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Abstract  

A safe medication process is a central part of clients’ comprehensive care. The multistep process of deliv-
ering a medication from the social and healthcare field to the client includes ordering/prescribing, tran-
scribing/ verifying, dispensing/ delivering, medication administering, as well as monitoring/ reporting. Re-
search in social robots is important to further understand and improve safe and successful medication 
processes. The aim of this study was to examine the use of social robot interventions in medication pro-
cesses and to identify outcomes associated with such interventions.  

The method used was a scoping review proposed by Arksey and O’Malley (2005). To identify relevant 
literature, a systematic search from 2018 to 2024 of the PubMed, EBSCOhost, CINAHL, MEDLINE data-
bases was conducted, complemented with a free search using Google Scholar and reference harvesting. 
The initial search was conducted in May 2023, and the final search was conducted in June 2024.   

Of the 2095 studies screened, seven studies were included. Use of social robots was identified in inter-
ventions such as dispensing/ delivering, medication administering, as well as monitoring/ reporting. The 
results showed that social robots can effectively support medication adherence, assist with health man-
agement, and provide valuable companionship and reminders. Technical issues such as errors in recog-
nizing medication intake, communication limitations, and user discomfort were also noted, which im-
pacted the overall effectiveness and acceptance of the robots. 

A better approach of integrating existing social and healthcare as well as pharmacy systems with robot 
software solutions is needed. This study supports the importance of co-designing and evaluating social 
robot interventions in real-life scenarios. However, due to limited prior research, further development 
and testing of social robots for specific medication process interventions is recommended. 
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Introduction 

A successful and safe medication process is a cen-
tral part of clients’ comprehensive care. It is empha-
sized that 18.3% of common safety incidents in the 
social and healthcare sector are related to medica-
tion errors [1] and that safety incidents can occur in 
any phase or in any unit involved in medication pro-
cesses [2-5]. The medication process includes the 
following five steps: a) ordering/prescribing, b) 
transcribing and verifying, c) dispensing and deliv-
ering, d) medication administering, e) monitoring 
and reporting of medications [6-8]. The order-
ing/prescribing includes processes where 
healthcare professionals decide which medication a 
client should receive. Transcribing/verifying in-
cludes ensuring that the prescription or medication 
order is correctly documented in the client's record, 
and verifying the details. Dispensing/ delivering in-
cludes preparing and providing the prescribed med-
ication to the client with correct medication, and 
ensuring it reaches the client. Medication adminis-
tering includes giving the prescribed medication to 
the client. Monitoring/ reporting includes patient 
safety and treatment effectiveness by reporting re-
sponses to medication [6-8]. With a safe medica-
tion process both diseases and symptoms in this 
way might be cured or alleviated as well as the pro-
gression of further diseases might be prevented 
[1,9]. Prior research [10] indicates that new digital 
solutions, for example, social robots with inte-
grated artificial intelligence might prevent some is-
sues and error incidents that can occur in connec-
tion with a client’s medication process. 

A social robot can be defined as a robot designed to 
interact, perform services and operate in a natural, 
efficient and a socially acceptable way with humans 
in humanlike environments [11]. A unifying factor 
for social robots is to engage in an interpersonal 
manner with humans in both verbal and nonverbal 

interactions [11,12]. Social robots have been tested 
in different types of areas, such as education [13], 
and healthcare services [14-16]. Prior, social robots 
were developed for medication processes, such as 
administering as well as monitoring and reporting. 
For instance, social robots were developed to re-
mind older persons of their medication schedules 
[17] and to monitor the medication and diet adher-
ence of older persons [18]. Evaluations from these 
studies have been mainly positive related to user 
experiences, even if some of the older persons re-
ported barriers related to their adoption of new 
technologies and that the learning effect could fade 
[18]. In a prior study [19], a social robot was also 
tested to manage and support the everyday medi-
cation of an older person. The study particularly ad-
dressed the development process of the robot pro-
totype and no real test scenarios with clients were 
performed.  

As a shortage of pharmacists and care professionals 
worldwide has occurred [20], an increased feeling 
of stress and high-volume workload have been re-
ported among social and healthcare workers [21]. 
The lack of time or insufficient knowledge (e.g. lan-
guage skills of clients) can constitute obstacles in 
medication processes [22-24]. The lack of time 
might also lead to an inappropriate storage of med-
ications [25]. While these technologies can help al-
leviate some of the administrative and routine bur-
dens, it is important to note that they are not 
intended to replace nurses or healthcare profes-
sionals. A comprehensive review would help iden-
tify current trends, gaps in knowledge, and best 
practices, providing a clearer understanding of how 
these technologies can be most effectively imple-
mented. The aim of this study was to examine the 
use of social robot interventions in medication pro-
cesses, and to identify outcomes associated with 
such interventions. 
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Material and methods 

As research regarding social robot interventions in 
the social and healthcare sector is rapidly increasing 
[26], a scoping review was determined to be the 
most relevant study method for this study [27,28]. 
To ensure quality, this study follows professional 
research ethics guidelines [29], as well as the check-
list, Enhancing the Quality and Transparency of 
Health Research [30,31]. The study has also been 
reported in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Anal-
yses Extension for Scoping reviews (PRISMA-ScR) 
guidelines for scoping reviews. Ethical approval is 
not required for a scoping review [cf. 32]. 

Identifying relevant studies 

A systematic search was conducted in the elec-
tronic databases PubMed, EBSCOhost, CINAHL and 
MEDLINE due to their applicability to the study 
area. Additional studies were selected through 
manual searches, including free searches on Google 
Scholar, as well as snowball searches. In the snow-
ball search process, the authors began with a few 
key articles and used their reference lists to identify 
more relevant studies. The authors examined refer-
ence lists and book chapters to find additional 
sources. Grey literature was included in the search 
process to ensure comprehensiveness, with re-
ports, theses, conference proceedings, and govern-
ment or organizational publications being consid-
ered. Due to the rapid development of using robots 
in the field, the included studies had to have been 
published between 2018-2024. Two literature 
searches were conducted as part of this scoping re-
view. The main search was conducted in May 2023 
on studies published between 2018-2023. To cap-
ture any new studies published after the main 
search, a second search was conducted in June 
2024 on studies published between 2023-2024. 
Search terms were discussed in consultation with 

an experienced librarian (MIT Libraries). The search 
terms followed the Population Concept Context 
(PCC) principles [33]. The search terms and varia-
tions for each database can be found in appendix 1.  

A study was considered eligible if it assessed the use 
of a social robot in medication processes with par-
ticipation feedback. Studies including other robots 
than social robots with the above-mentioned social 
robot definition [11] were excluded (e.g., prosthetic 
robots, robotic medicine dispenser). Also excluded 
were studies focusing on software programs, mo-
bile robots or telepresence robots, unless they 
were used as a part of a social robot such as iRobi 
[34]. The studies had to have full-text available and 
written in English or in the Nordic languages such as 
Swedish, Finnish, Danish, and Norwegian.  

Study selection 

The identification and screening process for the 
main and second literature search is presented with 
the PRISMA-ScR flowchart in Figure 1. The search 
results of studies for screening used a two-stage ap-
proach. One author (MA) screened the selected 
studies by title. After the first stage, three authors 
(MA, SR, LE) screened the selected studies, first by 
abstract and then by full text. The full text studies 
identified as eligible for inclusion in this study were 
reviewed by all four authors (MA, SR, LE, SH) to en-
sure credibility. Discrepancies between reviewers 
were reconciled through discussion when neces-
sary. 

A total of 2095 studies were retrieved across both 
searches. After removing duplicates, 1373 studies 
remained for screening. Of these, 1291 were ex-
cluded for lack of relevance, and 92 studies pro-
ceeded to screening by title and abstract. Following 
this, 72 studies were excluded, and 20 full-text 
studies were reviewed. A total of 7 full-text studies 
across both searches met the eligibility criteria for 
inclusion in this review. 
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Figure 1. The screening and identification process of the main and the second literature search. 

Extracting data 

The following data were extracted from each se-
lected study: interventions in medication pro-
cesses, author(s), year of publication, country of 
origin, study population, sample size, methods 
adopted, study context, used robot, intervention 
type, duration of intervention (see Table 1).  

The studies were also grouped in accordance with 
the five stages included in the medication process 
[cf. 6-8]. When determining the robot intervention 
related to the medication process, the five stages 

were created by the authors and are not outwardly 
referenced or defined by the studies from which 
they are identified.  

Results 

The social robots performed a wide variety of tasks, 
and all the seven studies included more than one 
robot intervention/function. Across the studies, 86 
participants were included, but due to some re-
ports being inconsistent, overall gender and age in-
formation are not available. Participants were 
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clients, relatives, students, or professionals in the 
social and healthcare sector. The following stages in 
medication processes [cf. 6-8], were distinguished 

in the social robot interventions; a) Dispensing and 
delivering, b) Medication administering, c) Moni-
toring and reporting.

Table 1. Social robot interventions. 

Interventions 
in medication 
processes 

Author(s) / year 
of publication / 
Country of origin 

Population/ methods 
adopted/ study context 

Used robot / intervention type/ duration of the inter-
vention 

Dispensing 
and delivering 

[37] 2024,  
Finland 

Eight community pharma-
cists 
Focus group interviews 
In a laboratory setting 

Furhat 
The robot acted as pharmacist, offered medication coun-
selling and answered questions regarding emergency 
contraceptive pills 
One test scenario 

 [38] 2018,  
USA 

31 students from a univer-
sity 
Questionnaire, video 
In a laboratory setting 

Nao and a virtual robot, which was a simulation of the 
Nao robot 
The robot provided cognitive and social support to par-
ticipants sorting two medications on their own. 
One test scenario 

 [40] 2020,  
Portugal 

Two test persons aged be-
tween 50 and 60 years  
User recognition  
In a laboratory setting 

Nao  
The robot identified the correct medication package, de-
tected the right person to take the medication and en-
sured the medication was taken at the right time.  
Two test scenarios and one experiment 

Medication 
administering 

[34] 2018,  
Australia 

52 clients with chronic ob-
structive pulmonary dis-
ease  
Questionnaire and inter-
views  
In participants’ own home  

iRobi  
The robot measured pulse oximetry, heart rate, forced 
expiration volume, symptoms, functional state, and men-
tal state; reminded to take inhalers and medications; rec-
orded clients’ adherence and supported education.  
4 months 

 [35] 2020,  
Australia 

4 hospital clinic clients 
aged 13-16 years  
Interviews, questionnaire  
At a hospital clinic 

Nao  
The robot delivered a talk-based counselling approach 
related to diabetes management and promoted behavior 
change ideas needed for insulin use  
8 weeks 

 [36] 2022,  
New Zealand 

Six older persons  
Interviews 
In participants own home 

Bomy 
The robot used six games; Cooking, Dressing Up, Hide 
and Seek, Block Matching, Find It Quickly and Memory. 
Nine types of reminders were also available e.g.,   re-
minded to take medications and gave details on any 
other relevant medication information. 
Up to one week 

Monitoring 
and reporting 

[39] 2022, Greece 12 older persons with 
mild cognitive impair-
ments  
User recognition  
In participants’ own home 

RAMCIP  
The robot navigated for the right person, reminded 
about medication, grasped medication packages, com-
municated about medication adherence, monitored 
medication activities, and released medication packages 
to its original storage.  
Seven days or more 
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Table 2 Category of the studies and characteristics of the social robots. 

Type of robot Characteristics Dispensing and 
delivering  

Medication ad-
ministering 

Monitoring and 
reporting 

iRobi 45 cm tall with capabilities of moving on 
wheels, speaking and manifesting emo-
tions. The robot can interact with its sur-
roundings. 

  
1 

  

RAMCIP No information of size available. Capabili-
ties of communicating. The robot can pro-
vide assistance. 

   1 

Bomy 63 cm tall with capabilities of communi-
cating and providing exercise cognitive 
training.  

  
1 

 

NAO 58 cm tall with capabilities of walking, 
speaking, manifesting emotions and ges-
ticulating. The robot can interact with its 
surroundings. 

 
2 

 
1 

 

Furhat 41 cm tall face with capabilities of cus-
tomized facial animations and voices. The 
robot can interact with its surroundings. 

 
1 

  

 

Dispensing and delivering 

Three studies [37-39] examined a social robot for 
dispensing or delivering medications. Due to prior 
research [7-9], dispensing and delivering includes 
preparing and providing the prescribed medication 
to the client with correct medication, in the right 
dose and form, and ensuring that the prescribed 
medication reaches the client.  

One study [37] found that pharmacists believe the 
social robot Furhat can effectively complement hu-
man pharmacists, particularly for certain customer 
groups and to address personnel shortages. How-
ever, they noted the robot's lack of body language 
as a disadvantage, limiting its ability to interpret 
nonverbal cues. Reactions to the robot's appear-
ance varied; some felt nervous, while others found 
its human-like features increased trust. Pharma-
cists were concerned that using the robot for med-
ication counselling in non-traditional settings, like 
grocery stores, could reduce trustworthiness and 

impact medication safety. They emphasized the 
need for a human pharmacist to handle technical or 
communication issues, ensuring safety, and insisted 
that customers should always have the option to 
consult a human pharmacist. 

In another study [38], Nao demonstrated varying 
effectiveness in supporting human autonomy dur-
ing medication sorting. The initial evaluation aimed 
to enhance the robot's practical applicability be-
yond virtual simulations, enabling it to assist when 
pills were misplaced or participants were slow in 
sorting. In the final evaluation, the robot provided 
cognitive and social support while organizing two 
different medications for the week, which were to 
be taken at different times of the day throughout 
the week. The students' experiences varied de-
pending on whether they greeted the physical or 
virtual robot. Those who greeted the physical robot 
rated its supportive assistance and emotional sup-
port lower than those who did not greet it. In 



    
SCIENTIFIC PAPERS 

 

 

26.9.2025    FinJeHeW 2025;17(3)  318 

contrast, greeting the virtual robot resulted in 
higher ratings.  

The results from the last study [40], in which Nao 
was tasked with recognizing medication packages, 
were generally positive but showed room for im-
provement. The robot recognized 26 of 30 ben-u-
ron packages and 17 of 20 other packages, resulting 
in a detection rate that was considered moderately 
high by the middle-aged test participants. In addi-
tion, the robot recognized 123 of 150 facial images, 
which was rated as only quite high as it should de-
tect all facial images correctly. In the experiment, 
Nao recognized the right medication and the right 
person who should take the medication. In addi-
tion, Nao provided information about the medica-
tion to the correct person, which was rated as a suc-
cessful outcome. 

Medication administering 

Three studies [34-36] used a social robot in admin-
istering medication. This stage in the medication 
process includes giving the prescribed medication 
to the client. This involves ensuring the correct 
drug, dose, route, and time of administration [7-9]. 
Almost all studies using a social robot for medica-
tion administration reported positive outcomes.  

In a study where the social robot iRobi was used for 
clients with COPD, the intervention group showed 
improved adherence to medication and home reha-
bilitation [34]. Clients felt supported by the robot in 
medication management, companionship, and ed-
ucation with frequent use of the medication re-
minder function linked to increased adherence. 
However, there was no significant difference in hos-
pital days between the intervention and control 
groups. Technical issues, such as problems with the 
pulse oximeter and network connection, were re-
ported. While most clients had positive experi-
ences, some were uncomfortable with having the 

robot in their homes, leading a few to return iRobi 
early. Reasons included finding the robot unneces-
sary for their medication management or feeling 
unnerved by its presence. 

In another study [35], Nao’s coaching and informing 
young clients with Type I Diabetes in diabetes man-
agement showed promising results regarding the 
use of a social robot to deliver motivational mental 
imagery-based interventions. Nao demonstrated 
effectiveness in helping the clients reduce their in-
take of high-energy foods and drinks. The interven-
tion also explored Nao increased the clients’ moti-
vation and confidence during the period of use. The 
use of Nao did elicit discussions regarding personal 
goals, strategies, and personal incentive. Despite 
the lack of personalization, ratings of the robot’s 
qualities, such as trust, helpfulness and likability in-
creased over time. The sessions were rated as both 
supportive and interactive.  

In the last study [36], the interventions provided by 
the robot Bomy assessed its effectiveness in re-
minding older adults about daily activities and cog-
nitive games, with participants finding these re-
minders helpful. The health-related reminders 
were particularly valued for managing health 
needs. All older persons engaged in cognitive 
games and opted for medication reminders, such as 
pill-taking and daily blood pressure checks. How-
ever, they felt the robot’s reminder function would 
be even more beneficial for others, especially those 
with complex health needs, lower cognitive func-
tioning, or limited access to reminder technologies. 

Monitoring and reporting 

Only one study [39] used a social robot in monitor-
ing or reporting medications. Monitoring and re-
porting includes patient safety and treatment effec-
tiveness by reporting responses to medication, 
including side effects and complications [6-8]. 
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The social robot RAMCIP monitored and reported 
medications, achieving 80% accuracy in assisting 
older adults with medication adherence scenarios. 
Out of 84 scenarios, 68 were performed correctly. 
A scenario was considered correct only if the robot 
returned to the monitoring state and confirmed 
whether the participant had taken their medica-
tion. However, errors in the robot's functions- such 
as issues with its actions, perception, and commu-
nication- led to uncertainty about medication in-
take, stemming from its actions, perception, and 
communication skills. Additionally, the robot some-
times failed to recognize when participants had 
taken their medication, resulting in unnecessary re-
minders [39]. 

Discussion 

Overall, the outcomes from the studies indicate 
that these robots can effectively support medica-
tion adherence [34], assist with health manage-
ment [35,39], and provide valuable companionship 
and reminders [36]. The results support prior re-
search on social robots in the social and healthcare 
sector, showing that they are received positively 
[34,37,40]. However, even if a prior review [41] 
shows benefits of co-present robots (those physi-
cally present) over tele-present robots or virtual 
agents, the study results by Wilson et al. [38] re-
main unclear on whether a physical or virtual robot 
was better for dispensing medication. Future stud-
ies should explore how the presence (or absence) 
of a physical robot impacts user experience, trust, 
and the overall effectiveness of medication man-
agement. The social robot interventions were rated 
high in giving medication advice and counselling, 
and in providing medical education [34,37]. Some 
also experienced the robot as trustworthy during 
diabetes management [39]. The results indicate 
that using social robots to order and administer 
medications have good potential for further 

development and acceptance. In addition, the find-
ings may be considered of interest for developers in 
their further development of robot technology in 
medication processes. 

The results also demonstrate that factors such as 
higher ratings of trust might enable further imple-
mentation of social robots in medication processes 
[38]. Research should explore how different as-
pects of robot design, communication styles, and 
user interactions contribute to building trust over 
time. Repeated use of the robot showed increased 
medication adherence among the participants [34]. 
This is consistent with prior research [42], showing 
benefits with long-term robotic companionship. 
Consequently, even if studies with a longer-term 
perspective are lacking in the review, this indicates 
that repeated human-robot interaction in medica-
tion processes might facilitate habitual use and ad-
herence over time.  

However, technical issues, such as errors in recog-
nizing medication intake, communication limita-
tions [39], and user discomfort [34], were also 
noted, impacting the overall effectiveness and ac-
ceptance of the robots. While social robots showed 
promise in enhancing user engagement and sup-
port, challenges related to accuracy, reliability, and 
user comfort need to be addressed to fully optimize 
their use in healthcare settings. 

In studies conducted in the participants’ homes, so-
cial robots had difficulty perceiving the partici-
pants’ movements during the medication process 
[40]. In addition, issues with internet connections, 
pulse oxygen device [34], and other technical prob-
lems were found [38]. These obstacles led to sev-
eral phone calls from participants to healthcare 
professionals, resulting in significant time spent 
troubleshooting technical issues [34]. There were 
also negative expressions toward the social robots’ 
lack of personalization [39]. Some participants also 
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felt unnerved by having the robot staying in their 
home [40]. Even if some of the robots used was per-
ceived as more positive than other robots [34], 
poorly designed robot systems that contribute to 
technology-induced errors have shown to be 
strongly affected by the robots’ user interface de-
sign [43].  

Compromising the safety of medication processes 
can lead to serious side effects for clients [37,44]. 
The improvement of safety features as well as bet-
ter aesthetics to increase usability similar to medi-
cation prescription systems are needed [45]. These 
findings indicate that further research should focus 
on how to counteract errors in the robots’ user in-
terface designs for improved medication processes. 
In addition, this study’s results show that including 
relevant participants, such as pharmacist [37] in the 
development phase of robot technologies allows 
for a rapid prototype and evaluation of different de-
signs. The findings support the development of ro-
bot technologies through several build-up phases, 
starting together with both relevant end-users and 
participants to design sustainable robot interven-
tions for medication processes. 

This study’s result also found some robot proto-
types were more time-consuming than original sys-
tems in pharmacies [45]. In addition, some empha-
sized the importance of always having a human 
pharmacist available to address any technical or 
communication issues with the robot, ensuring 
medication safety [37]. For the successful imple-
mentation of robot technologies, the lack of tech-
nical development and socio-institutional adaption 
must be addressed. Additionally, a socio-technical 
transition in the social and healthcare sector is re-
quired, as management and policy measures must 
be considered [46]. The study’s findings suggest 
substantial improvements before implementing ro-
bots into pharmacies. For instance, the robot 

dispensing system needs to have details of the cli-
ent, prescriber, and medication visible to decrease 
the risk of omission of medications, as well as to in-
crease the robot’s ease of use and to integrate its 
system with those of the existing pharmacy. These 
findings provide valuable next steps for future so-
cial robot research in medication processes and 
again highlight the importance of developing robot 
technologies together with relevant end-users.  

Lessons learned and future directions 

Although the geographic scope of the studies in-
cluded in this review is limited to Finland [37], the 
USA [38], Portugal [40], Australia [35], New Zealand 
[36], and Greece [39], this concentration on these 
countries may offer valuable insights from regions 
with advanced healthcare systems and stronger re-
search infrastructures [47]. These countries have 
demonstrated significant interest and investment 
in the development and integration of social robots 
in healthcare, which may provide a more in-depth 
understanding of their practical applications in 
medication processes.  

These interventions are consistent with the WHO 
[48] Global Strategy on Digital Health 2020-2025 
stating that digital healthcare technologies should 
be designed and implemented on a broad front and 
sustainable enough to be used for a longer time. 
Continuous dialogue between sectors and society, 
along with the involvement of relevant participants, 
might enable the further implementation of robots 
in the social and healthcare sector [46]. As the de-
velopment of robots assisting humans’ proceeds, a 
human-centric approach needs to be continued. 
Further research cannot simply evaluate humans’ 
experiences of how well a robot can assist with a 
task but should also consider the effects the robot 
may have on the person being assisted [35]. The 
functions and factors associated with social robot 
interventions in medication processes begin to 
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paint a picture of an optimal structure for social ro-
bots to be used in medication processes. Therefore, 
a better approach is needed that integrates existing 
social and healthcare as well as medical/pharmacy 
systems with robot software solutions to reduce 
workload and to incorporate safety [45]. Further in-
vestigation into integrating robots at earlier stages 
of the medication process could enhance their role 
in improving medication safety, accuracy, and effi-
ciency. Thus, the usability of sustainable and useful 
social robot interventions in medication processes 
can be achieved.  

Conclusion 

Overall, the studies indicate that social robots can 
effectively support medication adherence, assist 
with health management, and provide valuable 
companionship and reminders. Technical issues, 
such as errors in recognizing medication intake, 
communication limitations, and user discomfort 
were also noted, which impacted the overall effec-
tiveness and acceptance of the robots. This study’s 
findings suggest that substantial improvements are 
needed before implementing robots into pharma-
cies. This study supports previous literature empha-
sizing the importance of co-designing and evaluat-
ing social robot interventions in real-life scenarios 
for which they have been developed. Nonetheless, 
as prior research in this area is scant, additional in-
terventions in which social robots are further devel-
oped and tested for specific medication process in-
terventions is recommended.  

Strengths and limitations 

The authors chose to exclude the focus on study 
context in the search terms. As numerous terms re-
lated to social robots are used [49], the search 
terms related to social robots may have missed rel-
evant literature, such as field of the autism spec-
trum in various domains [50]. The study primarily 
was to emphasise the human and social aspects ra-
ther than the purely technical dimensions. As a re-
sult, authors concentrated on sources and data-
bases that align more closely with healthcare, 
caregiving, and related social sciences to ensure a 
comprehensive exploration of the care-related con-
text.  

A quality rating of the seven studies in accordance, 
as outlined in Arksey and O’Malley’s scoping review 
framework [27], was not included. Future research 
should consider the varied taxonomy of social ro-
bots and their discipline origins, as some studies do 
not focus on medication processes per se, but ra-
ther on rehabilitation or therapy such as emotional 
or motor outcomes. The geographic scope of the in-
cluded studies is limited to a few countries, which 
may reduce the generalizability of the findings due 
to differences in culture, economy, and healthcare 
system. 
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Appendix 1. 

The search terms followed the Population Concept Context (PCC) principals (Salmond & Benett, 2021), 
including: 

Population: Concept: Context: 

Student* or undergraduate or 
caregiver or carer or nurs* or 
staff’or employee* or workers 
or personnel or client* or pa-
tient* or customer or young* 
or adolescent* or aged or sen-
ior or elder* or older* or rela-
tive* 

 

robot* or robotic* or social ro-
bot* or social assistive robot* 
or assistive robot* companion 
robot* or android* or human-
oid* 

 

medication* or medicine* or 
medicate* or medical* or med-
ication intervention* or medi-
cation process* or medical 
procedure* medical treat-
ment* or drug* or pharmaceu-
tic* or medicament* or medi-
cal cure* or medication 
therapy* 

 

 

Search terms used for PubMed, EBSCOhost, MEDLINE and Google Scholar were determined through the 
Medical Subject Headers (MeSH terms) and for CINAHL, the Subject Headings for CINAHL were used. All 
search terms were also included by Boolean operators such as “OR”, “AND” as well as the asterisk (*) 
symbol to allow search terms to be treated as prefixes.  
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