socially assistive robots, technology acceptance

be introduced. Research by Papadopoulos et al. (2021)
reported that care home workers were found to be open to
the use of SARs in their workplace, viewing them as
potentially useful and complementary to human carers.
However, they also expressed concerns regarding SARS'
perceived lack of human qualities and traits that are
deemed essential for the caring role, and were also con-
cerned about possible job losses. Zuschnegg et al. (2021)
found that nurses, informal carers, and trainers providing
dementia care in home, daycare, and nursing home set-
tings had quite positive views of the potential support that
SARs might provide in terms of enabling telephone calls,
providing entertainment, and reminders (concerning
appointments, exercise, etc.), but expressed reservations
concerning possible loss of human interaction and poten-
tial dangers. Similarly, Yu et al.'s (2022) systematic review
and meta-analysis of 66 studies found that the use of SARs
in providing dementia care was generally viewed as feasi-
ble and acceptable, but that high-quality studies were
needed to establish clearer evidence of benefits for cogni-
tion, neuropsychiatric symptoms, and quality of life.
Besides the issues of the acceptability of SARs in health
and social care and of their potential benefits, the use of
technical systems such as networked computers, robots,
and artificial intelligence which interact with the physical
world (in any setting, not just in health and social care)
presents ethical and legal challenges, particularly in rela-
tion to liability, privacy, and autonomy. While detailed
discussion of these issues is beyond the scope of this
paper, the valuable work carried out by the European Par-
liament's Scientific Foresight Unit (Van Woensel et al.,
2016) in exploring potential ethical concerns and unin-
tended consequences of such technology, and the guide-
lines for addressing the legal and ethical concerns by
Leenes et al. (2017) should be acknowledged.
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According to the Technology Acceptance Model, peo-
ple are more likely to use technology if they perceive it to
be easy to use, and that it will improve and enhance their
performance (Davis, 1989). However, technical problems
with SARs and limitations to their capabilities, as well as
some negative staff attitudes have been found to represent
barriers to their successful implementation (Papadopoulos,
Koulouglioti, et al., 2020). While technical problems can be
resolved and SARs' capabilities can be improved, negative
preconceptions by staff will inevitably affect their respon-
siveness to such innovations, and these represent an impor-
tant contextual feature which is likely to affect their
successful implementation (Hasson et al., 2012).

Rogers (1962) attempted to explain how the perceived
attributes of an idea or product enables its diffusion
through a given social system or population over time.
These attributes include Relative Advantage (the degree
to which it is seen as offering an advantage over what it
is replacing), Compatibility (how it compares with the
current product in terms of the user's experience, values,
and needs), Complexity (the amount of effort it takes to
learn to use and apply it), Triability (the ease with which
it can be tested and deployed, which affects the decision
as to whether or not to adopt it), and Observability
(whether concrete and observable results can be seen)
(Ali & Miraz, 2015). However, Deligiannaki and Ali
(2011) argued that an innovation's characteristics are not
the only factor affecting adoption; an innovation has to
become socially embedded within the culture for it to
become successfully adopted. This raises the question of
the role played by cultural factors in accepting health
and social care technologies by service users, family, and
staff in a diverse, multicultural society and workforce.

Geert Hofstede has been enormously influential in
the study of cultural differences (e.g., Hofstede, 1980),
and defines culture as “the collective programming of the
mind which distinguishes the members of one human
group from another”. Based on data originally collected
in 50 different countries involving 1000s of IBM
employees, Hofstede sought to understand how such pro-
gramming differs between cultures. A four-dimensional
model of cultural differences in work-related values and
behaviors was originally developed, with two more
dimensions added later (Hofstede, 2001; Hofstede et al.,
2010) to form what is currently a six-dimension model:
Power Distance (PD), Individualism versus Collectivism
(IDV), Masculinity versus Femininity (MAS), Uncertainty
Avoidance (UA), Long-Term versus Short-Term Orienta-
tion (LTO), and Indulgence versus Restraint (IVR).

There is a relatively long history of research into the
role played by cultural factors in technology acceptance
(Straub, 1994). While culture has been found to influence
attitudes and preferences toward robots, firm conclusions
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cannot be made because of the quality of the evidence
(Papadopoulos & Koulouglioti, 2018). Hofstede's work on
cultural differences has been influential. LTO and UA
have attracted particular interest among researchers con-
cerned with cross-cultural differences in technology
acceptance. LTO is the extent to which a country's people
show a propensity to take a long-term perspective that
primarily emphasizes doing things that improve the
future as opposed to a short-term perspective which pri-
marily emphasizes the present or the successes of the
past (Sriwindono & Yahya, 2014), and has been used to
explore cross-cultural differences in technology accep-
tance by several researchers (e.g., Straub et al. (1997),
Veiga et al. (2001)), and Hwang (2005). Sriwindono and
Yahya (2014) found that, compared to PD and IDV, LTO
had greatest effect on perceived usefulness—a key aspect
of technology acceptance (Davis, 1989).

The relationship between UA and technology accep-
tance is more ambiguous. Uncertainty results from situa-
tions where outcomes and conditions are unknown or
unpredictable. A culture's UA score reflects the extent to
which the culture's members are comfortable with uncer-
tainty, thus behaving in ways which tolerate or avoid
uncertainty. Hofstede (1991) hypothesized that because
technological innovations may decrease uncertainty, they
would be more likely to be embraced in countries that
score highly on UA. However, Bagchi et al. (2004) noted
that since the adoption of technological innovations is
initially associated with a heightened sense of risk, it is
reasonable to assume that these would be adopted more
quickly in countries which score low on UA. Other
researchers (e.g., Png et al., 2001; Sundqvist et al., 2005)
are more inclined to suggest that a fear of uncertainty
leads to resistance in adopting the technology, resulting
in the technology only being adopted after considering
the experiences of those who have adopted the technol-
ogy earlier.

There appears to be a dearth of literature concerning
cross-cultural aspects of the acceptability of SARs in
health and social care settings. This paper attempts to
begin addressing this need by presenting results from an
exploratory, descriptive study of nurses and other care
workers who responded to an international online survey
concerning SARs in these settings. It examines the extent
to which the respondents were accepting of the benefits
that SARs might bring to the health and social care work-
place, as well as the functions that they thought that SARs
would provide. It also explores the misgivings behind par-
ticipants' rejection of the idea that SARs have benefits for
health and social care settings, as well as the relationships
between the LTO and UA scores of participating countries
and the proportion of participants who rejected the idea
that SARs had benefits in these countries.

85U8017 SUOLLLOD BA 1810 3(edldde ayy Aq peusenob aJe ssjoie YO ‘8sn JO 3| 1oy AriqiT8uljuO A3|IA UO (SUONIPUOD-PUR-SLLIBY/LI0D" A8 1M AeIq 1 U1 [UO//:SANY) SUORIPUOD PUe SWB | 8L 885 *[£202/70/yT] U0 ArigiT8ulUO AB]IM ‘ewueoD A|quiessy UsPM Aq £262T SUll/TTTT'OT/I0p/u0o" A8 |1m Ake.q1|eul|uo//:Sdny Wo.y pepeojumod ‘Z ‘€202 ‘¥26.272T



4of 11 JAPAN JOURNAL OF

PAPADOPOULOS ET AL.

NURSING SCIENCE

2 | MATERIALS AND METHODS

21 | Design

This was an exploratory, cross-sectional, descriptive study,
which used an online survey. The main survey comprised
both closed and open-ended questions, which allowed
both quantitative and qualitative data analysis to be con-
ducted, respectively. This was done to allow greater inte-
gration and triangulation of the data, to contextualize and
give nuance to the data, and gain deeper insights into
the respondents’ views. The survey was developed with
reference to the literature (e.g., Heerink et al., 2010;
Papadopoulos & Koulouglioti, 2018), and was estimated as
needing approximately 20 min to complete. The survey
included questions concerning demographic and profes-
sional variables, as well as topics concerning SARs in
health and social care settings, including the potential
benefits of their use and the functions they might perform
(which this paper is focused upon), and any reservations
that respondents might have about their use. The survey
was piloted among the members of an international
team of co-researchers who were recruited by the lead
researcher. The team provided feedback which improved
question clarity, answer options, and the feasibility of
translation. The whole questionnaire used in the survey
can be accessed here: https://cultureandcompassion.com/
victcory/international-on-line-compassion-survey.

2.2 | Ethical Approval

The study was approved by the Research Ethics Commit-
tee at the lead researcher's university. Members of the
international team of co-researchers also followed the
ethical approval procedures operating within their
institutions.

2.3 | Data collection and sample

The international team of co-researchers translated and
back-translated the questionnaire in their own language,
and, where necessary, translated the responses to the sur-
vey's open-ended questions into English for qualitative
analysis. The web-based survey software Qualtrics was
used by the leading UK research team to collect the data.
Links to the online survey for each country were created
and distributed to all co-researchers of the international
team, along with a proposed invitation letter (which was
translated into all relevant languages). The invitation let-
ter included the Participant Information Sheet, and
explained that completion of the survey would be

regarded as confirmation that the invitation letter and
participant information contained within it had been
read and understood, and that informed consent had
been given.

Data were collected between the end of October 2019
and end of September 2020. The inclusion criteria for
participants were a nursing or midwifery qualification,
and current employment in the health or social care sec-
tor as a nurse, midwife, or other role. The inclusion crite-
rion for a country to be included in the sample was a
minimum of 40 fully completed questionnaires.

The survey link was disseminated using a snowbal-
ling strategy whereby it was cascaded electronically by
the international research team to colleagues in their per-
sonal networks, as well as via a professional mailing list
(JISCMail). This strategy ultimately recruited a conve-
nience sample of 1341 participants, with 19 countries
represented within the sample (for the purpose of the
study Turkish-speaking Cyprus and Greek-speaking
Cyprus were treated as two different entities rather than
a single country). Nine countries (47%) were from Europe
(four of which were from eastern Europe), five countries
were from the middle east and south-east Asia regions,
while the far east and Pacific regions were each repre-
sented by two countries; the remaining country in the
sample was from south Asia.

3 | RESULTS

The countries represented in the sample, the number of
participants from each country, the percentage of each
country's participants in the sample, the proportion of
participants who identify with the culture of the country,
and the LTO and UA scores for each country are summa-
rized in Table 1. The LTO and UA ratings are taken from
the Country Comparison Tool on the Hofstede Insights
web page  (https://hi.hofstede-insights.com/national-
culture), which lists the scores on each of the six cultural
dimensions in Hofstede's model for over 70 different coun-
tries. Hofstede treats Cyprus as a single country rather
than two entities, and as no cultural dimensions data were
available for Cyprus, the ratings for Greece were used
instead (as done by, e.g., De Angeli & Kyriakoullis, 2006
and Mitchell & Vassiliades, 1997).

The demographic and professional characteristics of
the sample are summarized in Table 2. Missing data are
excluded, and valid percentages reported.

The final item presented in question 16 (which con-
cerned the benefits of SARs) asked participants to rank
the statement “robots have no benefits” from 1 (most
important) to 10 (least important). Most participants
(1069 participants, or 79% of the sample) ranked this as
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Participating countries, proportion of countries' participants in the sample, proportion identifying with the country's culture,

and countries' long-term orientation (LTO) and uncertainty avoidance (UA) scores.

% of % identify with LTO score UA score
Country sample (n) country's culture (maximum = 100) (maximum = 100)
Slovakia 10% (140) 96% 77 51
Spain 8% (102) 100% 48 86
Poland 7% (100) 99% 38 93
Hungary 7% (96) 98% 58 82
Germany 7% (89) 96% 83 65
Czech Republic 6% (81) 100% 70 74
Thailand 5% (73) 97% 32 64
Greece 5% (63) 81% 45 100
Japan 5% (62) 90% 88 92
UK 4% (60) 88% 51 35
Norway 4% (57) 100% 35 50
Philippines 4% (57) 98% 27 44
Cyprus (Turkish-speaking) 4% (57) 47% 45 100
Israel 4% (55) 89% 38 81
Nepal 4% (53) 100% No score 40
Cyprus (Greek-speaking) 4% (52) 98% 45 100
Turkey 4% (52) 94% 46 85
Iran 4% (52) 88% 14 59
Australia 3% (40) 88% 21 51
TABLE 2 Sample demographic and professional 71 participants (5% of the sample) ranked this item as
characteristics. most important, indicating a complete rejection of the
Gender idea that SARs could be beneficial in their work setting.
The remaining rankings lay in between these two polar
Female 1137 (85%) . .. . . o .
opposite opinions. Figure 1 illustrates the distribution of
BELS 152 U575) rankings within the sample, and illustrates the degree of
Work setting polarization in responses to this item. Chi-squared tests
Hospital 735 (55%) were used to test for an association between participants
Education 220 (16%) giving a rank of 1 or 10 to this item and their having pre-
Community 142 (11%) viously seen or used robots in a health or social care set-
Social care 97 (7%) ting (yes or no), but no statistically significant association
was found.
Other 151 (11%) Because the idea that SARs could have benefits in
Years experience in health/social care health and social care was strongly rejected by 5% of the
1-5 years 359 (27%) sample, the question of what this rejection might be
6-10 years 188 (14%) based upon is raised. To address this, the responses made
>11 years 792 (59%) by these participants to question 25 were examined,
Ever seen or used SARs in work setting? v'v}%ich was an opep-ended fo%lon-up questior.l asking par-
Yes 135 (10%) ticipants to describe any objections they might have to
the deployment of SARs. The responses made by these
No 1206 (90%) participants were examined using content analysis

Abbreviation: SARs, socially assistive robots.

least important, indicating a very high level of agreement
that SARs had benefits in this setting. However,

(Braun & Clarke, 2006) in order to identify themes within
them, which was facilitated by use of NVivo software.
Some responses contained more than one unit of mean-
ing, so a total of 77 units of meaning were abstracted
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TABLE 3
(Question 25)
Themes Sub-themes
Things might go Robots might malfunction and endanger
wrong (33 patient safety (25 responses).
responses) Robots might make mistakes (seven
responses)
Confidentiality breaches (one response).
Depersonalization Depersonalization (general) (nine

(27 responses) responses)

Communication/rapport with robots (seven
responses)

Dehumanization/alienation of nursing/
healthcare (eight responses)

Robots lack human perception/empathy/
ethical judgment (three responses)

Patient-related
concerns (five
responses)

Patients might feel neglected or ignored by
staff if robots are used (four responses).

Patients might object (one response)

Abbreviation: SARs, socially assistive robots.

from the responses of 62 participants. Two participants
gave responses where the meaning was unclear
(e.g., “Cool, programmed MACHINES!”), which were
excluded. and seven participants gave no response to the
question.

Three higher-order themes emerged:

« Things might go wrong (33 responses)
» Depersonalization (27 responses)
« Patient-related concerns (five responses).

The higher-order themes with their respective sub-
themes (and a representative quote from each sub-theme)

FIGURE 1 Distribution of rankings for the
1064 . « » :
item “Robots have no benefits” (question 16).
40
-
9 10

Themes, sub-themes, and representative quotes around concerns regarding the use of SARs in health and social care.

Representative quotes

“It can break and risk the patient safety” (Turkish-speaking
Cyprus, participant 044)

“Incorrect reading of data, e.g. measurement of parameters or will
do it incorrectly” (Poland, participant 088)

“Misuse of privacy” (Czech Republic, participant 070)

“Everything, alienation, lack of human element, loss of personal
approach” (Czech Republic, participant 002)

“It may interfere with the patient, the patient may not be able to
explain the problem to the robot because the robot does not
know how people grow in cultures in places” (Turkey,
participant 019)

“Individuality of a person is not taken into attention” (Germany,
participant 077)

“Lack of empathy, and the ethical dilemmas that arise” (Spain,
participant 070)

“The patient will feel inferior — not even a nurse will see him,
only a robot.” (Slovakia, participant 036)

“I do not think that patients will be happy about this.” (Turkish-
speaking Cyprus, participant 039)

are presented in Table 3. Three further themes that
emerged from comparatively few responses are also pre-
sented in the table.

The responses provided by the small group of partici-
pants who ranked SARs as having no benefits which
expressed concerns about the deployment of SARs were also
to be found among the responses of the vast majority of our
participants who viewed SARs more positively. For example:

« “The patient will feel inferior — not even a nurse will see
him, only a robot.” (Slovakia, participant 036)

o “The patient will feel inferior and useless because then
the nurses would no longer be in contact with the
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patient, they would only send out the robots and the
patient would feel that he is just a ‘piece of goods’.”
(Slovakia participant 037)

« “I will be worried about what to do if they do something
wrong. It might be life threatening.” (Turkish-speaking
Cyprus, participant 020)

« “A robot is a machine, and a machine can fail. The
machine may break or make mistakes.” (Poland, partic-

ipant 001)

3.1 | SARs have “no benefits”’, LTO
and UA

The percentage of participants in each country giving a
rank of 1 to this item was correlated with each respective
country's LTO and UA rating so that the strength of the
relationship between these variables could be examined.
Because culture was defined at the level of countries
(national) in this study, participants who reported they
did not identify with the country where they lived and
worked were removed from these analyses, reducing the
sample size by 6% to 1261. Respondents from Nepal were
also removed from these analyses because there was no
Hofstede rating for LTO available for Nepal.

While the distribution of LTO ratings for the partici-
pating countries was normally distributed, the distribu-
tion of the percentage of participants giving a rank of 1 to
the item “Robots have no benefits” was heavily skewed,
so Spearman'’s Rho was used to calculate the correlation
coefficient. The r statistic for percentage of these partici-
pants in each country and each country's LTO score was
found to be .58 with 15 degrees of freedom (DF),
P = .015, indicating a statistically significant positive rela-
tionship between the two variables. Using Cohen (1988)
guidelines, this indicates a large effect size, and the 7 sta-
tistic (calculated from the r value) indicates that ~33% of
the variance in percentage of participants in a country
giving a rank of 1 to the item “[Robots] have no benefits”
can be predicted from the country’'s LTO score, and vice-
versa. A non-significant correlation of 0.41 (P = .09) was
observed for percentage of participants in each country
who ranked the item and each respective country's
UA score.

This analysis was then repeated for the proportion
of each country's participants who gave a rank of
10 (least important) to the item “Robots have no bene-
fits”, indicating full acceptance of the benefits of SARs
in health and social care. Once again, the LTO and
UA scores for the participating countries were not nor-
mally distributed, so Spearman's Rho was used once
again. Correlations of —.13 and —.23 were observed
for LTO and UA respectively, but neither correlation

NURSING SCIENCE

achieved statistical significance at the .05 level (P = .62
and .34 respectively).

4 | DISCUSSION

This study found that the large majority of the partici-
pants ranked the item “[Robots] have no benefits” as
10 (least important), indicating an overwhelming degree
of full acceptance of the benefits of SARs in health and
social care, which is consistent with previous research
(e.g., Papadopoulos et al., 2021; Yu et al., 2022 and
Zuschnegg et al., 2021). This was found across all the
countries in the sample, and is all the more striking con-
sidering that only 10% of the participants had actually
worked with or seen SARs in use.

In terms of our qualitative analysis of the objections
raised to the deployment of SARs among those who felt
that SARs had no benefits in health and social care, com-
paratively few responses concerned possible job losses.
This is an interesting contrast to the historical example
and the findings of Broadbent et al. (2012) discussed ear-
lier. Most objections related to fears for patient safety
should the SAR malfunction, closely followed by misgiv-
ings concerning depersonalized and dehumanized care,
which closely resemble the themes identified in the study
by Papadopoulos et al. (2021) and Zuschnegg et al., 2021
discussed earlier. These latter objections relate to a key
aspect of humanity and compassion. Compassion is
regarded as a core foundation of nursing and healthcare
practice in the Department of Health (2012) policy docu-
ment Compassion in Practice (2012), and so such misgiv-
ings will therefore need to be better understood in order
to be effectively addressed.

Despite the degree of bimodality in the rankings for
the benefits of SARs, our qualitative analysis therefore
suggests that the situation is more nuanced, and the find-
ing that people can hold diametrically opposed views
about the potential benefits of the deployment of SARs
while sharing similar concerns about them cannot be
explained by our data. Clearly, more rigorous exploration
of this phenomenon is needed, which must also include
patients, as they are likely to hold similar concerns.

The percentage of participants who rejected the idea
that SARs could have benefits in health in each country
was found to correlate significantly with the country LTO
ratings, but not for UA ratings. When this was repeated
in relation to the percentage of each country's partici-
pants who fully accepted the idea that SARs have bene-
fits, non-significant correlations were observed for both
LTO and UA. The lack of significant correlations with
UA might be attributable to the ambiguous relationship
between UA and technology acceptance discussed earlier
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(e.g., Bagchi et al., 2004; Png et al, 2001; Sundqvist
et al.,, 2005), while high LTO has been found to be an
important obstacle to technology acceptance in several
studies (e.g., Hwang, 2005; Sriwindono & Yahya, 2014;
Straub et al., 1997; Veiga et al., 2001). While the nega-
tive correlation between percentage of countries' respon-
dents who fully accepted the benefits of SARs and LTO
rating was as expected, this was non-significant. This
might have been because Hofstede's research on dimen-
sions of cultural difference was conducted in the com-
mercial, industrial, and financial sectors and not in
health and social care. Therefore different, currently
unknown cultural considerations might operate con-
cerning health and social care in different countries,
and this question needs further exploration. The limita-
tions of the study may also have played a role.

While our findings are of interest, it must be remem-
bered that the study is exploratory and largely descrip-
tive, so unwarranted conclusions should not be drawn,
particularly given the limitations to the study's sampling
strategy and sample size. The sampling strategy resulted
in nearly half of the participating countries being from
Europe, with the Americas being unrepresented. While
the sample of countries might have been more diverse if
some countries had been able to collect enough responses
for inclusion into the study, the predominance of
European countries is striking. The snowball method
used in recruiting the sample also introduces other
sources of potential bias. For example, the international
research team members might have varied in the extent
to which they distributed the survey link, or may have
preferentially sent the link to contacts who were inter-
ested in the topic, and people who received the link who
were interested in and generally in favor of SARs may
have been more likely to have completed the survey than
those who were not. Regarding sample size, while seem-
ingly large, it is actually a very small proportion of the
total population that it was recruited from, and further-
more, no effort was made to standardize to number of
responses from each participating country in relation to
population size or number of nurses per head of popula-
tion, meaning that responses from some countries may
have had a disproportionate impact on the results of the
whole sample. Taken together, these shortcomings mean
that conclusions regarding the influence of culture on
SAR acceptance are unreliable. However, the study was
intended to produce an exploratory cross-sectional snap-
shot of the views of an international sample of health
and social care workers at a time when no similar
research had been conducted. The time and resources
involved in obtaining truly representative national sam-
ples were prohibitive, given the exploratory nature of the
research. As such, we cannot claim that our findings are

in any way conclusive, but rather are suggestive of the
influence of culture on the acceptance of SARs in health
and social care settings.

Finally, while we asked respondents to describe the cul-
ture which they identified with in terms of food, customs
and events, religious ceremonies, and leisure pursuits so as
to arrive at a nuanced definition of respondents’ cultures, the
responses were so varied that they defied any attempt at sys-
tematic categorization, and a country-based definition of cul-
ture was therefore adopted instead. This method is not
entirely satisfactory in some ways, but has been used in other
cross-cultural studies (notably Hofstede, 1980), and is an
issue that bears consideration in planning cross-cultural
research.

In a sphere in which robot technology is likely to be
increasingly deployed, and in which nurses have been
positioned as “Guardians of humanity, defending the
patient against the dehumanizing effects of technology”
(Rubeis, 2021), it is likely that antipathy toward and resis-
tance to the deployment of SARs in staff, patients, and
the general public, will represent a barrier to their suc-
cessful implementation. Such antipathy and resistance
need to be well understood in order to address them on a
reliably informed basis, and understanding cultural con-
siderations concerning SARs in patients, carers, and staff
is also highly important in such a culturally diverse field.

The findings presented in this exploratory paper,
while interesting, cannot yield definite conclusions. But
it is hoped they can be useful in informing more rigor-
ously controlled studies that may better determine how
health and social care professionals and patients alike
perceive the value of SARs, and how cultural differences
impact upon this.
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