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a systems approach
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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 reqgular 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

Introduction

Health systems worldwide are challenged by the service

needs of populations that are growing older [1]. Part of
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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
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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 >65years 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 >75years 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
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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
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Researchers

Participated in managerial level
activities (HT) and as a member of the
expert team (SK)

Analyzed the draft guidelines on the
ADD service and older people
medication management activities
recieved from the Finnish Medicine
Agency to be piloted for local
development purposes

Summarized legislation and policies to
be followed in the development

Suggested practices to be tested by the
interprofessional expert team prior the
implementation into the medication
management process

Facilitated the work of the
interprofessional expert team and
utilized own understanding of the
systems theory

Wrote the documents created during
the proces i.e. memos, instructions,
education materials etc.

Action research:

Synthesized medication management
process development actions by
analyzing home care documents
relating to the implementation study

Conducted constant discussions and
reflection between each other during
the analyzis

Discussion of the development results
with the international literature
relating to the ADD service, national
level policies and the ADD service
guidelines

Steering group of consisting of the home
care and hospital pharmacy managers

Implementated the decision to use
ADD service in home care

ADD service tendering documents:
Defined local ADD service quality
criteria --> identification of the safety
risks and need for standardized
practices in the medication
management process when the ADD
service is in use

Decided to establish an
interprofessional expert team to
develop the medication risk
management process in home care

Guided the development of the
medication risk management process

Organized an open forum for ADD
service providers to discuss the
tendering process, documents and the
home care medication risk
management process

Conducted the ADD service tendering
procedures

Negotiated with three providers for the
ADD service contracts

Guided the implementation of the ADD
service whit the medication risk
management interventions in home
care

Approved the instructions to guide the
medication risk management process

Continuous process evaluation and
need for quality improvement

Interprofessional expert
team and community
pharmacies

Expert team:

Analyzed and identified the safety risks
of the home care medication
management process with the ADD
service

Developed defenses to the medication
management process and tested those
in practice

Implemented tested medication risk
management interventions into the
daily clinical practice

Developed instructions and tools to
guide strandardized practices

Educated other home care personnel
about the ADD service and the new
medication risk management process

Acted as a tutors for the medication risk
management process and the ADD
service dissemination to the all home
care areas (n=6). As tutors, they aimed
to diffuse learned way of working in
close collaboration between different
health professionals

Community pharmacies:

Participated in testing and evaluating
the ADD service practices in the
medication management process

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

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
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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.
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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.

Assessment Instrument [37]

e=a
}
_
=
=
=

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, RAl = Resident
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High risk phases of the medication management process

Prescribing

Dispensing: ADD

Medication
administration

Medication follow-up

Systemic defenses for the identified preventable risks

Medication list up-
dated based on the
MedRec

Clinically significant
risks of medication
identified by a
Pharmacist

Patient information
and medication risk
assessment results

available

Medication follow-up
information available
within EPR

Comprehensive
medication therapy
plan and instructions
for the follow-up
compiled

Clients medication
suitability for the ADD
service assured

Information sharing
between community
pharmacy and home
care is safe, agreed and
practices are
documented

Medication order and
delivery practices
agreed and
documented

Medication change
implementation
standardized: Acute
changes are

conducted outside the
ADD service and non-
acute changes are
conducted in the
following sachet period

Distribution errors
expected to decrease
by using the ADD
service

Quality indicators
established for the
ADD service

A combined
medication list
covering both dose-
dispensed and
manually dispensed
medicines

Administration
practices of dose-
dispensed and
manually dispensed
medicines according
to the combined
medication list
instructed and
documented

RNs support to PNs in
regular medication
therapy follow-ups

Medication counseling
ensured to home care
clients and their
proxies to support
adherence and self-
management

Instructions and tools
implemented to identify
DRPs

Documented
instructions given to PNs
on how to monitor and
document the effects of
medication

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

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].



Page 7 of 14

(2021) 21:663

Tahvanainen et al. BMIC Geriatrics

YdT Y2 UIYIM UOIIDIUSUINIOP P3INIDNIIGS «
(SYNpL 43p|o 2Y1 104 UONIIIPaUI J1pLdoIddpul

Aljpiuaiod ‘suoipaipul ‘sawija busop ‘uonouny Aaupry sns
-13A UO/IDIIPaLU 'SUOIIDIIUI SOIWDbUAPOIDULIDY PUD 233U
-1YO2DWLIDYA) S44Q WDIYIUBIS AjpI1Uld JO LODIYIIUSP) +

(Y43 aY1 01 ssa00p ou spy Aopwipyd Ayunui

-w0o2 3y ) SYI0W £ 104 Ajjpnsn gay 2pisino pup $4aam ¢

JO poad 10j paiapio a1p saupIpal Jgy JIpuIa 21n2as BIA
Aoowioyd Aunwwod 3y wowy suoRvIpau buliapiQ «
S2UI02IN0 Pa32adxa

DPUD SAN-MOJj04 ‘Sabupyd UOIDIIPAW UO SNJ buildniisuy «
(wioy dn-mojjo)

D2INIDNIIS) Y D 49D UODWLIOUI dN-MOJj0§ BUIDINOIL *
4d3 @Y1 UIYIIM UOIRIUBWND0P pue sdn-mojjo- «

N 210424 {dq

0] U0/IDWIOJUI pUNOIDYODQ JO UODIUALUNIOP PAIMIDNIIS «
(212

5001 bujuaa10s-jy7y ‘DIDP JUBILd ‘NY Aq 1IN0 PatLIDd 23YPa)
$22JN0S SNOLIDA WOJ UOIIDWIOJUI pUnoIbY2Dq buiuiquio?) «
sbulleaw weayl a1ed |euolssajoidiaiul buiziuebiQ -

YW\ €J0J P2 3y Jo 1sioewieyd jedjuld e buiwiojul «
(joo) bujuaaids-jyy

‘burioyIuow [pnuUD ‘921Mas (JAY aY3 bUILIDIS JUdld Mau
‘SuoRIpuOod Uj 2bubyd "6'8) Sgyq YuM siual2 buijuapy «
sabp1I0YS UONDIIPaLI S1UBJJD 1NOQD NY dY1 bulusioju] «

YW D 210J2q 224 pajy paunidnis «

dd7

3Y1 UIYIM UOLIDIUBLWIND0P P3|IDIapP 210 pUD dn-mojjod «
(SSUIDIPaW |[2) UOIeNSIUIWUP. UONEDIPSIA *

(pasuadsip

-gq@y 10U aie Jey) saudipaw) bupays sjgnoq «
(pasuadsip

-g@y 1ou aJe 1ey) saudipawl) buisuadsip asop [enuely «

(Y43 343 UIY3IM UORDIUBUINIOP)
sabuby> uonpIIPaW J0J SJUWNDID puD SUO1SAOONS
sgyd [onuaiod buikyauap; -
(SNY “sp102a1 udnipd aled
2/U041D3)3 *D°d) UOLWLIOJUI pUNOIDYODQ bULBYIDD +  SWOY Ul JUSWSDRUBW UOIIEDIPIU 104 JUDWIDAIOAU ON  (SdD) Sispewdeyd [esjul)d

Yd3 343 UIYIIM UOIIRIUSWIND0P pue dn-moj|o4 «
s9buUBYD UOIIeDIPaW U0 SNd Bunnonisuj «
SUOI1RDIPAW JJSIUILPE O} MOY UO SNd Bunnoniisuj «

(UOISSNDSIP [DWIOJ-UOU D) 21D1S S, U312 Hd3 343 UIYIIM UOI1RIUSWINDOP pue dn-Moj|04 «
341 Uo UoNDLWIOJUI punolbyo0q Jsibulipyd b BUIAID « SUO[1BDIP3W JSISIUIWIPE 0} MOY UO SNd Buiidnisuj «
sbunaaw waj [puoissajoidiaiul buiziuvbig « sabueyd g|gissod
YW D 10} paau ayi Jo Jsipbwinyd [pa1uld b bujusioju - pue suofed|PaW BULBISIUILIPE UO SN Bunoniisu -
(jo01 sbunasw ueldisAyd-asinu buiziuebiQ -

bujuaauss-jyy a4l buisn) sgyg Yim spualps buikjiuapy « SdYd YaM sjualp Bulkynuspl«  (SNY) sasinu pasdisibay
foew
ASewieyd AJunuwWWOD WO} suonedipawl buuapiQ -Jeyd ALUNWWOD Y3 WOJ SUOKeDIPIW BULIIPIQ
Yd32Y} UIYlM UO[IRIUSWINDOP pue dn-mojjo » Yd3 Y1 UIYlm uoeiuswnoop pue dn-mojjo- -
UOIRASIUILUPE UONRIIPSIA « UORNSIUILIPR UONBIIPSIA »
(suoned|pawi ||e) budaYyd a|gno( - (suonedipaw |[e) buppayd s|gno( -

(suonedipaul |e) Buisuadsip 9s0p [enue (suonedipawl |e) Buisuadsip 950p [enuely « (SNd) s®s4nu [eondeid

2IAI9S AQY J0 Asn
ay1 buowe pajuswajdwi pue padojaaa(q PO PIE

A>ewleyd jeydsoy pue aJed awoy
foew.eyd [eydsoy pue swes) 24ed dWOY Y} UIIMIDQ PINIL]S UOIIRIO]R][0D 34043 ‘SSad0ad
Buinjoaul 1>8foad 1utof 151y By 191y :ISPO PUT juswabeuew uonedIpPaW |ensn ayL :I9PO IS | dnoJb |euoissajoid

SJ[B1] Ul payiew d4e [9poul snoiaaid 3y 01 paseduwod sabuey?) /€] Uawnsu|

JUSWISSISSY 1UDPISSY = VY ‘M3IAI UONEIIPIW = YA 'WId1SAS pI0d3l 1UDNed dIUoNIIje = HdT ‘Wajqold paiejal-bnip=dyqg ‘Buisuadsip asop paiewoine =gy 'siun 212> awoy
3U1 Ul pR1usWIR|dWl S49M SUONUSAISIUL USWSBRURW YSI UOIeDIpaW palefal pue 321AJ8S day aY1 9jiym Wesl aled 3yl Ul $Ysel s [euoissajoid Liesy yoes Jo uoinjoa] L djqeL



Page 8 of 14

(2021) 21:663

Tahvanainen et al. BMIC Geriatrics

Aowioyd Aunwwod ay1 01 s19y20s Jay 40 Aanijad «
2oUDINSSD puD (04U AYpnb Yym sainpasoid ggy
aay 104 Aujiqoins suonDIpaul ayl buiyday ) «

Yoam D
1N0QD $3XD1 SaUIOY ,SIUBIJD Y1 O S18Y2DS Y1 JO AIdAIj3p O1
sauIipaw gay ay1 buliapio wouy ssaooid [pasiboy 3y
SUOIISaNb LONDWLIOJU]

uonpIpaw Ajiop Aub oAby A3y3 1 s3sinu 03 bUIpUOdsay «
bujy

~jasuno2 310ddns 01 2102 awoy Joj UolLINPa buZIubbi()
syun

212 9WOY 31 01 SsUIPaW pPasuadsip syl Jo AlsAlled «
uopneyodsue

pue 93} 1AIes dQY 243 J0j 218D SUWIOY pue S3uIpa
PasuSdsIp JI9Y3 104 SIUSI|D 3Jed Doy ay1 bul|ig «
SYUSI|D 24BD BWOY 3y} JO

J|PYSQ UO SDUIDIPAU JOJ JUBWSSINGUIIDS JO BulbrUBY *
uonp|sibaj 03 buipioddp

aay ay1 4o apisino suoip2Ipa pub gy buisuadsiq «
S12Y2DS Ul paiaAljap suonpapal gy buiydayo ajgnod -
Aupdwiod gqy ayi wioi uonpaIpaw gay bulspio «

NY BIA 4 243 01 papipmio) 2q 03 24D sabupy>

104 U01526bns 31qissod pub UoIDWIOUI 3Y1 ‘M3IA JO JulOd
A)J1qD3INS D WO UOIIDILYLIBA SPa3U UOIIDIIPAUI 33 J] «
@@y 104 A11j1GDIINS SUOLDIIPaUI dYI BUINI3Y D) €= 3DINI3S
341 0 11D}s) Hun ggy Y3 01 1sl] UODIIpaW 3yl buipuas «
JIDWI3 BIA 3IDI3UIOY 31 UIOI SI3PJO UOIIDIIPaUI BUINIGISY «

sdn-mojjoy 10j SUCIINIISU] «

(ssaubuljjim yusnod

18A3] 3|GDIS D UO UOJIDIIPALL) 3IINIS-JY Y1 10) UOISIDa(] »
sabueyd

uoedIpaW |je Bujwiyuod pue suondunsaid d1uoids|T «
Hd3 2Y1 UIY1IM UoIRIuRWND0(J *

151] UOIIBDIPAWL 3y} JO UOIPULIOJUOY) «

buijnpay2s pue uonedIPaW Ul s9buLRYD UO UoISIDI( «
upyd Adpiay3 uonpoIpaw aAISUaya1dLuod

s1ua1od b bupailn) <— upjd dn-mojjoy pup UOILIIPAW
aY1 buIBISIUILIPD ‘UOHDIIPaLUI ‘SNID)S Y3[DaYy JUSLIND 34}
1N0QD W3} 31D [DUOISS2JOIAIBIUI 3YT UM UOISSNISIT »

s)un 3Jed 3Woy
2U1 01 SAUIDIPAW PAsUAS|P dY1 JO DULIDAIRQ *
S3UP|PaW pasuadsip ay3 10§ SIUSID 24ed suloy bu
SIUSI|D 4B SUIOY JO Jleyaq

U0 S3UDIPaWL J0f JUSWSSINGUIS) 33 Jo buibeueyy -
suonedIpaw ||e buisusdsiq «

sabueyd

uonedPaW |je Buiwiyuod pue suondosaid 21U «
Hd3 Y3 UIYIIM UO1RIUSWND0( -

1S1] UONEDIPAW Y] JO UONRULIOJUOY) -

uonesIPaW Ul sabueyd Jo UoIsdI( -

UoIIDIIPaLU pUD SNIDIS

U112 1N0GD LD} [DUOISS2J0IcIdIUI UM UOISSNISI(] -

- Auedwod qqy 9jesedas v

s)un a1ed
SWOY 2yl 03 SUIDIPaW pasuadsip syl BulaAIlRQ «
sauPIpaW pasuadsip ay3 10§ SIUSIP 2183 2Woy b
SIUSI|D 4BD BUWIOY 4O JlBYyq

UO S3UPIPaWL Jof JUsWasinquIal 3y Jo buibeuely -
suonedIpaw ||e buisuadsiq «

sabueys uon

-ed|pawl |je bulwliyuod pue suonedipaul buiguasaid «
Hd3 Y1 UIYaIm UOIIeIUSWNI0(]

1s1] UOIIBDIPaALL 3y} JO UORPWILYUOD) »

ssbueyd uo Bulsew UoIsSIdA

juaned ay1 Jo uopedIpaw pue

SNIBIS JUDLIND 3Y3 INOGE (NY) 9SINU B Y2UM UOISSNISI «

sispewseyd Ayunwwod

(d) veisAyd

9JIAI9S AQY Jo ash
3yl buowe pajuswajdwi pue padojaaa(q PO PIE

foeweyd [eyidsoy pue swes) aJed awoy
Buiajoaul 1>3fo.d juiof 151y 3Y) 191V SPOW pPUZ

A>eweyd jeridsoy pue ai1ed dwoy
3Y) UsaM]a( pa1ie]s uoleloqe|jod aloyaq ‘ssadold
juswabeuew uonedipaw [ensn ay 1 :]SPON ISL

dnoib [euoissajoid

(panunUod) L 3jqer



Tahvanainen et al. BMC Geriatrics (2021) 21:663

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

Abbreviations

ADD: Automated dose dispensing; CMR: Comprehensive medication review;
CP: Clinical pharmacist; DRP(s): Drug-Related Problem(s); EPR: Electronic
Patient Record; FIMA: The Finnish Interprofessional Medication Assessment;
Fimea: Finnish Medicines Agency; MDS: Minimum Data Set; MedRec: Medica-
tion Reconciliation; MR: Medication review; MSAH: Ministry of Social Affairs
and Health; OTC (medication): Over-the-Counter medication; P: Physician; PN:
Practical nurses; RAI: Resident Assessment Instrument; RN: Registered Nurse;
SOP: Standard Operating Procedure.

Acknowledgments

The authors would acknowledge Péijat-Hame Joint Authority for Health and
Wellbeing for enabling the research project and especially Home care and
Hospital Pharmacy Team for participating in the study and particularly Director
Ismo Rautiainen, Service Manager Margit Vento and Hospital Chief Pharma-
cists Carita Linden-Lahti and Leena Riukka for supporting the study project.
We also thank the other teams involved in the Interprofessional Network

of Medication Optimization of the Older Adults coordinated by the Finnish
Medicines Agency Fimea.

Authors’ contributions

Heidi Tahvanainen (HT), Sini Kuitunen (SK), Anna-Riia Holmstrom (ARH), Marja
Airaksinen (MA). Study concept and design: HT, SK, MA. Acquisition and analy-
sis or interpretation of data: HT, SK, ARH, MA. Drafting of the manuscript: HT,
SK, MA. Critical revision of the manuscript for important intellectual content:
HT, SK, ARH, MA. Final approval of the version to be published: All authors have
approved the final manuscript to be published.

Authors’ information

HT, SK: City of Lahti, Hospital Pharmacy —current Paijét-Hame Joint Authority
for Health and Wellbeing, HospitalPharmacy. HT and SK have been appointed
to new positions in other organizations.

HT, SK: Doctoral Pogramme in Drug Research, Faculty of Pharmacy, University
of Helsinki, PO. Box 56, 00014 Helsinki, Finland

ARH, MA: Clinical Pharmacy Group, Division of Pharmacology and Pharma-
cotherapy, Faculty of Pharmacy, University of Helsinki, PO. BOX 56, 00014,
Helsinki, Finland

Funding

The data were collected during the development project funded by the Finn-
ish Innovation Fund Tekes. No external funding was received for preparation
of this article.

Availability of data and materials

The data that support the findings of this study are available from the corre-
sponding author upon reasonable request and with permission of the city of
Lahti. Data was collected under granted permission for the current study.

Declarations

Ethics approval and consent to participate

The study was regarded as a development of practice. Therefore, no ethical
approval was sought. The city of Lahti, Social and Health Services*, Services for
the Elderly (D/899/13.00.00.00/2016), has granted the research permission. The
research permit justified combining everyday working and scientific research
with results dissemination.

*The current organization name granting the research permit is Paijat-Hame
Joint Authority for Health and Wellbeing.

Consent for publication
All parties of the practice development study have agreed on consent for
publication based on the Research Permit.



Tahvanainen et al. BMC Geriatrics (2021) 21:663

Competing interests
The authors declare that they have no competing interests.

Author details

"Doctoral Programme in Drug Research, Faculty of Pharmacy, University

of Helsinki, PO. Box 56, 00014 Helsinki, Finland. 2Clinical Pharmacy Group, Divi-
sion of Pharmacology and Pharmacotherapy, Faculty of Pharmacy, University
of Helsinki, PO. Box 56, 00014 Helsinki, Finland.

Received: 22 November 2020 Accepted: 30 October 2021
Published online: 23 November 2021

References

1. Rouzet D, et al. Fiscal challenges and inclusive growth in ageing societies.
OECD Econ Policy Papers. 2019;27. https://doi.org/10.1787/c553d8d2-en.

2. Modin S, Furhoff A. The medical care of patients with primary care home
nursing is complex and influenced by non-medical factors: a compre-
hensive retrospective study from a suburban area in Sweden. BMC Health
Serv Re. 2004;4(1):22. Available at: http://bmchealthservres.biomedcent
ral.com/articles/10.1186/1472-6963-4-22. Accessed 16 Mar 2021. https.//
dol.org/10.1186/1472-6963-4-22.

3. Hubbard RE, O'Mahony MS, Woodhouse KW. Medication prescribing in
frail older people. Eur J Clin Pharmacol. 2013,69(3):319-26.

4. Hameen-Anttila K, Narhi U, Tahvanainen H. Rational pharmacotherapy
program Rational Pharmacotherapy Action Plan Final report, vol. 19:
Ministry of Social Affairs and Health Reports and Memorandums; 2018.
Available at: http://urn.fiyURN:ISBN:978-952-00-3930-1. Accessed 16 Mar
2021

5. Ministry of Social Affairs and Health. Future Health and Social Services
Centres 2020-2022. Programme and related Project Guide, vol. 3: Ministry
of Social Affairs and Health Reports and Memorandums; 2020. In Finnish.
Available at: http://urn.fiy URNISBN:978-952-00-4136-6. Accessed 16 Mar
2021

6. Ministry of Social Affairs and Health. Laatusuositus hyvan ikdantymisen
turvaamiseksi ja palvelujen parantamiseksi 2020-2023, vol. 29: Ministry
of Social Affairs and Health Reports and Memorandums; 2020. In Finnish.
Available at: http://urn.fiyURN:ISBN:978-952-00-5457-1. Accessed 16 Mar
2020

7. World Health Organization. Towards people-centered health systems:

An innovative approach for better health outcomes; 2013. Available at:
https://www.eurowho.int/__data/assets/pdf_file/0006/186756/Towar
ds-people-centred-health-systems-an-innovative-approach-for-better-
health-outcomes.pdf Accessed 16 Mar 2021.

8. Maher RL, Hanlon JT, Hajjar ER. Clinical consequences of polypharmacy in

elderly. Expert Opin Drug Saf. 2013;13(1). https://doi.org/10.1517/14740

338.2013.827660 Available at: http://www.ncbi.nlm.nih.gov/pmc/articles/

PM(C3864987/. Accessed 16 Mar 2021.

Panesar SS. deSilva D, Carson-Stevens a, et al. how safe is primary care?

A systematic review. BMJ Qual Saf. 2016;25(7):544-53. https://doi.org/

10.1136/bmjgs-2015-004178 Available at: http://qualitysafety.omj.com/

content/25/7/544. Accessed 16 Mar 2021.

10. Price SD, Holman CDJ, Sanfilippo FM, Emery JD. Association between
potentially inappropriate medications from the beers criteria and the
risk of unplanned hospitalization in elderly patients. Ann Pharmacother.
2014;48(1):6-16. https://doi.org/10.1177/1060028013504904 Available at:
https://pubmed.nchinlm.nih.gov/24396090/. Accessed 16 Mar 2021.

11. Tommelein E, Mehuys E, Petrovic M, Somers A, Colin P, Boussery K.
Potentially inappropriate prescribing in community-dwelling older
people across Europe: a systematic literature review. Eur J Clin Pharmacol.
2015;71(12):1415=27. https://doi.org/10.1007/500228-015-1954-4 Avail-
able at: https://pubmed.ncbi.nlm.nih.gov/26407687/. Accessed 16 Mar
2021,

12. Saastamoinen LK, Verho J. Register-based indicators for potentially inap-
propriate medication in high-cost patients with excessive polypharmacy.
Pharmacoepidemiol Drug Saf. 2015,24(6):610-8.

13. Saastamoinen LK, Verho J. Drug expenditure of high-cost patients and
their characteristics in Finland. Eur J Health Econ. 2013;14(3):495-502.

14, Sinnemaéki J. Automated dose dispensing service for primary care
patients and its impact on medication use, quality and safety. Doctoral

\O

20.

21.

22.

23.

24.

25.

26.

27.

29.

30.

31

32.

33

34.

Page 13 of 14

dissertation. University of Helsinki, 2020 Available at: http://urn.fi/URN:
ISBN:978-951-51-6537-4. Accessed 16 Mar 2021.

. European Directorate for the Quality of Medicines & HealthCare, Council

of Europe: Automated dose dispensing (ADD) - Guidelines on best prac-
tice for the ADD process, and care and safety of patients. 2018; Available
at: https//www.edgm.eu/en/news/new-automated-dosedispensing-
add-guidelines. Accessed 16 Mar 2021.

. Bardage C, Ekedahl A, Ring L. Health care professionals’ perspectives

on automated multi-dose drug dispensing. Pharm Pract (Granada).
2014;12(4):470.

. Sinnemaki J, Sihvo S, Isojarvi J, Blom M, Airaksinen M, Méntyla A.

Automated dose dispensing service for primary healthcare patients: a
systematic review. Syst Rev. 2013;2:1.

. Sinnemaki J, Airaksinen M, Valaste M, Saastamoinen LK. Impact of the

automated dose dispensing with medication review on geriatric primary
care patients drug use in Finland: a nationwide cohort study with
matched controls. Scand J Prim Health Care. 2017;35(4):379-86.

. Bobrova V, Heinamaki J, Honkanen O, Desselle S, Airaksinen M, Volmer D.

Older adults using multi-dose dispensing exposed to risks of potentially
inappropriate medications. Res Social Adm Pharm. 2019;15(9):1102-6.
Mertens BJ, Kwint HF, van Marum RJ, Bouvy ML. Immediate or deferred
adjustment of drug regimens in multidose drug dispensing systems. Res
Social Adm Pharm. 2019;15(3):303-9.

Hammar T, Hovstadius B, Lindstrém B, Petersson G, Eiermann B.

Potential drug related problems detected by electronic expert support
system in patients with multi-dose drug dispensing. Int J Clin Pharm.
2014,36(5):943-52.

Belfrage B, Koldestam A, Sjoberg C, Wallerstedt SM. Prevalence of subop-
timal drug treatment in patients with and without multidose drug dis-
pensing--a cross-sectional study. Eur J Clin Pharmacol. 2014;70(7):867-72.
Wallerstedt SM, Fastbom J, Johnell K, Sjoberg C, Landahl S, Sundstrom

A. Drug treatment in older people before and after the transition to a
multi-dose drug dispensing system-—a longitudinal analysis. PLoS One.
2013;8(6):267088.

Sjoberg C, Edward C, Fastbom J, et al. Association between multidose
drug dispensing and quality of drug treatment-a register-based study.
PLoS One. 2011;6(10):e26574.

Olsson J, Bergman A, Carlsten A, et al. Quality of drug prescribing in
elderly people in nursing homes and special care units for dementia:

a cross-sectional computerized pharmacy register analysis. Clin Drug
Investig. 2010;30(5):289-300.

Johnell K, Fastbom J. Multi-dose drug dispensing and inappropriate drug
use: a nationwide register-based study of over 700,000 elderly. Scand J
Prim Health Care. 2008;26(2):86-91.

Bergman A, Olsson J, Carlsten A, Waern M, Fastbom J. Evaluation of the
quality of drug therapy among elderly patients in nursing homes. Scand J
Prim Health Care. 2007;25(1):9-14.

. Toivo T. Prospective medication risk management in primary care:

Enhancing coordination of care and community pharmacists’ participa-
tion. Doctoral dissertation. University of Helsinki, 2020 Available at: http://
urn.fi/URN:ISBN:978-951-51-6464-3. Accessed 16 Mar 2021.

Sjoberg C, Ohlsson H, Wallerstedt SM. Association between multidose
drug dispensing and drug treatment changes. Eur J Clin Pharmacol.
2012;68(7):1095-101.

Sinneméki J, Saastamoinen LK, Hannula S, Peura S, Airaksinen M. Starting
an automated dose dispensing service provided by community pharma-
cies in Finland. Int J Clin Pharm. 2014,36(2):345-51.

Kwint H, Faber A, Gussekloo J, Bouvy ML. Effects of medication review

on drug-related problems in patients using automated drug-dispensing
systems. Drugs Aging. 2011;28(4):305-14.

Ministry of Social Affairs and Health: Ladkkeiden potilaskohtaisen annos-
jakelun hyvat toimintatavat. Ministry of Social Affairs and Health Reports
and Memorandums 2016; 1 Available at: http://urn.fif URN:ISBN:978-952-
00-3692-8. Accessed 16 Mar 2021.

City of Lahti. Statistics and publications. Statistics and publications.
2016:1-2.

Kumpusalo-Vauhkonen A, Jarvensivu T, Mantyld A. A multidisciplinary
approach to promoting sensible pharmacotherapy among aged persons
- a national assessment and recommendations. Finnish Medicines
Agency Fimea 2016:8. (abstract in English). Available at: http://www.



Tahvanainen et al. BMIC Geriatrics

35.

36.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51,

52.

53

(2021) 21:663

fimea.fiyfdocuments/160140/1153780/KAl+8_2016.pdf/7acaeff3-999%e-
4749-8a47-36fbch4db8b7. Accessed 16 Mar 2021.

Dimitrow MS, Mykkanen S|, Leikola SNS, Kivela S, Lyles A, Airaksinen MSA.
Content validation of a tool for assessing risks for drug-related problems
to be used by practical nurses caring for home-dwelling clients aged
>65 years: a delphi survey. Eur J Clin Pharmacol. 2014;70(8):991-1002.
Landi F, Tua E, Onder G, et al. Minimum data set for home care: a valid

instrument to assess frail older people living in the community. Med Care.

2000;38(12):1184-90.

. Inter-RAl home care: http://www.interrai.org/home-care.html. Accessed

16 Mar 2021.

National Institute for Health and Wellbeing: RAl-comparative develop-
ment (only in Finnish) https://thl fi/fi/web/ikaantyminen/palvelutar
peiden-arviointi-rai-jarjestelmalla. Accessed 16 Mar 2021.

Ministry of Social Affairs and Health: Kuntainfo 10/2020 Vanhusten lagke-
hoidon toteutus avohoidossa. 2007. Available at: https://stm.fi/docum
ents/1271139/21203212/Kuntainfo+10_2020+vanhuspalvelulain+
muutokset+1.10.2020.pdf/9aef1987-5cbd-76a0-10b9-5c9a7a2a2bef?t=
1601379097246. Accessed 16 Mar 2021.

Medicines Act 395/1987 English translation available at https://www.
fimea.fi/documents/160140/765540/18580_Laakelaki_englanniksi_paivi
tetty_5_2011.pdf. Accessed 16 Mar 2021.

Finnish Statistics on Medicines 2019. Finnish Medicines Agency Fimea
and Social Insurance Institution, 2020. Available at: http://urn.fif URN:NBN:
fi-fe20201217101079. Accessed 16 Mar 2021.

Hart E, Bond M. Action research for health and social care, a guide to
practice. Buckingham: Open University Press; 1995.

Lewin K. Action research and minority problems. J Soc Issues.
1946;2:34-46.

Meyer J. Using qualitative methods in health related action research. Br
Med J. 2000,320:178-81.

Reason J. Human error: models and management. BMJ. 2000;320:768-70.
Ministry of Social Affairs and Health (2007). Safe pharmacotherapy
among the aged: obligations for the municipalities. Kuntainfo 6/2007.

In Finnish. Available at: https://stm fi/~/trygg-lakemedelsbehandling-for-
aldre-kommunernas-forpliktelser. Accessed 16 Mar 2021

Ministry of Social Affairs and Health and Association of Finnish Munici-
palities. Laatusuositus hyvén ikdéntymisen turvaamiseksi ja palvelujen
parantamiseksi 2017-2019, vol. 6: Ministry of Social Affairs and Health
Reports and Memorandum; 2017. Available at: http://urn.fi/URN:ISBN:
978-952-00-3960-8. Accessed 16 Mar 2021

Auvinen K, Réisanen J, Merikoski M, et al. The Finnish Interprofessional
Medication Assessment (FIMA): baseline findings from home care setting.
Aging Clin Exp Res. 2019;31:1471-9 Available at: https://dol.org/10.1007/
540520-018-1085-8. Accessed 21 Nov 2020.

Kwint H, Bermingham L, Faber A, Gussekloo J, Bouvy ML. The relation-
ship between the extent of collaboration of general practitioners and
pharmacists and the implementation of recommendations arising from
medication review: a systematic review. Drugs Aging. 2013;30(2):91-102.
Alassaad A, Gillespie U, Bertilsson M, Melhus H, Hammarlund-Udenaes M.
Prescription and transcription errors in multidose-dispensed medications
on discharge from hospital: an observational and interventional study. J
Eval Clin Pract. 2013;19(1):185-91.

Carr W, Kemmis S. Becoming critical: education, knowledge and action
research. 1. publ. ed. London: Falmer; 1986.

Jain K. Use of failure mode effect analysis (FMEA) to improve medication
management process. Int J Health Care Qual Assur. 2017;30(2):175-86.
Ministry of Social Affairs and Health. Medicine policy 2020, vol. 2: Publica-
tions of the Ministry of Social Affairs and Health; 2011. Available at: http://
urnfi/URN:ISBN:978-952-00-3101-5. Accessed 16 Mar 2021

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

68.

Page 14 of 14

Elo S, Kyngds H. The qualitative content analysis process. J Adv Nurs.
2008;62(1):107-15.

Elo S, Kadridginen M, Kanste O, Polkki T, Utriainen K, Kyngds H. Qualita-
tive content analysis: A focus on trustworthiness. SAGE Open. 2014;4(1)
Available at: http:/journals.sagepub.com/doi/abs/10.1177/2158244014
522633. Accessed 16 Mar 2021.

Medical Research Act. Available at https://wwwfinlex.fi/fi/laki/ajantasa/
1999/19990488. Accessed 19 Sept 2021.

Finnish Advisory Board On Research Integrity. Responsible conduct

of research and procedures for handling allegations of misconduct in
Finland. Guidelines of the Finnish Advisory Board on Research Integrity.
2012. Available at: https://tenk fi/sites/tenk.fi/files/HTK_ohje_2012.pdf.
Accessed 16 Mar 2021.

Duodecim Health portal Terveysportti https://www.duodecim.fi/english/
products/for-heath-care-professionals/. Accessed 21 Nov 2020.

Kallio SE, Kiiski A, Airaksinen M, Mantyld A, Kumpusalo-Vauhkonen A,
Jarvensivu T, et al. Community Pharmacists’ contribution to medica-

tion reviews for older adults: a systematic review. J Am Geriatr Soc.
2018;66:1613-20.

Toivo T, Airaksinen M, Dimitrow M, Savela E, Pelkonen K, Kiuru V, et al.
Enhanced coordination of care to reduce medication risks in older home
care clients in primary care: a randomized controlled trial. BMC Geriatr.
2019;19(1):332.

Kallio A, Korhonen M, Tahvanainen H. Rational pharmacotherapy
program. Working group of data management to support rational
pharmacotherapy, vol. 11: Ministry of Social Affairs and Health Reports
and Memorandums; 2018. Available at: http://urn fi/ URN:ISBN:978-952-
00-3911-0. Accessed 26 Sept 2021

Kanta Service. A national medication list. Available at: https://www.kanta.
fi/en/professionals/national-medication-list. Accessed 16 Mar 2021
Toivo T, Dimitrow M, Puustinen J, et al. Coordinating resources for
prospective medication risk management of older home care clients in
primary care: procedure development and RCT study design for demon-
strating its effectiveness. BMC Geriatr. 2018;18(1):74. 29.

Auvinen K, Réisanen J, Voutilainen A, Jyrkka J, Mantyselkd P, Eija Lonnroos
E. Interprofessional medication assessment has effects on the quality of
medication among home care patients: randomized controlled interven-
tion study. JAMDA. 2021;22(1):74-81. https//doi.org/10.1016/jjamda.
2020.07.007.

Kari H, Kortejarvi H, Airaksinen M, Laaksonen R. Patient involvement

is essential in identifying drug-related problems. Br J Clin Pharmacol.
2018;84(9):2048-58. https://doi.org/10.1111/bcp.13640.

Modig S, Holmdahl L, Bondesson A. Medication reviews in primary care in
Sweden: importance of clinical pharmacists' recommendations on drug-
related problems. Int J Clin Pharm. 2016,38(1):41-5.

Bulajeva A, Labberton L, Leikola S, Pohjanoksa-Mantyld M, Geurts MME,
de Gier JJ, et al. Medication review practices in European countries. Res
Social Adm Pharm. 2014;10(5):731-40.

Kiiski A, Airaksinen M, Mantylé A, Desselle S, Kumpusalo-Vauhkonen

A. An inventory of collaborative medication reviews for older adults -
evolution of practices. BMC Geriatr. 2019;19:321. https://doi.org/10.1186/
$12877-019-1317-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



