
Nursing Open. 2022;00:1–10.    | 1wileyonlinelibrary.com/journal/nop2

1  |  INTRODUC TION

Medication management is one of the most important tasks of home 
care professionals providing daily care. (Puustinen et al., 2020; Zanjal 
& Talmale, 2016.) On average, older people in home care have one 
to five different scheduled medications on a daily basis. In addition, 
they use over- the- counter medications at the same time (Mira, 2019; 

Rochon, 2022). Simultaneous use of different medications has in-
creased over the past four decades and the proportion of polymed-
icated older people is increasing along with increasing the ageing 
population (Fimea, 2021; Lagerin et al., 2020). Medication errors are 
commonly representing between 30% and 50% of all practice errors 
in healthcare. (Dionisi, Di Muzio, et al., 2021) In older people's home 
care, medication errors are common (Dionisi, Di Simone, et al., 2021) 
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Abstract
Aim: To describe home care professionals' individual experiences of the implemen-
tation, use and competence needs of a robot for medication management in older 
people's home care.
Design: A qualitative focus group interview study.
Methods: Data were collected during spring and autumn 2021 by semi- structured 
focus group interviews and analysed using inductive content analysis. The partici-
pants were 62 home care professionals working in older people's home care.
Results: The successful implementation and use of the robot for medication man-
agement consisted of a timely and adequate introduction before the implementation 
of the robot, the fluent usability of the robot in daily work, and confidence in work 
competence. There is a need for the reorganization of home care professionals' use of 
digital solutions to make workflow fluent, prevent burnout and turnover among home 
care professionals. Professionals' competence should also be developed to ensure 
that it corresponds to digitalized healthcare.
Patient and Public Contributions: No patient or public contribution.
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2  |    TURJAMAA et al.

and the most commonly reported errors are the omission of medi-
cation doses (47.4%) (Härkänen et al., 2020) focusing on dispensing 
(29%) or administrating medications (23%) (Laatikainen, 2020).

Safe medication process in home care includes ordering, dis-
pensing, reconstitution, administration, monitoring the effects of 
medications and medication education (Karttunen et al., 2019). 
Traditionally, home care professionals order medications for older 
home care clients from a pharmacy and manually dispense them to 
the clients' dispenser as a week's supply of medications. During daily 
home visits, they administer medications using different routes and 
in different forms including tablets and injections, which is the most 
time- consuming and error sensitive part of medication management 
(Berland & Bentsen, 2017; Lindblad et al., 2017).

Multidisciplinary home care professionals are required to pay 
extra attention to the safety of the medication process in home 
care and prevent the over- prescription of medications, polyphar-
macy, and errors that might endanger older people's safety in home 
care (Vaismoradi et al., 2021). In Finland, the multidisciplinary team 
of home care professionals consists of doctors, registered nurses, 
public health nurses, and practical nurses working in home care. 
In Finland, registered nurses and public health nurses study at the 
University of Applied Sciences, and they have completed a level- 
six education according to the European Qualifications Framework 
(European Union, 2018) and practical nurses have completed a vo-
cational qualification and nationally regulated level- four training in 
social and health care (Gobbi & Kaunonen, 2018). In collaboration 
with doctors, registered nurses and public health nurses are respon-
sible for older people's medication management. Practical nurses 
carry out medication management in the daily care in older peo-
ple's homes. They work closely with registered nurses and public 
health nurses to ensure safe medication management (Vaismoradi 
et al., 2021).

The recent development and use of digital solutions in older peo-
ple's home care can have a positive effect on the quality of older 
people's care given the provision of support to older people's in-
dependent living in their own homes (Turjamaa et al., 2019; Zhang 
et al., 2022). Although people in developed countries are health-
ier and live longer at home (de Bruin et al., 2018) they often suffer 
from various chronic diseases (World Health Organization, 2020). 
For home care, this means a need for more workforce and a higher 
cost of healthcare services. Therefore, home care should be able to 
meet the challenge and the demand caused by the increasing num-
ber of older people and the economic pressure it entails (Dostálová 
et al., 2021; Dugstad et al., 2019). Digital solutions empower older 
people to live longer in their own homes and decrease the number of 
daily home visits by home care professionals and the hospitalization 
rate. Therefore, they have been suggested as a suitable solution for 
older people living in remote areas and with limited access to home 
care professionals (Nakrem et al., 2018; Schelisch & Walter, 2021).

Currently, digital solutions have been developed for the im-
plementation of the medication process in older people's homes 
(Kleiven et al., 2020; Turjamaa et al., 2020). Digital solutions for 
smart medication management include apps (Al- Saleh et al., 2022; 

Ping et al., 2022), as well as sensors and robots (Martini et al., 2022; 
Rantanen et al., 2017) to remind older people of taking the right 
medication at the right time. The use of the digital solutions helps 
streamline home care professionals' daily schedules (Turjamaa 
et al., 2019). In Finland, home care has been encouraged to imple-
ment robotic medication management (Ministry of Social Affairs and 
Health, 2020) as the use of robots for medication management al-
lows the implementation of older people's independent medication 
management (Turjamaa et al., 2020).

Home care professionals' involvement is key to the safe im-
plementation of robots for medication management (Kleiven 
et al., 2020; Turjamaa et al., 2020). It has been reported that home 
care professionals are sceptical of digital solutions because the im-
plementation of new solutions increases their already heavy work-
loads (Kleiven et al., 2020). Digitalization challenges healthcare 
professionals' competence broadly across healthcare sectors (Jarva 
et al., 2021; Persson et al., 2021). In this study, competence refers to 
“functional adequacy and capacity to integrate knowledge, and skills 
to attitudes and values into specific contextual situations of practice” 
(Meretoja et al., 2004). Healthcare professionals' eHealth compe-
tence has been described as their knowledge of digital solutions and 
related skills for the use of those solutions in order to provide ethical 
patient- centred care including social and communication skills and 
ethical issues of digitalization (Konttila et al., 2019). Home care pro-
fessionals are uncertain about their competence in the use of digital 
solutions (Andersson et al., 2017; Persson et al., 2021). However, the 
provision of high- quality care using technology requires knowledge 
and skills as well as the adoption of new work methods (Beedholm 
et al., 2016; Persson et al., 2021). Therefore, the implementation 
and use of digital solutions in home care routines can be challeng-
ing for home care professionals (Johansson- Pajala & Gustafsson, 
2020; Persson et al., 2021). Organizational, cultural, technological 
and ethical barriers that hinder the implementation and use of dig-
ital solutions in older peoples' care have been recognized (Dugstad 
et al., 2019). However, home care professionals play an important 
role in the implementation of digital solutions and in encouraging 
older people to use these solutions in home care (Johansson- Pajala 
& Gustafsson, 2020; Persson et al., 2021). Therefore, knowledge and 
understanding of the implementation and use of robots for medi-
cation management based on home care professionals' experiences 
should be improved. This paper uses the term implementation to 
refer to the situation in which the robot is new to home care pro-
fessionals, and they gradually become familiar with how to use the 
robot. The term used refers to the application of the robot in daily 
care when the professionals are familiar with the robot.

1.1  |  Aim of the research

The aim of this study was to describe the home care professionals' 
experiences of the implementation and use of the robot for medica-
tion management in older people's home care. In addition, it aimed 
to describe home care professionals' experiences of the needed 
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    |  3TURJAMAA et al.

competence to ensure the safe implementation and use of the robot 
for medication management.

The questions addressed in our research were as follows:

1. What are the experiences of home care professionals in im-
plementing the robot for medication management in the home 
care of older people?

2. What are the experiences of home care professionals in the use of 
the robot for medication management in the home care services 
of older people?

3. What kind of competence is needed to ensure the safe implemen-
tation and use of the robot for medication management?

2  |  METHODS

2.1  |  Design

A qualitative design was used to explore the experiences of re-
search participants to understand individuals' experiences of social 
phenomena (Sandelowski, 2000). The semi- structured focus group 
method was used for data collection (Barbour, 2010; Bourgeault 
et al., 2010) and the data were analyzed using inductive content 
analysis (Vaismoradi & Snelgrove, 2019). The Consolidated Criteria 
for Reporting Qualitative Research (COREQ) was used for reporting 
the study (Tong et al., 2007).

2.2  |  Research environment and study participants

The study was carried out in government- funded home care in a 
rural region in Eastern Finland during the spring and autumn of 
2021. In Finland, home care is organized in collaboration with 
local municipalities and other organizations, such as private 
companies and the not- for- profit sector. The services that older 
people receive are based on legislation and planned and imple-
mented in collaboration with the older people, their relatives 
and home care professionals (Act, 980/2012). The collaboration 

organization employs about 800 home care professionals and has 
1,500 older people as clients. The organization obtained robots 
for medication management. Altogether 110 older people were 
given a robot for medication management during the year 2021. 
The robot is part of the home care service and older home care 
clients pay a monthly service fee based on their incomes. The main 
purpose of the robot is to assist home care clients by dispensing 
their medications at the right time. The robot, which stands on a 
table, assists older home care clients by dispensing their medica-
tions at the right time. Pharmacies dispense medicines that are to 
be taken regularly packed in single- dose bags that are sufficient 
for 2 weeks. After that, the pharmacies deliver the bags to home 
care services, and home care professionals load them inside the 
robot. When it is medication time, the robot provides guidance 
for taking medications, both by issuing spoken instructions and 
sound signals and by displaying written instructions on the device 
screen using indicator lights. If the medication is not taken after 
multiple reminders, the dose is locked inside the device and home 
care professionals are notified. The robot enables the monitoring 
of medication management and maintains an electronic treatment 
record of each dose taken by the client. In addition, the robot for 
medication management enables home care professionals to plan 
and complete home visits with more flexible schedules.

After receiving the research permission, the researcher (blinded 
for review) contacted the head of home care and provided infor-
mation about the study and inclusion criteria for home care profes-
sionals as study participants. Inclusion criteria were as follows: (1) 
voluntary participation in the study, (2) working experience in older 
people's home care, (3) having the experience of implementation and 
use of the robot for medication management and (4) being Finnish 
or English speaker. The head of home care asked home care pro-
fessionals about their interest to participate in the study. Sixty- two 
home care professionals enrolled as voluntary participants. After 
that, home care supervisors planned interview times in collaboration 
with the researcher and organized home care professionals for the 
interviews. The participants were mostly practical nurses (n = 49) 
and their mean age was 45 years. They had over five years of work 
experience in older people's home care (Table 1).

Variable n

Occupation

Practical nurse 49

Registered nurse 8

Public health nurse 5

Mean Min Max

Age in years 45 18 58

0– 3 years 3– 5 years Over 5 years

Work experience in nursing, years 13 11 38

1 year 3 years Over 5 years

Work experience in older people's home 
care, years

22 16 24

TA B L E  1  The background 
characteristics of the participants
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4  |    TURJAMAA et al.

2.3  |  Data collection

The semi- structured focus group method was used for data collec-
tion, providing the participants an opportunity to talk and reflect 
aloud on their own and each other's thoughts. Therefore, they could 
present their shared and individual experiences of the robot for 
medication management (Barbour, 2010; Bourgeault et al., 2010). 
The interview themes were developed by the research team based 
on the previous literature (Turjamaa et al., 2020). The interview 
guide comprised the following themes: (i) experiences of the imple-
mentation of the robot for medication management; (ii) experiences 
of the use of the robot for medication management; and (iii) required 
competence for implementing and using the robot (Table 2). During 
the first interviews, the themes were tested and found appropriate 
for the purpose of the data collection. The participants were also 
asked about their background data such as age, occupation, work 
experience in nursing in years and work experience in older people's 
home care in years.

Due to the Covid- 19 pandemic, the focus group interviews were 
carried out and recorded online via the video conference application 
by the researcher (blinded for review). The interviews began with 
an introduction followed by a discussion on the included themes 
until conclusions were reached. Twelve focus group sessions, with 
three to six participants in each were held by the same researcher to 
achieve data saturation. The interviews lasted from 43 to 110 min-
utes and their total duration was 16 h and 20 min.

2.4  |  Data analysis

Data were analyzed using the inductive content analysis method (Elo 
& Kyngäs, 2008; Gibbs, 2007). The recorded data were transcribed, 
yielding 193 pages of text on A4 paper printed with 1.0 line spacing. 
All the transcriptions were read through to understand the overall 
content of the interviews. They were categorized by identifying 
meaning units in terms of single words, a combination of words, sen-
tences, or whole paragraphs, according to the research questions. 

Next, the data were grouped into sub- categories and main cat-
egories. The final phase of data analysis was conducted together 
with the entire research group when writing the results (Hsieh & 
Shannon, 2005; Vaismoradi & Snelgrove, 2019).

3  |  RESULTS

3.1  |  Home care professionals' experiences 
of the implementation of robots for medication 
management in older people's home care

Based on our analysis, the home care professionals' experiences of 
the implementation and use of the robot for medication manage-
ment can be described as follows: (i) timely adequate introduction 
before the implementation of the robot including clear written in-
structions and technical support round the clock and (ii) the fluent 
usability of the robot in daily work including flexibility of schedules 
during the work shift and medication safety. In addition, home care 
professionals' experiences of the needed competence to ensure the 
safe implementation and use of the robot for medication manage-
ment can be described as (iii) current competence towards the use of 
digital solutions, preconceived attitudes, and competence to evalu-
ate the robot's suitability for older people, and advising them on the 
use of the robot.

3.1.1  |  Timely and adequate guidance and technical 
support on the robot for medication management

Home care professionals described that despite the introduction 
of exciting changes in older people's care including the robot, they 
were able to cope with this new change thanks to the presence of 
timely and adequate support and guidance about the robot for medi-
cation management. Sufficient trainings were arranged for profes-
sionals before the adoption of the robot. For instance, they practised 
how to use the robot in the meeting room. In addition, the robot was 
available around the clock and the opportunity for individual training 
was provided. Written and illustrated information sheets increased 
the intelligibility of using the robot for medication management.

I was terrified at the beginning when I heard that we 
are implementing digital technology in the form of ro-
bots for the medication process. However, they are 
easy to use and the information sheets with step- by- 
step instructions are clear. You cannot go wrong! (FG 
3, Informant 3)

The home care professionals highlighted the possibility of con-
tacting technicians to get technical support around the clock and 
to report any issues. This was seen as very important because 
they worked on their own and could not ask a colleague for help. 
Technical support supervised, counselled, encouraged, controlled, 
and monitored robots for the medication process. This possibility 

TA B L E  2  Themes of the focus group interviews

Theme I: Experiences of the implementation and use of the robot for 
medication management

1. What are the aspects that support the implementation of the 
robot for medication management?

2. What are the aspects that support the use of the robot for 
medication management?

3. What are the developmental aspects in the implementation and 
use of the robot for mediation management?

Theme II: Competence required to ensure the safe implementation and 
use of the robot for medication management

1. What kind of competence is required for the use of the robot in 
medication management?

2. What kind of education and training did you receive before the 
use of the robot in medication management?

3. What kind of competence is required to be able to teach the 
implementation and use of the robot to older people?
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    |  5TURJAMAA et al.

was available for home care professionals when they followed 
older people's use of the robot. It was valued as a matter of med-
ication safety.

I am happy for the chance to call technical support. 
They will always answer, and they advise patiently. 
(FG 11, Informant 6)

In each team, one trained home care professional took the re-
sponsibility for training other team members. Professional and 
peer support were acknowledged by the home care professionals 
as important elements that improved the safety of robot use. On 
the other hand, they rarely met other colleagues during their work 
shifts because they were alone when visiting older people's homes. 
Therefore, learning how to use the robot independently was of great 
help.

3.1.2  |  The fluent usability of the robot

The home care professionals stated the fluent use of the robot in 
daily work within home care in terms of flexibility of schedules dur-
ing the work shift. The use of the robot for the purpose of medica-
tion safety was emphasized. They explained that the robot would 
alert them if someone tried to unlock the robot at the wrong time. 
However, the older people would not be able to open it because it 
required a username and a password. In addition, it would inform 
them if the older people had not taken their medication at the right 
time. At the same time, it also meant that the older people could not 
take their medications too late.

Many older people have memory disorders. Before 
the implementation of the robot, I was constantly 
afraid that they were taking medications at the wrong 
time. It could have had fatal consequences. (FG 5, 
Informant 1)

The participants pondered that using the robot for the medication 
process increased the flexibility of work schedules during the work 
shift. The time reserved for home visits was reduced and some home 
visits could be omitted. The robot also brought flexibility to their 
daily work schedule given that they did not have to stay in the older 
peoples' homes for a certain amount of time to take care of medica-
tions. In addition, some older people had virtual home visits. It made 
it possible to verify virtually whether they had taken their medica-
tions. It was considered that the use of the robot reduced profes-
sionals' mental burden as there was no pressure to visit a particular 
person at a certain time.

Now there is an opportunity to plan my work shift 
with more flexibility. Previously, there was a feeling 
that I had to be with all older people at the same time 
and take care of medications. (FG 7, Informant 4)

In contrast, the home care professionals pondered that the robot 
obliged older people to stay at home. Some older people needed to 

go outside to visit friends or go shopping. However, they could not 
take the robot with them. Furthermore, as professionals' home visits 
were cancelled due to the use of the robot, they had concerns about 
the older people's increased loneliness. On the other hand, some older 
people enjoyed the opportunity to take the responsibility for the med-
ication process and felt that it increased their sense of independence.

One of the older people said that luckily, home visits 
have decreased. She does not like many professionals 
visiting her home. That's why she is glad that she got 
this robot. (FG 10, Informant 1)

Robots sometimes caused some problems for the home care profes-
sionals. Due to technical issues the robots would break down, which 
changed the home visit schedules. The professionals considered 
whether there should be another robot in reserve to be taken to 
the older peoples' homes. Despite such obstacles, the professionals 
thought that the robots worked fine and had only a few bugs.

The robot's alarm sound is terrible. One older person 
said that she would throw the robot out the window if 
she didn't get help quickly. (FG 3, Informant 5)

3.2  |  Home care professionals' 
experiences of needed competence to ensure 
safe implementation and use of robot for 
medication management

The home care professionals assessed their needed competence to 
implement and use the robot for the medication process based on 
three perspectives including current competence towards the use of 
digital solutions, preconceived attitudes, and competence to evalu-
ate the robot's suitability for older people and advise them on the 
use of the robot.

All home care professionals mentioned that the use of the robot 
had developed their competence in the application of digital solu-
tions. They felt that earlier experience and knowledge regarding the 
use of digital solutions was not required. The use of the robot was 
exciting, their self- confidence increased, and the use of the robot 
proceeded as normal. The professionals received support from their 
digitally oriented peer colleagues. Nevertheless, the participants 
pondered that there should be more responsible users in the com-
munity. Also, access to experts during holidays should be guaran-
teed to safeguard the medication process.

The first time was really thrilling. I watched how 
a young colleague used the robot for the very first 
time. It was so natural. Luckily, we also have young 
colleagues in the workplace. (FG 2, Informant 3)

The home care professionals indicated that attitude plays a role in 
whether someone learns to use the robot. A positive attitude was 
associated with learning a new skill. In general, no one opposed the 
incorporation of the robot into clinical practice. On the contrary, the 
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6  |    TURJAMAA et al.

participants were excited about using the robot because it facilitated 
their work and eliminated hurry during work shifts.

Attitude matters. If you have a negative attitude 
towards new solutions, you won't learn how to use 
them. We were all excited about the robot and we 
wanted to learn how to use it. (FG 5, Informant 2)

The home care professionals highlighted the importance of knowing 
how to use the robot smoothly before being able to instruct the older 
people about its application. In addition, they explained how signifi-
cant their competence was in advising home care clients on the use of 
the robot. They had to ensure that the home care clients had the abil-
ity to learn how to use the robot. Furthermore, the home care clients 
needed to be able to take medications independently and they had 
to remember to take their medications. These were essential require-
ments for the home care clients to ensure the safe use of the robot. 
Lack of required competence led to robot's inactivity or even incorrect 
medication process.

Some older people first became skeptical about the 
robot. We practised the use of the robot together and 
after that they no longer wanted to give up the robot. 
It was lovely to see that they enjoyed learning a new 
thing. (FG 9, Informant 2)

4  |  DISCUSSION

This study provided new knowledge about home care professionals' 
implementation and use of the robot for medication management 
as well as the needed competence to ensure safe implementation 
and use of the robot for medication management in older people's 
home care. Our results indicated that during the implementation the 
robot for medication management, there was a need for timely edu-
cation and training before robot use and for on- time technical sup-
port, which is in line with the findings of previous studies (Glomsås 
et al., 2020; Kleiven et al., 2020). Based on our results, the home 
care professionals considered that the home care organization had 
planned adequate training in collaboration with technical support 
for the successful implementation and use of the robot for medi-
cation management. Furthermore, professional and peer support 
were acknowledged by the home care professionals as important 
elements that improved the safety of robot use, as also indicated 
by Johansson- Pajala & Gustafsson (2020) in their study. In contrast, 
limited involvement of home care professionals can reduce home 
care professionals' engagement, preventing opportunities for ex-
panding and developing the use of digital solutions. The successful 
implementation and use of the robot required adequate training; 
without it, home care professionals might have based their expecta-
tions towards robots on their limited experiences. Habituation and 
first- hand experiences with digital solutions increase the acceptance 
of new solutions (Höflich & El Bayed, 2015; Jarva et al., 2021; Melkas 
et al., 2020).

Based on our results, the home care professionals believed the 
robot improved the monitoring of the medication process and on- 
time interventions to prevent medication errors. The administration 
of medications by hand often takes up much of the daily schedules 
of home care professionals because medications need to be given at 
the right time (Berland & Bentsen, 2017; Lindblad et al., 2017). Our 
results showed that the robot for medication management facili-
tated scheduling home care professional's work routines. Medication 
management is a time- consuming and error- prone task that requires 
compliance with strict schedules, which causes stress and concerns 
for patient safety. Mistakes during medication management, includ-
ing medication administration, are well- known threats to home care 
(Härkänen et al., 2020; Lindblad et al., 2017). Medication errors have 
serious implications for older people' health in terms of morbidity, 
human suffering, and even death. In addition, medication errors 
indirectly impose huge costs on the healthcare system and society 
(Dostálová et al., 2021).

The home care professionals raised concerns about older peo-
ple becoming home- bound because the robot obliged them to stay 
at home. Current home care for older people has been criticized 
for organization- based care with fragmented services (Dostálová 
et al., 2021; Pauget & Dammak, 2019). Therefore, it is important that 
clients are given the opportunity to play an active role when plan-
ning home care where digital solutions are an important element. 
Older people are experts in their own lives, with positive attitudes 
towards digital solutions, and therefore they should be included al-
ready in the development stages of digital solutions.

Based on our study, the home care professionals assessed their 
needed competence to implement and use the robot for the medica-
tion management based on three perspectives including current 
competence towards the use of digital solutions, positive atti-
tudes, and competence to evaluate the robot's suitability for older 
people and advise them on the use of the robot. The implemen-
tation and use of the robot for medication management increases 
home care professionals' needed competencies, which is in line 
with a previous study (Jarva et al., 2021). In addition to this, home 
care professionals were not uncertain about the implementation 
and use of the robot, unlike reported in a previous study (Kleiven 
et al., 2020). The home care professionals justified this by the fact 
that the implementation and use of the robot for medication man-
agement did not require prior competence due to its ease of use. 
However, they emphasized that the use of the robot for medication 
management increased their eHealth competence, which has not 
been extensively acknowledged in previous research (Henneman 
et al., 2017; Konttila et al., 2019).

Based on our results, home care professionals had positive at-
titudes towards digitalization, and they described that the imple-
mentation of the robot for medication management was exciting. 
Home care professionals found the implementation and the use of 
the robot as an opportunity to learn new skills, which contributed 
to the development of competence (Bartosiewicz et al., 2021). 
Contrary to this, it has been reported that home care professionals 
may be sceptical and prejudiced against digital solutions because 
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the use of new solutions increases their workloads. In addition, 
they are uncertain about their own competence in the use of dig-
ital solutions (Andersson et al., 2017; Persson et al., 2021). It is 
understandable that a lack of eHealth competence along with in-
adequate training can lead to frustration among home care profes-
sionals (Frennert, 2019).

Our results showed that home care professionals pondered their 
competence to evaluate the robot's suitability for older people and 
advise them on the use of the robot. It is evident that home care 
professionals play an important role in encouraging older people 
to use these robots in home care (Johansson- Pajala & Gustafsson, 
2020; Persson et al., 2021). In addition, home care professionals em-
phasized that before using the robot for medication management, it 
must be ensured that the older clients' cognitive skills and physical 
capacity are sufficient. Therefore, older clients with memory disor-
ders need to have access to digital solutions early enough to be able 
to learn about them and benefit from their use as reported in the 
previous study (Holthe et al., 2018).

4.1  |  Study strengths and limitations

This study has some limitations that should be taken into consid-
eration. Our results do not represent the experiences of all home 
care professionals in Finland regarding the use of the robot for 
medication management. However, we believe that they can re-
flect the common aspects of the experiences of home care pro-
fessionals who had experiences with the implementation and the 
use of the robot for medication management and worked in older 
people home care. In line with qualitative methods, the number of 
participants was limited, but it enabled concentration on partici-
pants' multiple views of the study phenomenon. The use of focus 
group interviews as a data collection method could have impacted 
the depth of data collection and insight into the study phenom-
enon compared with individual interviews (Guest et al., 2017). At 
the beginning of the interviews, the researcher tried to establish a 
relationship with the participants based on trust and confidential-
ity. Accordingly, the participants were reminded of the voluntary 
nature of participation in the study and respect for their anonym-
ity. The home care professionals shared their thoughts with fa-
miliar colleagues during the interview rounds and discussed their 
experiences in confidence. Furthermore, variations in the shared 
experiences and opinions gave the authors enough confidence re-
garding the depth of data collection. After the twelfth interview, 
the authors carried out the preliminary analysis and agreed that 
satisfactory saturation had been achieved. In addition, the re-
search process including planning, data collection, and analysis, 
were carefully documented, and performed, to achieve the trust-
worthiness of the research. (Elo et al., 2014.) Furthermore, the re-
search report was presented using The Consolidated Criteria for 
Reporting Qualitative Research (COREQ). (Tong et al., 2007.) The 
research results were confirmed by the entire research group.

5  |  CONCLUSIONS

Our study focused on home care professionals' experiences of im-
plementation and use of the robot for medication management in 
older people's home care as well as their experiences of needed 
competence to ensure the safe implementation and use of the robot 
for medication management.

We found that the home care professionals' experiences of the 
implementation and use of the robot for medication management 
focused on timely adequate introduction before the implementation 
and the fluent usability of the robot in daily work. In addition, home 
care professionals' experiences of the needed competence included 
current competence towards the use of digital solutions, precon-
ceived attitudes, and competence to evaluate the robot's suitability 
for older people and advising them on the use of the robot.

Digital solutions will enhance the complexity of older people's 
home care in the future. In addition, the use of digital solutions 
should consider in they make the workflow fluent, prevent burnout 
and turn- over among home care professionals. Therefore, there is a 
need to deepen our understanding of the implementation and use of 
digital solutions in the face of digital challenges. Home care profes-
sionals' individual eHealth competence should be developed. They 
need education and training and appropriate support to be able to 
use all capacities of digital solutions in home care. The reorganiza-
tion of home care professionals' daily work with digital solutions at 
the organizational level is emphasized. Future research is needed to 
examine the experiences of older people regarding the implemen-
tation and use of the robot for medication management in order to 
provide a more comprehensive picture of this phenomenon. In ad-
dition, research focusing on whether the use of the robot affects 
medication administration incidents is required to develop safe med-
ication management.

AUTHOR CONTRIBUTIONS
Study design: Riitta Turjamaa, Mojtaba Vaismoradi, Satu Kajander- 
Unkuri, Mari Kangasniemi. Data collection: Riitta Turjamaa, Mojtaba 
Vaismoradi, Satu Kajander- Unkuri, Mari Kangasniemi. Data analy-
sis: Riitta Turjamaa, Mojtaba Vaismoradi, Satu Kajander- Unkuri, 
Mari Kangasniemi. Manuscript writing: Riitta Turjamaa, Mojtaba 
Vaismoradi, Satu Kajander- Unkuri, Mari Kangasniemi.

All authors have agreed on the final version and meet at least one 
of the following criteria [recommended by the ICMJE (http://www.
icmje.org/recom menda tions/ )]:

• substantial contributions to conception and design, acquisition of 
data or analysis and interpretation of data.

• drafting the article or revising it critically for important intellec-
tual content .

ACKNOWLEDG EMENTS
We would like to thank all home care professionals who participated 
in this study.

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1456 by U

niversity of T
urku, W

iley O
nline L

ibrary on [09/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

http://www.icmje.org/recommendations/)
http://www.icmje.org/recommendations/)


8  |    TURJAMAA et al.

FUNDING INFORMATION
This work was supported by the Finnish Work Environment Fund.

CONFLIC T OF INTERE S T
No conflict of interest has been declared by the authors.

E THIC AL S TATEMENT
The Ethics Committee of the University of Eastern Finland provided 
ethical approval (24/2017).

DATA AVAIL ABILIT Y S TATEMENT
All data generated during this study are included in this published 
article.

AUTHORSHIP S TATEMENT
All authors listed meet the authorship criteria according to the latest 
guidelines of the International Committee of Medical Journal Editors 
and all authors are in agreement with the manuscript.

ORCID
Riitta Turjamaa  https://orcid.org/0000-0003-2053-3237 
Mojtaba Vaismoradi  https://orcid.org/0000-0002-5157-4886 
Satu Kajander- Unkuri  https://orcid.org/0000-0003-2668-5856 
Mari Kangasniemi  https://orcid.org/0000-0003-0690-1865 

R E FE R E N C E S
Act on supporting the functional capacity of the older population and 

on social and health services for older persons. (980/2012). http://
www.finlex.fi/fi/laki/ajant asa/2012/20120980

Al- Saleh, S., Lee, J., Rogers, W., & Insel, K. (2022). Translation of a 
successful behavioral intervention to a digital therapeutic self- 
management system for older adults. Ergonomics in Design: The 
Quarterly of Human Factors Applications, 106480462110664. 
https://doi.org/10.1177/10648 04621 1066409

Andersson, H., Lindholm, M., Pettersson, M., & Jonasson, L.- L. 
(2017). Nurses' competencies in home healthcare: An interview 
study. BMC Nursing, 16(1), 65. https://doi.org/10.1186/s1291 
2- 017- 0264- 9

Barbour, R. (2010). Focus groups. In I. Bourgeault, R. Dingwall, & R. de 
Vries (Eds.), The Sage handbook of qualitative methods in health re-
search (pp. 327– 352). Sage Publications.

Bartosiewicz, A., Burzynska, J., & Januszewicz, P. (2021). Polish Nurses' 
attitude to e- health solutions and self- assessment of their IT com-
petence. Journal of Clinical Medicine, 10(20), 4799. https://doi.
org/10.3390/jcm10 204799

Beedholm, K., Frederiksen, K., & Lomborg, K. (2016). What was (also) 
at stake when a robot bathtub was implemented in a Danish elder 
center: A constructivist secondary qualitative analysis. Qualitative 
Health Research, 26(10), 1424– 1433. https://doi.org/10.1177/10497 
32315 586550

Berland, A., & Bentsen, S. B. (2017). Medication errors in home care: A 
qualitative focus group study. Journal of Clinical Nursing, 26(21– 22), 
3734– 3741. https://doi.org/10.1111/jocn.13745

Bourgeault, I., Dingwall, R., & de Vries, R. (Eds.). (2010). The Sage hand-
book of qualitative methods in Health Research (pp. 327– 352). Sage 
Publications.

de Bruin, S. R., Stoop, A., Billings, J., Leichsenring, K., Ruppe, G., Tram, 
N., Barbaglia, M. G., Ambugo, E. A., Zonneveld, N., Paat- Ahi, G., 
Hoffmann, H., Khan, U., Stein, V., Wistow, G., Lette, M., Jansen, A. 

P. D., Nijpels, G., & Baan, C. A. (2018). The SUSTAIN project: A eu-
ropean study on improving integrated care for older people living 
at home. International Journal of Integrated Care, 18(1), 1– 12. https://
doi.org/10.5334/ijic.3090

Dionisi, S., Di Muzio, M., Giannetta, N., Di Simone, E., Gallina, B., Napoli, 
C., & Orsi, G. B. (2021). Nursing students' experience of risk assess-
ment, prevention and management: A systematic review. Journal 
of Preventive Medicine and Hygiene, 62(1), E122– E131. https://doi.
org/10.15167/ 2421- 4248/jpmh2 021.62.1.1698

Dionisi, S., Di Simone, E., Liquori, G., De Leo, A., & Di Muzio, M. (2021). 
Medication errors' causes analysis in home care setting: A sys-
tematic review. Public Health Nursing, 39(4), 876– 897. https://doi.
org/10.1111/phn.13037

Dostálová, V., Bártová, A., Bláhová, H., & Holmerová, I. (2021). The needs 
of older people receiving home care: A scoping review. Aging Clinical 
and Experimental Research, 33, 495– 504. https://doi.org/10.1007/
s4052 0- 020- 01505 - 3

Dugstad, J., Eide, T., Nilsen, E. R., & Eide, H. (2019). Towards success-
ful digital transformation through co- creation: A longitudinal 
study of a four- year implementation of digital monitoring tech-
nology in residential care for persons with dementia. BMC Health 
Services Research, 19(1), 366. https://doi.org/10.1186/s1291 
3- 019- 4191- 1

Elo, S., Kääriäinen, M., Kanste, O., Pölkki, T., Utriainen, K., & Kyngäs, 
H. (2014). Qualitative content analysis: A focus on trustworthi-
ness. SAGE Open, 4, 1– 10. https://doi.org/10.1177/21582 44014 
522633

Elo, S., & Kyngäs, H. (2008). The qualitative content analysis pro-
cess. Journal of Advanced Nursing, 62(1), 107– 115. https://doi.
org/10.1111/j.1365- 2648.2007.04569.x

Fimea. (2021). Meds75+. www.fmea.f/web/en/datab ases_and_
reg is  ter ie  s/medic  ines_ infor  mat io  n/dat ab  ase_of_medic 
ation_for_older_persons

Frennert, S. (2019). Lost in digitalization? Municipality employment 
of welfare technologies. Disability and Rehabilitation: Assistive 
Technology, 14(6), 635– 642. https://doi.org/10.1080/17483 
107.2018.1496362

Gibbs, G. (2007). Analyzing qualitative data. In U. Flick (Ed.), The SAGE 
qualitative research kit (pp. 38– 55). Sage.

Glomsås, H., Knutsen, I., Fossum, M., & Halvorse, M. (2020). User in-
volvement in the implementation of welfare technology in home 
care services: The experience of health professionals— A qualitative 
study. Journal of Clinical Nursing, 29(21– 22), 4007– 4019. https://
doi.org/10.1111/jocn.15424

Gobbi, M., & Kaunonen, M. (Eds.). (2018). Tuning educational structures 
in Europe: Guidelines and reference points for the design and deliv-
ery of degree programmes in nursing. https://www.caloh ee.eu/wp- 
conte nt/uploa ds/2018/11/WP- 4- Del.- 1.4- Guide lines - and- Refer 
ence- Point s- for- the- Desig n- and- Deliv ery- of- Degre e- Progr ammes 
- in- Nursi ng- FINAL - 28NOV 18.pdf

Guest, G., Namey, E., Taylor, J., Eley, N., & McKenna, K. (2017). 
Comparing focus groups and individual interviews: Findings 
from a randomized study. International Journal of Social Research 
Methodology, 20(6), 693– 708. https://doi.org/10.1080/13645 
579.2017.1281601

Härkänen, M., Franklin, B., Murrells, T., Refferty, A., & Vehviläinen- 
Julkunen, K. (2020). Factors contributing to reported medication 
administration incidents in patients' homes –  A text mining anal-
ysis. Journal of Advanced Nursing, 76(12), 3573– 3583. https://doi.
org/10.1111/jan.14532

Henneman, S., Beutel, M. E., & Zwerenz, R. (2017). Ready for 
eHealth? Health professionals' acceptance and adoption of 
eHealth interventions in inpatient routine care. Journal of Health 
Communication, 22(3), 274– 284. https://doi.org/10.1080/10810 
730.2017.1284286

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1456 by U

niversity of T
urku, W

iley O
nline L

ibrary on [09/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0003-2053-3237
https://orcid.org/0000-0003-2053-3237
https://orcid.org/0000-0002-5157-4886
https://orcid.org/0000-0002-5157-4886
https://orcid.org/0000-0003-2668-5856
https://orcid.org/0000-0003-2668-5856
https://orcid.org/0000-0003-0690-1865
https://orcid.org/0000-0003-0690-1865
http://www.finlex.fi/fi/laki/ajantasa/2012/20120980
http://www.finlex.fi/fi/laki/ajantasa/2012/20120980
https://doi.org/10.1177/10648046211066409
https://doi.org/10.1186/s12912-017-0264-9
https://doi.org/10.1186/s12912-017-0264-9
https://doi.org/10.3390/jcm10204799
https://doi.org/10.3390/jcm10204799
https://doi.org/10.1177/1049732315586550
https://doi.org/10.1177/1049732315586550
https://doi.org/10.1111/jocn.13745
https://doi.org/10.5334/ijic.3090
https://doi.org/10.5334/ijic.3090
https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1698
https://doi.org/10.15167/2421-4248/jpmh2021.62.1.1698
https://doi.org/10.1111/phn.13037
https://doi.org/10.1111/phn.13037
https://doi.org/10.1007/s40520-020-01505-3
https://doi.org/10.1007/s40520-020-01505-3
https://doi.org/10.1186/s12913-019-4191-1
https://doi.org/10.1186/s12913-019-4191-1
https://doi.org/10.1177/2158244014522633
https://doi.org/10.1177/2158244014522633
https://doi.org/10.1111/j.1365-2648.2007.04569.x
https://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.fmea.f/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
http://www.fmea.f/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
http://www.fmea.f/web/en/databases_and_registeries/medicines_information/database_of_medication_for_older_persons
https://doi.org/10.1080/17483107.2018.1496362
https://doi.org/10.1080/17483107.2018.1496362
https://doi.org/10.1111/jocn.15424
https://doi.org/10.1111/jocn.15424
https://www.calohee.eu/wp-content/uploads/2018/11/WP-4-Del.-1.4-Guidelines-and-Reference-Points-for-the-Design-and-Delivery-of-Degree-Programmes-in-Nursing-FINAL-28NOV18.pdf
https://www.calohee.eu/wp-content/uploads/2018/11/WP-4-Del.-1.4-Guidelines-and-Reference-Points-for-the-Design-and-Delivery-of-Degree-Programmes-in-Nursing-FINAL-28NOV18.pdf
https://www.calohee.eu/wp-content/uploads/2018/11/WP-4-Del.-1.4-Guidelines-and-Reference-Points-for-the-Design-and-Delivery-of-Degree-Programmes-in-Nursing-FINAL-28NOV18.pdf
https://www.calohee.eu/wp-content/uploads/2018/11/WP-4-Del.-1.4-Guidelines-and-Reference-Points-for-the-Design-and-Delivery-of-Degree-Programmes-in-Nursing-FINAL-28NOV18.pdf
https://doi.org/10.1080/13645579.2017.1281601
https://doi.org/10.1080/13645579.2017.1281601
https://doi.org/10.1111/jan.14532
https://doi.org/10.1111/jan.14532
https://doi.org/10.1080/10810730.2017.1284286
https://doi.org/10.1080/10810730.2017.1284286


    |  9TURJAMAA et al.

Höflich, J., & El Bayed, A. (2015). Perception, acceptance, and the so-
cial construction of robots— Exploratory studies. In J. Vincent, S. 
Taipale, B. Sapio, G. Lugano, & L. Fortunati (Eds.), Social robots from 
a human perspective (pp. 39– 51). Springer.

Holthe, T., Halvorsrud, L., Karterud, D., Hoel, K.- A., & Lund, A. (2018). 
Usability and acceptability of technology for community- dwelling 
older adults with mild cognitive impairment and dementia: A sys-
tematic literature review. Clinical Interventions in Aging, 13, 863– 
886. https://doi.org/10.2147/CIA.S154717

Hsieh, H., & Shannon, S. (2005). Three approaches to qualitative content 
analysis. Qualitative Health Research, 15(9), 1277– 1288.

Jarva, E., Oikarinen, A., Andersson, J., Tuomikoski, A.- M., Kääriäinen, M., 
Meriläinen, M., & Mikkonen, K. (2021). Healthcare professionals' 
perceptions of digital health competence: A qualitative descrip-
tive study. Nursing Open, 9, 1379– 1393. https://doi.org/10.1002/
nop2.1184

Johansson- Pajala, R- M., & Gustafsson, C. (2020). Significant challenges 
when introducing care robots in Swedish elder care. Disability and 
Rehabilitation: Assistive Technology, 17(2), 166– 176. https://doi.
org/10.1080/17483 107.2020.1773549

Karttunen, M., Sneck, S., Jokelainen, J., Männikkö, N., & Elo, S. (2019). 
Safety checks, monitoring and documentation in medication pro-
cess in long- term elderly care -  Nurses' subjective perceptions. 
Journal of Nursing Education and Practice, 9(8), 26– 35. https://doi.
org/10.5430/jnep.v9n8p26

Kleiven, H., Ljunggren, B., & Solbjør, M. (2020). Health professionals' ex-
periences with the implementation of a digital medication dispenser 
in home care services –  A qualitative study. BMC Health Services 
Research, 20, 320. https://doi.org/10.1186/s1291 3- 020- 05191 - 9

Konttila, J., Siira, H., Kyngäs, H., Lahtinen, M., Elo, S., Kääriäinen, M., 
Kaakinen, P., Oikarinen, A., Yamakawa, M., Fukui, S., Utsumi, M., 
Higami, Y., Higuchi, A., & Mikkonen, K. (2019). Healthcare profes-
sionals' competence in digitalisation: A systematic review. Journal 
of Clinical Nursing, 28(5– 6), 745– 761. https://doi.org/10.1111/
jocn.14710

Laatikainen, O. (2020). Medication- related adverse events in health care. 
University of Oulu. http://julti ka.oulu.fi/files/ isbn9 78952 62251 
35.pdf

Lagerin, A., Törnkvist, L., Nilsson, G., Johnell, K., & Fastbom, J. (2020). 
Extent and quality of drug use in community- dwelling peo-
ple aged ≥75 years: A Swedish nationwide register- based study. 
Scandinavian Journal of Public Health, 48, 308– 315. https://doi.
org/10.1177/14034 94817 744101

Lindblad, M., Flink, M., & Ekstedt, M. (2017). Safe medication manage-
ment in specialized home healthcare –  An observational study. 
BMC Health Services Research, 17, 598. https://doi.org/10.1186/
s1291 3- 017- 2556- x

Martini, N., Broadbent, E., Koo, J., Lam, L., Verches, D., Zeng, S., 
Montgomery- Walsh, R., & Sutherland, C. (2022). Investigating the 
usability, efficacy and accuracy of a medication entering software 
system for a healthcare robot. Frontiers in Robotics and AI, 9(25), 
814268. https://doi.org/10.3389/frobt.2022.814268

Melkas, H., Hennala, L., Pekkarinen, S., & Kyrki, V. (2020). Impacts of 
robot implementation on care personnel and clients in elderly- 
care institutions. International Journal of Medical Informatics, 134, 
104041. https://doi.org/10.1016/j.ijmed inf.2019.104041

Meretoja, R., Leino- Kilpi, H., & Kaira, A.- M. (2004). Comparison of 
nurse competence in different hospital work environments. 
Journal of Nursing Management, 12(5), 329– 336. https://doi.
org/10.1111/j.1365- 2834.2004.00422.x

Ministry of Social Affairs and Health. (2020). Quality recommendation 
to guarantee a good quality of life and improved services for older 
persons 2020– 2023. http://urn.fi/URN:ISBN:978- 952- 00- 8427- 1

Mira, J. (2019). Medication errors in the older people population. 
Expert Review of Clinical Pharmacoly, 12(6), 491– 494. https://doi.
org/10.1080/17512 433.2019.1615442

Nakrem, S., Solbjor, M., Pettersen, I., & Kleiven, H. (2018). Care relation-
ships at stake? Home healthcare professionals' experiences with dig-
ital medicine dispensers –  A qualitative study. BMC Health Services 
Research, 18(1), 26. https://doi.org/10.1186/s1291 3- 018- 2835- 1

Pauget, B., & Dammak, A. (2019). The implementation of the internet 
of things: What impact on organizations? Technological Forecasting 
and Social Change, 140, 140– 146. https://doi.org/10.1016/j.techf 
ore.2018.03.012

Persson, M., Redmalm, D., & Iversen, C. (2021). Caregivers' use of ro-
bots and their effect on work environment –  A scoping review. 
Journal of Technology in Human Services, 40, 251– 277. https://doi.
org/10.1080/15228 835.2021.2000554

Ping, Y., Visaria, A., Suppiah, S. D., Tan, Y. W., & Malhotra, R. (2022). 
Prevalence and correlates of medication reminder app ‘use 
and use intention' among older adults. Exploratory Research in 
Clinical and Social Pharmacy, 6, 1– 5. https://doi.org/10.1016/j.
rcsop.2022.100150

Puustinen, J., Kangasniemi, M., & Turjamaa, R. (2020). Are compre-
hensive and individually designed care and service plans for 
older people's home care a vision or a reality in Finland? Health 
and Social Care in the Community, 29(5), 144– 152. https://doi.
org/10.1111/hsc

Rantanen, P., Parkkari, T., Leikola, S., Airaksinen, M., & Lyles, A. (2017). 
An In- home advanced robotic system to manage elderly home- care 
Patients' medications: A pilot safety and usability study. Clinical 
Therapeutics, 39(5), 1054– 1061. https://doi.org/10.1016/j.clint 
hera.2017.03.020

Rochon, P. A. (2022). Drug prescribing for older adults. https://www.
uptod ate.com/conte nts/drug- presc ribin g- for- older - adult s/print

Sandelowski, M. (2000). Focus of research methods. Whatever hap-
pened to qualitative description? Research in Nursing & Health, 
23(4), 334– 340.

Schelisch, L., & Walter, R. (2021). Digital networking in home- based 
support of older adults in rural areas: Requirements for digital 
solutions. Sustainability, 13, 1946. https://doi.org/10.3390/su130 
41946

Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for re-
porting qualitative research (COREQ): A 32- item checklist for in-
terviews and focus groups. International Journal of Quality in Health 
Care, 19(6), 349– 357. https://doi.org/10.1093/intqh c/mzm042

Turjamaa, R., Kapanen, S., & Kangasniemi, M. (2020). How smart medi-
cation systems are used to support older people's drug regimens: 
A systematic literature review. Geriatric Nursing, 41(6), 677– 684. 
https://doi.org/10.1016/j.gerin urse.2020.02.00

Turjamaa, R., Pehkonen, A., & Kangasniemi, M. (2019). How smart 
homes are used to support older people: An integrative review. 
International Journal of Older People Nursing, 14, e12260. https://
doi.org/10.1111/opn.12260

European Union. (2018). Description of the eight EQF levels. https://eu-
ropa.eu/europ ass/en/descr iptio n- eight - eqf- levels

Vaismoradi, M., Jamshed, S., Lorenzl, S., & Paal, P. (2021). PRN medi-
cines management for older people with long- term mental health 
disorders in home care. Risk Management and Healthcare Policy, 14, 
2841– 2849. https://doi.org/10.2147/RMHP.S316744

Vaismoradi, M., & Snelgrove, S. (2019). Theme in qualitative content anal-
ysis and thematic analysis. Forum Qualitative Sozialforschung/Forum: 
Qualitative Social Research, 20(3), 1– 14. https://doi.org/10.17169/ 
fqs- 20.3.3376

World Health Organization. (2020). Ageing: Healthy ageing and func-
tional ability. https://www.who.int/weste rnpac ific/news/q- a- detai 
l/agein g- healt hy- agein g- and- funct ional - ability

World Medical Association. (2013). The World Medical Association 
Declaration of Helsinki. Ethical principles for medical research involv-
ing human subjects. Author. https://www.wma.net/polic ies- post/
wma- decla ratio n- of- helsi nki- ethic al- princ iples - for- medic al- resea 
rch- invol ving- human - subje cts/

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1456 by U

niversity of T
urku, W

iley O
nline L

ibrary on [09/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.2147/CIA.S154717
https://doi.org/10.1002/nop2.1184
https://doi.org/10.1002/nop2.1184
https://doi.org/10.1080/17483107.2020.1773549
https://doi.org/10.1080/17483107.2020.1773549
https://doi.org/10.5430/jnep.v9n8p26
https://doi.org/10.5430/jnep.v9n8p26
https://doi.org/10.1186/s12913-020-05191-9
https://doi.org/10.1111/jocn.14710
https://doi.org/10.1111/jocn.14710
http://jultika.oulu.fi/files/isbn9789526225135.pdf
http://jultika.oulu.fi/files/isbn9789526225135.pdf
https://doi.org/10.1177/1403494817744101
https://doi.org/10.1177/1403494817744101
https://doi.org/10.1186/s12913-017-2556-x
https://doi.org/10.1186/s12913-017-2556-x
https://doi.org/10.3389/frobt.2022.814268
https://doi.org/10.1016/j.ijmedinf.2019.104041
https://doi.org/10.1111/j.1365-2834.2004.00422.x
https://doi.org/10.1111/j.1365-2834.2004.00422.x
http://urn.fi/URN:ISBN:978-952-00-8427-1
https://doi.org/10.1080/17512433.2019.1615442
https://doi.org/10.1080/17512433.2019.1615442
https://doi.org/10.1186/s12913-018-2835-1
https://doi.org/10.1016/j.techfore.2018.03.012
https://doi.org/10.1016/j.techfore.2018.03.012
https://doi.org/10.1080/15228835.2021.2000554
https://doi.org/10.1080/15228835.2021.2000554
https://doi.org/10.1016/j.rcsop.2022.100150
https://doi.org/10.1016/j.rcsop.2022.100150
https://doi.org/10.1111/hsc
https://doi.org/10.1111/hsc
https://doi.org/10.1016/j.clinthera.2017.03.020
https://doi.org/10.1016/j.clinthera.2017.03.020
https://www.uptodate.com/contents/drug-prescribing-for-older-adults/print
https://www.uptodate.com/contents/drug-prescribing-for-older-adults/print
https://doi.org/10.3390/su13041946
https://doi.org/10.3390/su13041946
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1016/j.gerinurse.2020.02.00
https://doi.org/10.1111/opn.12260
https://doi.org/10.1111/opn.12260
https://europa.eu/europass/en/description-eight-eqf-levels
https://europa.eu/europass/en/description-eight-eqf-levels
https://doi.org/10.2147/RMHP.S316744
https://doi.org/10.17169/fqs-20.3.3376
https://doi.org/10.17169/fqs-20.3.3376
https://www.who.int/westernpacific/news/q-a-detail/ageing-healthy-ageing-and-functional-ability
https://www.who.int/westernpacific/news/q-a-detail/ageing-healthy-ageing-and-functional-ability
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/


10  |    TURJAMAA et al.

Zanjal, S., & Talmale, G. (2016). Medicine reminder and monitoring sys-
tem for secure health using IOT. Procedia Computer Science, 78, 71– 
476. https://doi.org/10.1016/j.procs.2016.02.090

Zhang, Q., Varnfield, M., Higgins, L., Smallbon, V., Bomke, J., O'Dwyer, J., 
Byrnes, J. M., Sum, M., Hewitt, J., Lu, W., & Karunanithi, M. (2022). 
The smarter safer homes solution to support older people living 
in their own homes through enhanced care models: Protocol for 
a stratified randomized controlled trial. JMIR Research Protocols, 
11(1), e31970. https://doi.org/10.2196/31970

How to cite this article: Turjamaa, R., Vaismoradi, M., 
Kajander- Unkuri, S., & Kangasniemi, M. (2022). Home care 
professionals' experiences of successful implementation, use 
and competence needs of robot for medication management 
in Finland. Nursing Open, 00, 1–10. https://doi.org/10.1002/
nop2.1456

 20541058, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/nop2.1456 by U

niversity of T
urku, W

iley O
nline L

ibrary on [09/11/2022]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1016/j.procs.2016.02.090
https://doi.org/10.2196/31970
https://doi.org/10.1002/nop2.1456
https://doi.org/10.1002/nop2.1456

	Home care professionals' experiences of successful implementation, use and competence needs of robot for medication management in Finland
	Abstract
	1|INTRODUCTION
	1.1|Aim of the research

	2|METHODS
	2.1|Design
	2.2|Research environment and study participants
	2.3|Data collection
	2.4|Data analysis

	3|RESULTS
	3.1|Home care professionals' experiences of the implementation of robots for medication management in older people's home care
	3.1.1|Timely and adequate guidance and technical support on the robot for medication management
	3.1.2|The fluent usability of the robot

	3.2|Home care professionals' experiences of needed competence to ensure safe implementation and use of robot for medication management

	4|DISCUSSION
	4.1|Study strengths and limitations

	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST
	ETHICAL STATEMENT
	DATA AVAILABILITY STATEMENT

	AUTHORSHIP STATEMENT
	REFERENCES


