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Abstract

Health technological solutions including social robots offer a means to meet the growing needs of the
healthcare sector, also in pharmacies. This study explored the receptiveness of the pharmacy sector re-
garding the use of social robots in medication counselling through the views of relevant regulatory au-
thority and sector association representatives within the pharmacy sector in Finland.

Before taking part in semi-structured in-depth interviews where their perspectives were explored, the
interviewees watched a video recording of a potential pharmacy customer interacting with a social robot
in a simulated pharmacy setting. The qualitative interview data was transcribed and inductively analyzed
using reflexive thematic analysis. The interviewees were seven in total.

The main theme found was the ambivalent views among them concerning social robots counselling in
pharmacies. The interviewees seem to fight an internal battle regarding accepting a social robot providing
medication counselling in this context. Although positive to the idea, they are not yet ready to embrace
it. Relevant legislation also needs to catch up for such health technologies to become a possible tool for
pharmacies. Meanwhile, the pharmacy sector may contribute to the development of social robots for
medication counselling purposes and thus become better adapted to social robots potentially entering
pharmacies in the future.

Keywords: social robots, medication counselling, pharmacies, authority, associations, qualitative research

Published under a CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/).

15.9.2026 FinJeHeW 2026;18(3) 368



Finnish Journal of eHealth and eWelfare

Introduction

Health technological solutions including social ro-
bots have been proposed to lower costs and work-
load faced by the healthcare sector [1,2]. Diverse
solutions have been proposed with respect to med-
ication processes, such as robot assistance on med-
ication adherence and pharmacy operations [3-5].
Concerning pharmacy practice, artificial intelli-
gence (Al) has been suggested to improve customer
health, lower expenses, and enhance effectiveness
for example through dispensing robots, while not
replacing human pharmacists but rather enhancing
the workforce [6-8].
found with Al in pharmacy practice, several obsta-

Regardless of the potential

cles need resolving, such as safety concerns and
regulations restricting data exchange [8].

Social robots are among the Al-based health tech-
nological solutions proposed for pharmacies for
medication counselling purposes [5]. They are a
type of robot that is autonomous or semi-autono-
mous with movable parts and a human-like appear-
ance [9]. They are the kind of technological solution
which are developed to solve pressing social prob-
lems that are non-technical in nature [10], such as
the growing needs of the healthcare sector [1,2].
Regarding pharmacies, previous studies indicate
that pharmacists experience a social robot as a po-
tential complement to themselves in medication
counselling tasks with respect to certain customer
groups depending on factors such as customer in-
tegrity and the quality of the human-robot interac-
tion (HRI) [5]. Pharmacists find that utilizing social
robots in medication counselling may in the future
improve medication safety through the addition of
trust, equality, freedom of choice and multilingual-
ism in customer service. Also, pharmacy customers
have been shown to experience many of the same
factors as relevant, when they establish and
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calibrate trust in a social robot in a medication
counselling situation [11].

Legislation often has difficulties keeping up with
technological developments such as Al and social
robots [12,13]. In the European Union (EU), the cur-
rent Al Act which entered into force on August 1,
2024, is the first legal framework on Al ever seen
addressing its risks [14]. In addition to the need for
legislation to keep up with new health technolo-
gies, these should also be welcomed by their poten-
tial users, i.e. the healthcare sector, including phar-
macies and customers. Since the implementation of
such technologies is not possible before legislation
catches up, the aim of this study was to explore the
receptiveness of the pharmacy sector regarding the
use of social robots for medication counselling in
pharmacies. It was done by studying the views of
relevant regulatory authority and sector associa-
tion representatives within the pharmacy sector in
Finland, asking: What are pharmacy sector repre-
sentatives' views regarding the implementation of
social robots in medication counselling? The study
is of importance due to the potential societal ef-
fects of social robots, and the role of authorities
and sector associations regarding support, trust
and acceptance of such technologies. To the best of
our knowledge, studies of this kind have not been
conducted elsewhere.

Material and methods

Study design and setting

The methodology selected for the study was induc-
tive qualitative semi-structured interviews to gain
in-depth understanding of the views and attitudes
of the interviewees on the topic [15-17]. As the
study aimed to explore the receptiveness of the
pharmacy sector regarding the use of social robots
for medication counselling, which is a novel subject
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area [18], qualitative interviews of this kind were
considered as suitable for data collection [15].

This study is a part of the PharmAlnteraction pro-
ject at Abo Akademi University. The project co-de-
signs and iteratively develops a robot application
for medication counselling. The robot employed in
the study is a social robot named Furhat (Figure 1)
[19]. The robot was selected by the researchers due
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toits properties such as appearance, size and ability
to speak different languages. For the current study,
the robot application was designed to enable the
robot to act as a Swedish-speaking pharmacist who
provided medication counselling on emergency
contraceptive pills (ECPs) in accordance with legis-
lation [20]. The design process may be found el-
sewhere [21].

Figure 1. Furhat [19] and a potential customer in a simulated pharmacy setting (Photographer Lillhan-
nus, M., re-printed with permission).
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Interviewees and recruitment

Authority and pharmacy association representa-
tives were recruited through purposive sampling by
the researchers inviting them by email to partici-
pate in the study. Eligibility criteria were that the
interviewees should work within an authority/asso-
ciation of relevance to the pharmacy sector in Fin-
land and have prior knowledge on medication
counselling tasks. The first author's (SR) experience
in the pharmacy sector enabled identifying relevant
interviewees to approach. Of ten invited, two de-
clined and one did not reply. A target of eight inter-
viewees was set based on the size of the Finnish
pharmacy sector which may pose a risk for main-
taining participant confidentiality. Also, in-depth in-
terviews often have substantial information power
why this number of interviews was deemed suffi-
cient to reach saturation. Interviewees received
both verbal and written information about the
study and its purpose by the interviewer before the
interviews and they provided an audio recorded
verbal informed consent to participate.

Springing from the novelty of the subject area, in-
terviewing regulatory authority and pharmacy as-
sociation representatives was seen as necessary by
the researchers to widen the scope of knowledge
on social robots in medication counselling. This was
also a continuation of previous studies of evaluat-
ing user experiences of pharmacy customers [11]
and pharmacists [5] interacting with the robot in a
simulated pharmacy setting (Figure 1).

Data collection

After agreeing to participate, the interviewees were
shown a video of a potential pharmacy customer in-
teracting with the robot, receiving medication
counselling on ECPs (Figure 1). The video-based HRI
scenario was conducted in Swedish and subtitled in
Finnish. When receiving information about the
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study purpose before the interviews, interviewees
were encouraged to consider this specific scenario
in their responses and not social robots in general.
Then, the individual in-depth interviews were per-
formed.

The interview guide used was constructed by two
of the authors (SR, LE). Springing from the specific
scenario and the novelty of the research field, the
interview guide was based on previous project re-
search [5,11,21,22] taken together with the study
aim and the first authors experience in community
pharmacy. The guide was tested/approved for use
during and after the first interview. In agreement
with all authors (SR, MA, SH, MW, SA, LE), the test
did not result in revisions. The findings from the
first interview were thus included in the results. In
with
[15,16], the questions in the interview guide were

accordance semi-structured interviews
open-ended and flexible but the same for all inter-

viewees (Appendix A).

The interviews were conducted in April-December
2023 via Zoom, the first four interviews by the first
author (SR) and the following three by a master’s
student in the project. The interviews lasted 20-45
minutes. The interviewers had no established rela-
tionship with the interviewees. The interviewees
could speak at length about their views on the sub-
ject matter. The interviews were conducted in Finn-
ish, as this is the native language of the interviewers
and interviewees. The interviews were audio-rec-
orded and transcribed verbatim by the master’s
student. The data was pseudonymized. To avoid in-
terviewer differences, the master’s student re-
ceived prior guidance in the interview process and
practiced it by a test interview and by repeatedly
listening to and transcribing the first four inter-
views.
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Data analysis

Reflexive thematic analysis by Braun and Clarke was
chosen as the method for data analysis due to its
flexibility [23]. The analysis was conducted manu-
ally and inductively. Thus, the themes developed
originated from and were motivated by the content
of the data. When data transcription was finalized,
the analysis process continued by reading and re-
reading of the transcripts. Two of the authors (SR,
LE) analyzed the transcribed data, categorized
codes via initial to finalized themes, and grouped
codes based on similarities and recurring patterns
across the data. Preliminary sub-themes were iter-
atively refined through continuous comparison
with the transcripts and discussions among the au-
thors, resulting in one overarching theme and five
sub-themes. In the final step of the process, discus-
sions including all authors (SR, MA, SH, MW, SA, LE)
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confirmed the themes to reflect the data. In accord-
ance with the information provided before the in-
terviews, the analysis was made under the assump-
tion thatinterviewees had responded regarding the
particular use case, not social robots in general.

Results

Seven in-depth interviews were conducted, four in-
cluding authority personnel and three including
sector association representatives (Table 1).

A summary of the results is given in Figure 2, fol-
lowed by theme descriptions with significant, ex-
emplifying quotes extracted from the data. The five
sub-themes give an expression of the main theme
of ambivalent views found among authority and
pharmacy sector association representatives con-
cerning social robots counselling in pharmacies.

Table 1. Interviewee characteristics and interview durations.

Authority (n = 4)

Association (n = 3)

Gender
Female n (%) 2 (50)
Male n (%) 2 (50)
Median age (years) 39
Profession pharmacist (4)
Msc*™* 3
BSc™ 1
Median interview duration 30 min 49 s

2 (67)

1(33)

45

pharmacist (3)
2

1

34 min 29 s

*Quote codes used in the results are according to the consecutive order of the interviews per authority and associ-
ation representatives (i.e., Authority 1-4 and Association 1-3). “*Master of Science (MSc). **Bachelor of Science

(BSc).
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AMBIVALENT VIEWS ON:

* Society, including the phar-
macy sector, needs to adapt
to Al and robotics.

* Social robots can enhance ef-
ficiency, alleviate workload
and personnel shortages at
pharmacies.

* Social robots may add to the
equality and safety of the
customer service situation in
pharmacies.

* Important to include phar-
macy personnel in the devel-
opment process of solutions
like the robot application.

* A will of contemporaneity
among the representatives
and a comprehension of the

need to adapt to change.

attitudes

o

l&—— 1. The pharmacy sector

< 4— 2. Pharmacy personnel

l4—— 3. Pharmacy customers

[ 4—— 4. Product development

5. Contemporaneity

~

—»| -« The pharmacy sector is rigid in
comparison to other sectors
and hard to persuade.

—> * Pharmacists’ fear of being re-

placed by robots and extra
work caused by the robot
should be considered.

. Legal and ethical standards can
be jeopardized if the robot fails
to protect safety and integrity.

. Quality risks due to lack of con-
tinuous application updates
and identifying situations
where use of the robot may fit.

. Reluctance towards change
and ignorance to social robot-

ics, feeling forced to embrace

—>

—>

—>

\_

Figure 2. A summary that describes the main theme and five sub-themes.

The pharmacy sector: Both personnel from rele-
vant authorities and sector associations were of the
opinion that solutions such as the social robot
providing medication counselling are such that will
be seen within the pharmacy sector in the future:
“... surely this is a matter of the future as one part
of ensuring medication safety in the pharmacy”
(Authority 3); However, there were doubts among
them, especially with respect to the pharmacy field
in their opinion being fairly inflexible and legislation
being slow to adapt: “If the sector has any doubts
about this [the robot], then that's the end of it ...
because we are, in a certain way, perhaps a quite
conservative field” (Association 1). The interview-
ees seemed receptive to the social robot. However,
they indicated that there is conservativeness and
hence rigidity within their sector.

15.9.2026

novel technologies.
Pharmacy personnel: With respect to pharmacy
personnel, positive attitudes found in the inter-
views of both authority and sector association rep-
resentatives were concerning the robot potentially
offering a complement to pharmacists as an Al-
based solution that can take into account all rele-
vant data at the same time, freeing pharmacists
time for more interesting work tasks and alleviating
personnel shortages: ”... if there is an opportunity
to utilize patient data and combine it with infor-
mation about medicinal products, a decision-mak-
ing support angle ... we as humans are bad at this”
(Authority 1). Nonetheless, interviewees raised the
concern of pharmacists fearing that implementa-
tions such as the social robot will take pharmacists
jobs: “... at what point will that machine come and
take my job? Such a social discussion is simmering
below the (Authority  1).

surface, anyway”

FinJeHeW 2026;18(3) 373



Finnish Journal of eHealth and eWelfare

Concerning the robot as a potential complement to
pharmacists it was also stated that it cannot act in-
dependently and may even cause more work for
pharmacists in case of malfunction: “/ see then that
it must be the "backup"”, that the professional still
looks at it [counselling] from a wider perspective”
(Association 2).

Pharmacy customers: With respect to the safety
and equality of customers, the interviewees felt
that the robot could add to both of these aspects:
“This [the robot] can be safer than the human being
who is giving counselling” (Authority 4); “Perhaps
ethically it [the robot] gives a more equal oppor-
tunity to all” (Association 3). The robot was de-
scribed by both groups as potentially useful for cus-
tomers who prefer minimal social interaction or
find face-to-face counselling uncomfortable. How-
ever, varying digital skills between pharmacy cus-
tomers were also discussed. Responsibility issues if
the robot fails in providing the correct medication
counselling or if the customer misunderstands it
was also put forward: “Nobody wants these things
[social robots] in their pharmacy, if it's [the respon-
sibility issues] not all clear” (Association 1). The
credibility of the robot and the pharmacy among
customers was believed to suffer in such inci-
dences.

Product development: Interviewees found it im-
portant that the development of solutions like the
social robot involves pharmacy personnel: “Re-
search results are important here, to get that data
... the perspectives of pharmacists” (Authority 4); “I
think that it is one of the important things that will
facilitate acceptance as well” (Association 1). Over-
all, knowledge of the potential of Al for medication
counselling purposes was sought for and sugges-
tions for further research were given:” It would be
a fun study, a comparative setting, where there is
such a human-like thing and then there is just like a
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screen or something.” (Authority 1). Authority rep-
resentatives were concerned about issues such as
how the robot would be validated for use and how
necessary updates would be ensured: “... research
that they are safe and valid and all this, repetition
and whether it always responds to the same things
in the same way, and this kind of deep understand-
ing of where the boundaries are and how far we can
go” (Authority 4). Within the development context,
if a social robot for medication counselling was to
be taken into use, ensuring that pharmacy person-
nel are aware of where and when the robot can be
used was also put forward: “.. the pharmaceutical
personnel's familiarity with what the robot can do
and how and when is needed” (Authority 3).

Contemporaneity attitudes: Several of the inter-
viewees, from authorities as well as sector associa-
tions, expressed an understanding of the need and
will to keep up with developments of this kind “We
[pharmacists] can't close our eyes and think that no,
this [the robot] doesn't fit here” (Association 1).
Meanwhile, there were contradictory comments
found indicating feelings of being forced to adapt to
changes brought on by novel health technologies
and even prior ignorance concerning social robots
of this kind: “We in the authorities, we haven't, well
we haven't come across anything like this before”
(Authority 2) “.. as we are forced into this world of
Al” (Association 1).

Discussion

This study examined the views of relevant authority
and pharmacy sector association representatives
on the use of social robots for medication counsel-
ling in pharmacies. The study findings inform the
pharmacy sector and the public on attitudes among
pharmacy sector representatives on the issue.

With respect to the pharmacy sector, the interview-

ees stated that it is conservative and hence
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unflexible to change. Meanwhile, the interviewees
expressed that the pharmacy sector as a part of so-
ciety needs to adapt to Al/social robotics as they
believe these implementations will be a part of
pharmacies’ future. A study on automation in phar-
macies and changes induced by dispensing robots
raises that automation and robots are a part of a
phenomenon that shapes the operating environ-
ment of pharmacies and the personnel [24]. The
sector, i.e., does have the ability to change. The
sense of conservativeness and rigidity in the phar-
macy sector put forward by the interviewees of this
study may in part be due to legislation being slow
to adapt to technological changes. Nearly a decade
ago [12,13] the need for legal frameworks to adapt
to adequately respond to issues concerning auton-
omous and robotic products was emphasized. It
was argued that as people increasingly distrust Al-
based technologies, it is critical to focus on user ac-
ceptance and trust [12]. Meanwhile, the develop-
ment and growth of social robotics is dependent on
trust created by effective law and regulation. The
EU Al Act [14] may be seen as a milestone in such
efforts.

The second issue of ambivalence in the current
study was on the potential impact of social robot
counselling on pharmacy personnel. These findings
are in accordance with previous findings on phar-
macists’ views [5]. Both think that the robot may of-
fer help with respect to personnel shortages. The
interviewees of this study highlighted the potential
of the robot to free pharmacists’ time for more in-
teresting tasks and add to their job satisfaction [25—
27] while pharmacists [5] identified the potential of
the robot to add to medication safety concerning
customers rejecting counselling. The fear of phar-
macists being replaced by social robots was
brought forward by both the pharmacy sector rep-
resentatives and pharmacists in the previous find-
ings [5]. However, authority and sector association
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representatives stated this to be a fear of pharma-
cists and not themselves. They themselves believe
that the robot will not be able to act independently
which is supported by other studies on Al/social ro-
bots [7,8,28].

Issues with respect to pharmacy customers were
regarding equality, safety, integrity and responsibil-
ity. Benefits of a social robot providing medication
counselling according to the interviewees were that
it may add to safety and equality in customer ser-
vice. The findings are much in line with findings on
pharmacists’ views on social robot counselling [5],
especially with respect to the robot adding to
equality regarding customers who wish to avoid hu-
man contact. Benefits regarding customers’ free-
dom of choice, their opportunity to receive coun-
selling from a social robot or a human pharmacist,
were also addressed in the previous study on cus-
tomer experiences on the HRI [11]. Authority and
sector association representatives’ views, however,
focused more on questions concerning responsibil-
ity and jeopardized legal and ethical standards if the
robot fails to protect customer safety and integrity
as compared to pharmacists and customers. This
may be seen as natural with respect to their posi-
tions within the pharmacy sector.

In terms of product development, the interviewees
put forward pharmacists’ trust and acceptance of
the robot and involving pharmacy personnel in the
development process alongside safety, equality and
legislative requirements, which speaks of the im-
portance of the issue according to them. A recent
review on Al in the field of pharmacy practice [6]
emphasizes the further development of Al in
healthcare by e.g. clinical validation of Al interven-
tions and the development of ethical and privacy
guidelines by relevant organizations to enhance
their safety. The results thus support the current
study and the views of the interviewees on product
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development of Al-based health technologies. The
interviewees also raised concerns about quality
risks for the counselling provided by the robot due
to lack of application updates. In a recent commu-
nication [8], the issue of high costs with respect to
both implementation and maintenance of Al sys-
tems is listed as one barrier to the adoption of Al in
pharmacy as they require initial investments and
update costs alike.

The last issue of ambivalence found in this study is
on the contemporaneity of the overall attitudes of
the interviewees regarding the social robot provid-
ing medication counselling in a pharmacy setting.
These findings may be looped back to the first sub-
theme of the ambivalent views found with respect
to the pharmacy sector. There is a will found among
the sector representatives to embrace novel tech-
nologies like social robots which supports their atti-
tudes concerning the need of the pharmacy sector
to adapt to Al and social robotics. However,
thoughts and attitudes put forward in different
ways and in somewhat opposing manners highlight
the complexity and nuanced perspectives that ex-
ist. Hence, there are several implications found on
reluctance towards change brought about by Al-
based solutions and feelings of being forced to em-
brace them. The previous study on potential phar-
macy customer trust and driving factors concerning
social robots in medication counselling supports
this scale of attitudes extending from low to high
acceptance [11].

Strengths and limitations

The current study provides novel insights into the
ambivalent views of authority and sector associa-
tion representatives concerning the potential utili-
zation of a social robot for medication counselling
in pharmacies. It reports their internal battle of ac-
cepting and potentially implementing a social robot
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for the purpose of medication counselling in the
light of contemporary legislation and thereby adds
to animportant gap in literature. This study is of im-
portance as social robots can affect society in many
ways, and the authorities and sector associations
play a role in dealing with ethical issues that may
arise, such as how robots interact with people and
how they affect the labor market. The attitude of
the authorities and sector associations can affect
how quickly and in which direction such technolo-
gies develop. Positive guidelines and support can
promote innovation and growth in the field. Opin-
ions and guidelines of the authorities and sector as-
sociations can affect public trust and acceptance of
social robots.

Among the limitations of this study are the inter-
views in the sense that they may present an obsta-
cle with respect to the generalizability of the study
as the interviewees were merely shown a video re-
cording of the interaction in a fictitious pharmacy
setting. The fact that participants watched a video
instead of experiencing the interaction live may
have influenced the study results. Also, although in-
terviewees were asked to consider the specific sce-
nario presented in the video, it is possible that re-
sponses are partly based on social robots in
general. In addition, the interviewees' varying lev-
els of technology experience may be seen as a limi-
tation potentially affecting the study results. Gen-
eralizability in a cross-cultural sense may be
regarded as an issue due to the study been con-
ducted in the Finnish setting with comparatively
good digitalization and innovation skills.

Methodologically, a potential limitation of the
study is found in a master’s student performing part
of the interviews. As a risk was identified that the
limited interviewing experience of the student
could affect the interview situation and hence the
quality of the collected data, they received proper
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training to avoid potential interviewer differences
and performed the interviews when feeling com-
fortable with the situation. Another potential limi-
tation is the limited number of interviews. A larger
sample could indeed have contributed to a more di-
verse and nuanced picture of the subject re-
searched. However, the in-depth interviews being
rich in material and with several topics recurring
amongst them, the data was deemed sufficient to
answer the research question.

Conclusions

Authority and pharmacy sector association repre-
sentatives have ambivalent views and seem to fight
an internal battle regarding if/how to accept health
technological developments such as social robots
for medication counselling. The pharmacy sector is
curious and positive, however, not ready to em-
brace them. An ultimate need is for legislation to
catch up to enable the implementation of such
technologies in pharmacies. Meanwhile, the phar-
macy sector can contribute to the development of
social robots in medication counselling and thus
better adapt to them potentially entering pharma-
cies in the future.
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