Kajander-Unkuri et al. BMC Health Services Research  (2023) 23:1344 BMC Health Services Research
https://doi.org/10.1186/512913-023-10367-0

Check for
updates

Effect of robot for medication management
on home care professionals’ use of working
time in older people’s home care: a non-
randomized controlled clinical trial

Satu Kajander-Unkuri'?®, Mojtaba Vaismoradi®*”"®, Jouko Katajisto*, Mari Kangasniemi'*® and Riitta Turjamaa®

Abstract

Background Medication management has a key role in the daily tasks of home care professionals delivered to older
clients in home care. The aim of this study was to examine the effect of using a robot for medication management on
home care professionals” use of working time.

Methods A pragmatic non-randomized controlled clinical trial was conducted. The participants were home care
professionals who carried out home care clients’medication management. Home care clients were allocated into
intervention groups (IG) and control groups (CG) (n=64 and 46, respectively) based on whether or not they received
the robot. Data were collected using the Working Time Tracking Form prior to and 1 and 2 months after introducing
the intervention. The t-test was used to compare the groups at each three timepoints. Analysis of Covariance was
used to examine the groups'differences for the total time for medications as the number of visits per day as the
covariate.

Results With robot use, the total amount of home visits decreased by 89.4% and 92.4% after 1 and 2 months of
intervention use, respectively, compared to pre-intervention (p < 0.001). The total working time used for medication
management considering the number of visits per day decreased from 54.2 min (95% CI 49.6-58.8) to 34.9 min
(31.4-38.3), i.e,, by slightly over 19 min (p <0.001) in the IG group. During the follow-up, the total working time used
for medication management considering the number of visits per day remained the same in the CG group.

Conclusion Using a robot for medication management had a notable effect on decreasing the use of working time
of home care professionals. For health services, decreased use of working time for medication management means
that the time saved can be assigned to services that cannot be replaced otherwise. More digital solutions should be
developed based on home care clients'and professionals’ needs to meet the challenge of the growing number of
older people in need of home care and ensure their safety.

Trial registration ClinicalTrials.gov Identifier: NCT05908604 retrospectively registered (18/06/2023).
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Background

In older clients’ home care, medication management has
a key role in the daily tasks of home care professionals [1,
2]. In addition, the professionals take care of older home
care clients with personal assistance for eating and nurs-
ing treatments such as wound care [2]. Typically, older
people use between one and five separate medications
every day. Medication administration and ensuring that
medicines are taken at the right time is an important
and time-consuming task in daily medication manage-
ment for home care professionals. It is noteworthy that
for many older clients, securing medication is the only
reason for the home visits [1, 2]. At the same time, most
of them also use self-care medication that can be bought
without a prescription [3, 4]. Therefore, they are involved
in managing their own medication regimens in their
everyday lives [4, 5].

In home care, medication management is a process
referring to the ordering, dispensing, reconstitution,
administration, and monitoring of the effects of medica-
tions and medication education [6, 7]. Home care profes-
sionals take care of medication management by ordering
medications from a pharmacy. After that, the profession-
als dispense medications manually to the clients’ dosette
for one week. It is important for home care clients to take
medication at the right time to achieve the best possible
benefit and, on the other hand, to avoid inappropriate
side effects if the medicines are taken at the wrong time.
Home care clients can sometimes take their medications
by themselves or with the help of their families and rela-
tives [8, 9].

During daily home visits, home care professionals are
obliged to monitor the effects of medications by follow-
ing up the health condition of older home care clients
using different measurement methods such as the mea-
surement of blood pressure. In addition, home care cli-
ents should be asked about the effects and adverse effects
of medication [10]. Safety of medication is a central ele-
ment in home care. During home visits, home care pro-
fessionals prevent polypharmacy, the over-prescription
of medications, and medication errors to ensure home
care clients’ safe living at home [11]. Medication educa-
tion is an important task of home care professionals [12].
Home care professionals improve clients’ understanding
and adherence to medications by educating them about
the indications and common and severe adverse effects of
medication [13, 14], especially those receiving high-risk
medications [14]. Different digital solutions have been
developed to ensure medication safety while reducing the
workload of home care professionals [8, 15, 16]. These

include robots for medication management that remind
home care clients to take their medicines at the proper
time [16], thus relieving professionals of this task [8].

Nurses’ use of working time in hospitals has been stud-
ied from the viewpoint of the use of the robots delivering
nursing care, such as auto-tracking systems to identify
patients and robots taking care of patients” hygiene. These
studies found that the use of robots for different nursing
treatments decreased the nurses’ use of working time
required per patient when compared to manual care real-
ized by the nurses [17].

There is a lack of studies related to home care profes-
sionals’ use of working time in older people’s home care,
and especially in medication management. The use of
robots for medication management by older people’s
home care has been studied in the past, but these stud-
ies have mostly focused on testing different robots from
the technical point of view [18, 19]. The number of older
people receiving home care is increasing [20] as are the
number of clients receiving multiple medications that
require assistance to administer. At the same time, the
shortage of home care professionals is growing [21].
Therefore, it is necessary to investigate potential new
possibilities, such as robots, to decrease the workload of
homecare professionals and to guarantee safe medication
management for older people living at home. How robots
for medication management influence the use of work-
ing time of home care professionals is one area that needs
more investigation.

Our study aimed to examine the effect of using a robot
for medication management on home care profession-
als’ use of working time. The research hypothesis was
that using a robot for medication management would
decrease the professionals’ use of working time in home
care.

Methods

Study design

A pragmatic non-randomized controlled clinical trial
with three data collection points (at baseline, 1 month
and 2 months) design [22] was carried out in Finland in
2021 (Fig. 1). It was designed to evaluate the effective-
ness of an intervention under real-world conditions, pro-
vide a more accurate picture of how treatments work in
practice, and help improve the quality and effectiveness
of healthcare delivery [23]. The study was registered ret-
rospectively (18/06/2023) on Trial registration (Clinical-
Trials.gov Identifier: NCT05908604). The CONSORT
Checklist was used for reporting the study [24].
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Fig. 1 The CONSORT diagram of the study

Research environment

This study was conducted in home care in Eastern Fin-
land. Home care there is organized with different service
providers, such as municipal home care services [25,
26], private and third sector services [27, 28]. Munici-
pal home care services consist of home visits, including
support for everyday activities and self-care, and coun-
selling on the services available [25, 26]. The private sec-
tor services consist of assistance and home care services
realized in clients’” homes with 24-hour assistance. The
care and services provided by the third sector consist of
day-to-day home care services in older clients’ homes

[27, 28]. In this article, we use the term home care pro-
fessional, which includes public health nurses, practical
nurses, and registered nurses who are working in home
care. In Finland, public health nurses and registered
nurses complete their degrees at a University of Applied
Sciences. The degree complies with the European Quali-
fications Framework (EQF) [29] and is defined as level six
education with 210 ECTS and 240 ECTS. Practical nurses
have completed level-four training (EQF) consisting of
180 ECTS on vocational qualification [30].

In this study, the collaboration organization operating
in a rural region has 800 home care professionals with
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1,500 older home care clients. In Finland, home care
focused on care provided within older clients’ homes
and consisted of several home care professionals with
several clients. In practice, there is no own-nurse system
and therefore, the different professionals visit the same
clients’ homes. In the year 2021, the organization pur-
chased 110 robots for medication management. The use
of robots for medication management in home care has
been implemented in some areas within the region, with
the future goal of providing access to all that are able to
use them. The aim is to decrease home care profession-
als’ home visits and increase older home care clients’ safe
medication management [31]. Clients using the robots
pay a monthly service fee based on their income as part
of their home care services. For example, low-income
clients have been able to get home care services for free
including the robot. Medications are dispensed ready to
home care clients in the pharmacy by the pharmacist and
delivered in single-dose bags for two weeks. One single-
dose bag contains medications for one intake. In the older
home care clients’ homes, the professionals dispense
medication manually to the dosette once a week and then
visit up to even five times per day in clients’ homes to
administer the medications. In Finland, the goal of home
care for older clients is to support them to live indepen-
dently at home as long as possible and therefore, several
home visits per day are appropriate and common [21].
When using a robot, the professionals put the bags in the
robot for two weeks. The robot stands on a table, assists
older home care clients with spoken instructions and
sound signals by dispensing their medications at the right
time. In addition, the robot displays written instructions
on the device screen using indicator lights. In addition,
if the client does not take the medication after remind-
ers, the robot is locked and only home care professionals
can open it. Moreover, the robot allows home care pro-
fessionals to monitor older home care clients’ medication
management. (Please see the picture and more informa-
tion: https://www.evondos.com/) [32].

Study participants

The study participants were home care professionals
including public health nurses, registered nurses, and
practical nurses. Inclusion criteria for participation in
this study were as follows: (1) voluntary participation in
the study, (2) currently working in older people’s home
care and (3) able to communicate in Finnish or English.
One of the researchers (RT) received research permission
from the participating organization. After that, the head
of home care was contacted by one of the researchers
(RT) to arrange meetings with the home care profession-
als. During the meetings, the researcher (RT) provided
information about the study, including the information of
inclusion criteria for study participants.
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Study conduct

The study was conducted in 2021. Home care profession-
als assessed clients’ ability to use the robot for medication
management. They proposed the robot for the clients
who: (1) had regular tablet-form medication in use, (2)
were able to use the robot independently, and (3) chose to
use the robot voluntarily. Home care professionals didn’t
propose the robot for the clients who: (1) had physical
challenges, such as poor eyesight, and/or (2) had neuro-
logical challenges, such as memory disorders. The home
care team leader made the final decision about receiv-
ing the robots. Robots were given to those clients in the
home care region that implemented the use of the robots
who the professionals thought would be able to use them
as the intervention group (IG). The control group (CG)
consisted of clients living in the home care region that
did not implement the use of the robots for medication
management but who the professionals thought would
have been able to use it.

The IG’s baseline periods were individually defined.
For example, before the client in the IG group received
a robot, a five-day baseline period was carried out. The
next day after the five-day baseline period, the client
started to use the robot for medication management. A
common baseline period for all CG group clients was
defined. The home care professionals who participated
in the study made home visits to homes of both IG and
CG group clients. The data were collected from April to
November in 2021.

The non-random allocation into the IG and the CG
was made before the baseline period (five days). In this
pragmatic trial, random allocation was not feasible due
to ethical and logistical considerations and limitations
in resources for conducting the trial. Blinding was also
impossible given the nature of the intervention. Alto-
gether 64 home care clients were allocated to the IG
and 46 to the CG (Fig. 1). In both groups, pharmacies
dispensed medications that were to be taken regularly
packed in single-dose bags to be sufficient for two weeks.
After that, the pharmacies delivered the bags to home
care services. In the IG, home care professionals loaded
them inside the robot; this enabled older home care cli-
ents to carry out medication management by themselves.
In the CG, home care professionals dispensed medica-
tions manually to the dosette box during home visits.

Measures

The primary outcome measures were the total amount
of home visits (frequency) during the entire intervention
period and total working time of home care professionals
used for medication management (in minutes) during the
entire intervention period. The secondary outcome was
the home care professionals’ working time used for medi-
cation management considering the number of visits per
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day. The data were collected using the Working Time
Tracking Form developed by a professional team for this
study [33]. The team included a senior lecturer in nurs-
ing with medication management competence, a head of
older people’s home care, and a home care professional
working in older people’s home care. The content of the
Time Tracking Form was based on previous literature
about medication management in home care [6, 7]. The
research protocol was planned by the authors before the
study; it can be accessed from the corresponding authors
on a reasonable request. In the Working Time Tracking
Form, the home care professionals recorded the time
in minutes they used for each phase of the process, i.e.,
ordering medications, dispensing medications to the
dosette or dispensing medications to the robot, reconsti-
tuting medications, administering medications as tablets,
administering medications via other routes, medication
education, and monitoring the effects of medications.
The Working Time Tracking Form was filled for all cli-
ents in both IG and CG at every home visit involving
medication management during a 5 day period (Monday
to Friday) at baseline and at follow-ups at one and two
months.

The Time Tracking Form was evaluated by the expert
panel and pre-tested by a pilot group in terms of con-
tent validity [33]. The expert panel consisted of seven
participants: one head of home care, three home care
professionals, and two senior lecturers in nursing with
medication management competence, and one statisti-
cian. The panel members evaluated each item focusing on
usability, but they did not find any need for revision. This
helped evaluate how understandable and clear the Time
Tracking Form was and how long it took to complete it
[34]. The answers of the pre-test were not included in this
study.

Data collection

Data were collected from the groups using the Work-
ing Time Tracking Form at three data collection points
(baseline, months 1 and 2). In addition, home care cli-
ents’ gender and age were asked as background data.
The researcher (RT) delivered the paper Time Tracking
Forms to the home care contact person who gave to the
home care professionals who, in turn, took the forms to
clients’ homes and filled them during the time spent on
medication management during each home visit. The
data collection lasted five days, from Monday to Friday,
when most medication management was realized. The
home care professionals returned the forms to the home
care contact person who then delivered them to the
researcher.
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Data analysis
The SPSS v.26 software was used for data analysis by an
expert statistician. The characteristics of the sample were
reported using descriptive statistics including frequen-
cies, percentages, mean values, and standard deviation.
A summation variable based on the items of the medi-
cation management process was developed to form total
time for medication management. The homogeneity of
groups referring to clients was tested using two-sample
t-test (age) and chi-squared test (gender). The t-test was
used to compare the groups at each of the three time-
points for each phase of the process. P-values were cor-
rected with Bonferroni correction to avoid Type I error
in inference (Table 2). Analysis of Covariance was used
to examine differences (Sidak multiple comparisons)
between timepoints within both groups for the total time
for medications, with the number of visits per day as the
covariate (Table 3). The p-value<0.05 was regarded as
statistically significant. There were no missing data.

Ethical considerations
The Ethics Committee of the University of Eastern Fin-
land provided ethical approval (24/2017) and the par-
ticipating healthcare organization granted the required
research permission. The study followed ethical princi-
ples and all methods were performed in accordance with
Ethical principles and the Declaration of Helsinki [35].
One of the researchers (RT) informed 352 home care
professionals about the study. The information included
the aim of the study and the data collection process. Fur-
thermore, the home care-professionals were informed
of voluntary participation and their right to discontinue
their participation in the study at any time. Furthermore,
the home-care professionals were informed about their
anonymity to ensure privacy. Altogether 315 home care
professionals agreed to participate in the study and dur-
ing the study period, they were taking care of 110 home
care clients. All participants signed the informed consent
form when agreeing to participate. No compensation was
paid to the participants and their employer for participa-
tion in the study.

Results

Demographic characteristics

The clients were mostly female in both groups (IG: n=46,
71.9%; CG: n=35, 76.1%, p=0.621). Their mean age was
79.3 years, SD 6.4 (IG: 79.1 y, SD 6.6; CG: 79.6 y, SD 6.0,
p=0.718). There were no statistically significant differ-
ences between the groups. There was no attrition of sam-
ples and all recruited participants remained in the study
until the end. In addition, no harm was reported of the
intervention. The home care professionals’ demographic
characteristics are presented in Table 1.
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Table 1 Home care professionals' background factors (n=315)

Background factor n (%)
Occupation

Practical nurse 287 (91.1)
Registered nurse 22(7.0)
Public health nurse 6(1.9
Age

18-24 years 19 (6.0)
25-34 years 149 (47 .3)
35-44 years 56 (17.8)
45-54 years 47 (14.9)
55>years 44 (14.0)
Gender

Male 13 (4.1)
Female 302 (95.9)
Work experience in nursing

<1 year 19 (6.0)
2-5 years 85 (27.0)
6-10 years 89 (28.3)
10> years 122 (38.7)
Work experience in older people’s home care

<1 year 35(11.1)
2-5 years 122 (38.7)
6-10 years 104 (33.0)
10> years 54 (17.1)

Total amount of home visits and working time used for
medication management

In the IG group, the total amount of the home visits for
64 clients in a 5-day period decreased by 89.4% from
baseline at the 1-month follow up, from 878 visits to 93
visits, and by 92.5% at the 2-month follow up, from 878
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visits to 66 visits (p<0.001). In the CG group, the total
amount of home visits for 46 clients in a 5-day period
remained almost the same from baseline (670 visits) to
the 1-month follow-up (668 visits) and the 2-month fol-
low-up (668 visits).

Home care professionals’ total working time for medi-
cation management increased from baseline to the
1-month follow-up and the 2-months follow-up (mean
6.49, 16.37, 16.74, respectively) in the IG group. In the
CG group, the total working time for medication man-
agement remained nearly the same from baseline to the
1-month follow-up and the 2-month follow-up (mean
5.15, 4.48, 5.13, respectively). After robot use, home care
professionals didnt use working time for dispensing
medications to the dosette, reconstitution medications,
administrating medications as tablets or administer-
ing medications using other routes. After implement-
ing the robot, home care professionals’ tasks related to
medications focused on ordering medications, dispens-
ing medications into the robot, monitoring the effects of
medications, and medication education in the IG group.
(Table 2).

The total working time used for medication manage-
ment considering the number of visits per day decreased
from 54.2 min (95% CI 49.6-58.8) to 34.9 min (31.4—
38.3), i.e,, by slightly over 19 min (p<0.001) in the IG
group. During the follow-up, the total working time
used for medication management considering the num-
ber of visits per day remained the same in the CG group.
(Table 3.)

Table 2 Working time used for medication management in minutes analyzed with two sample t-test (Bonferroni corrected p-values)

Variable Baseline (5 days) 1-month (5 days) 2-month (5 days)
IG(h=64) CG p-value 1G CG (n=46) p-value G CG(n=46) p-
mean?® (n=46) (n=64) mean? (n=64) mean? value
(SD) mean?® mean® (SD) mean®  (SD)
(SD) (SD) (SD)
Total time for medication 6.49 (2.7) 515(3.1) <0.003 16.37 448 (2.92) <0.003 16.74 5.13(3.32) <0.003
management (5.73) (4.36)
Ordering medications 0.03(043) 04(1.73) <0.003 0.05 0.23(1.20) 0.039 0 060 (2.09)  <0.003
(0.52)
Dispensing medications into the 0 0 843 0 <0.003 10.77 0 <0.003
robot (5.74) (2.95)
Dispensing medications to the 160 (146) 068(1.61) <0.003 0 0.50(1.68)  <0.003 0 049 (168)  <0.003
dosette
Reconstitution medications 0.63(0.84) 032(047) <0.003 0.09 (0.29) <0.003 0.09 (0.28) <0.003
Administrating medications (Tablet) ~ 2.59 (1.14) 2.09(1.18) <0.003 0 246 (1.37) <0.003 0 2.38(1.46) <0.003
Administrating medications using 043(081) 0.83(099) <0.003 0 0.64(1.10)  <0.003 0 0.66(1.14)  <0.003
other routes
Monitoring medications’effects 039(081) 0 <0.003 0 0.0(0.077) 1.00 0.18 0 <0.003
(0.58)
Medication education 0.82(1.21)  0.80(1.54) 1.00 7.88 0.56 (1.23) <0.003 5.79 0.91 (1.58) <0.003
(3.09) (2.54)

2Five-day mean in minutes per client

|G: Intervention Group; CG: Control Group; SD: Standard Deviation
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Table 3 The total working time (in minutes) used for medication management considering the number of visits per day analyzed with

analysis of covariance (Sidak multiple comparisons)

Variable IG (n=64) CG (n=46)
Baseline 1-month  2-months Difference Difference Baseline 1-month 2-months Difference Difference
(T1) (T2) (T3) T2-T1 T3-T1 (T1) (T2) (T3) T2-T1 T3-T1
mean? mean? mean ? mean? mean? mean? mean? mean? mean? mean?
(95%Cl) (95%Cl) (95%Cl) (p-value) (p-value) (95%Cl) (95%Cl) (95%Cl) (p-value) (p-value)

The total work- 54.2 40.8 349 -134 -193 752 65.0 74.3 -10.2 (0.02)* -0.95

ing time used (49.6-58.8) (37.4-443) (314-383) (<0.001)* (<0.001)* (70.1-804) (59.8-70.1) (69.2-79.4) (0.992)

for medication

management

Five-day Estimated Marginal Mean in minutes per group
Abbreviations: IG, Intervention Group; CG, Control Group; Cl, Confidence Interval

Discussion

This study aimed to examine the effect of using a robot
for medication management on home care profession-
als’ use of working time. The study produced new knowl-
edge about the effect of a digital solution on home care
professionals’ use of working time for medication man-
agement. The total number of home visits decreased con-
siderably in the IG group. This is because the home care
professionals did not visit IG clients’ homes to administer
medications, which is logical because the robot admin-
istrated the medications. However, the total time for
medication management increased in the IG group. This
is due to working time used for dispensing medications
into the robot and medication education. It is noteworthy
that after robot use, medication training included educa-
tion about robot use for medication management. The
clients might have needed education for robot use and
not for medication management. More specifically, the
home care professionals’ working time used for medica-
tion management concerning the number of visits per
day decreased considerably. Thus, our results support our
hypothesis that using a robot for medication manage-
ment decreases the professionals’ use of working time in
home care.

Without robot use for medication management, the
medication process could be a time-consuming task in
daily home care, as reported in previous studies [8, 9].
Furthermore, older home care clients have several medi-
cations [4, 5] and therefore, medications should be given
at the right time [9, 10]. The growing number of older
people increases the need for daily home care services
and increases the cost of healthcare. In addition, this phe-
nomenon causes a shortage of labor, including home care
professionals [35-37]. Therefore, using a robot decreases
professionals’ time for medication management and the
time saved can be assigned to care and services that can-
not be replaced otherwise. Our study showed that the use
of a robot for medication management decreased con-
siderably the number of home care professionals’ home
visits. This means that the time savings have obvious ben-
efits that should be quantified for the organization, such

as cost effectiveness gains, for example average salary and
work schedule.

Decreasing home visits due to the use of a robot for
medication management raises ethical questions. For
instance, robot use in home care can increase older home
care clients’ loneliness [39]. Loneliness among older
home care clients has been shown to have health-related,
psychological, and social consequences including social
isolation, mental illness and even nutritional risks [38,
39]. However, previous studies [3, 40, 41] have reported
that robots for medication management improve older
home care clients’ everyday life by increasing their auton-
omy. Moreover, clients emphasized that using the robot
increased their safe medication management [42].

Based on previous studies, digital solutions for nurs-
ing care have influenced nurses’ working time [16, 17]. In
our study, the robot for medication management influ-
enced the working time of the home care professionals.
The robot decreased especially the time used by home
care professionals when administering medications to
older home care clients. Most medication errors typi-
cally occur during the medication administration stage.
Wrong medication, wrong dose, and wrong timing are
the usual types of errors in home care that endanger
patient safety [6, 7]. Therefore, using a robot for medica-
tion management supports older people’s independent
living in their homes and enables the safety of medication
management in collaboration with older home care cli-
ents, their relatives and home care professionals.

The results indicated that with the use of the robot
for medication management, the time used for medica-
tion education increased. It occurred because after robot
use, medication training included education about robot
use for medication management. However, one essen-
tial question concerns the lack of medication education.
Based on our results, in the CG group medication edu-
cation decreased from baseline to 1-month and then
increased from 1-month to 2-month effecting the total
working time used for medication management. It might
be that during the 1-month with a 5-day period, the cli-
ents didn’t have need for medication education or no new
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medications were prescribed for clients in the CG group
and therefore, the time spent on medication education
was lower.

Among older home care clients, it is evident that they
have various chronic diseases [43] with multiple medica-
tion regimens. Therefore, home care professionals should
pay more attention to medication education including the
indications for medication, the schedule for taking medi-
cations, as well as common and severe adverse effects
[13]. Medication-related errors, especially in clients with
high-risk medications [14], cause serious consequences
for older home care clients’” health and can lead to read-
mission to long-term healthcare settings, hospitalization
and even death [3].

Limitations and strengths of the study

Due to pragmatic reasons, we were unable to perform
random allocation in our study. While random allocation
is considered the gold standard for clinical trial design,
we had to balance the need for rigorous scientific meth-
odology with the practical realities of conducting a study
in a real-world clinical setting. As a result, we had to
use a non-randomized allocation method to assign par-
ticipants to different groups, which causes limitations in
terms of internal validity and generalizability of the find-
ings. However, we believe that the pragmatic approach
we used allowed us to better reflect the clinical practice
and optimize the study’s feasibility and acceptability,
thus providing insights that inform clinical practice and
policy decisions. The Working Time Tracking Form was
designed and used for the first time in this study. The
home care professionals described the form as easy to
use, but medication education in the IG at the follow-up
assessment at 1 and 2 months might also include robot
use guidance. For further use, it is suggested to revise this
form to separate the medication education and robot use
guidance. In addition, it is noteworthy that the filling of
the Working Time Tracking Form affected the workload
of the home care professionals, but based on their evalua-
tion, it was on average 2 min per visit.

Moreover, the data were collected with a paper form
in older home care clients’ homes. This avoided the risk
of high attrition rates among home care professionals
posed by electronic data collection after the home visits
[44]. In addition, a systematic and researcher-informed
data collection in collaboration with a contact person
in home care was used to minimize the drop-out rate
of home care professionals and thus, home care clients.
Our results represent the implementation of the robot
for medication management in the home care in one city.
Thus, only preliminary conclusions and cautious general-
izations can be made. However, to our knowledge, ours is
the first study evaluating the effect of robot use on home
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care professionals’ use of working time from the perspec-
tive of the medication management process.

Conclusions

Using a robot for medication management had a decreas-
ing effect on home care professionals’ use of working
time. Consequently, it can lead to better health outcomes,
improved satisfaction among older clients, and a reduc-
tion in readmissions to healthcare settings. Additionally,
it can also reduce home care professionals’ workload and
stress levels and enhance their work efficiency, allowing
them to complete their tasks with fewer errors, which
leads to improved patient safety.

The knowledge produced in this study has implications
for practice and research. Robot for medication man-
agement should be widely implemented based on older
home care clients’ and professionals’ needs to meet the
challenge of a growing number of older people in need
of home care. Future research is needed to evaluate the
cost-effectiveness when using a robot for medication
management in older people’s home care. In addition,
research focusing on medication incidents and medica-
tion adherence is needed to improve robot-based medi-
cation management.
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