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Abstract 

Background:  Automated dose dispensing (ADD) services have been implemented in many health care systems 
internationally. However, the ADD service itself is a logistic process that requires integration with medication risk 
management interventions to ensure safe and appropriate medication use. National policies and regulations guiding 
ADD in Finland have recommended medication reconciliation, review, and follow-up for suitable risk management 
interventions. This implementation study aimed to develop a medication management process integrating these 
recommended risk management interventions into a regular ADD service for older home care clients.

Methods:  This study applied an action research method and was carried out in a home care setting, part of primary 
care in the City of Lahti, Finland. The systems-approach to risk management was applied as a theoretical framework.

Results:  The outcome of the systems-based development process was a comprehensive medication management 
procedure. The medication risk management interventions of medication reconciliation, review and follow-up were 
integrated into the medication management process while implementing the ADD service. The tasks and respon‑
sibilities of each health care professional involved in the care team became more explicitly defined, and available 
resources were utilized more effectively. In particular, the hospital pharmacists became members of the care team 
where collaboration between physicians, pharmacists, and nurses shifted from parallel working towards close collabo‑
ration. More efforts are needed to integrate community pharmacists into the care team.

Conclusion:  The transition to the ADD service allows implementation of the effective medication risk management 
interventions within regular home care practice. These systemic defenses should be considered when national ADD 
guidelines are implemented locally. The same applies to situations in which public home care organizations responsi‑
ble for services e.g., municipalities, purchase ADD services from private service providers.

Keywords:  Automated dose dispensing, Medication management, Medication reconciliation, Medication review, 
Medication follow-up, Home care services, System theory, Action research, Interprofessional collaboration
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Introduction
Health systems worldwide are challenged by the service 
needs of populations that are growing older [1]. Part of 
the challenge is ensuring appropriate and safe medica-
tion use for older people with comorbidities and multiple 
complex medications [2, 3]. Strategies for solving these 
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medication-related challenges have been prioritized in 
recent national policy initiatives e.g., in Finland [4–6], 
and also globally by the World Health Organization [7] 
because preventable medication safety risks and errors 
potentially cause severe harm [3, 8–11] and additional 
health care costs [12, 13].

Automated dose dispensing (ADD) is one of the ser-
vices targeted to older people with polypharmacy. The 
ADD service is expected to improve patient safety, 
decrease medication costs, and decrease nurses’ work-
load when administering medications in home care and 
geriatric care units in primary care [14]. In the ADD ser-
vice, regularly used medicines are machine-packed into 
multiple-dose sachets according to administration times 
[15]. Initially, the ADD service was developed for hos-
pitals and other institutional settings [16], but it is cur-
rently used for primary care patients in several European 
countries, including Finland [15]. A systematic review 
[17] and its recent update [14] of the outcomes of the 
ADD service found a positive impact on adherence. The 
findings also suggest that the ADD service may improve 
medication safety by reducing documentation errors 
in primary care medication records, and by decreasing 
medication use [14, 17, 18]. However, there is growing 
evidence that ADD services as currently implemented 
do not prevent medication-related risks and problems in 
primary care [19–27]. Several studies among home care 
clients using ADD dispensed medicines indicate that the 
use of high-risk medicines and potentially inappropri-
ate medicines (PIMs) is common [19, 28]. Studies have 
even shown a causal relationship between ADD services 
and safety concerns such as suboptimal pharmacother-
apy, including over-and underuse, an increased number 
of drugs, more frequent potentially harmful drug treat-
ments, and fewer changes in medication regimens com-
pared to patients who receive their medicines dispensed 
via ordinary prescriptions [22, 24, 26, 29].

Previous studies indicate that patients using ADD ser-
vices are often cognitively impaired and frail, even more 
commonly than non-ADD users [14, 18, 20], making 
them vulnerable to medication-induced risks and harm. 
While ADD the service is a logistics process, it needs to 
be integrated with preventive medication risk manage-
ment interventions to ensure safety and appropriateness 
of the medication use [14, 22, 23, 30, 31]. Based on the 
studies of ADD practices in the Nordic countries and the 
Netherlands, it is recommend that regular medication 
reconciliations (MedRec), medication reviews (MR), and 
follow-ups are integrated with ADD as systemic defenses 
to ensure its safety effectiveness. This recommendation 
was adopted in Finland in 2016 through the national 
ADD guidelines by the Ministry of Social Affairs and 
Health (MSAH) [32]. The Council of Europe issued the 

same kind of recommendation to its member countries 
in 2018 [15]. Our implementation study aimed to develop 
a medication management process, integrating these rec-
ommended risk management interventions of MedRec, 
MRs, and follow-ups into regular ADD service for older 
home care clients.

Context of this study
The study was conducted in the City of Lahti, with 
119,000 residents located near the capital area of Fin-
land. The care of older residents is mainly organized by 
the municipality as part of outpatient primary care, with 
about 1000 residents supported by homecare services 
(22% of all residents > 65 years old) [33]. Homecare is 
divided into units, each with responsible physicians and 
registered nurses (RNs). Each RN has a team of several 
practical nurses (PNs) taking care of about 25 clients.

The goal set by the municipality of Lahti for the organ-
ization of care for its older residents is that 95% of the 
residents > 75 years old should be able to live at home 
and only 1% in long-term institutional inpatient care. To 
reach this goal, Lahti has systematically developed pub-
licly-funded social and health care services and involved 
more clinically-trained pharmacists from the hospital 
pharmacy in geriatric care. Pharmacists have been work-
ing in primary care wards, conducting MRs, and provid-
ing ADD services for long-term inpatients or patients in 
rehabilitation.

During 2013-2015, Lahti participated in the National 
Interprofessional Network to Optimize Medication Use 
of Older Adults, coordinated by the Finnish Medicines 
Agency, Fimea, and financed by the Finnish Innovation 
Fund, Tekes [34]. The goal of the Network was to learn 
from feasible local practices in medication management 
to develop national recommendations which would opti-
mize medications for older adults.

Lahti participated in Fimea’s Network with a local joint 
project between home care and hospital pharmacy. The 
project focused on implementing MR services and prac-
tical tools for assessing risks for clinically significant 
drug-related problems (DRPs). The DRP assessment tool 
was modified from a tool designed and validated for use 
by PNs to identify DRP risks in older home care clients 
[35]. The DRP assessment tool was combined with the 
Minimum Data Set (MDS) questionnaire [36]. All home 
care clients were assessed every 6 months for functional 
capacity and service needs using the Resident Assess-
ment Instrument (RAI) [37]. RAI is a validated inter-
nationally used tool for allocating municipal home care 
resources for older residents [37, 38]. In Finland, RAI 
data is nationally collected from municipalities by the 
National Institute for Health and Wellbeing to make 
comparisons over time for policymaking [38]. The RAI 
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assessments became mandatory in all municipalities in 
2020 [39].

The ADD procedure and medication management process 
in home care setting in Finland
In a home care setting, the medication management pro-
cess usually involves teamwork between physicians, RNs, 
PNs, community pharmacists, and home care clients and 
their proxies. PNs make most of the home visits, dispense 
medications manually into single doses using weekly dos-
age sets, and assist clients with taking medicines on time 
and appropriately. Most treatment decisions are made in 
the weekly meetings called “paper rounds” between the 
RNs and the physicians. Usually, community pharmacists 
are not involved in the care team meetings and medica-
tion decision-making. Their contribution is limited to 
dispensing medicines to home care clients according 
to prescriptions and mutually agreed practices with the 
home care units. Community pharmacists’ duty to coun-
sel covers all outpatients, also home care clients [40].

The ADD service in Finnish primary care enables med-
icines to be packed in multi-dose sachets that are usually 
dispensed to provide a two-week supply [14]. The sachets 
are individually labeled with the client’s data, dispensed 
medication (name, strength, and number of doses), date, 
and administration time. Community pharmacies are 
the only service providers authorized to dispense medi-
cines for a home care setting in primary care. Therefore, 
the ADD service is also delivered to outpatient clients 
through community pharmacies that use separate com-
panies to subcontract the ADD sachets. The income for 
community pharmacies consists of the distribution fee 
determined in the municipal procurement process and 
profits of the dispensed medicines (nationally regulated 
prices and reimbursements). The home care service pro-
vider pays the ADD distribution fee. Home care clients 
pay for their medicines (both reimbursable and non-
reimbursable medicines). The largest share of the home 
care clients’ medication costs is paid by National Health 
Insurance [41].

Study design and method
The research question of this study evolved when the 
City of Lahti decided to start using the ADD service in 
the home care setting in 2015. The operational imple-
mentation of the service was carried out in the spring 
of 2015, and the local development of the medication 
management process was studied by an action research 
method during the fall of 2015 [42]. The action research 
method is increasingly used in health services research 
[43, 44]. When applying this method, the researcher 
works with and for people rather than conducting 
research on them [42]. The development was guided by 

Reason’s systems-based risk management theory on pre-
venting human errors [45] and by national policies and 
regulations governing geriatric outpatient care in Fin-
land [46, 47]. Also, the best medication risk management 
practices of that time were benchmarked, including The 
Finnish Interprofessional Medication Assessment model 
(FIMA) for collaborative medication reviews, developed 
in another research project within Fimea’s Network [48].

In this study, clinical pharmacists from the Lahti Hos-
pital Pharmacy became involved in the interprofes-
sional home care team and their expertise was utilized 
in medication risk management interventions. They had 
an understanding of the operating processes in home 
care and community pharmacies, access to the electronic 
patient record system (EPR), and sufficient clinical phar-
macy expertise based on work experience in hospital set-
tings. Previous studies have shown that the involvement 
of clinically experienced pharmacists and all care team 
members having access to the EPR are essential for suc-
cessful collaboration in medication management [31, 49, 
50].

Action research process
The implementation of the ADD service and related med-
ication risk management interventions was conducted 
as a cyclic rotation of problem identification, preparing 
solutions, implementing solutions followed by evaluation 
and re-definition [51]. This cyclic action research process 
shown in Fig.  1 was led by a steering group consisting 
of the home care and hospital pharmacy managers. The 
steering group based its decisions on information gath-
ered and summarized by two hospital pharmacists who 
also acted as researchers (HT, SK). Operational grass root 
development and piloting work was carried out by an 
interprofessional project team consisting of representa-
tives of hospital pharmacists, home care physicians, RNs 
and PNs. Also, a pharmacist from the local community 
pharmacy providing the ADD dispensing service partici-
pated in the operational project team.

The researchers (HT, SK), having expertise in clinical 
pharmacy and medication safety, analyzed and summa-
rized legislation and policy documents to be followed 
in the ADD service implementation. They facilitated the 
work of the interprofessional project team: 1) analyz-
ing potential safety risks related to the local medication 
management process when the ADD service was imple-
mented, and 2) by developing systemic defenses to pre-
vent risks. The failure mode and effect analysis (FMEA) 
method was partially applied to identify potential safety 
risks and evaluate the severity of their consequences [52]. 
Based on this prospective risk analysis, the researchers 
suggested the method for local implementation of the 
risk management interventions (i.e., MedRec, MR and 



Page 4 of 14Tahvanainen et al. BMC Geriatrics          (2021) 21:663 

follow-ups) to be tested by the interprofessional project 
team before their adoption into the regular medication 
management process.

A qualitative synthesis of data
The material gathered during the development process 
(see Fig. 1) composed the research data of this study. The 
material consisted of documents created during the ADD 
service procurement procedure, standard operating pro-
cedure (SOP) documents for the ADD service in home 
care, and several meeting memos. Material also included 
international research literature related to the ADD ser-
vice, the draft version of MSAH guideline for the ADD 
service implementation published in 2016 [32], Fimea’s 
guidelines for interprofessional medicines optimization 
for older adults [34], and the national medicines policy 
[53] documents. The synthesis of the documented devel-
opment actions for the research purposes was conducted 
by one of the researchers (HT). An inductive qualitative 

content analysis method was applied [54, 55]. During the 
data analysis, constant discussions and reflection were 
conducted with another researcher involved in the devel-
opment process (SK) in order to ensure the validity of the 
analysis.

Research ethics
As the study was regarded as a development of practice, 
no ethics committee pre-evaluation and approval was 
required according to the national research ethics legisla-
tion in Finland [56]. The City of Lahti granted research 
permission. Good scientific practices were followed 
throughout the research process [57].

Results
The primary outcome of this system-based study was the 
new medication management process, integrating medi-
cation risk management interventions into the imple-
mented ADD service in home care. MedRec, MR, and 

Fig. 1  The cyclic action research process and activities by the researchers, the steering group, and the interprofessional expert team responsible for 
the operational implementation of the ADD service and related medication risk management interventions. ADD = automated dose dispensing
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medication follow-up interventions were implemented 
into daily clinical practices along with the introduction of 
the ADD service (Fig. 2).

Prescribing, ADD dispensing, medication administra-
tion, and medication follow-up were identified as the 
most vulnerable phases of the medication management 
process for medication errors (Fig.  3). Therefore, the 
planned systemic defenses, MedRec, MR, and medica-
tion follow-up, accompanied by tools for structured 
patient information documentation and sharing were 
considered appropriate to prevent these potential errors. 
The entire medication management process in home care 
was described in the new SOP document for ADD. In 
these SOP instructions, special attention was paid to the 
high-risk phases of the process (Fig. 3). Home care per-
sonnel were trained according to the SOP instructions to 
be aware of the risk phases and how to manage the risks 
by applying the new risk management interventions.

Table  1 shows the evolution of each health profes-
sional’s tasks in the care team while the ADD ser-
vice and related risk management interventions were 
implemented. The evolution is presented as three 
models: The 1st model describes the usual medica-
tion management process in home care and division of 
work between the PNs, RNs, physicians, and commu-
nity pharmacists before collaboration began between 
the home care and hospital pharmacy (i.e., baseline 
medication management practice). The 2nd model 
describes the practice when MedRec, RAI-screening 
tool and MRs were piloted as part of the usual medi-
cation management process before the ADD service 
implementation. The 3rd model describes the tasks and 
collaboration between different health professionals 
involved in the medication management after the ADD 
service with the new medication risk management 
interventions was fully implemented.

Fig. 2  Integration of medication reconciliation, medication review, and medication follow-up as medication risk management interventions 
into the implemented ADD service for older home care clients. ADD = automated dose dispensing, DRP = drug related problem, RAI = Resident 
Assessment Instrument [37]
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The following paragraphs will briefly describe the final 
medication risk management interventions integrated 
into the ADD-based medication management process 
(see Fig. 2 and Table 1).

Phase 1: medication reconciliation (MedRec)
MedRec was conducted by a PN at the home of each 
home care client. The PN used a structured tool to 

gather all relevant information about the patient, dis-
eases, allergies, prescription and over-the-counter 
(OTC) medication in use, any medication prescribed 
by private physicians in use, adverse effects, and other 
signs of possible DRPs. The tool was modified at the 
beginning of this study by the interprofessional project 
team based on the previous MedRec work in Finland 
[35].

Fig. 3  Potential medication error risk phases and identified systemic defenses in the new medication risk management process in home care. 
ADD = automated dose dispensing, DRP = drug-related problem, EPR = electronic patient record system, MedRec = medication reconciliation, 
PN = practical nurse RN = registered nurse
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Phase 2: identification of DRPs and documenting 
medication‑related patient information
The RNs used a specific RAI-screening tool to identify 
potential DRPs. RNs summarized the patient information 
gathered from MedRec, RAI assessment, and electronic 
patient records (EPR) using a structured documentation 
template. The following patient information was docu-
mented: general patient wellbeing, diagnosed diseases, 
drug allergies, renal and liver dysfunction, swallowing 
difficulties, medication self-management at home, use of 
self-medication products and, observed adverse effects 
and their duration. In addition, medication adherence 
was evaluated, and the medication list in the EPR was 
reconciled. Possible DRPs identified based on the RAI-
screening, and the date of the last physician’s home visit 
or an interprofessional MR conducted were documented. 
The need for a more comprehensive medication risk 
assessment by a clinical pharmacist was evaluated.

Phase 3: evaluation of the need for a collaborative 
interprofessional medication review
RNs evaluated the patients’ information summarized 
in Phase 2. If no indication of a DRP was found and the 
medication seemed appropriate and safe, the RN and the 
physician worked without the pharmacist’s intervention. 
In cases where the possibility of DRPs was identified, the 
RN shared the client’s information summarized in Phase 
2 with the clinical pharmacist (CP) via secure email or 
EPR and scheduled a collaborative meeting (case-confer-
ence). If scheduling the meeting was challenging, the CP 
contributed to the decision making by commenting on 
the clinically significant DRP findings through the EPR.

Phase 4: a more comprehensive medication risk 
assessment conducted by a clinical pharmacist
The CP conducted a more comprehensive DRP risk 
assessment for home care clients selected by the RN in 
Phase 3. The CP-conducted DRP-risk assessment covered 
the following aspects: clinically significant pharmacoki-
netic and pharmacodynamic interactions, valid indica-
tion for each drug, dose appropriateness (considering 
the renal function and dose recommendations for older 
adults), dosing times, and possible adverse effects. The 
risk assessment was conducted using electronic tools and 
databases available via the national health portal, Tervey-
sportti, to support clinical decision-making [58]. CPs 
assessed the clinical significance of the identified DRPs 
by using the RN’s patient information documentation 
(i.e., summary formed in Phase 2), and other relevant 
patient information available in the EPR, such as labora-
tory test results.

Phase 5: collaborative medication review conducted 
by the interprofessional care team (high‑risk phase 
of the process)
The MR was conducted during an interprofessional care 
team meeting (case conference) initiated by the RN. The 
RN shared with other care team members a summary of 
the patient information formed in Phase 2, and the CP 
shared a summary of the findings of the DRP-risk assess-
ment conducted in Phase 4. An outcome of the case con-
ference was a summary of the client’s medication status, 
and a decision on required actions to solve the identified 
clinically significant DRPs. The physician made decisions 
on the medication regimen, confirmed the client’s medi-
cation list, instructed medication therapy implementa-
tion and follow-ups, and decided whether the client’s 
medication was suitable for ADD dispensing.

The aim of the case conference was not only to review 
the medication to identify adverse effects and interac-
tions. It also covered discussion and decision on the need 
for follow-ups to monitor attaining treatment targets 
and self-managing the medication at home. Based on the 
case conference, a comprehensive medication therapy 
plan was formed and documented into the EPR. In some 
cases, the physician and the RN had to meet the client 
for a more comprehensive clinical examination before the 
medication therapy plan could be confirmed.

After the case conference meeting, the RN guided the 
PN to implement the changes, administer and document 
daily medicine taking, and follow up the medication ther-
apy at the client’s home. In routine practice, collaborative 
MRs were planned to be conducted once a year for each 
home care client to ensure appropriate prescribing for 
each of them [47]. It was also locally agreed that a col-
laborative MR will be conducted more often in the event 
of suspected clinically significant DRPs.

Phase 6: ordering and dispensing medicines (high‑risk 
phase of the process)
The implementation of the ADD service changed work 
processes, particularly, medication ordering and dis-
pensing phases. Therefore, they were considered high-
risk phases (Fig.  3). The ADD medication orders were 
scheduled, and practices were set up for unusual ordering 
schedules, such as acute stopping and restarting the ADD 
service due to inpatient care periods. The medicines that 
were not suitable for the ADD service but were manually 
dispensed were mainly high-risk medications, such as 
insulin and anticoagulation therapy. A combined medi-
cation list, covering both dose-dispensed and manually 
dispensed medicines, was introduced to guide the PNs 
work and prevent errors in the medication ordering and 
dispensing phase (Fig. 3).
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Phase 7: medication administration and follow‑up 
(high‑risk phase of the process)
Medication administration and follow-up were docu-
mented in the EPR. Clients were responsible for taking 
their medication, if their abilities and condition allowed 
it. However, PNs were responsible for the medication 
administration for most of the home care clients. PNs 
were also responsible for medication follow-ups and 
counseling. These phases were identified as high risk 
because of the significant changes made compared to 
previous practices (1st and 2nd model in Table  1). The 
most significant change was that PNs’ responsibility 
extended to conducting medication follow-ups and doc-
umenting observed findings of the effects of the treat-
ment using a structured form in the EPR. These were 
new phases that required collaboration between RNs and 
PNs. The risk of forgetting to administer both the ADD 
dispensed and manually dispensed medication (mainly 
high-risk medications) was also deemed to be high. A 
combined medication list that was introduced supported 
preventing these errors (Fig. 3). The new phases and tasks 
were instructed in detail for the nursing staff. Special 
attention was paid to introducing them to the new sys-
temic defenses for the identified preventable medication 
risks (Fig. 3). The role of the community pharmacy pro-
viding the ADD service was to organize regular on-site 
group training for the home care personnel on any timely 
medication safety-related topic they needed to know, 
such as the safe and rational use of high-risk medications. 
The training also supported PNs in counseling their cli-
ents on medication. In addition, on weekdays, the com-
munity pharmacists were responsible for answering any 
medication-related questions that the home care person-
nel had.

Phase 8: evaluation of the medication therapy (all home 
care clients)
A client’s medication regimen and the implementation 
of any medication changes were evaluated in meetings 
between physicians and RNs, utilizing the documenta-
tion available in the EPR. The comprehensive medica-
tion therapy plan was updated and confirmed if this was 
deemed to be necessary. The RN represented the client as 
in the previous phases of the process.

Summary of significant changes in the division of work 
and collaborative practices
As a result of the study, the division of health profes-
sionals’ responsibilities became more explicitly defined, 
leading to more effective use of available resources in the 
medication management in home care (Table  1; Fig.  2: 
3rd model). The PNs’ role evolved to focus on medica-
tion follow-ups and more standardized documentation 

instead of only manually dose dispensing and adminis-
tering medicines. The PNs also became more involved 
in medication counseling. The tasks between RNs and 
CPs became more explicitly defined and changed to 
avoid duplicate work in collecting and summarizing 
patient information for medication reviews in the 3rd 
model compared to the 1st baseline and the 2nd model 
(Table 1).

Tools for the MedRec and medication follow-up were 
established. These guide the PNs’ work and more struc-
tured patient information documentation into the 
EPR. Respectively, a specific RAI-DRP-screening tool 
and structured documentation strategy into the EPR 
improved collaboration between care team members. 
Based on the systematic work of the PNs and RNs, the 
CPs’ time was allocated to the selected home care clients 
at potential risk for clinically significant DRPs. The medi-
cation review phase (Phase 5) evolved from the team-
work between the physician and the RN at baseline (1st 
model) to a collaborative teamwork involving also a CP in 
the 3rd model (Table 1). Based on the preparatory work 
of the RN in Phases 2 and 3 and the CP in Phase 4 and 
its structured documentation, the goal of the interprofes-
sional case conferences evolved to establishing compre-
hensive medication therapy plans for individual home 
care clients. The explicit therapeutic goals and tasks for 
each care team member involved in implementing the 
medication therapy plan were mutually agreed during the 
case conference.

As a result of the study, the local procedure for start-
ing the ADD service and implementing changes to ADD 
customer’s medication regimen was defined. It was also 
recognized that the medication regimen of clients with 
the ADD-dispensed medicines should always be up-to-
date. This avoids the need for a PN to open the medica-
tion sachets for additions or removals of medicines which 
can contribute to dispensing errors. Therefore, the ADD 
sachets’ order and delivery were synchronized to be 
compatible with the home care weekly routines, and the 
timing of the case conference on the clients’ medication 
regimens. The role of community pharmacists focused 
on managing medication orders, dispensing, and delivery 
processes, and answering daily medication-related ques-
tions from RNs and PNs (Table 1). In addition, commu-
nity pharmacists became responsible for regular on-site 
training for home care personnel.

In this study, the development work of the interprofes-
sional project team was supported by the steering group 
consisting of the supervisors and managers (Fig. 1). This 
organization strengthened the adoption of the new, 
standardized medication risk management process and 
facilitated problem-solving in the implementation pro-
ject. For example, in some cases, a MR was conducted, 
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but the physician’s timely clinical decision about the 
medication changes was missing, leading to outdated 
and unusable MR information. Some challenges were 
also encountered in implementing the planned medica-
tion changes, especially in cases where several changes 
needed to take place in stages. Also, the CP who was 
working only a few days a week in home care posed some 
additional scheduling problems to the project. The chal-
lenges were discussed in the steering group meetings and 
changes to improve overall scheduling were agreed. A 
separate form was introduced to support phased imple-
mentation of the medication changes and follow up of 
tasks agreed in the case conference.

To quantify the benefits of the implemented ADD ser-
vice and related medication risk management interven-
tions, an informal questionnaire was sent to the home 
care personnel having experiences of the newly imple-
mented practice. According to the results, all the home 
care respondents reported benefitting from the new 
medication management process with evolved interpro-
fessional collaboration. Systematic preparatory work of 
the PNs, RNs, and CPs in Phases 1-4 improved quality 
of the medication follow-up data and facilitated deci-
sion making in the collaborative case conferences. The 
medication risk management interventions, tools and 
collaboration was reported to improve the RNs’ and PNs’ 
geriatric medication knowledge, as well as RNs’ ability to 
evaluate the status of clients’ medication management as 
a whole. The collaborative approach improved the effi-
cacy of the clinical pharmacists’ work and deepened their 
clinical pharmacy expertise.

Discussion
Our implementation study demonstrated that intro-
ducing the ADD service in a home care setting is a big 
change. The change is even bigger when the ADD ser-
vice implementation includes integration of prospec-
tive medication risk management interventions, such 
as MedRec, MR, and follow-ups. The implementation 
process consists of several consecutive phases, requiring 
time and commitment. Crossing organizational bounda-
ries requires well-defined leadership to coordinate skills, 
allocate resources, and ensure timely participation of 
different professionals. In this study, the medication 
management process with implemented changes was 
described, risk phases were identified and evaluated, and 
the responsibilities and division of work between differ-
ent professionals were explicitly defined. In addition, 
instructions and tools were developed to support consist-
ent practices in the medication management process.

In Lahti home  care, the ADD implementation pro-
cess was facilitated by the previous collaboration 
between the hospital pharmacy and geriatric wards in 

optimizing medication for older residents. The local 
implementation project for MR had already started as 
part of Fimea’s Network before home care decided to 
start a public procurement process for the ADD service 
for home care clients.

The tools guiding different Phases of the new medica-
tion risk management process had an important role in 
improved patient data sharing between different profes-
sionals involved in the care team. The only participants 
who did not have access to the EPR were community 
pharmacists. This complicated and hindered the evolu-
tion of their tasks and responsibilities, which also has 
been observed in previous studies both in Finland and 
elsewhere [28, 59, 60]. In Finland, the development of 
EPR to support coordinated medication risk management 
and patient information sharing has been prioritized as 
one of the critical measures promoting rational pharma-
cotherapy [4]. At the same time, access to the EPR infor-
mation for the community pharmacists has been desired 
to the extent necessary for their involvement in ensuring 
safe and rational medication use in outpatient care [61]. 
A nationwide information system-based medication list 
is currently under development to improve information 
sharing between clients, health professionals, and com-
munity pharmacists [62].

The development of the medication management pro-
cess in Lahti home care and the integration of the medi-
cation risk management interventions into the ADD 
service have been essential steps towards ensuring safe 
and rational pharmacotherapy for older adults in the 
home care setting. The urgency to develop new practices 
to support appropriate pharmacotherapy and medicine 
taking as part of geriatric outpatient care is reflected in 
the fact that some other reported implementation stud-
ies in home care were carried out in Finland close to the 
time of our study [63–65]. They all resulted develop-
ment of procedures similar to ours with some variations 
due to local resources and practices. The same applies to 
reported studies elsewhere [66, 67].

In addition to ADD services for older home care cli-
ents, many other local development projects focusing 
on geriatric pharmacotherapy have been carried out in 
Finland, mainly focusing on implementing collaborative 
medication review practices in various settings [59, 68]. 
An inventory in 2015 indicated that the developments 
have led to diversified medication review practices [68]. 
The same concerns ADD services and related medica-
tion risk management interventions [14] although the 
national ADD guideline has been available since 2016 
[32]. One reason for the diversity and emphasis on logis-
tics in ADD services may be the public procurement 
focusing insufficiently on the medication risk manage-
ment interventions. The medication risk management 
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aspects should be emphasized more in the future ADD 
service procurement processes and contracts.

Regional implementation of the ADD service in Lahti 
home care has steadily extended after the study was con-
ducted in 2015. More hospital pharmacists have been 
allocated to home care. In some care teams, the phar-
macists participate regularly in team meetings via video 
calls. These changes have also improved CPs’ contribu-
tions to the medication management process.

The action research method [44] is commonly used 
in the development of new practices and services. The 
systems-based risk management perspective through 
Reason’s Swiss Cheese Model [45] supported the devel-
opment of a comprehensive and cross-organizational 
medication management process. However, the results of 
this study are dependent on the organizational context; 
employees, resources, and setting, as well as maturation 
of the organization to change its practices. The same 
level of enthusiasm for the development, collaborative 
work and trust between health professionals and proac-
tive risk management expertise might not be available 
in all organizations. Even though the outcomes of this 
study cannot be generalized, they can be transferred to 
other similar settings with some local adoption. Despite 
these limitations, this study has informed the regional 
public procurement processes of the ADD services. The 
results have also had policy implications on the national 
ADD guidelines published in 2016 [32] and Fimea’s medi-
cines optimization guidelines for older adults [34]. Fur-
thermore, the findings align with the government-based 
rational pharmacotherapy action plan established in 2018 
[4] and current service quality recommendations of the 
geriatric outpatient care [6].

Further research is particularly needed to assess clini-
cal outcomes and cost-effectiveness of the developed 
ADD service that integrates medication risk manage-
ment interventions. This evidence could inform target-
ing, especially MR and counseling interventions, to those 
benefiting from these interventions the most. Another 
important topic for future research is the development of 
quality indicators for rational pharmacotherapy to be uti-
lized by regional authorities. Their commissioning role of 
the services will be strengthened in the ongoing reform 
of the social and health services system. The indicators 
are particularly needed to ensure rational pharmacother-
apy in the services of older residents.

Conclusions
The transition to the ADD service allows implementing 
the effective medication risk management interventions 
within regular home care practice. These integrated sys-
temic defenses should be considered when national ADD 
guidelines are implemented locally. The same applies to 

the situations in which public home care organizations 
responsible for services e.g., municipalities, purchase 
ADD services from private service providers.
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