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ABSTRACT 

The burden that medication-related problems and risks cause to health 
systems has globally increased because populations are ageing. This burden 
has forced communities to find new strategies and tools to prevent, solve, and 
reduce these problems and risks. This study originates from the Finnish 
Medicines Agency’s (Fimea) programme to promote rational medicines use 
among older adults in Finland that was run during 2012-2015. The programme 
aimed to learn from existing collaborative medicines optimisation practices in 
different social and healthcare contexts to build up guidelines for best 
practices. The field-work findings of the programme raised the need for more 
extensive research on community pharmacists’ involvement in medication risk 
management. Therefore, this study focused on exploring community 
pharmacists’ contribution to the prospective medication risk management for 
older adults. 

The specific objectives of the studies I-IV were: I) To explore challenges 
and potential solutions for interprofessional collaboration in the optimisation 
of medicines use in older adults. II) To identify Medication Review 
Interventions (MRIs) for older adults that involve community pharmacists 
and the evidence of the outcomes of these interventions. III) To investigate 
community pharmacists’ contributions to medication risk management in 
Finland and clarify what risk management actions are taken as part of routine 
dispensing. IV) To identify gaps in community pharmacists’ competence and 
their need for continuing education in medication risk management in routine 
dispensing in Finland.  

Study I was based on interviews with Fimea’s network participants (group 
discussions, pair and individual interviews, n=15) in the formation phase of 
the interprofessional network in 2012. The study explored the challenges and 
potential solutions experienced by existing healthcare teams in managing 
medications for older adults at: 1) the individual and team level (micro level), 
2) organisational level (meso level), and 3) structural level (macro level). 
Network theory was the theoretical framework applied to the study.  

Study II was a systematic review. Cinahl, MEDLINE (Ovid), Scopus, 
International Pharmaceutical Abstracts, and Cochrane Library were searched 
for articles published between January 2000 and February 2016. Articles that 
involve community pharmacists in medication reviews for outpatients aged 65 
and older were included. Community pharmacists’ contribution to MRIs and 
evidence of economic, clinical, and humanistic outcomes of the interventions 
were summarised. 

Studies III-IV based on the same national cross-sectional online survey 
targeted to all community pharmacies in Finland (n=576) in October 2015. 
One pharmacist from each pharmacy was recommended to report on behalf of 
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their outlet.  Reason’s Human Error theory with a systems approach served as 
the theoretical framework of the studies.   

Study I indicated that challenges in interprofessional collaboration, 
problems with patient record systems, the organisation of work and lack of 
resources were present at all the levels contributing to patients’ medication 
problems. The study participants generally experienced that no one truly takes 
comprehensive responsibility for patient care. They suggested multiple 
potential solutions to improve interprofessional collaboration, sharing the 
tasks and responsibilities, using pharmaceutical expertise, and developing 
tools as the most commonly mentioned. 

In Study II, 16 articles were found that described 12 MRIs. Six were 
compliance and concordance reviews, four were clinical medication reviews, 
and two were prescription reviews according to a previously developed 
typology by Clyne et al. (2008). The community pharmacists’ contributions to 
MRIs varied from sending the dispensing history to other healthcare providers 
to comprehensive involvement in medication management. The most 
commonly assessed outcomes of the interventions were medication changes 
leading to a reduction in actual or potential medication-related problems 
(n=12) and improved adherence (n=5). 

In Studies III and IV, responses were received from 169 pharmacies 
(response rate 29%). Study III demonstrated that when dispensing, 
pharmacists were oriented to solve poor adherence and technical problems in 
prescriptions. In contrast, responsibility for therapeutic risks was transferred 
to the patient to resolve them with the physician. The pharmacies rarely had 
local agreements with other healthcare providers to solve medication-related 
risks. In study IV, pharmacists reported having good competence for 
confirming prescribed dosages and identifying drug-drug interactions. The 
major gaps were related to applied clinical and geriatric pharmacotherapy, 
reviewing medications, and using medication risk management databases. 
The competence gaps regarding the use of the risk management tools 
concerned: 1) skills to use the tools and 2) to interpret and apply patient-
specific risk information into practice. 

Optimising medication use of older adults requires new systemic solutions 
within and between different system levels. The main challenges could be 
solved by clarifying responsibilities, enhancing communication and applying 
practices that involve pharmacists and the use of information technology. In 
routine dispensing in community pharmacies, the solving of medication-
related risks is still minor and concentrates principally on technical issues 
related to prescriptions. More attention needs to be paid to identifying and 
solving potential therapeutic risks in medications, especially in older adults. 
The study indicates an urgent need to invest in improving patient care-
oriented competencies in applied geriatric pharmacotherapy. Better 
participation of community pharmacists in medication risk management 
requires stronger integration and an explicit mandate to solve therapeutic 
risks. 
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DEFINITIONS OF THE KEY CONCEPTS 

Adverse drug event (ADE) 
Any injury occurring during the patient’s drug therapy resulting either from 
appropriate care or from unsuitable or suboptimal care (Council of Europe 
2006b). The definition includes adverse drug reactions and medication errors.  
 
Adverse drug reaction (ADR) 
A response to a medicinal product that is noxious and unintended, resulting 
not only from the authorised use of a medicinal product at normal doses but 
also from medication errors and uses outside the terms of the marketing 
authorisation, including the misuse, off-label use, and abuse of the medicinal 
product (EU Directive 2010/84EU1). 
 
Clinical pharmacy 
An area of pharmacy that is concerned with the science and practice of rational 
and appropriate medication use (American College of Clinical Pharmacy 
2008). Clinical pharmacists care for patients in all healthcare settings. 

 
Clinical pharmacy services 
Pharmacists’ actions that are to provide patient care that optimises medication 
therapy and promotes health, wellness, and disease prevention (American 
College of Clinical Pharmacy 2008). 
 
Collaborate  
To work together with somebody in order to achieve a single shared goal (the 
English Language Help Desk 2021). In this thesis, the verb ‘collaborate’ refers 
to collaboration between different healthcare professionals. 
 
Collaborative medication review (also see Medication review) 
In this thesis, collaborative medication reviews refer to medication reviews 
that are conducted collaboratively between different healthcare professionals 
(Clyne et al. 2008; Bulajeva et al. 2014; Griese-Mammen et al. 2018). 
 
Community pharmacist 
A pharmacist who works in a community pharmacy. In Finland, community 
pharmacists have either Bachelor of Science (BSc) or Master of Science (MSc) 
degrees in pharmacy. When dispensing medicines, community pharmacists 
are obliged to ensure that the medicine users are aware of how to use their 
medicines safely and appropriately (Medicines Act 395/1987; Finnish 
Medicines Agency  2016). 
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Community pharmacy 
The regulatory definition of community pharmacy differs by country. It is 
defined by World Health Organization as a type of healthcare facility that 
provides specific services or with a given mission around medicines (WHO 
2019). In Finland, community pharmacy is an authorised healthcare unit that 
is responsible for the supply and distribution of medicines to the public in 
outpatient care, as well as ensuring their safe and appropriate use (Medicines 
Act 395/1987). In Finland, the sale of medicines to the public is limited to 
community pharmacies (excluding nicotine replacement therapy products).  
 
Cooperate 
To work with other people by achieving one’s own goals as part of a common 
goal (the English Language Help Desk 2021).  
 
Disease management 
Patient-directed education, counselling, and coordination of care that targets 
patients with specific chronic diseases (e.g., cardiovascular diseases, diabetes 
mellitus, asthma), including the follow up for medication effectiveness, safety 
and medication-related problems (Holdford 1998; Greer et al. 2016).  

 
High-risk medications 
Medicines or medicine classes that are associated with a high risk of severe 
harm or death if used improperly (Cohen et al. 2007; WHO 2017). 
 
Interprofessional collaboration 
Collaboration among different healthcare professionals. In social and 
healthcare, interprofessional collaboration means teamwork where experts 
from different areas combine their knowledge and skills for the patients’ best 
(Isoherranen 2012).  

 
Medication counselling 
In this thesis, medication counselling refers to medication information 
provided to patients to ensure the safe and appropriate use of medicines 
(Medicines Act 395/1987; Fimea 2016). 

 
Medication error 
Any preventable event that may cause or lead to inappropriate medication use 
or patient harm while the medication is in the control of the healthcare 
professional, patient, or consumer (National Coordinating Council for 
Medication Error Reporting and Prevention NCC MERP 2021). Such events 
may be related to professional practice, healthcare products, procedures and 
systems, including prescribing, order communication, product labeling, 
packaging and nomenclature, compounding, dispensing, distribution, 
administration, education, monitoring, and use.  
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Medication-related problem (= drug-related problem, DRP) 
An event or circumstance involving drug therapy that actually or potentially 
interferes with desired health outcomes (Pharmaceutical Care Network 
Europe 2017). 

 
Medication-related risk 
In this thesis, the term medication-related risk is used to cover all situations 
related to medication-related problems (see the definition above) and 
emphasise the importance of identifying and preventing potential medication-
related problems before they turn into actual ones.  

 
Medication review 
A structured evaluation of a patient’s medicines with the aim of optimising 
medicines use and improving health outcomes (Griese-Mammen et al. 2018). 
This process entails detecting medication-related problems and 
recommending interventions. Medication reviews can be provided in any 
healthcare setting, e.g., primary care, hospitals, care homes, and community 
pharmacies. Access to clinical data, patient involvement, and the medication 
review’s purpose are the main variables in different medication review 
procedures (Clyne et al. 2008; Bulajeva et al. 2014; Griese-Mammen et al. 
2018). 

 
Medication risk management, prospective medication risk 
management 
A strategy that aims to prevent or decrease risks associated with the use of 
medicines (Cohen 2007). 

 
Medication safety 
The freedom from accidental injury during the course of medication use; 
activities to avoid, prevent, or correct adverse drug events which may result 
from the use of medications (Council of Europe 2006a, 2006b; WHO 2009). 

 
Network 
A limitless weave of relationships between units that can be individuals, 
companies, organisations or countries (Järvensivu et al. 2010). 

 
Older adults 
Conventionally and accepted by most developed countries, older adults 
(elderly, aged, older people) have been defined as a chronological age of 65 
years or older (Orimo et al. 2006).  
 
Pharmaceutical Care 
A patient-centred pharmacy practice aiming to ensure the quality of 
medication therapies by identifying, solving and preventing medication-
related problems with an emphasis on interprofessional collaborative care and 
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patient interaction (Hepler and Strand 1990; Cipolle et al. 2004; 
Pharmaceutical Care Network Europe 2013). 
 
Rational use of medicines/Rational pharmacotherapy 
Patients receive medications appropriate to their clinical needs, in doses that 
meet their own individual requirements, for an adequate period of time, and 
at the lowest cost to them in their community (WHO 1985). Rational or 
sensible pharmacotherapy is effective, safe, of high quality, cost-effective and 
equal (Ministry of Social Affairs and Health 2018b). 
 
Safety culture 
An integrated pattern of individual and organisational behaviour, based upon 
shared beliefs and values, continuously seeks to minimise patient harm 
resulting from care delivery processes (Council of Europe 2006a).  

 
Systems approach 
An approach to safety which states that errors are generally consequences of 
systemic factors, e.g., weaknesses in organisational structures and processes 
(Reason 2000). Building systemic defences to reduce and prevent errors is the 
main method of safety improvement in a systems approach.  
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1 INTRODUCTION 

The burden that medication-related problems and risks cause to health 
systems has globally increased as populations are ageing (Mannesse et al. 
1997; Linjakumpu et al. 2002; Klotz 2009; Dimitrow and Leikola 2012; 
Finnish Parliament 2012; Leikola 2012; MSAH 2013; WHO 2017). This 
burden has forced communities to find new strategies and tools to prevent, 
solve, and reduce these problems and risks.  

Medication risk management is a strategy that aims to prevent or decrease 
risks associated with the use of medicines (Cohen 2007). A foundation for safe 
medication use is laid by having safe and effective pharmaceutical products 
that are appropriately prescribed and dispensed to patients, and the effects of 
the medications are monitored (Avery et al. 2002). According to the World 
Health Organization, the definition of rational use of medicines is that patients 
receive medications appropriate to their clinical needs, in doses that meet their 
own individual requirements, for an adequate period of time, and at the lowest 
cost to them in their community (WHO 1985). 

National legislation and guidelines set routine actions and procedures for 
prescribing and dispensing medicines in inpatient and outpatient care. These 
safety actions need to consider that in outpatient care, medications are 
primarily managed at home by patients themselves or with the assistance of 
their proxies. Special actions are also needed to prevent harm that medicines 
can cause to more vulnerable patient groups, such as children, older adults 
and people having multiple diseases and using multiple medicines (Krska et 
al. 2001; WHO 2017). Furthermore, some medicines can pose their users to a 
higher risk of harm, and thus, need special actions as part of routine 
prescribing, dispensing and monitoring (e.g., anticoagulation therapies, 
insulins and psychotropic medications) (Avery et al. 2002; Guthrie et al. 2011; 
Saeddler et al. 2014). Poor medication risk management may lead to 
preventable problems that can impair health and quality of life, increase 
mortality, morbidity, hospitalisation and economic load to society (Krska et al. 
2001; Westerlund et al. 2009; WHO 2017). 

All healthcare professionals involved in the medication use process, 
primarily physicians, nurses and pharmacists, are responsible for medication 
risk management (Jokanovic et al. 2017). Community pharmacists are 
responsible for dispensing medicines safely to outpatients and supporting 
their safe use at home (Medicines Act 395/1987; Fimea 2016; WHO 2019). 
Routine dispensing should include confirming doses and indications, 
identifying duplicate medications, potentially harmful interactions and other 
medication-related risks that may pose to preventable harm (FIP 2012; Fimea 
2016). However, little research has focused on assessing community 
pharmacists’ actual performance in this respect. 
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This thesis originates from the Finnish Medicines Agency’s (Fimea) long-
term programme to promote rational medicine use among older adults in 
Finland that was run during 2012-2015 (Kumpusalo-Vauhkonen et al. 2016). 
The programme aimed to learn from existing collaborative medicines 
optimisation practices in different social and healthcare contexts for building 
up guidelines for best practices.  The field-work findings of the programme 
raised the need for more extensive research on community pharmacists’ 
involvement in medication risk management. Therefore, this study focused on 
exploring community pharmacists’ contribution to prospective medication 
risk management for older adults and the need to enhance it. 
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2 REVIEW OF THE LITERATURE 

2.1 THEORETICAL APPROACH TO MEDICATION RISK 
MANAGEMENT AND INTERPROFESSIONAL 
COLLABORATION  

The research question of collaborative medicines optimisation practices and 
community pharmacists’ contribution to prospective medication risk 
management of older adults was approached from two theoretical 
frameworks:  the network theory (Powell 1990; Järvensivu et al. 2010; 
Järvensivu 2020) and the Theory of Human Error in risk management 
(Reason 2000) (Figure 1). This section reviews these theoretical frameworks 
and provides the rationale for their use in this thesis. 

 

 
 

Figure 1 Theoretical framework and outline of this thesis.  

 
 
 

INTERPROFESSIONAL COLLABORATION IN PROSPECTIVE 
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Fimea adopted an organisational approach in its programme and went to 
the root grass level to learn from existing collaborative practices to optimise 
older adults’ medications (Järvensivu et al. 2013; Mäntylä et al. 2013; 
Kumpusalo-Vauhkonen et al. 2016). Previous studies focused on identifying 
problems and risks in individual patients’ medications without structural 
solutions to address these problems (Hellström et al. 2011; Leikola 2012; Milos 
et al. 2013; Dimitrow et al. 2014; Dimitrow 2016). Because of this novel 
approach, the programme applied network theory and findings from network 
studies (Powell 1990; Ring and Van de Ven 1994; Brass et al. 2004; Dhanaraj 
and Parkhe 2006; Järvensivu et al. 2010; Järvensivu et al. 2013; Mäntylä et al. 
2013; Kumpusalo-Vauhkonen et al. 2016). 

The part of the research that focused on community pharmacy practices 
(Studies III-IV) applied the Theory of Human Error in risk management 
(Reason 2000).  Again, the approach was organisational because the focus was 
on the activities of pharmacies and their collaborations with other healthcare 
providers to manage medication-related risks. Both theories rely on the 
systems approach and, thus, complement each other as theoretical 
frameworks of this study. 

2.1.1 NETWORK THEORY 
 
In this thesis, the theoretical approach to interprofessional collaboration is 
based on network theory and managing networks (Powell 1990; Järvensivu et 
al. 2010; Järvensivu 2020). A network can be defined as a limitless weave of 
relationships between units that can be individuals, companies, organisations 
or countries (Järvensivu et al. 2010).  In this thesis, networking means 
collaboration between different healthcare professionals. 

Networks can be viewed from several theoretical approaches varying from 
economic and business management approaches to socio-psychological 
theories (Vesalainen 2006; Hakanen et al. 2007; Möller et al. 2009). This 
thesis focused on relationships between people and organisations through a 
social psychological approach (Vesalainen 2006). In social psychological 
approaches, the focus is on people, and the review can be extended from an 
examination of interpersonal relationships to an examination of organisations 
and entire networks.  

The cornerstones of a successful network are trust, commitment, and 
knowing each other (Powell 1990; Brass et al. 2004; Dhanaraj and Parkhe 
2006; Järvensivu et al. 2010; Järvensivu 2020) (Figure 2). These elements are 
closely connected. “Knowing” means knowing each other’s knowledge, skills, 
needs, and expectations. This background strengthens the trust between the 
partners. Mutual trust promotes the commitment to reach common goals.  
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Figure 2  Core of networking according to the network theory applied in this thesis 
 (Järvensivu 2020). 

2.1.1.1 Comparison of networking to other ways to organise 
interpersonal and inter-organisational activities 

 
In the management of interpersonal and inter-organisational activities, three 
different organising models can typically be identified: hierarchical 
management, market-driven operations, and network management (Powell 
1990; Möller et al. 2004; Hakanen et al. 2007; Valkokari et al. 2009; 
Järvensivu et al. 2010; PMO 2019; Järvensivu 2020). The major difference in 
these models is the nature of the relationships among the actors belonging to 
the organisation (Järvensivu et al. 2010). The comparison of networking in the 
various organising models is summarised in Table 1. 

 

Table 1 Key differences in market-, network-, and hierarchy-based organisations 
 (adapted from Powell 1990; Möller et al. 2009; Valkokari et al. 2009).  

 
 HIERARCHY  NETWORK MARKETS 
The basis for activities 
in the organisation 

Activities controlled by 
the company  

Relationship- and 
network-based activities 

Market-based business 
relationships 
 

The basis for decision 
making 

Authority  Trust, 
collaboration 

Price and market 
situation  

Relationship to other 
actors 

Controlled relationships Interactive relationships Competitive relations 
 

General atmosphere Formal, 
bureaucratic 

Open atmosphere,  
mutual benefit 

Accuracy and/or 
uncertainty  

 
 
 
In an organisation built on a hierarchical model, the relationships among 

people are based on authority, and hierarchy determines how each individual 
will work (Järvensivu et al. 2010; Järvensivu 2020). Communication between 
the actors is based on employment contracts and potential conflicts are 

Knowing 

CommitmentTrust
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resolved through management and control (Powell 1990; Järvensivu 2020). 
Social and healthcare organisations have traditionally been based on a 
hierarchical management system that may complicate patient care and even 
pose patient safety risks. Indeed, the dismantling of the hierarchy is often 
mentioned as a goal in patient safety strategies and recommendations 
(Brennan and Davidson 2019; Stevens et al. 2021). 

In the network management approach, decision-making is based on trust 
and collaboration among actors in an open atmosphere. The work is beneficial 
to all parties in the network (Powell 1990; Möller et al. 2004; Valkokari et al. 
2009). This point is a fundamental difference between hierarchical 
management and networks (Järvensivu and Rajala 2013). The network may 
have a network manager or coordinator, but a shared management model is 
also used (Järvensivu et al. 2010). Networks aim to minimise the 
disadvantages of other operating models and maximise their benefits 
(Vesalainen 2006; Hakanen et al. 2007). 

Markets are for buying and selling, and the key organising mechanism is 
based on price and competition. In markets, trade agreements determine what 
each partner will do (Järvensivu et al. 2010; Järvensivu 2020). Once the 
commodities traded in the market are clearly defined, trust is not needed 
(Powell 1990). The value of the goods being traded is more important than the 
relationships among the trading partners. When interpersonal relationships 
are perceived to be beneficial in the market, they are also valued as 
commodities.  

2.1.1.2 Networking as a process and managing networks 
 

According to the model compiled by Järvensivu and others, the networking 
process can be divided into four phases (Figure 3) (Järvensivu et al. 2010; 
Järvensivu et al. 2012). This four-phase model outlines the managerial 
activities required to improve the functioning of a network (Järvensivu et al. 
2012). It is an ideal representation of an optimal networking process – a 
simplification attempting to illustrate the potential feedback relations among 
the activities, outcomes, and network situations. The network coordinator 
must have professional skills to take the development work forward and 
activate the network members for discussions and cooperation, bringing new 
ideas to develop the network (Valkokari et al. 2007).  

 
 



24 

 
Figure 3  General model of network development through network management activities 
 (Järvensivu et al.  2010; Järvensivu et al. 2012). 
 

 
In the first phase of networking, a challenge is identified, and a new 

network is formed, or an existing network is convened (Järvensivu et al. 2010; 
Järvensivu et al. 2012). In the second phase, the network defines its objectives 
and decides its activities. The third phase initiates systematic collaboration to 
achieve common goals. In the last phase, the network begins to disseminate 
its achievements more widely. During the process, activities will be reviewed 
and continued until the desired goal results are achieved. The process can then 
proceed to the next step. In reality, however, networking does not always 
systematically follow these phases because networking is considered a 
dynamic process, i.e., constantly changing (Järvensivu et al. 2010). The phases 
can also be reversed or partially overlapped. In networks, the collaboration 
between the parties involved develops and changes over time (Ring and Van 
de Ven 1994; Järvensivu et al. 2013). Network members may change during 
the process, so it may be necessary to return, e.g., to review the shared goals. 

2.1.1.3   Networks at different operational levels 
 
Networks can operate at different levels, namely the structural (macro), 
organisational (meso) and individual and team (micro) levels (Brass et al. 
2004; Järvensivu et al. 2010). Networks at the micro level are local and consist 
of a smaller number of actors. Meso-level networks are formed, for example, 
between organisations operating within the same industry or even between 
municipalities (Möller et al. 2009; Järvensivu et al. 2010). A network can also 
be based on collaboration between work units, teams or organisations. At the 
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macro level, organisations form a larger network operating at the municipal, 
regional, or national level.  The network is responsible for e.g., policymaking.  

According to network theory, a single individual and a team is part of a 
wider network consisting of other individuals and teams employed by 
organisations and organisational units that form networks. Organisations and 
their units are part of larger municipal and national service structures. Figure 
4 illustrates networks at different operational levels in the context of the 
Finnish healthcare system.  This structure was constructed by Fimea’s 
programme for medicines optimisation for older adults (Kumpusalo-
Vauhkonen et al. 2016).  In this application of network theory, the micro level 
consists of individual healthcare professionals or interprofessional teams 
involved in patient care. The meso level represents the organisations in which 
these healthcare professionals work, e.g., community pharmacies, hospitals 
and health centres. The macro level consists of national stakeholders/parties 
responsible for legislation, financing, pricing, competencies, and patient 
information systems that influence medication management practices in 
different social and healthcare settings.  
 

 
Figure 4  Illustration of networks at different operational levels in the context of the Finnish 
 healthcare system constructed by Fimea’s programme of medicines optimisation 
 for older adults (Brass et al. 2004; Järvensivu et al. 2010; Kumpusalo-Vauhkonen 
 et al. 2016) 
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Fimea’s programme aimed to promote the rational use of medicines for 
older adults through medicines optimisation (Järvensivu et al. 2013; Mäntylä 
et al. 2013; Kumpusalo-Vauhkonen et al. 2016). The core of the programme 
was a close development network at the micro level consisting of different 
teams representing different healthcare contexts and different stages of the 
medication use process (Figure 5). In order to create guidelines for 
interprofessional collaboration in medicines optimisation for older adults, the 
key issues guiding the network were the following questions: 1) What factors 
promote and prevent the rational use of medicines? 2) How is the rational use 
of medicines promoted at the structural (macro), organisational (meso), and 
team (micro) levels? Figure 5 illustrates the main objectives that were 
emphasised at each level in Fimea’s programme. At the macro level, the 
objective was legislation, standards, and structures affecting interprofessional 
collaboration. At the meso level, it was organisational-level solutions 
supporting interprofessional collaboration. Micro level was about identifying 
the best practices for optimising medications for individual older adults in 
collaborative care teams. 

                                                                                                                      

 

Figure 5  The field of activity of Finnish Medicines Agency’s (Fimea) interprofessional 
 network to promote the rational use of medicines among older adults (Kumpusalo-
 Vauhkonen et al. 2016, modified) 
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2.1.2 THE THEORY OF HUMAN ERROR IN RISK MANAGEMENT 
 

One of the most referred theories on principles of human error and risk 
management was published by James Reason in 2000 (Reason 1990, 2000). 
According to Reason, human error can be viewed from two different 
approaches: from the person and system approaches (Reason 2000). The 
person approach blames individuals for errors. The systems approach 
concentrates on the conditions under which people work, and it tries to build 
defences to avert errors or mitigate their effects. Reason (2000) turned the 
human error thinking from a person approach to a systems approach. He 
introduced the “Swiss Cheese” model to illustrate the management of system 
accidents (Figure 6). In the model, each slice of Swiss cheese represents a 
preventive defence layer against a failure. The slices have holes representing 
weaknesses in the defences. The holes are continually opening, shutting and 
shifting their location. The presence of holes in any one of the layers does not 
necessarily cause a bad outcome. Usually, bad outcomes can happen only if 
there are holes in several layers and a failure (e.g., adverse drug 
reaction/event/medication error) can occur.  

 

 
 
 
Figure 6 The Swiss Cheese model illustrating risk management for human errors from the 
 systems approach (Reason 2000). 

 
Reason’s (2000) Theory of Human Error and the “Swiss Cheese” model has 

been widely used to describe the systems approach to medication and patient 
safety (e.g., Dennison 2007; Mansour et al. 2012; Schepel 2018; Khalil 2020). 
The safety culture is an important part of Reason’s theory. It also applies to 
medication risk management (Hepler and Strand 1990; Reason 2000; Council 
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of Europe 2006b). Applying a systems approach to medication risk 
management and safe pharmacotherapy requires good safety culture. A safety 
culture is built on leadership supporting systemwide attitudes, actions, 
teamwork, training and technology to reduce the risk of patient harm (Council 
of Europe 2006b; WHO 2017). A good safety culture should cover the entire 
medication use process with a clear description of the healthcare 
professionals’ practices and responsibilities. 

Since the mid-2000s, a systems-based medication safety culture has been 
taken forward in many different ways in Finland on the research level and the 
practical level. Implementations to support medication safety in healthcare 
include, e.g., a glossary on key concepts on patient and medication safety, a 
guide to safe medication practices in healthcare organisations, medication 
review procedures and training, automated dose dispensing services, a 
reporting system for safety incidents in the healthcare organisations, and 
different electronic databases and tools to assist clinical decision-making 
(MSAH 2006a; Stakes and ROHTO 2006; Dimitrow 2016; Holmström 2017; 
Schepel 2018; Sinnemäki 2020; Toivo 2020; Airaksinen et al. 2021; MSAH 
2021a). Organisation-based medication safety plans, competence 
requirements for healthcare professionals, and medication safety audits have 
been implemented widely, especially in inpatient care. The development of 
medication safety supporting activities in Finnish community pharmacies is 
described in more detail in chapter 2.3.2. 

The progress of adopting a safety culture to medication risk management 
has also been considered in the recently published Rational Pharmacotherapy 
Action Plan (MSAH 2018b). Practical interprofessional solutions are still 
evolving, and interprofessional collaboration should be adapted as part of 
safety culture. 

2.1.3 APPLYING SYSTEMS APPROACH TO PROSPECTIVE 
MEDICATION RISK MANAGEMENT IN THE CONTEXT OF 
NETWORK THEORY 

 
Adopting a safety culture throughout healthcare is essential for the patient and 
medication safety (WHO 2017). Building up a safety culture and using 
networks as a management approach are based on systems thinking and 
cooperative practices (Powell 1990; Council of Europe 2006b; Brass et al. 
2004; Dhanaraj and Parkhe 2006; Järvensivu et al. 2010; WHO 2017; 
Järvensivu 2020). The safety culture is based on e.g., shared beliefs and 
values, the support and commitment of leaders, and an explicit description of 
practices and responsibilities for each healthcare professional (Council of 
Europe 2006b; WHO 2017). Network management relies on very similar 
structures (Powell 1990; Brass et al. 2004; Dhanaraj and Parkhe 2006; 
Järvensivu et al. 2010; Järvensivu 2020) (Table 2). 



 

29 

Table 2 Basic elements of patient safety culture and successful collaboration according 
 to network theory (Powell 1990; Brass et al. 2004; Council of Europe 2006b; 
 Dhanaraj and Parkhe 2006; Järvensivu et al. 2010; WHO 2017; Järvensivu 
 2020).  

Patient safety culture Collaboration in networks 
• Shared beliefs and values 

• The support and commitment from leaders 

• A clear description of practices and 
responsibilities of healthcare professionals 

• Multidisciplinary medication practice procedures 

• The training of healthcare professionals. 

• Trust and commitment 

• Knowing each other’s knowledge, skills, needs 
and expectations  

• Shared practices 

• Competence (knowledge, skills and attitudes) 

 
 
Figure 7 illustrates how these two theoretical approaches can be combined 

to describe the systems-based perspective on medication risk management. 
The safety culture creates a structural frame for medication risk management 
practices. The Swiss Cheese -model illustrates the medication use process 
managed by the individual healthcare professionals who form cooperative 
teams within an organisation (e.g., in a health centre, home care, community 
pharmacy) or between organisations or both. Creating and maintaining a 
safety culture is a macro level activity related to management that requires a 
commitment at the organisational (meso) level and the level of 
professionals/teams who perform patient work (micro level).  

The medication use process in Figure 7 shows the patient as a target of the 
medication risk management actions to prevent harm. Actually, 
patients/medicine users have a dualistic role because they can also perform as 
active partners in medication risk management. Healthcare professionals have 
attempted to involve patients actively in their treatment (NICE 2015; MSAH 
2018b, 2019). However, this is not optimally realised in practice (e.g., 
Mononen 2020; Mononen et al. 2020). 
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Figure 7 System-based prospective medication risk management in outpatient care 

 described applying the systems approach to the Theory of Human Error and 
 Network theory.    
 
All participants involved in the medication use process at different 

operational levels should share the common goal of effective, safe, high-
quality, and cost-effective use of medicines (Figure 7) (MSAH 2011; NICE 
2015; WHO 2017; MSAH 2018b, 2019). According to network theory, the 
qualifications for successful collaboration are laid on a foundation of shared 
practices, competence (knowledge, skills and attitudes), as well as trust, 
commitment and knowing between contributors (Powell 1990; Brass et al. 
2004; Dhanaraj and Parkhe 2006; Järvensivu et al. 2010; Schindel et al. 2019; 
Järvensivu 2020). Additionally, multiple related mechanisms help or hinder 
the collaboration in networks, such as communication, clarity of vision, 
common interests, attitudes, and actor similarity and familiarity (Powell 1990; 
Brass et al. 2004; Dhanaraj and Parkhe 2006; Järvensivu et al. 2010). These 
elements are needed in each network at all levels in coordinated medication 
risk management.  
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2.2 CLINICAL PHARMACY AND COMMUNITY 
PHARMACISTS’ CONTRIBUTION TO MEDICATION 
RISK MANAGEMENT 

The medication use process in outpatient care has always been multi-
professional, involving at least physicians and pharmacists. Physicians are 
responsible for the diagnosis and selection of the appropriate treatment for 
the patient. They choose the medication, prescribe it, advise the patient on its 
use and follow up on the effectiveness of the selected treatment. Community 
pharmacists dispense the prescribed medications and advice on their 
appropriate use (Medicines Act 395/1987; FIP 2011; Fimea 2016; WHO 2019). 

Pharmacists started to extend their role beyond dispensing in medication 
management in the 1960s as a response to reports showing a growing number 
of medication-related problems that led to hospitalisations and even 
permanent severe harm (Smithells and Newman 1992). As a response, the 
pharmacists started to develop strategies to reduce medication-related risks 
and problems (Hepler and Strand 1990; Hepler 2004; Mononen 2020).  This 
background led to the development of the concept of the clinical pharmacy, 
meaning a patient care-oriented pharmacy dealing with the science and 
practice of rational and appropriate medication use (American College of 
Clinical Pharmacy 2008). 

Clinical pharmacy services evolved first in hospitals in the USA (Westerling 
2011; Carter 2016). Among the first actions implemented in this respect were, 
e.g., drug formularies in hospitals, medicine information services and centres, 
and drug utilisation review (DUR) procedures for reviewing the 
appropriateness of prescribing, dispensing, and medication usage patterns 
(Academy of Managed Care Pharmacy (AMCP)  2019; Mononen 2020). 
Adverse effects of medicines, particularly severe ones that caused medication 
catastrophes raised the demand for more open disclosure of medicine 
information for medicine users in outpatient care. As a result of this need, 
medication counselling started to develop in community pharmacies, 
expanding gradually to other more comprehensive clinical pharmacy services 
such as disease management services and medication reviews (Hepler and 
Strand 1990; Holdford 1998; Sorensen et al. 2004; American Pharmacists 
Association (APhA) and National Association of Chain Drug Stores 
Foundation (NACDS) 2008; Leikola 2012; Greer et al. 2016). All these actions 
are medication risk management practices aiming to prevent or decrease risks 
associated with the use of medicines (Cohen 2007). 
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2.2.1 PHARMACEUTICAL CARE AS A PROFESSIONAL PHILOSOPHY 
FOR MEDICATION RISK MANAGEMENT IN COMMUNITY 
PHARMACIES 

 
A milestone for clinical pharmacy services development in community 
pharmacies was in 1990 when Hepler and Strand published their landmark 
article on Pharmaceutical Care (Hepler and Stand 1990). The core of 
Pharmaceutical Care is the following functions in the pharmacy practice: 
 

1) Identifying potential and actual medication-related problems. 
2) Resolving actual medication-related problems. 
3) Preventing potential medication-related problems. 

 
According to Hepler and Strand’s (1990) definition, “Pharmaceutical Care 

is the responsible provision of drug therapy to achieve definite outcomes that 
improve a patient’s quality of life”. This philosophy of practice is based on all 
pharmacists accepting their social mandate to ensure safe and effective 
medication therapy for individual patients (WHO 2011).  Hepler and Strand 
highlighted patient-centeredness, establishing new practices and cooperation 
with other healthcare professionals (Hepler and Strand 1990). 

Because these principles align with systems thinking and safety culture, 
pharmaceutical care can be considered an implementation of Reason’s theory 
of the systems approach to risk management (Reason 2000; Council of Europe 
2006b). Identifying, resolving and preventing medication-related problems 
and risks form the principles for all medication risk management actions, e.g., 
collaborative medication review practices, disease management and 
medication counselling (Leikola 2012; Bulajeva et al. 2014; Melton and Lai 
2017). Figure 8 illustrates the relationships among the clinical pharmacy and 
Pharmaceutical Care and their practical implementations in medication risk 
management. These implementations, i.e., medication counselling, disease 
management and collaborative medication reviews, vary in their 
comprehensiveness. Disease management usually targets patients with a 
specific chronic disease (e.g., cardiovascular diseases, diabetes mellitus, or 
asthma) and includes patient education, counselling, and coordination of care 
(Holdford 1998; Greer et al. 2016). 
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Figure 8 Practical implementations of Pharmaceutical Care in medication risk 
 management. Collaborative medication reviews, disease management and 
 medication counselling are implementations with varying comprehensiveness 
 (modified from McGivney et al. 2007; Leikola 2012). 

As part of their landmark article, Hepler and Strand published the first 
classification of medication-related problems (Hepler and Strand 1990). The 
classification has inspired other national and international actors to create 
their own classification systems over time (Basger et al. 2014; Basger et al. 
2015; PCNE 2017). The definition of Pharmaceutical Care has also evolved. 
The Pharmaceutical Care Network Europe (PCNE) defined Pharmaceutical 
Care in 2013 as follows: “Pharmaceutical Care is the pharmacist’s contribution 
to the care of individuals in order to optimise medicines and improve health 
outcomes” (PCNE 2013). 
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2.2.1.1 Collaborative medication  reviews 
 
Medication reviews are an essential part of physicians’ clinical practice. With 
the implementation of the principles of Pharmaceutical Care, pharmacists 
have begun to contribute collaboratively to medication reviews (Hepler and 
Strand 1990, Jokanovic et al. 2017; Imfeld-Isenegger 2020). According to a 
most recent PCNE definition, “Medication review is a structured evaluation of 
a patient’s medicines with the aim of optimising medicines use and improving 
health outcomes. This entails detecting drug-related problems and 
recommending interventions” (Griese-Mammen et al. 2018). Another widely 
used definition is the following British definition by the National Health 
Service (NHS): “A medication review is a structured, critical examination of a 
patient’s medicines with the objective of reaching an agreement with the 
patient about treatment, optimising the impact of medicines, minimising the 
number of medication-related problems, and reducing waste” (Clyne et al. 
2008). 

Collaborative medication reviews can be conducted in any healthcare 
setting, such as primary care clinics, hospitals, care homes, home care, and 
community pharmacies (Bulajeva et al. 2014; Jokanovic et al. 2016; Kiiski et 
al. 2016; Silva et al. 2019; Imfeld-Isenegger et al. 2020). The importance of 
collaborative medication reviews has increased as populations age. Regular 
medication reviews are recommended to resolve and prevent medication-
related problems and risks, particularly in older patients with excessive 
polypharmacy (Hepler and Strand 1990; Leikola 2012; Bulajeva et al. 2014; 
WHO 2017; Rose et al. 2020).  

Medication review procedures vary by country or even within the country 
and the comprehensiveness of the procedures varies (Leikola 2012; Bulajeva 
et al. 2014; NICE 2015; Kiiski et al. 2016, Kiiski et al. 2019; Imfeld-Isenegger 
et al. 2020). Access to clinical data, patient involvement, and the purpose of 
the medication review are the main variables that determine the 
comprehensiveness of the procedures (Clyne et al. 2008; Bulajeva et al. 2014).  
Following these criteria, Clyne et al. (2008) have classified medication reviews 
into the following three types: 1) prescription reviews, 2) concordance and 
compliance reviews, and 3) clinical medication reviews (Table 3).   
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Table 3 Characteristics of types of medication reviews according to the purpose of the 
review, patient involvement and access to clinical data (modified from Clyne et al. 
2008). Different types of review are not hierarchical, but each has a distinct 
purpose.  

 Purpose of 
the review 

Patient 
involvement 

Access 
to 

patient’s 
clinical 
notes 

Includes 
all 

prescript-
ion 

medicines 

Includes 
prescription, 

complementary 
and over-the-

counter 
medicines 

Review of 
medicines 

and/or 
condition 

 
Type I 

Prescription 
review 

Address 
issues relating 
to the 
prescription, 
e.g., 
anomalies, 
changed 
items, cost-
effectiveness 

 
No* 

 
Possibly** 

 
Possibly*** 

 
No 

 
Medicines 

 
Type II 

Concordance 
and 

compliance 
review 

 

Address 
issues relating 
to the patient’s 
medicine-
taking 
behaviour 

 
Usually* 

 
Possibly** 

 
Yes 

 
Yes 

 
Medicines 

use 

 
Type III 
Clinical 

medication 
review 

Address 
issues relating 
to the patient’s 
use of 
medicines in 
the context of 
their clinical 
condition 

 
Yes 

 
Yes 

 
Yes 

 
Yes 

 
Medicines 

and 
condition 

*Any resulting changes to prescribed medicines must involve the patient/carer 
**Medicines use review by community pharmacists may not include access to patient’s clinical notes 
***a prescription review may relate to one therapeutic area only rather than all prescribed medicines 
 

 
The primary purpose of a type 1 prescription review is to address practical 

medication management issues that can improve patient safety, clinical 
outcomes and cost-effectiveness of medication (Clyne et al. 2008). It can take 
place without the patient being present. It is recommended that the patient or 
the carer give current medication information and confirms that a written 
record is up to date. However, any changes made to the medication should be 
made with the patients’ consent and involvement. The purpose of the 
prescription review is also to identify the patients who require a more 
comprehensive, face to face medication review. 

Type 2 concordance and compliance reviews enable the practitioner to 
explore the patient’s actual medicine-taking and medicine-related behaviour 
and patients’ beliefs about medicines (Clyne et al. 2008). This type of review 
takes place in partnership with the patient and/or the patient’s carer. Ideally, 
it addresses both the practical barriers to medicine-taking and beliefs that may 
influence medicine-taking. It offers patients an opportunity to discuss and ask 
about medicines and allows practitioners to share information with the patient 
and support their medication self-management.  

A Type 3 clinical medication review is a holistic review that takes place with 
the patient. It considers the patients’ medical notes and laboratory values 
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(Clyne et al. 2008). This kind of review is often conducted by the prescriber or 
a special practitioner (e.g., specialised pharmacists). It considers the patient’s 
underlying condition and the patient’s self-report of the current symptom 
experience or a report made by a health or social care professional. 

In some countries, pharmacist-conducted medication reviews are 
reimbursed by the Government (Bulajeva et al. 2014; Chen 2016; MacKeigan 
et al. 2017; Imfeld-Isenegger et al. 2020). The type of medication review 
depends on the clinical needs of the patients and the context/situation.  

2.2.1.2 Evidence on outcomes of medication reviews by community 
pharmacists  

 
A literature search was conducted to find the most recent evidence for the 
effectiveness of Medication Review Interventions (MRIs) involving 
community pharmacists. The search was performed systematically on the 
following databases on March 6th 2021:  Cinahl, Medline (Ovid), Scopus and 
Cochrane Library, using the search strategy adapted from Study II (Study II: 
Supplementary Dataset S1), with the exception that the search focused on the 
most recently (years 2016–2021) published systematic reviews and meta-
analyses. In addition to this, potential publications were searched using 
Google Scholar with the following search terms: “medication review” + 
“community pharmacy” or ”community pharmacist” + “systematic review”. 

The literature search found seven systematic reviews on collaborative 
medication reviews conducted in outpatient care that involved a pharmacist 
(community pharmacists or other outpatient care pharmacists) (Clyne et al. 
2016; Jokanovic et al. 2016; Malet-Larrea et al. 2016; Fredrickson et al. 2019; 
Ulley et al. 2019; Tecklenborg et al. 2020; Abu Fadaleth et al. 2021) (Table 4). 
Three of the systematic reviews focused on medication reviews alone 
(Jokanovic et al. 2016; Ulley et al. 2019; Abu Fadaleth et al. 2021), while the 
rest of the studies (n=4) reviewed different interventions, of which some were 
medication reviews (Clyne et al. 2016; Malet-Larrea et al. 2016; Fredrickson 
et al. 2019; Tecklenborg et al. 2020). It was not explicitly stated in all studies 
if the pharmacist involved in the medication review worked in a community 
pharmacy or other location in primary outpatient care. However, pharmacists 
conducted all the interventions in outpatient care. Therefore, these studies 
were included in the inventory.  

Most (5/7) of the systematic reviews had accepted only studies with 
interventions targeted at older adults (Clyne et al. 2016; Fredrickson et al. 
2019; Ulley et al. 2019; Tecklenborg et al. 2020; Abu Fadaleth et al. 2021). The 
systematic review by Jokanovic et al. (2016) that explored clinical medication 
review (CMR) interventions in Australia did not limit the inclusion criteria by 
age: ten out of 63 included studies concerned interventions targeted at older 
adults (Jokanovic et al. 2016).  The systematic review by Malet-Larrea et al. 
(2016) that explored professional community pharmacy services targeted at 
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ambulatory care patients without a specific age limit (Malet-Larrea et al. 2016) 
found that three out of the total 13 included articles focused on medication 
reviews for older adults. 

According to the systematic reviews, the most commonly reported positive 
outcomes of MRIs were related to improvement in medication adherence 
(n=4) (Clyne et al. 2016; Jokanovic et al. 2016; Ulley et al. 2019; Abu Fadaleh 
et al. 2021). Three of the systematic reviews showed improvement in 
medication-use related outcomes measured as, e.g., medication 
appropriateness, medication-related problems and the number of medicines 
in use (Clyne et al. 2016; Jokanovic et al. 2016; Fredrickson et al. 2019).  

In their systematic review, Malet-Larrea et al. (2016) examined the cost-
effectiveness of professional community pharmacy services (Malet-Larrea et 
al. 2016). Based on their results, the authors suggest that the community 
pharmacists’ interventions may improve patients’ health with low financial 
investment. Jokanovic et al. (2016) reported reduced costs via CMRs in 
Australia, but they could not conclude which CMR interventions were most 
cost-effective (Jokanivic et al. 2016). 

Mixed findings or less significant outcomes were reported in terms of 
mortality, hospitalisation, adverse drug reactions (ADRs) and quality of life 
(Clyne et al. 2016; Jokanovic et al. 2016; Tecklenborg et al. 2020; Abu 
Fadaleth et al. 2021).
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Table 4 The most recent systematic reviews (n=7) concerning outcomes of Medication Review Interventions (MRIs) involving community pharmacists or 
 other pharmacists in outpatient care (published within the time frame of 2016-2021). Systematic reviews are presented in a chronological order. 

Reference 
 
Number of studies 
included in the 
systematic review 

 
Intervention(s) and community 
pharmacist’s/outpatient care pharmacist’s 
involvement 

 
Patients 

 
Outcome measures used 
in studies 

 
Main outcomes   

Clyne et al. 2016 
 
12 RCTs 

Interventions designed to reduce potentially 
inappropriate prescribing (PIP). 
 
5/12 involved pharmacists: 
3 studies: pharmacist-led medication review 
interventions, 
1 study:  a shared pharmaceutical care plan 
with a family physician  
1 study: a medication review case 
conference with a pharmacist, two physicians 
and a nurse. 
(Not specified where the pharmacists 
worked) 

Community-dwelling older 
adults aged ≥65 years or 
had an average age of ≥65 
years. 

Change in PIP measured 
using implicit or explicit 
criteria  
(Studies were grouped into 
organisational, professional, 
financial, regulatory and 
multifaceted interventions). 

-Significant improvement in PIP in 4/5 studies 
significant improvement in medication adherence in 
1/2 studies 
-No significant effect on psychosocial outcome 
measured by QoL (SF-36) in 3/3 studies with 
pharmacist’s medication review 
-No significant effect on ADEs in 1/1 study 

Jokanovic et al. 2016 
 
63 studies: 
7 RCTs 
1 controlled cohort 
study 
1 controlled trial 
34 observational                                                                                                                                                                                                                                                                                         
and uncontrolled 
studies, 
11 qualitative studies, 
9 survey studies 
 
 
 
 
 
 
 
 

Clinical Medication Review (CMR) 
interventions in community settings in 
Australia (community pharmacies, clinics, 
unspecified settings). 
 
A CMR is a structured and collaborative 
service provided by pharmacists and general 
medical practitioners (GPs). 
 
It was not always specified if the pharmacists 
in intervention                                                                                                                            
s worked in a community pharmacy or some 
other outpatient care setting.1   

Not specified. Not specified. -Medication-related problems (MRPs) identified in 
15 studies (mean 3.6 MPRs per CMR)  
-Improved adherence in 3 studies   
-Reductions in the numbers of medications 
prescribed in 3 studies  
-Reduction in hospitalisations in 3 studies  
-Reduction in potentially inappropriate prescribing 
in 3 studies  
-Reduction in costs in 6 studies 
-Comparisons to a control group, predominately 
nonrecipients of CMR, were made 11/43 studies. 
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Malet-Larrea et al. 
2016 
 
13 studies: 
7 RCTs 
4 cluster RCTs 
1 RCT/cRCT 
1 randomised multiple 
interrupted time series 

Professional pharmacy services (PPS) in 
community pharmacies  
 
3/13 of the studies concerned medication 
reviews targeted at older adults 

Ambulatory patients 
attending community 
pharmacy. 

Cost-effectiveness. -PPS were more effective and less costly than 
usual care in 4/13 studies (one of the studies was 
medication review) 
-PPS were more effective and more costly in 7/13 
(of which one was medication review) 
-PPS was as effective as the usual care, with 
higher and lower costs in 2/13 studies  
(of which one was medication review)  

Fredrickson et al. 
2019 
 
7 studies: 
1 RCT 
6 cohort intervention 
studies 
 

Interventions to improve the continuity of 
medication management upon discharge of 
patients from hospital to residential aged 
care facilities of which 1/7 included a home 
medicines review conducted by community 
pharmacist within 10-14 days after 
discharge. 

Older adults.  Not specified. The intervention including home medicines review 
by community pharmacist: 
At baseline: 
-No significant difference in mean MAI between the 
intervention (n=56) and control (n=54) groups.  
After the intervention: 
-The MAI 
was significantly lower in the intervention than the 
control group. 

Ulley et al. 2019 
 
22 studies: 
 
12 RCTs 
10 other study designs 

Deprescribing interventions which included 
any medication review. 
 
7/22 interventions included community 
pharmacists.  

Community-dwelling older 
adults aged ≥65 with 
polypharmacy. 

Adherence. -Improved adherence in 13/22 studies 
-Reduction in the number of medicines in use and 
improved adherence in 4/22 studies 
-Improved adherence in 5/7 studies that involved 
community pharmacists  

Tecklenborg et al. 
2020 
 
7 studies:  
6 RCTs 
1 case-control study 

Interventions to reduce ADEs. 
 
4/7 were prescription or medication reviews 
conducted by a pharmacist. 
 
(Not specified where the pharmacists 
worked) 

Older patients aged ≥65 in 
primary care, including 
community, nursing homes, 
community pharmacies or 
general practitioner settings. 

Health outcomes The meta-analysis found no statistically significant 
benefit from any interventions 
on hospitalisation, ED visits, mortality, QoL or 
mental health and physical function. 
 

Abu Fadaleh et al. 
2021 
 
18 studies: 
prospective quasi-
experimental 
(including a control 
group) or randomised 
controlled trials. 

Home Medication Review (HMR) with at 
least a 6-month follow-up conducted by 
healthcare professionals. 
 
14/18 interventions involved pharmacists.  
       
(Not specified where the pharmacists 
worked) 

Patients aged ≥65 living at 
home. 

Health service utilisation 
and patient-related 
outcomes 

 

Significant reduction in healthcare utilisation in 4/12 
studies  
-Significant increase in hospital admissions in 1/12 
studies 
-Significant decline in mortality in 1/13 studies  
-Improvement in QoL in 1/7 studies 
-Improvement in adherence in 2/5 studies 

 
1 The authors assumed that many of the CMRs followed the standard of Home Medicines Review (HMR) guidelines. However, the actual process followed by the pharmacists performing these 
interventions was not available. HMR is an Australian Government-funded medication review where the GP makes a referral with relevant patient information to the patient’s preferred 
community pharmacy or directly to an accredited pharmacist. ADE = Adverse Drug Event, GP = General Practitioner, RCT = Randomised controlled trial.
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2.2.2 THE CHANGING COMPETENCE NEEDS FOR COMMUNITY 
PHARMACISTS OVER TIME 

 
Because the community pharmacists’ work has evolved towards patient care-
oriented practice, the need for medication risk management competencies 
integrating knowledge, skills and attitudes has increased dramatically in 
community pharmacies (Schindel et al. 2019). Expectations of incorporating 
prospective medication risk management activities as part of routine 
dispensing and clinical pharmacy services have increased (WHO 2012; 
European Expertise Centre for Pharmacy Education and Training 2016; Fimea 
2016; Department of Health and Social Care (UK) 2019). This approach 
extends the competence requirements of practising community pharmacists 
towards clinical pharmacotherapy and patient care.  The core competencies 
consist of clinical pharmacotherapy expertise and its patient-specific 
application in routine practice, including the ability to communicate 
therapeutic issues with medicine users and other care team members (FIP 
2012; European Expertise Centre for Pharmacy Education and Training 2016; 
Department of Health and Social Care (UK) 2019). In addition to these 
competencies, the pharmacists should know the principles of prospective risk 
management of pharmacotherapies based on a systems approach and their 
application in the community pharmacy context to avoid preventable harm 
caused by inappropriate medicine use (WHO 2017; FIP 2020). 

Pharmacy education in many countries has shifted towards meeting these 
patient-care oriented competence needs (Loennehen et al. 2007; Kejsers et al. 
2012; Maddirala 2017). Thus, the new generations of pharmacists should be 
better prepared to manage medications from a more clinical patient care 
approach, while the earlier generations may experience competence gaps in 
this respect (Carter 2016; Zekan et al. 2017; Schindel et al. 2019).  
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2.3 NATIONAL POLICIES AND STRATEGIES TO 
PROMOTE RATIONAL PHARMACOTHERAPY AND 
MEDICATION SAFETY IN OUTPATIENT CARE IN 
FINLAND 

2.3.1 OLDER ADULTS AS A SPECIAL FOCUS IN NATIONAL POLICIES 
TO PROMOTE RATIONAL PHARMACOTHERAPY 

 
Finland’s population of 5.5 million has one of the fastest-growing proportions 
of ageing people globally (Official Statistics of Finland 2019). Even though this 
trend has been evident for a long period and has been recognised by 
policymakers and health systems planners (MSAH 2011; Finnish Parliament 
2012; MSAH 2013), solutions for allocating resources for aged care are still 
underway. The report prepared in 2006 by Professor Sirkka-Liisa Kivelä for 
the Ministry of Social Affairs and Health on the status of geriatric care in 
Finland has been crucial for the developments (MSAH 2006). The report 
identified the quality and safety of medicine use among the aged as one of the 
issues requiring the most urgent action. Since then, there has been a 
systematic sequence of attempts to influence medicine use in older adults 
(Figure 9).  

The first actions since the MSHA report was published in 2006 were 
ministry-driven, focusing on developing therapeutic guidelines and tools for 
ensuring rational geriatric pharmacotherapy and guiding municipalities in 
taking actions to ensure safe medicines use for their home-dwelling and 
institutionalised aged residents. The municipalities were guided to clarify the 
responsibilities of different healthcare professionals involved in the 
medication management of older adults, enhance interprofessional 
collaboration, and apply regular clinical medication reviews and other 
available tools, such as automated dose dispensing for patients using multiple 
complex medications. These aspects were also highlighted in the Medicines 
Policy 2020 document developed by the Ministry of Social Affairs and Health 
in 2011 (MSAH 2011). 
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Figure 9  Selected key national policy documents concerning actions to be taken to 
 influence rational pharmacotherapy and medication safety in older adults since 
 2006 when the landmark report by Professor Kivelä indicating the challenges in 
 geriatric pharmacotherapy was published by the Ministry of Social Affairs and 
 Health (MSAH) (MSAH 2006; Kivelä and Räihä 2007; MSAH 2007; Fimea 2010; 
 MSAH 2011; Finnish Government 2015; Kumpusalo-Vauhkonen et al. 2016; 
 MSAH 2018b; MSAH 2019). 

Ministry of Social Affairs and Health 2019: 

Perspectives on the need for change in medical treatment and the distribution of medicines 

(MSAH 2019)

Ministry of Social Affairs and Health 2018:

Rational Pharmacotherapy Action Plan based on the Government Programme of the Finnish

Government in 2015 (Finnish Government 2015; MSAH 2018b)

Finnish Medicines Agency 2012-2016:

Interprofessional network for establishing guidelines for interprofessional collaboration in medicines

optimisation of older adults 2012-2015 

à National  recommendations 2016 (Kumpusalo-Vauhkonen et al. 2016)

Ministry of Social Affairs and Health 2011:

Medicines Policy 2020: emphasis on safe and rational pharmacotherapy and interprofessional 

collaboration in medication management (MSAH 2011) 

Ministry of Social Affairs and Health 2006-2010:

Working group on medication reviews of older adults à Recommendations for the municipalities on 

safe pharmacotherapy for older adults 2007 (MSAH 2007) à Updated guidelines for geriatric 

pharmacotherapy 2007 (Kivelä and Räihä 2007) à Electronic database on potentially inappropriate 

medications for older adults 2010 (Fimea 2010)

Ministry of Social Affairs and Health 2006:

Status report with proposals for developing the care and medical treatment needed by older adults

(MSAH 2006)
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In order to support the implementation of actions prioritised in the 
Medicines Policy 2020, the Finnish Medicines Agency (Fimea) was mandated 
in 2012 by the Ministry of Social Affairs and Health to start a long-term 
programme to promote rational medicine use among older adults (MSAH 
2011; Mäntylä 2012) (Figure 9). The ultimate goal of the programme was to 
establish national guidelines for interprofessional medicines optimisation of 
older adults. For this purpose, Fimea established a network of 
interprofessional healthcare teams involved in managing older adults’ 
medications in various healthcare settings. Fimea’s programme and the 
network theory that guided its actions is described in more detail in Chapters 
2.1–2.1.1. National recommendations for interprofessional collaboration in 
promoting the rational use of medicines among older adults were launched in 
2016 (Kumpusalo-Vauhkonen et al. 2016).  

The Rational Pharmacotherapy Action Plan was an action included in the 
Government Programme in 2015 (Finnish Government 2015) (Figure 9). 
Family caregiving and comprehensive medication reviews were emphasised as 
areas for development in the Programme. In 2016, The Ministry of Social 
Affairs and Health appointed a steering group to establish the Action Plan. The 
operation of the programme was based on networking. The Action Plan 
defined rational pharmacotherapy as “effective, safe, of high quality, cost-
effective and equal” (MSAH 2018b).  The Action Plan aimed to promote these 
objectives to narrow health disparities and manage costs. The final report of 
the Action Plan was published in 2018 (MSAH 2018b). It emphasised the 
importance of partnerships and well-defined tasks of the patient and all 
healthcare professionals involved in the medication use process in outpatient 
care (Figure 10).  

To ensure the long-term, continuous implementation of the Action Plan 
over government terms, the MSAH prepared a roadmap in 2019 (MSAH 
2019). In line with Finland’s current government program, the reform of the 
pharmaceutical sector following the roadmap has continued (Finnish 
Government 2019; MSAH 2019). The reforms currently under way concern 1) 
the overall management of medication data and its transfer in electronic 
patient information systems, 2) the identifying of the functions and tasks of 
community pharmacies as part of the social and health system, and 3) the 
transition from the 2-channel system to single-channel funding. These 
reforms have been guided by Government-funded research (Kinnunen et al. 
2021; Saastamoinen et al. 2021).  
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Figure 10 The tasks of the patient and healthcare professionals involved in the medication 
  use process in outpatient care (MSAH 2018b). 

2.3.2 THE IMPLEMENTATION OF THE CLINICAL PHARMACY, 
PHARMACEUTICAL CARE, AND MEDICATION RISK 
MANAGEMENT PRACTICES IN FINNISH COMMUNITY 
PHARMACIES 

 
Internationally, the implementation of the principles of Pharmaceutical Care 
has been coordinated on a long-term basis by the International 
Pharmaceutical Federation (FIP). Together with the World Health 
Organization (WHO) and national pharmaceutical organisations, the FIP has 
developed international recommendations to be adopted nationally in each 
member country. A key document has been a standard of practice called Good 
Pharmacy Practice (GPP) (FIP 2011), based on the article published by Hepler 
and Strand in 1990. The WHO General Assembly approved the GPP document 
in 2011. 

Another international actor that has had a significant impact on the 
implementation of the principles of Pharmaceutical Care in Finland was the 
WHO EuroPharm Forum that operated until 2015. Finland had been actively 
involved since the establishment of the organisation (1992) (WHO 2012). The 
EuroPharm Forum was a joint network of community pharmacists’ 
professional associations in the WHO European Region countries. The 
mission of the organisation was to implement the principles of Pharmaceutical 
Care in European community pharmacies. For this purpose, EuroPharm 
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Forum established professional programmes for community pharmacies in 
selected key areas in public health, such as disease-specific programmes for 
the management of asthma, diabetes and cardiovascular diseases, general 
programmes for enhancing medication counselling, and smoking cessation 
interventions by community pharmacists (Airaksinen 1996; Airaksinen et al. 
1998; Vainio 2004; Westerling 2011; Parkkamäki 2013; Kurko 2015). 

FIP, WHO and Pharmaceutical Care Network Europe (PCNE), which 
supports the legacy of the EuroPharm Forum, continue to be internationally 
important players in implementing the Pharmaceutical Care principles in 
Europe and Finland. Most recently, in 2020, the Council of Europe released 
its recommendations on the implementation of Pharmaceutical Care to be 
applied in its member countries (Council of Europe 2020). The idea is still 
strongly based on the principles of Hepler and Strand (1990). The Council of 
Europe’s long-standing efforts to support patient and medication safety in 
European health systems go back to the early 2000s when it established the 
first European recommendations for systems-based patient and medication 
safety work (Council of Europe 2006a, 2006b), following the worldwide 
movement initiated by the Institute of Medicine (IOM) in the US and its report 
“To Err Is Human: Building a Safer Health System” in 2000 (Kohn et al. 
2000). This systems-thinking based patient and medication safety work has 
formed another important long-term line guiding the implementation of 
clinical pharmacy and pharmaceutical care in the Finnish community and 
hospital pharmacies (Council of Europe 2006a, 2006b; Schepel 2018; Toivo 
2020; Airaksinen et al. 2021). 

2.3.2.1 Community pharmacy system in Finland 
 
In Finland, the supply of medicines to outpatients is provided by 
approximately 600 privately owned community pharmacies and two teaching 
pharmacies run by the University of Helsinki and the University of Eastern 
Finland (Medicines Act 395/1987). The number of pharmacies is regulated by 
a licensing system administered by the Finnish Medicines Agency (Fimea), 
operating under the Ministry of Social Affairs and Health. The pharmacy 
owner needs to be a pharmacist with a master’s degree. The license permits 
the owner to run the main pharmacy, up to three subsidiary outlets, online 
services, and service points for minor ailments. Pharmacy owners have both 
professional and financial responsibility for their pharmacy.  

In Finland, community pharmacies are the only source of prescription and 
non-prescription medicines in outpatient care, except for nicotine 
replacement therapy products (Medicines Act 395/1987). Pharmacists have 
either Bachelor of Science (BSc) degree of three years or a Master of Science 
(MSc) degree with five years in pharmacy. Most dispensing pharmacists have 
a bachelor’s degree, while supervising pharmacists and pharmacy owners have 
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a master’s degree. The responsibilities and legal rights for patient care are the 
same for all pharmacists. 

When dispensing prescribed or over-the-counter medicines, pharmacists 
are obliged to ensure that the medicine users are aware of how to use their 
medicines safely and appropriately (Medicines Act 395/1987; Fimea 2016). 
Regulations outline the dispensing process technically, prospectively 
managing safety risks related to the dispensing phase of the medication use 
process. Table 5 summarises the safety risks that community pharmacists are 
obliged to observe and manage in routine dispensing (Fimea 2016). 
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Table 5 Community pharmacists’ duties related to prospective medication risk management 
 in routine dispensing in Finland. Adapted selectively from the regulation on 
 dispensing of medicines (Finnish Medicines Agency (Fimea) 2016). 

Action  Community pharmacists’ duties 
The quality of 
dispensing (quality 
assurance) 

• To ensure the quality of dispensing, the pharmacy should have written in-house 
instructions for the activities and tasks directly or indirectly related to dispensing 
of medicines. These activities should always be carried out in the same way.  

Locally agreed on 
actions with other social 
and healthcare 
providers to ensure the 
safety of the medication 
use process   

• The prescribers and the community pharmacists are recommended to agree 
locally on actions to ensure medication safety, the rational use of medicines, and 
how to control the increase in the cost of medicines. 

• When dispensing to social and healthcare institutions, appropriate actions to 
ensure the quality and safety of medicines must be agreed upon in cooperation 
with the unit. 

Dosing instructions • The dosing instructions for the prescription medicines should be confirmed at the 
pharmacy while dispensing. 

• Clarification or correction should be requested from the prescriber when the 
prescription is unclear or incomplete. 

Medication counselling • The pharmacist should ensure that the medicine user is aware of the proper and 
safe use of the medicine by providing appropriate medication counselling. When 
ensuring the proper and safe use of the medicines, the entire medication 
regimen, diseases and age of the patient should be considered.                                                                                            

• Special attention should be paid to patients with high-risk medicines and when 
starting a new medication.  

• Pharmacists should also ensure providing appropriate medication counselling 
while dispensing medicines to, e.g., home care clients or residents of assisted 
living facilities. 

• When dispensing substituted generic products, the pharmacist should ensure 
that the patient is aware that the new generic product replaces the previously 
used product. 

• Medication counselling should be interactive, allowing the client and the 
pharmacist to have a conversation.  

• The pharmacy should have access to the necessary information sources and 
competent personnel to use them to support medication counselling.  

• The pharmacy should have in-house instructions for medication counselling to 
ensure the proper and safe use of prescribed, OTC, and BTC medicines.  

Dispensing intervals • If the prescriber has not specified the minimum time intervals for dispensing in 
the prescription (iter semel, iter bis or iter ter), the dispensing pharmacist should 
determine the dispensing interval according to the dosing instructions prescribed 
and marked in the prescription, ensuring the proper and safe use of the 
medicine.  

• Dispensing intervals for all CNS medicines should be monitored at the pharmacy 
to ensure proper and safe use of these medicines. 

Automated dose 
dispensing  

• The pharmacist should inspect the automated dose dispensed medicines for 
delivery. The inspection should cover the following safety checks: that the 
medicine to be dispensed is the same as the medicine prescribed to the patient; 
that the medicines have been dispensed correctly, for example, by inspecting 
the dose pouches of the first day. Urgent medication changes should be 
considered at the time of delivery. 

Prescription renewal • The pharmacy should agree with the local healthcare units on the procedures for 
the renewal of electronic prescriptions (only e-prescriptions have been allowed 
in Finland since 2017, with the exception of emergencies).  

• If the community pharmacist cannot consider it appropriate for the proper and 
safe use of the medicine to renew the prescription via the pharmacy, the patient 
should be guided to see the prescriber.  

Dispensing errors  • Dispensing errors should be documented and managed at the pharmacy 
according to the pharmacy’s in-house instructions. Documenting and managing 
dispensing errors at the pharmacy promotes the implementation of safe 
medication practices and medication safety. 

OTC = over-the-counter, BTC = behind-the-counter, CNS = central nervous system 

 
 
Medicines for human use are primarily prescribed and renewed by 

physicians in Finland, except for a small number of nurses accredited to 
prescribe (MSAH 2010). Pharmacists are not allowed to make any therapeutic 
changes to prescribed medications without consulting the prescribing 
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physician. Medications for most long-term therapies can be prescribed for a 
two-year supply without scheduled follow-ups in the middle. These patients 
with chronic conditions visit community pharmacy at least every third month 
to pick up their medicines for the next three months’ supply allowed to be 
dispensed at a time by the public reimbursement scheme covering the entire 
population (MSAH 2004). 

2.3.2.2 Projects promoting community pharmacists’ involvement in 
medication risk management  

 
The community pharmacists’ role in Finland was largely related to dispensing 
and small-scale manufacturing of medicines until the 1980s (Vainio 2004; 
Mononen 2020). In 1983, the community pharmacists’ involvement in patient 
and medication counselling was mandated by law (Airaksinen 1996; Vainio 
2004; Puumalainen 2005; Kansanaho 2006; Pohjanoksa-Mäntylä 2010; 
Mononen 2020) (Figure 11). Since early 1990s, community pharmacies have 
taken persistent actions to promote the safe use of medicines (Airaksinen 
1996; Närhi 2001; Savela 2003; Vainio 2004; Leikola 2012; Parkkamäki 2013; 
Kurko 2015; Sinnemäki 2020; Toivo 2020). The first attempt to promote 
medication counselling was WHO EuroPharm Forum’s “Questions to Ask 
About Medicines” campaign in 1993-1996, which was a starting point for the 
long-term development of professional patient counselling services in 
community pharmacies (Airaksinen 1996; Airaksinen et al. 1998; Vainio 
2004; Kansanaho 2006; Pohjanoksa-Mäntylä 2010; Mononen 2020). The 
development of patient care services started to be more coordinated in 1997 
when The Association of Finnish Pharmacies launched a professional strategy 
for community pharmacies (AFP 1997; Westerling 2011).   

In 1998, The Association of Finnish Pharmacies conducted a pseudo 
customer study in community pharmacies to assess the implementation of the 
strategy and medication counselling performances (Varunki et al. 2004; 
Puumalainen 2005; Kansanaho 2006). The results indicated that there was 
still a need to improve patient counselling in community pharmacies. Also, 
other Finnish studies had demonstrated that pharmacists had difficulties 
understanding the principles of patient counselling and implementing 
patient-centred counselling in practice (Airaksinen et al. 1998; Kansanaho et 
al. 2002; Vainio et al. 2002; Kansanaho et al. 2002; Mononen et al. 2018). A 
national programme TIPPA (in Finnish: Tarkoituksenmukainen Informaatio 
Potilaan Parhaaksi Apteekista) was started in 2000 to improve community 
pharmacists’ role in patient counselling. (Puumalainen 2005; Kansanaho 
2006; Leikola 2012) (Figure 11). The programme united all the key 
stakeholders, including professional organisations, universities, governments 
and continuing education centres. The four-year-long project aimed to 
develop the medication information given to patients in community 
pharmacies (Varunki et al. 2004). Different tools (e.g., an electronic checklist-
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type generic medicines information database Tietotippa® and manuals for 
pharmacists) were developed in the project to help the patient counselling and 
help community pharmacists’ work.
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Figure 11 The evolution of clinical pharmacy services and medication risk management practices in Finnish community pharmacies since the 1970s. *The 
 services nationally coordinated by the Association of Finnish Pharmacies. PIMs = Potentially inappropriate medications.
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A TIPPA follow-up programme was run in 2004-2007, based on the 
experiences and findings of the first phase of the TIPPA programme (Leikola 
2012) (Figure 11). The focus was on creating more advanced services that were 
based on interprofessional collaboration. The key service developed during the 
TIPPA follow-up period was the comprehensive medication review (CMR) 
procedure that requires collaboration between pharmacists and physicians 
and CMR accreditation training (Leikola 2012).  

Following the first two TIPPA projects, Apila Project was launched in 2012, 
continuing until 2015, focusing on community pharmacists’ contribution to 
patient and medication safety (Figure 11). The project was the contribution of 
community pharmacies to the National Patient Safety Programme (National 
Institute for Health and Welfare 2011-2014). The project encouraged 
community pharmacists to ensure safe medication practices in their 
workplace and utilise medication risk management tools to identify and 
prevent medication-related risks in outpatient care. For this purpose, the 
Association of Finnish Pharmacies developed a medication review assisting 
tool Salko®.  One of the project aims was to develop the tool and integrate it 
strongly into pharmacy practice. A new electronic prescribing and dispensing 
error reporting system was created for community pharmacies, as a part of the 
Apila Project, by the Association of Finnish Pharmacies (Lähde and Westerling 
2014).  

TIPPA 3 project was run in 2016-2019 as pharmacies’ contribution to 
Rational Pharmacotherapy Action Plan (MSAH 2018b). The project aimed to 
promote rational use of medicines by enhanced patient counselling, following 
up on medications and medication reviews in community pharmacies and 
developing existing good practices and tools (e.g., Tietotippa®) (Salimäki 
2016). The goal was to systematically integrate community pharmacy services 
to local social and health services and enhance coordination between 
healthcare providers involved in medication management. One of the 
evaluated demonstration projects was run in the city of Lohja (Toivo et al. 
2018; Toivo et al. 2019). 

2.3.2.3 Professional services in Finnish community pharmacies 
 
The Association of Finnish Pharmacies (AFP) has actively developed different 
programmes and rational pharmacotherapy promoting community pharmacy 
services that support national public health programmes (Figure 11). The first 
disease-specific public health programme was launched in 1997 for asthma 
and followed by programmes for diabetes in 2001 and heart diseases in 2005 
(Närhi 2001; Mononen et al. 2011; Parkkamäki 2013; Selroos et al. 2015; Peura 
et al. 2019; AFP 2021a, 2021b, 2021c). These programmes aim to promote 
therapeutic outcomes of these major public health concerns in Finland. The 
programmes offer community pharmacists’ contribution to disease self-
management, considering lifestyle guidance and collaboration with other 
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healthcare providers and patient organisations. In each programme, 
pharmacies have a contact pharmacist whose task is to coordinate continuing 
education related to the disease in their outlet and to contact the local 
healthcare to agree on common practices related to the treatment of the 
disease. Supporting smoking cessation used to be an important part of 
preventing major public health concerns in Finland (ASF 2008; Kurko 2015).  
The influence of community pharmacies on smoking cessation has remarkably 
decreased since 2006, when nicotine replacement therapy products were 
released to the open market (Kurko 2015). 

An automated dose dispensing service was launched in Finland by the 
Association of Finnish Pharmacies in 2002 (AFP 2003). In the service, one or 
more medicinal products are dispensed into an automated dose dispensing 
container or pouch for a patient to take at a particular date and time 
(Sinnemäki 2020). Before the service is initiated, the physician reviews the 
medication, and a community pharmacist reconciles the medication list. This 
information is a prerequisite for partial reimbursement of the service by public 
insurance. An automated dose dispensing service may provide a tool for 
preventing medication-related risks and ensuring patient safety in outpatient 
care. The Ministry of Social Affairs and Health has recommended the 
automated dose dispensing service for older primary care patients to ensure 
safe medication in its guidance to municipalities in 2007 (MSAH 2007). The 
Ministry published guidelines for providing the service in 2016 (MSAH 2016). 

As part of pharmacies’ asthma programme, a part of the Finnish 
community pharmacies started to offer an inhalation check service and a 
comprehensive asthma service in 2012 (AFP 2021a). The inhalation check 
service is aimed at patients suspected of having problems with inhalation and 
children and young patients who come to inhale by themselves. The 
comprehensive asthma service requires pharmacists to complete additional 
training to be able to offer the service. A medicine taking reminder service was 
launched in 2013, offering patients an opportunity for an electronic reminder 
programmed by their pharmacy (AFP 2013). In 2014, AFP developed the 
medication check service for community pharmacies targeted specifically at 
older adults with multiple medications (AFP 2014). This prescription review 
type service includes a meeting between the patient and a pharmacist who 
writes a report for the patient with recommendations concerning e.g., the 
administrations of the medicines, drug-drug interactions, the appropriateness 
of the medicines for older adults, and other issues to consider. 

The AFP published a New Pharmacy programme called Uusi APTEEKKI in 
2018 (AFP 2021d). The programme presents 28 concrete proposals to improve 
cost-effective medical treatments, medication safety and pharmacy services. 
In its proposals, the AFP especially emphasises the possibilities of making 
maximal use of pharmaceutical expertise from community pharmacies within 
social and healthcare. The same year, AFP launched the Safe 
Pharmacotherapy Support service for home care and assisted living facilities. 
The service aims to improve the safety of medicines and strengthen the role of 
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pharmacies as part of the healthcare system by increasing collaboration 
between pharmacies and treatment units.  

Alongside the common services available to almost all pharmacies 
developed by the Association of Finnish Pharmacies for its member 
pharmacies, individual pharmacies have developed and/or piloted their own 
applications of pharmaceutical care. A remarkable example is the 
empowerment-based support of the type 2 diabetes self-management 
programme at a community pharmacy (Parkkamäki 2013). Collaborative 
medication review practices and a long-term continuing education course for 
pharmacy practitioners to acquire competency in comprehensive medication 
reviews were initiated in Finland in 2005 (Leikola et al. 2009; Leikola 2012; 
Leikola et al. 2012). Since then, collaborative medication reviews have become 
more common in primary outpatient care, partly covering community 
pharmacies (Toivo et al. 2018; Kiiski et al. 2019).  

The current state and the future sights of Finnish community pharmacies 
and pharmacy practices have been reviewed in several reports recently 
(Jokinen 2020; Airaksinen et al. 2021; Kinnunen et al. 2021; Saastamoinen et 
al. 2021). Table 6 summarises the main conclusions of the current state of 
Finnish community pharmacies according to the reports published by the 
Prime Minister’s Office in 2021 (Kinnunen et al. 2021; Saastamoinen et al. 
2021).  
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Table 6 Conclusions of the most recent reports published by the Prime Minister’s Office 
 on the current state and the future sights of community pharmacies and their 
 services in Finland (Kinnunen et al. 2021; Saastamoinen et al. 2021). 

What costs in medicines? A study on 
regulation and control of 
pharmaceutical prices  
(Kinnunen et al. 2021) 

Creating price competition in the 
pharmaceutical market and the public’s 
expectations of pharmacies 
(Saastamoinen et al. 2021) 

• Strict regulation of the pharmacy 
system may impair pharmacists’ 
incentives to develop their services. 

• The range of pharmaceutical and 
health services offered varies between 
pharmacies. They mostly offer various 
types of medication use reviews and 
dose dispensing services. 

• The development of services is slowed 
down by the fragmented nature of the 
pharmacy system and a lack of 
national steering. 

• The national steering of services in the 
future could be based on pharmacies’ 
statutory tasks or economic incentives.  

• The assessment of the pharmacy 
system requires clear objectives and 
appropriate indicators. 

• Medication counselling, review and 
automated dose dispensing are the 
most studied pharmacy services. More 
research on the effectiveness and cost-
effectiveness of the services is needed. 

• The public is content with pharmacy 
services and purchasing over-the-
counter medicines in pharmacies but 
finds privacy protections lacking. 

• The public would welcome new and 
digital services in pharmacies.  

• The content and quality of the statutory 
duties and professional services of 
pharmacies should be defined to 
enable quality evaluation. 

 
Medication reviews and automated dose dispensing services are the most 

common services in community pharmacies in Finland (Jokinen 2020; 
Kinnunen et al. 2021; Saastamoinen et al. 2021). However, the more extensive 
implementation of pharmacy services has been slow. One explanatory factor 
is the public funding model that hardly covers the pharmacies’ services 
(Kinnunen et al. 2021). According to the reports, the lack of national steering 
and the nature of the community pharmacy system and strict regulation has 
slowed the development and implementation of professional services in 
community pharmacies in Finland (Kinnunen et al. 2021; Saastamoinen et al. 
2021). Both reports concluded that community pharmacy services should be 
developed in closer cooperation with other social and healthcare providers. 

2.3.2.4 The evolution of pharmacy education and continuing education 
to support medication risk management competences  

 
The safety culture and systems-thinking based patient and medication 

safety work have been incorporated in pharmacy education in Finland since 
the mid-2000s. This fact applies to undergraduate and continuing education, 
as well as doctoral training. The content of the training has been influenced by 
the Council of Europe’s Patient and Medication Safety Recommendations 
(Council of Europe 2006a, 2006b), the WHO’s Patient Safety Curriculum 
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Guide (2011) and the international development of clinical pharmacy, 
pharmaceutical care, and collaborative medication review practices. The 
theoretical framework systematically used in fostering competencies has been 
Reason’s risk management theory (Reason 2000), particularly its illustration 
in the Swiss Cheese Model (see Chapter 2.1.2). 

The initiation of the accreditation training for collaborative comprehensive 
medication reviews in 2005 was an important step for clinical pharmacy 
education and competence development in Finland.  Since then, more options 
for acquiring medication review competencies besides work has been made 
available for practising pharmacists. In 2012, the accreditation training (35 
ECTS credits) was split into two modules so that it is possible to take a 20-
credit training for expertise in medication reviews first and then continue 
towards the competencies required to conduct comprehensive medication 
reviews as a collaborative practice (an additional module of 15 ECTS credits). 
The medication review and clinical pharmacy training available for practising 
pharmacists have diversified recently. Digitalisation has made it possible for 
different training providers to organise online courses that are easily 
accessible and reach more practising pharmacists.  

The national competence criteria for pharmacist-led collaborative 
medication reviews were established in 2017, following the diversification of 
continuing education provision in Finland (The National Coordination Group 
of Professional Development of Pharmacy Services (AATE) 2017). These 
competence criteria made it possible to introduce a portfolio procedure for 
assessing medication review competencies acquired differently. 

Finland has been a “promised land” for long-term continuing education, 
particularly in the community pharmacy sector. The first specialisation 
programmes in community pharmacy were started in the mid-1990s, focusing 
on clinical pharmacy, pharmaceutical care, and management skills. The 
specialisation training extended to hospital pharmacies in 2010, and 
community and hospital pharmacy training were merged in 2016. This 
training also is based on systems thinking, providing skills and competencies 
in medication risk management and medication reviews in various healthcare 
settings. 

TIPPA and other professional programmes have had a spill-out effect on 
undergraduate pharmacy education in Finland. The long-lasting coordinated 
cooperation of universities/pharmacy schools with professional organisations, 
continuing education providers and authorities, has facilitated incorporating 
research evidence into development projects. This approach has changed the 
nature of the development projects more dynamic, leading to, e.g., new 
pedagogical strategies/innovations in competence development, also suitable 
for undergraduate pharmacy education.  

During the last decade, the focus of undergraduate pharmacy education has 
been shifting from a medicine-centred approach to a more patient-centred 
approach (Airaksinen 2017). A milestone in this shift was the integration of 
competencies required for medication review expertise in the BSc (Pharm) 
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degree. Achieving the expertise was first integrated into the BSc (Pharm) 
curriculum at the University of Helsinki as part of the curriculum reform in 
2014, followed by other pharmacy schools in Finland (the University of 
Eastern Finland and Åbo Akademi) (Aronpuro et al. 2017). 

The continuous development of patient care and medication review 
competencies has been illustrated by a model shown in Figure 12 (Aronpuro 
et al. 2017). According to the model, the competencies will grow throughout 
the training, continuously deepening from basic pharmacology knowledge 
towards applied pharmacotherapy competencies allowing medicines 
optimisation according to each medicine users’ disease and clinical status and 
other factors influencing medication taking. 

 

 
 
Figure 12 The model illustrates the development of pharmacists’ patient care and medication 

 review competence during their undergraduate education and towards continuous 
 competence development in work-life (modified from Aronpuro et al. 2017, 
 translation by the author of this doctoral dissertation). 

2.3.2.5 The evolution of medication risk management databases and 
tools 

 
Along with the evolution of medical and pharmacological knowledge and 
technology and an increase in patient-centred approach to medication 
management, various tools have been developed to assist in prospective 
medication risk management (Table 7). Most of the community pharmacists 
in Finland have access to the same health and medicine information databases 
and medication risk management tools as physicians and other healthcare 
providers (Toivo et al. 2016; Pitkä et al. 2018; Toivo et al. 2018). These tools 
and databases are increasingly in electronic format, facilitating their 
prospective effective use in clinical practice (Pitkä et al. 2018; Toivo 2020). 
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The development of tools has progressed from product-specific databases to 
systems reviewing the whole medication regimen of the patient.    

Table 7 Evolution of electronic medication risk management databases and tools 
available in Finnish community pharmacies. 

Year of 
launch 

Medication risks covered and type of the risk management database 
 

1975 
(manual 
version 
since 
1975, 
electronic 
since 
1991) 

Statutory medication information. Structured product information based on the Summary of Product 
Characteristics (SPC) on formulation, indications, dosage regimens, contraindications, warnings and 
precautions for use,  drug-drug interactions, use during pregnancy and lactation, effects on the ability 
to drive and use machines, adverse reactions, overdosing, pharmacological properties, preclinical 
safety data, list of excipients, incompatibilities, shelf life, special precautions for storage, packages 
and definition of the product, handling instructions, and product categorisation according to anatomic-
therapeutic-chemical (ATC) classification. The compendium also contains information on product 
prices and reimbursements through public health insurance. (Pharmaca Fennica®1). 

2000 Statutory medication information in a simplified format. An electronic checklist-type generic 
medicines information database integrated into the prescription processing system to support 
medication counselling, based on statutory medication information derived from SPCs and package 
leaflets (Tietotippa®2; YA-Helppi®3) 

2004  Drug-drug interactions categorised into four classes (A-D) according to their clinical significance. 
The first version based on a Swedish database (FASS).  The current database (Inxbase®4) has been 
extended to cover also clinically significant interactions between medicines and nutrients and 
medicines and natural products.  The database can be integrated into the patient information system 
in community pharmacies. 

2009 Medication safety during pregnancy and lactation. In addition to the actual medicines, the 
databases also provide safety information on vitamins, trace elements, drugs and common stimulants. 
(Gravbase®4, Lactbase®4). 

2010 Medicine use in renal failure. includes information on safety and detailed dosage recommendations 
of different medicines and other substances, such as vitamins and micronutrients, in patients with 
renal failure. The database analyses the pharmacokinetics and safety of medicines and substances by 
dividing them into four categories based on glomerular filtration rate (GFR) and gives 
recommendations for clinical and laboratory monitoring when prescribing/dispensing a specific agent. 
(Renbase®4) 

2010 Potentially inappropriate medications (PIMs) for older adults over 75 years of age. Contains 
classification and recommendation for almost 500 substances or their combination. The medicinal 
substances are classified into four categories (A-D), indicating how suitable the medicinal substance is 
for older adults. The categorisation of the medicines is based on commonly used criteria (Beers, 
STOPP/START, Laroche). The database can be integrated into the patient information system in 
community pharmacies. (Meds75+®5). 

2012 Effectiveness and safety of natural medicines. Contains a short description of the pharmacological 
effects of the substance, description of the results from clinical studies, dosing information for different 
formulations, and description of the traditional use in folk medicine. The safety of the substance 
(contraindications and adverse effects) is based on the evidence from clinical studies and 
pharmacoepidemiological and pharmacovigilance data of reported adverse effects. (Herbalbase®4). 

2012 Medicine-induced risks and adverse reactions. An integrated medication risk assessment 
database to identify pharmacokinetic and pharmacodynamic interactions, anticholinergic, sedative and 
serotonergic load and potentially inappropriate medications for older adults.  The database is 
specifically designed for community pharmacists to assist in medication reviews. The database can be 
integrated into the patient information system in community pharmacies. (Salko®2).      

2013 Medicine-induced risks and adverse reactions. A medication risk assessment database that 
provides a comprehensive risk profile of medicine-induced adverse reactions based on 
pharmacodynamic properties of the medicines used by the patient. The risks and adverse reactions 
identified by the database include anticholinergic load, constipation, sedation, orthostatism, risk of 
bleeding, serotonergic load, risk of seizures, QT-prolongation and renal toxicity. It also gives 
information on the potential effects of medication on the patient’s sodium and potassium values. A 
complementary database to Inxbase®. (Riskbase®4). 

2014 Medicine use in hepatic impairment. Includes information on the safety and detailed dosage 
recommendations of medicines and other substances, such as vitamins and micronutrients, in patients 
with hepatic impairment. (Heparbase®4). 

2016 A comprehensive review of risks in medication. Integrated information of patient’s medication, 
including indications, contraindications, medicine use in renal failure, serious drug-drug interactions, 
adverse reactions and laboratory values. (EBMEDS®6 Lääkityksen kokonaisarvio). 

Provider: 1) Pharmaceutical Information Center http://www.laaketietokeskus.fi/en, 2) Association of Finnish 
Pharmacies (AFP) http://www.apteekkariliitto.fi/en/association.html, 3) University Pharmacy http://www.ya.fi, 4) 
Medbase Ltd http://www.medbase.fi/en/; available in national health portal Terveysportti, 5) Finnish Medicines 
Agency, Fimea https://www.fimea.fi/web/en/frontpage 6) The Finnish Medical Society Duodecim 
https://www.ebmeds.org/en/, available in national health portal Terveysportti 
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2.4 MEDICATION RISKS TO BE MANAGED IN 
COMMUNITY PHARMACIES 

According to the Pharmaceutical Care Network Europe (PCNE), a medication-
related problem (a.k.a. drug-related problem, DRP) can be defined as “an 
event or circumstance involving drug therapy that actually or potentially 
interferes with desired health outcomes” (Pharmaceutical Care Network 
Europe 2017). Medication risk management is a strategy that aims to prevent 
or decrease risks associated with the use of medicines (Cohen 2007). 
Medication risk management is used to cover all situations related to 
identifying and preventing potential medication-related problems before they 
turn into actual ones and harm the patient/medicine user.  

Several systems to classify medication-related problems exist (Basger et al. 
2014). PCNE Classification for Drug-Related Problems is a widely applied and 
cited classification system, also applied partially in this study (PCNE 2020). 
Medication risks can be related to, e.g., individual medicines and their side-
effects, interactions between medicines, medicine combinations, 
formulations, medicine taking, information related to medications and 
patient’s beliefs (Tisdale and Miller 2018; Nicosia et al. 2019; PCNE 2020). 
Children and older adults and those with kidney or liver impairment are more 
sensitive to adverse outcomes of medicines (WHO 2017). This chapter 
explores common medication risks in outpatient care that community 
pharmacists can manage.  These risks are not mutually exclusive and may also 
be simultaneous. The selection of the risks is based on: 

 
1) The existing literature on medication-related risks and risk 

management-based thinking (e.g., Saedder et al. 2014; Dimitrow 2016; 
Toivo et al. 2016; WHO 2017; Nicosia et al. 2019; PCNE 2020, Toivo 
2020) and national regulations for dispensing of medicines (Fimea 
2016). 

2) Medication risk management databases and tools available in 
community pharmacies in Finland (see Chapter 2.3.2.5 for details), and 
what risks these tools have been developed to identify (Table 7), and  

3) Practical experiences of expert panellists who created a validated survey 
instrument in studies III and IV targeted community pharmacists 
(Boateng et al. 2018). 

2.4.1 POLYPHARMACY 
 
The World Health Organization defines polypharmacy as “the administration 
of many drugs at the same time or the administration of an excessive number 
of drugs” (WHO Centre for Health Development 2004). When it comes to the 
numbers of medicines in use, polypharmacy is commonly defined as the use 
of five or more medications daily (Masnoon et al. 2017). Excessive 
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polypharmacy is defined as the concomitant use of nine/ten or more 
medicines taken regularly or as-needed (Walskiers et al. 2015). 

Polypharmacy has been increasing, especially among older adults with 
multiple diseases (WHO 2017). According to the World Health Organization’s 
third Global Patient Safety Challenge, polypharmacy is one of the key risk 
factors for medication safety (WHO 2017). Polypharmacy increases the risk of 
drug-drug interactions and the likelihood of side effects (Rambhade et al. 
2012).  

Although polypharmacy is known as a medication risk, there are situations 
where the concomitant use of multiple medications is appropriate and 
necessary for the patient’s safety and well-being (Cadogan et al. 2016). Under 
prescribing and/or underuse of potentially useful medicines is becoming 
increasingly common among older patients (Cherubini et al. 2012; Meid et al. 
2015). Thus, the careful planning of medication regimen is important, 
particularly for patients needing multiple medications to meet their medical 
needs.  

2.4.2 DRUG-DRUG INTERACTIONS 
 
Pharmacokinetic drug interactions can lead to serious adverse events (Zhang 
et al. 2009; Wang et al. 2021). The desirable and undesirable effects of 
medicines are related to the amount administered (concentration) and 
medicine’s absorption, distribution, metabolism, and/or excretion. These 
processes can be influenced by individual properties (e.g., age, race, gender, 
diseases), or concomitantly administered medicines, food, and liquids. The 
pharmacokinetic interactions can increase or decrease the concentration of 
the medicine or its’ metabolites.  

The risk of a drug-drug interaction in any particular patient increases with 
the number of comorbidities and the number of medicines in use (Marengoni 
and Onder 2015). Older adults are particularly more vulnerable to interactions 
as multimorbidity increases with age, and physiologic changes affect the 
pharmacokinetics and pharmacodynamics of many medicines. According to 
the classification created by Böttiger et al. (2009), for the drug-drug 
interaction database Sfinx (currently known as Inxbase), drug-drug 
interactions can be divided into four categories regarding their clinical 
relevance and level of documentation (Böttiger et al. 2009) (Table 8). This 
categorisation is currently used as a criterion for the severity of drug-drug 
interactions throughout the Finnish healthcare system, also in community 
pharmacies (Table 7).   The drug-drug interaction database has been in use 
since 2004 (Toivo et al. 2016; Toivo 2020). 
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Table 8 The classification of drug-drug interactions regarding their clinical severity and 
 level of documentation (Böttiger et al. 2009). 

Clinical severity Definition 
A Minor interaction of no clinical relevance. 
B The clinical outcome of the interaction is uncertain and/or 

may vary. 
C Clinically relevant interaction that can be managed, e.g., 

by dose adjustments 
D Clinically relevant interaction. The combination is best 

avoided. 
Level of documentation Definition 

0 Data derived by extrapolating from studies with similar 
medicines 

1 Data derived from incomplete case reports and/or in vitro 
studies. 

2 Data derived from well-documented case reports 
3 Data derived from studies among healthy volunteers 

and/or pilot studies among patients. 
4 Data derived from controlled studies in relevant patient 

populations 
 

2.4.3 MEDICINE-INDUCED RISK LOADS  
 
Individual medicine may cause adverse drug reactions (ADRs), and the use 
should be based on weighing the benefits and risks of the use in each individual 
patient.  In most cases, adverse effects are mild or acceptable due to desired 
therapeutic effect of the medicine. In polypharmacy, the patient may have 
several medicines in use that cumulate undesired effects, although any of the 
medicines may not harm the patient when used alone. Polypharmacy may 
predispose the patient to a medication-induced risk load. 

2.4.3.1 Anticholinergic load   
 
Especially older adults are sensitive to adverse anticholinergic effects of 
medicines (Mate et al. 2015; Salahudeen et al. 2015). These medicines cover 
multiple therapeutic categories (Table 9). The cumulative effect of taking one 
or more medicines with anticholinergic properties is referred to as 
anticholinergic load or anticholinergic burden (Salahudeen et al. 2015). E.g., 
dry mouth, constipation and blurred vision are the most common and well-
known effects. However, the anticholinergic load may also cause cognitive and 
physical impairments in older adults (Mate et al. 2015). Anticholinergic 
toxicity usually occurs because of the summed effects of multiple medicines 
rather than an overdose of a single medicine.  
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Table 9 Examples of medicines with anticholinergic effects (Mate et al. 2015; 
 Salahudeen et al. 2015). 

Antihistamines 
diphenhydramine, hydroxyzine 
 
Antidepressants 
amitriptyline, doxepine, 
nortriptyline, trimipramine 

Antiemetics 
scopolamine  
 
Anti-Parkinson agents 
biperiden 
 
Antipsychotics 
chlorprothixene 

Antispasmodics 
fesoterodine, oxybutynin, 
solifenacin, tolterodine, trospium 
chloride 
 
Skeletal muscle relaxants 
orphenadrine 
 

2.4.3.2 Sedative load 
 
Sedation is defined as subjective feelings of sleepiness, drowsiness and 
decreased psychomotor functioning (Taipale et al. 2011; Byrne et al. 2018; 
Reynolds and Adams 2019).  Sedative load measures the cumulative effect of 
taking multiple medicines with sedative properties (Taipale et al. 2011; Byrne 
et al. 2018). Medicines with sedative properties are, e.g., psychotropics 
(benzodiazepines, antipsychotics and antidepressants), narcotics, and 
antihistamines (Linjakumpu et al. 2004; Taipale et al. 2011; Byrne et al. 2018). 
Older adults may be susceptible to the adverse events associated with sedative 
medicines (Reynolds and Adams 2019). These include, e.g., decreased physical 
and cognitive function, falls, fractures and memory problems (Taipale et al. 
2011; Byrne et al. 2018; Reynolds and Adams 2019).  The simultaneous use of 
medicines with sedative properties should be avoided in older adults (Kivelä 
and Räihä 2007). 

2.4.3.3 Serotonergic load  
 
The use of medicines that increase serotonin levels exposes to serotonergic 
load, which can lead to serotonin syndrome (Scotton et al. 2019). Serotonin 
syndrome also referred to as serotonin toxicity, is a potentially life-threatening 
medicine-induced condition associated with increased serotonergic activity in 
the central and peripheral nervous systems (Wang et al. 2016; Scotton et al. 
2019). Serotonin syndrome usually presents as a combination of altered 
mental status, autonomic dysfunction (i.e., hyperactivity) and neuromuscular 
abnormalities. The syndrome usually occurs when two or more serotonergic 
medicines are in use, but a susceptible individual may have symptoms from a 
single medicine (Table 10). 
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Table 10 Medicines associated with serotonin syndrome that are used in outpatient care 
 (Wang et al. 2016; Scotton et al. 2019) 

Antibiotics 
linezolid (MAOI), tedizolid 
(MAOI), erythromycin, 
ciprofloxacin 
 
Antidepressants 
mirtazapine, trazodone, 
lithium, fluoxetine, 
fluvoxamine, paroxetine, 
citalopram, sertraline, 
escitalopram, venlafaxine, 
duloxetine, milnacipran, 
clomipramine, imipramine 
amitriptyline, amoxapine, 
clomipramine, doxepin, 
maprotiline, nortriptyline, 
protriptyline, trimipramine, 
phenelzine (MAOI), 
tranylcypromine (MAOI), 
isocarboxyazid (MAOI), 
moclobemide (MAOI), 
tranylcypromide (MAOI) 
 
Antiemetics 
ondansetron, granisetron, 
metoclopramide 
 
Antiepileptics 
valproate, carbamazepine 
 

Antifungal 
fluconazole  
 
Antihistamines 
chlorphenamine 
 
Anti-Parkinson 
agents 
selegiline (MAOI), 
rasagiline (MAOI), 
safinamide (MAOI) 
 
Antipsychotics  
quetiapine, risperidone, 
olanzapine, clozapine, 
aripiprazole 
 
Antiretroviral 
ritonavir 
 
Central nervous 
system stimulants 
amphetamines, 
phentermine,  
 
Cold remedies 
dextromethorphan 

DNRIs 
buspirone 
 
Drugs of abuse 
methylenedioxymethamphetamine 
(ecstasy), cocaine, lysergic acid 
diethylamide (LSD)  
 
Herbal supplements 
St. John’s Wort (Hypericum 
perforatum), Syrian rue 
(Pergamum harmala) 
 
Opioids 
meperidine, buprenorphine, 
tramadol, tapentadol, 
levomethorphan, levorphanol, 
meperidine, pentazocine, 
pethidine, tapentadol 
 
Triptans 
almotriptan, eletriptan, 
frovatriptan, naratriptan, 
rizatriptan, sumatriptan, 
zolmitriptan 
 

MAOI = Monoamine oxidase inhibitors, DNRIs = Norepinephrine and dopamine reuptake inhibitors 
 
 

The combination of monoamine oxidase inhibitor (MAOI), particularly 
MAO-A inhibitors, with serotonergic medicines is especially dangerous. It may 
lead to the most severe form of the syndrome and even death (Scotton et al. 
2019). A progression of serotonergic toxicity based on increasing 
concentration levels can occur in any patient regardless of age (Wang et al. 
2016). 

2.4.3.4 Medicine-induced risk for falls 
 
Polypharmacy can increase the risk of medication-related falls, especially in 
older adults with age-related pharmacokinetic and pharmacodynamic changes 
(Michalcova et al. 2020). A leading mechanism for increased risk can be 
sedation which slows reaction time, orthostatic hypotension, syncope, 
dizziness, drowsiness and change in blood pressure (Glab et al. 2014; Walgers 
et al. 2017; Michalcova et al. 2020). All these ADRs negatively influence a 
patient’s balance, which can predispose the patient to falls (Shubert 2001). 
Medicine classes with the highest fall risk are the nervous system medicines 
(e.g., psychotropics) and cardiovascular medicines (e.g., agents acting on the 
renin-angiotensin system and beta blocking agents) (Michalcova et al. 2020). 
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2.4.3.5 Other medicine-induced risk loads  
 
Medicine use may predispose the patient to increased risk for invisible ADRs 
caused by a load of side-effects of medicines (Mustajoki 2020; Wongrakpanich 
et al. 2018).  Effects like these do not necessarily cause any symptoms, but 
laboratory tests can indicate them. E.g., unbalanced potassium (K+) or sodium 
(Na2+) values may be due to medication (Mustajoki 2020). Similarly, some 
medications may expose the patient to gastrointestinal bleeding (e.g., NSAIDs, 
anticoagulants, corticosteroids and SSRIs) without causing clear symptoms 
(Wongrakpanich et al. 2018).  

Prolonged QT-time in electrocardiogram (ECG/EKG) may cause 
disturbances in the electronic cardiac system (Yap & Camm 2003; Isbister 
2015; Raatikainen 2018). It is associated with an increased risk of ventricular 
arrhythmias, especially Torsades de Pointes. QT-prolonging may be genetic 
but also induced by medicines (Table 11). The use of several medicines with 
QT-prolonging properties at the same time can expose the patient to adverse 
events. The danger of medicine-induced pro-arrhythmia is therefore serious.  

 

Table 11 Medicines with QT-prolonging properties (Yap & Camm 2003; Isbister 2015; 
 Raatikainen 2018) 

Agents that lower 
serum potassium (K+) 
level 
beta-2-receptor agonists 
(bronchodilators used for an 
asthma attack, 
sympathomimetic cold 
remedies), corticosteroids, 
potassium wasting diuretics  
 
Antiarrhythmics  
disopyramide, quinidine, 
procainamide, sotalol, 
amiodarone 
 

Antibiotics 
ciprofloxacin, moxifloxacin, 
erythromycin, clarithromycin, 
fluconazole, voriconazole, 
macrolides (at least when 
used with astemizole, 
terfenadine and amiodarone), 
sulfonamides, pentamidine 
 
Antidepressants 
citalopram, escitalopram, 
moclobemide, tricyclic 
antidepressants, lithium 
 
Antihistamines  
loratadine, terfenadine, 
astemizole, diphenhydramine, 
combination medicines with 
sympathomimetics (e.g., 
pseudoephedrine, 
phenylephrine) 
 

Antipsychotics  
amisulpride, chlorpromazine, 
phenothiazines, 
butyrophenones (e.g., 
haloperidol),  
piperidines (e.g., thioridazine, 
lithium, tricyclic 
antidepressants, prenylamine) 
 
Other: 
theophyllamine, cisapride, 
ondansetron, dolasetron, 
methadone, chloroquine 
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2.4.4 INAPPROPRIATE MEDICATIONS FOR OLDER ADULTS 
 
A medicine can be inappropriate for the patient due to a disease or a physical 
reason. Older adults are particularly vulnerable to ADRs due to age-related 
changes in physiologies, pharmacokinetics and pharmacodynamics (Klotz 
2009; Curtin et al. 2019). Older patients also often have several clinical 
conditions at the same time, which results in polypharmacy. The changes 
related to ageing should be considered when prescribing to older adults.  

Several instruments to identify inappropriate prescribing and medicines 
use among older adults have been developed (Dimitrow et al. 2011; Kaufmann 
et al. 2014; Fastbom and Johnell 2015; Hyttinen et al. 2019) (Table 12). The 
instruments can be explicit (criteria-based) or implicit (judgement-based) 
(Dimitrow et al. 2013, Kaufmann et al. 2014). The explicit criteria are 
developed from literature reviews, expert opinions, and consensus techniques. 
These instruments are mostly medicine-oriented and/or disease-oriented and 
can be easily applied without significant clinical judgement (Spinewine et al. 
2007, Dimitrow et al. 2011; Kaufmann et al. 2014). Each country has specific 
guidelines, approved medications and standards, making a country-specific 
adaptation of explicit criteria necessary (Fimea 2010; Kaufmann et al. 2014; 
Hyttinen et al. 2019).  Many countries have made their own versions of the 
most well-known explicit criteria (e.g., Beers, STOPP). Furthermore, the 
criteria need to be updated regularly to ensure their conclusiveness. In 
Finland, Finnish Medicines Agency maintains the database on potentially 
inappropriate medications (PIMs) for older adults over 75 years of age 
(Meds75+®) (Fimea 2010; Hyttinen et al. 2019) (Table 7). The database can 
be integrated into the patient information system in community pharmacies, 
and it is also integrated into a community pharmacy specific database 
designed to assist in medication reviews (Salko®). 
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Table 12 Instruments to identify inappropriate prescribing in older adults (Garfinkel et al. 2007; Basger et al. 2008; Haque 2009; Lee et al. 2009; Vinks et al. 
 2009; Fimea 2010; Dimitrow et al. 2011; Hartikainen and Ahonen 2011; Bulloch and Olin 2014; Kaufmann 2014; Renom-Guiteras et al. 2015; 
 Beers 2019). 

INSTRUMENTS TO IDENTIFY INAPPROPRIATE PRESCRIBING IN OLDER ADULTS 
Name of the instrument Country  Description 
Instruments based on explicit criteria 
Austrian criteria Austria 

(2012) 
A list of 73 PIMs for older adults.  

Beer’s criteria USA 
(1991) 

The American Geriatrics Society’s (AGS) regularly updated list of PIMs for older adults. The 2019 update consists of 30 
medications or medications classes to avoid for most older adults and 40 medications or medication classes to use with caution 
or avoid when someone lives with certain disease or conditions. 

Czech National Criteria - CNC Czech Republic 
(2013) 

Seventy-four criteria for PIMs for older adults. Forty-six criteria for drug-drug interactions. 

EU(7)-PIM List European Union 
(2015) 

A screening tool was developed in consensus by geriatric experts from seven European countries. Includes 282 chemical 
substances or medications classes that are PIMs for older adults. It contains suggestions for dose adjustments and therapeutic 
alternatives. 

FORTA – Fit for the aged criteria Germany 
(2009) 

Includes 225 medicines ranged from A to D: 
A: 55 indispensable medicines 
B: 60 beneficial medicines 
C: 67 questionable medicines 
D: 43 medicines that should be avoided 

IPET – Improving Prescribing in 
the Elderly Tool 

Canada 
(2000) 

A shortened version of the McLeod Criteria. It consists of 14 criteria representing a potentially inappropriate prescription.  

Korean Criteria Korea 
(2010) 

Fifty-seven PIMs for older adults and 93 PIMs in 29 diagnoses. 

Laroche Criteria  
(French Consensus Panel List) 

France 
(2007) 

Includes 34 medications to be avoided in older adults. Designed to be used in the French health system.  

Lindblad Criteria USA 
(2006) 

A consensus list of 28 clinically important drug-disease interactions in order by disease. 

McLeod Criteria Canada 
(1997) 

Includes 38 inappropriate prescribing practices to avoid in elderly focused on four main topics: 1) medicines to treat 
cardiovascular diseases, 2) NSAIDs and other analgesics, 3) psychotropics, and 4) miscellaneous medicines. 

Meds75 + Database of medication 
for older persons 

Finland 
(2010) 

Classification and recommendation for almost 500 substances or their combination when used in older adults. 

NCQA Criteria – High-risk 
Medications (DAE-A) and 
potentially harmful Drug-Disease 
Interactions (DDE) in the elderly 

USA 
(2008) 

The DAE-A list includes 17 medication classes to be avoided in the elderly. The DDE list shows medication categories affecting 
the condition of the elderly in a negative way. The lists are part of the Health Care Effectiveness Data Information Set (HEDIS), 
regularly updated and available as web-based software. 

New Mexico Criteria USA 
(2012) 

A list of 72 medicines to be used with caution in older adults, created by The New Mexico Prescription Improvement Coalition 
(NMPIC). The list is based on Beer’s criteria and Zhan criteria. 
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NORGEP – Norwegian General 
Practice Criteria  

Norway 
(2009) 

A list of 21 medicines and medicine dosages and 15 medicine combinations to be avoided in older adults in general practice.  

Rancourt Criteria Canada 
(2004) 

A list of 111 potentially inappropriate prescriptions categorised as 1) potentially inappropriate medication, 2) potentially 
inappropriate dosage, 3) potentially inappropriate duration, and 4) potentially inappropriate drug-drug interaction. 

Swedish indicators  Sweden 
(2004) 

The latest update (2010) includes nine medicine-specific and 11 diagnosis-specific indicators for quality medicine therapy in older 
adults. 

START – Screening Tool to Alert 
Doctors to the Right Treatment 

Ireland 
(2007) 

A list of 22 prescribing indicators to identify prescribing omissions in older adults. 

STOPP – Screening Tool to Older 
Person’s Prescriptions 

Ireland 
(2008) 

Sixty-five criteria on potentially inappropriate medications for older adults. 

The PRISCUS List Germany 
(2010) 

Eighty-three potentially inappropriate medications in older adults designed for use in the German healthcare system. 

Taiwan Criteria Taiwan 
(2012) 

Twenty-four medicines or medicine classes to be generally avoided in older adults irrespective of comorbidities, 12 chronic 
conditions with six medicines or medicine classes that patients with these conditions should avoid. 

Thailand Criteria Thailand 
(2008) 

A list of 77 high-risk medicines divided into to be avoided, rarely appropriate, and have some indications for older adults 

Zhan Criteria USA 
(2001) 

Thirty-three potentially inappropriate medications divided into: to be avoided, appropriate in rare circumstances, and with some 
indications but often misused. 

Instruments based on implicit criteria 
ARMOR (Assess, Review, 
Minimise, Optimise, Reassess) 

USA 
(2009) 

Five-step mnemonic for structured review of patient’s medications, functional status, subclinical ADRs, monitoring parameters, 
cognition, clinical status, and adherence. 

GPGPA (Good Palliative-Geriatric 
Practice Algorithm) 

Israel 
(2007) 

Flow algorithm of six “yes” or “no” questions. 

Lipton criteria USA 
(1993) 

Six explicit medication therapy problem categories with definitions and examples. Requires implicit judgement. 

MAI (The Medication 
Appropriateness Index) 

USA 
(1992) 

Ten questions/criteria for each medication scored as appropriate (0) or not appropriate (1) multiplied by criterion’s weight. Score 
range: 0-18 (completely appropriate-completely inappropriate). 

AOU (Assessment of 
Underutilization) 

USA 
(1999) 

Worksheet with patient’s diseases/conditions listed and graded on omission. 

SMOG (Screening Medications in 
the Older Drug User) 

Netherlands 
(2009) 

A six-question instrument developed specifically for community pharmacists. Potential DRPs identified by individual pharmacist 
categorised as 1) patient-related, 2) prescriber-related, or 3) drug-related.  

TIMER (Tool to Improve 
Medications in the Elderly via 
Review) 

USA 
(2009) 

Four sections address safety, adherence, goals and cost. They include questions, recommendations and potential actions for 
DRPs provided. 

Instruments based on explicit and implicit criteria 
ACOVE QIs (Assessing Care of 
Vulnerable Elders Quality 
Indicators) 

USA 
(1999) 

A set of quality indicators for vulnerable, older adults presented in the format IF-THEN-(BECAUSE). The latest version, ACOVE-
3 (2006), covers 26 clinical conditions and 392 quality indicators.  

Australian Prescribing Indicators 
Tool - APIT 

Australia 
(2008) 

Forty-eight prescribing indicators, including 18 regarding avoidance of medications in certain diseases/conditions and 19 therapy 
omissions.  
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Implicit criteria, or implicit review, is a patient-specific and judgement-
based assessment of the appropriateness of medication and consider the 
patient’s entire medication regimen (e.g., indication, effectiveness, dosage, 
drug-drug interactions and drug-disease interactions) (Spinewine et al. 2007; 
Elliott and Stehlik 2013; Kaufmann et al. 2014). Implicit criteria can also take 
into account patients’ preferences (Kaufmann et al. 2014). This method is 
time-consuming and requires access to patients’ clinical data (Elliott and 
Stehlik 2013). 

2.4.5 MEDICINES USE IN RENAL DISEASES 
 
The kidney is the major regulator of the internal fluid environment (Haney 
2002). Ageing affects kidney function in every person, but renal failure can 
also be caused by diseases or medicines (Gloe et al. 2016). Physiologic changes 
associated with renal disease can have pronounced effects on the 
pharmacology of many medicines. Since more than 50% of all medicines are 
renally excreted, dose adjustments or avoiding certain medications in patients 
with renal failure are required (Dörks et al. 2016).  

The determination of renal failure is based on the presence of kidney 
damage as measured by glomerular filtration rate (GFR) less than 60 mL/min 
per 1-73 m2 for three months or more (Levey et al. 2012). Renal disease is 
classified into five stages based on the GFR (Table 13).  

 
 

Table 13 Stages of renal disease based on the GFR (Levey et al. 2005; Gloe et al. 
 2016). 

Stage GRF (mL/min per 1-73 m3) 
Stage I (Normal renal function) ≥90 
Stage II (Mild impairment) 60-89 
Stage III (Moderate impairment) 30-59 
Stage IV (Severe impairment) 15-29 
Stage V (Renal failure) <15 (or dialysis) 

 
 

Summaries of Product Characteristics (SPCs) of medicines contain 
information on the use of the medicine in renal failure. The recommendations 
consider the stage of renal disease. Polypharmacy and renal failure are 
common in older adults, which considers the patient’s kidney function 
important when choosing medications and dosages (Dörks et al. 2016). 
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2.4.6 HIGH-RISK MEDICATIONS 
 
High-risk medications are medicines or medicine classes associated with a 
high risk of severe harm or death if used improperly (Cohen et al. 2007; WHO 
2017). These medications need special precautions to reduce the risk of error. 
In outpatient care, risks with high-risk medications relate most commonly to 
dosing errors or medicines with narrow therapeutic interval (Cohen et al. 
2007; Saedder et al. 2014) (Table 14). 
 

Table 14  Top 7 medications causing severe medication errors according to Saedder et al. 
 (2014) and examples of potential risks related to their use (Cohen et al. 2007; 
 Howard et al. 2008; Saedder et al. 2014; Ruskoaho 2018; Cummings and 
 Swoboda 2019). 

Medicine/Medicine class Examples of potential risks  
Warfarin • Clinically significant interactions with other 

medicines, food and herbal products may lead to 
subtherapeutic or excessive anticoagulation. 

• Patient’s confusion related to dose adjustments may 
lead to dosing error and bleeding. 

• Monitoring problems (prothrombin time (PT) or 
International Normalised Ratio (INR)) may result in 
preventable bleeding. 

Digoxin • Narrow therapeutic interval. Dosing error may lead to 
serious digoxin toxicity. 

Opioids • Dosing error may cause serious overdoses or 
fatalities. 

• Allergic reactions are common. 
Methotrexate • Taking medicine daily instead of once a week for 

non-oncologic diseases (e.g., rheumatoid arthritis, 
asthma, psoriasis, inflammatory myositis) 

Beta-blockers • The use may lead to different heart problems, 
especially when used together with, e.g., verapamil 
or some antiarrhythmics. 

• Sudden cessation may lead to tachycardia, chest 
pain and even heart failure or death.   

Acetylic salisylic acid • Gastrointestinal bleeding 

NSAIDs • Gastrointestinal bleeding 
NSAIDS = Non Steroid Anti-inflammatory Drugs 

2.4.7 MEDICATION NON-ADHERENCE 
 
Patients’ expectations of medications and other patient-related issues may 
cause several risks in medications (Nicosia et al. 2019). Though everything in 
the medication looked good on paper, patients may not take the prescribed 
medicines as they should, or something else interferes with the optimal use of 
medicines. Patient-oriented problems may be related to, e.g., financial 
barriers, taking medications and medication effects, and patients’ beliefs, 
communication, care coordination, and information about medications 
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(Patton et al., 2017; Nicosia et al. 2019). Examples of existing adherence 
barriers are demonstrated in Table 15. 
 

Table 15  Factors affecting patients’ medication adherence (WHO 2003; Patton et al. 
 2017; Kvarnström et al. 2018; Nicosia et al. 2019). 

Financial barriers • High cost of medications 
Medication taking • Organisation and remembering to take medications 

• Lack of physical skills to take medications as 
prescribed (e.g., swallowing problems, poor manual 
dexterity) 

Medication effects • Adverse drug reactions 
• Fear of future adverse drug reactions 
• Concerns about effectiveness 

Beliefs • The belief that missed doses cause no harm 
• Beliefs that medication is unnecessary 

Knowledge • Lack of knowledge of clinical indication, treatment 
duration or administration timing 

Communication • Communication problems  
• Deciding on medication use without consulting 

healthcare professionals 
Information about 
medications 

• Insufficient information about medicines 
• Media and neighbours as a source of information 
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3 AIMS OF THE STUDY 

The aim of this study was to explore challenges and potential solutions for 
interprofessional collaboration in medicines optimisation for older adults, 
particularly community pharmacists’ contribution to prospective medication 
risk management. The specific objectives of the study were: 
 

• To explore challenges and potential solutions for interprofessional 
collaboration in the optimisation of medicines use in older adults 
(Study I). 

 
• To systematically summarise evidence on community pharmacists’ 

contributions to collaborative medication reviews for older adults and 
outcomes of these interventions (Study II). 
 

• To investigate community pharmacists’ contributions to medication 
risk management in Finland and what risk management actions are 
taken as part of routine dispensing (Study III). 
 

• To identify gaps in community pharmacists’ competence and their 
need for continuing education in medication risk management in 
routine dispensing in Finland (Study IV).  
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4 MATERIALS AND METHODS 

This study originates from Finnish Medicines Agency’s (Fimea) programme to 
promote rational medicine use among older adults in Finland that was run 
during 2012-2015. The aim of the programme was to learn from existing 
collaborative medicines optimisation practices in different social and 
healthcare contexts for building up guidelines for the best practices. Study I 
explored challenges and potential solutions for interprofessional collaboration 
in the optimisation of medicines use in older adults among the network 
participants in the beginning of the programme. The findings of the study 
raised the need for more extensive research on community pharmacists’ 
involvement in medication risk management. Therefore, studies II-IV focused 
on exploring community pharmacists’ contribution to prospective medication 
risk management of older adults. Community pharmacists’ contribution to 
collaborative Medication Review Interventions (MRIs) and outcomes of these 
interventions were assessed in Study II. Study III explored actions taken by 
community pharmacists to prevent and manage medication risks in routine 
dispensing in Finland. The last study investigated self-assessed gaps in 
community pharmacists’ competence in medication risk management in 
routine dispensing in Finland (Study IV). Figure 13 illustrates the study 
design, context and theoretical frameworks of the studies included in the 
thesis. 
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Figure 13 Study design, context and theoretical frameworks of the studies I-IV included in 
 the thesis. 

Both quantitative and qualitative methods were applied in the studies 
(Figure 14). Study I applied qualitative focus group discussions (n=10), pair 
interviews (n=3) and individual interviews (n=2). Study II was a systematic 
review and Studies III and IV were based on the same national online survey. 
Study I applied network theory as a theoretical framework and studies III-IV 
systems approach to medication risk management based on Reason’s Theory 
of Human Error (Reason 2000; Brass et al. 2004; Järvensivu et al. 2010; 
Järvensivu 2020). 
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The challenges and potential solutions for interprofessional 
collaboration in optimisation of medicines use in older adults in 

Finland at different network levels (I) 
• Focus group discussions (n=10), pair interviews (n=3) and individual 

interviews (n=2) 
• Health and social care professionals (n=55) who were potential 

network participants in Fimea’s interprofessional network 
• Qualitative content analysis combining data- and theory-based 

analysis (abductive analysis) 
• Network theory as a theoretical framework 
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Community pharmacists’ contribution to Medication Review 
Interventions (MRIs) for older adults and evidence of outcomes of 

these interventions (II) 
• Systematic review 
• Original articles (n=16) from selected databases (Cinahl, MEDLINE 

(Ovid), Scopus, International Pharmaceutical Abstracts and 
Cochrane Library) published in 2000-2016  

• Qualitative content analysis 
 

 Actions taken by community pharmacists to prevent and 
manage medication risks in routine dispensing in Finland (III) 

• National cross-sectional online survey (structured and open 
questions) in 2015 

• The member pharmacies of the Association of Finnish Pharmacies 
(n=574) and university pharmacies (n=2), one informant from each 
pharmacy, response rate 29%, n=169 

• Structured questions: descriptive quantitative analysis 
• Open-ended questions: Qualitative analysis 
• Reason’s risk management theory for Human Errors from systems 

approach as a theoretical framework   
 

 Gaps in community pharmacists’ competence in medication risk 
management in routine dispensing in Finland (IV) 

• National cross-sectional online survey (structured questions) 
• The member pharmacies of the Association of Finnish Pharmacies 

(n=574) and university pharmacies (n=2), one informant from each 
pharmacy, response rate 29%, n= 169  

• Descriptive quantitative analysis 
• Reason’s risk management theory for Human Errors from systems 

approach as a theoretical framework   
 

 

Figure 14 Study designs and methods applied in studies I-IV.  
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4.1 STUDY I: CHALLENGES AND POTENTIAL 
SOLUTIONS IN INTERPROFESSIONAL 
COLLABORATION FOR OPTIMISING THE 
MEDICINES USE OF OLDER ADULTS IN FINLAND 
AT DIFFERENT NETWORK LEVELS  

4.1.1 STUDY DESIGN, SETTING AND PARTICIPANTS 
 
The data for this study was collected by Finnish Medicines Agency (Fimea) 
during the planning and construction phase of its interprofessional network 
for the optimisation of medicines use in older adults (Kumpusalo-Vauhkonen 
et al. 2016). The data consisted of qualitative focus group discussions (n=10), 
pair interviews (n=3) and individual interviews (n=2) with health and social 
care professionals (n=55) conducted as part of the first meetings between 
potential network participants and Fimea’s network coordinators from April 
to August 2012. The primary purpose of the meetings was to recruit potential 
local interprofessional teams working with older adults in different social and 
healthcare settings to join Fimea’s network and to introduce key stakeholders 
in medication management in Finland to these local teams. Although the 
purpose of the meetings was practical, scientifically rigorous interview 
methods were applied (Elo and Kyngäs 2008). Focus group discussions and 
individual interviews were conducted in order to understand participants’ 
perspectives and experiences (Rosenthal 2016). 

Participants were identified and recruited to the meetings by using the 
snowball sampling technique (Lavrakas 2008). The first participants were 
identified and invited to the meetings based on the teams already known by 
Fimea’s network coordinators. These participants were then asked to help to 
identify other stakeholders and local interprofessional teams to be invited. 
Finally, no new participants were identified, and the sample became saturated. 
Participants were invited to meetings by telephone and e-mail. People and 
teams who agreed to participate were invited to attend the meeting either at 
their own workplace or on the premises of Fimea in Kuopio or in Helsinki. For 
technical reasons, not all, but fifteen out of eighteen meetings were recorded 
and included in this study. Fifty-five social and healthcare professionals from 
nine different municipalities around Finland and different healthcare settings 
were involved (Table 16). 
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Table 16 The interview and focus group discussion participants (n=55). 

Number of 
the interview 

Healthcare 
setting 

Interview type Participants Date of the 
interview 

#1 Private 
organisation 
providing 
services to 
healthcare 

Pair interview Pharmacist (BSc)(n=1) 
Physician (n=1) 

24.04.2012 

#2 Hospital Focus group 
discussion 

Pharmacist (BSc)(n=1) 
Pharmacist (MSc)(n=1) 
Physician (n=1) 

25.04.2012 

#3 Hospital 
pharmacy 

Focus group 
discussion 

Pharmacists (MSc) 
(n=4) 
Other healthcare 
professional (n=1) 

03.05.2012 

#4 Community 
pharmacy 

Individual 
interview 

Pharmacist (MSc)(n=1) 
 

08.05.2012 

#5 Hospital (the 
same as in #3) 

Pair interview Physicians (n=2) 11.05.2012 

#6 Healthcare 
centre 

Focus group 
discussion 

Pharmacist (BSc)(n=1) 
Nurses (n=2) 

16.05.2012 

#7 Healthcare 
centre (the same 
as in #6) 

Focus group 
discussion 

Pharmacist (BSc)(n=1) 
(the same as in #6) 
Physicians (n=4) 

16.05.2012 

#8 Hospital/ 
emergency 
department (the 
same as in #3) 

Focus group 
discussion 

Pharmacist (BSc)(n=1) 
Physician (n=1) 
Nurse (n=1) 

26.05.2012 

#9 Healthcare 
centre 
Community 
pharmacy 

Focus group 
discussion 

Pharmacist (BSc)(n=1) 
Pharmacists (MSc) 
(n=3) 
Physician (n=1) 
Nurses (n=2) 

30.05.2012 

#10 Community 
pharmacy (the 
same as in #9) 

Focus group 
discussion 

Pharmacists (MSc) 
(n=3) 
(the same as in #9) 

30.05.2012 

#11 Nursing home Focus group 
discussion 

Physician (n=1) 
Nurse (n=1) 
Nursing home 
representative (n=1) 

05.06.2012 

#12 Hospital Individual 
interview 

Pharmacist (BSc)(n=1) 
 

08.06.2012 

#13 Hospital 
(the same as in 
#12)  

Focus group 
discussion 

Pharmacist (BSc)(n=1) 
(the same as in #12) 
Pharmacist (MSc)(n=1) 
Physicians (n=2) 
Nurses (n=6) 

08.06.2012 

#14 Healthcare 
centre 
Home care 
Community 
pharmacy 

Focus group 
discussion 

Pharmacists (BSc) 
(n=2) 
Physicians (n=2) 
Nurses (n=6) 

12.06.2012 

#15 Healthcare 
centre 
Hospital 

Pair interview Pharmacists (BSc) 
(n=2) 

30.08.2012 
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4.1.2 INTERVIEW GUIDE, DATA COLLECTION AND ANALYSIS 
 
An interview guide (Appendix 1) was developed by Fimea’s network 
coordinators in order to ensure that all relevant themes would be 
systematically covered in all focus group discussions and interviews.  The 
themes discussed were based on Fimea’s interprofessional network plan that 
followed the objectives of Medicines Policy 2020 and Fimea’s action plan 
agreed between Fimea and the Ministry of Social Affairs and Health (MSAH 
2011). The interview guide had the following main themes:   
 

1) Challenges and solutions in current practices in medication use and 
management practices, 

2) Interprofessional collaboration in actual practice, 
3) Opinions about Fimea’s interprofessional network, and 
4) Development of national guidelines for interprofessional collaboration 

to optimise the medicines use among older adults in Finland.  
 

All discussions and interviews were facilitated by one to three of Fimea’s 
network coordinators. The exact wording of the questions was not predefined, 
and prompt questions were used to clarify and deepen the discussions and 
interviews. The discussions and interviews created a basis for the development 
project and generated the material for the study. 

The interviews were recorded and transcribed verbatim. The data was 
analysed by using abductive content analysis, which combines data- and 
theory-based analysis (Elo and Kyngäs 2008; Elo et al. 2014). The kind of 
analysis is not directly based on the existing theory but when the link to theory 
can be identified (Saaranen-Kauppinen and Puusniekka 2006). The 
challenges identified in the interviews and focus group discussions were first 
classified into themes. In the next phase, the themes were analysed as 
belonging to different network levels (macro, meso and micro levels) 
according to the network theory (Brass et al. 2004; Järvensivu et al. 2010).  
Thus, patterns in the data were identified ground-up from the data, as well as 
by using networking as a theoretical framework. Single words, sentences 
and/or groups of sentences related to themes of interest were identified and 
coded by one researcher.  

To strengthen the trustworthiness of the study, the transcribed interviews 
were compared with the memos drawn up in the interviews. After coding the 
data to themes, another researcher verified the key themes in order to improve 
the trustworthiness of the analysis (Elo and Kyngäs 2008; Elo et al. 2014).  Any 
differences of researchers’ interpretation were resolved through discussion. To 
strengthen the validity of the study, the results were tabulated.     
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4.2 STUDY II: COMMUNITY PHARMACISTS’ 
CONTRIBUTION TO MEDICATION REVIEW 
INTERVENTIONS (MRIS) FOR OLDER ADULTS AND 
EVIDENCE OF OUTCOMES OF THESE 
INTERVENTIONS (A SYSTEMATIC REVIEW) 

4.2.1 SEARCH STRATEGY 
 
A literature search was conducted with the help of an information specialist 
on Cinahl, MEDLINE (Ovid), Scopus, International Pharmaceutical Abstracts 
(IPA) and Cochrane Library in December 2014 and updated in February 2016. 
These databases were considered covering the scientific literature of interest.  
Articles published within the period January 2000-February 2016 were 
included in the study. The search terms covered the following themes: 
interprofessional, collaboration and use of medicines / medication reviews.  
The Medical Subject Headings (MeSH) and other terms were used (see an 
example of the search strategy in Study II: Supplementary Dataset S1). This 
systematic review was carried out by following the Cochrane Collaboration 
guidelines where applicable (Higgins and Thomas 2021). The PRISMA 
checklist was utilised throughout the study (Moher et al. 2015). 

4.2.2 INCLUSION AND EXCLUSION CRITERIA 
 
Original studies and systematic reviews on collaborative MRIs for older adults 
were included if they involved outpatients ≥65 years, community pharmacists 
contributed to medication reviews, and studies were carried out in developed 
countries (United Nations 2020) (Table 17). MRIs with only consultant 
pharmacists were excluded because the interest was in community 
pharmacists’ involvement in medication reviews. No limits were set for 
research methods nor outcome measures. No control group was required. 
Articles written in English, Finnish and Swedish were included.  
 
 

 

 

 

 

 



78 

Table 17 The inclusion and exclusion criteria of the articles (Study II). 

 Inclusion criteria Exclusion criteria 
Patients  • Older adults aged ≥65 years • Patients under 65 years 

Intervention  • A described Medication Review 
Intervention in outpatient care 
including community 
pharmacist(s) and other 
healthcare professional(s) 

• Disease-specific interventions 
• Non-interprofessional 

interventions 
• Interventions with only 

consultant pharmacists 
Control • Not required  
Outcomes • Different methods and 

outcomes accepted 
 

Time • Published in January 2000 - 
February 2016 

• Published before 2000 

Setting • Different settings and methods 
accepted 

• Original studies 
• Systematic reviews 

• Reviews other than systematic 
reviews 

• Project descriptions or reports 
that are not scientific 
publications  

• Articles in profession-specific 
publications 

Other • Published in English, Finnish or 
Swedish language 

• Full text available in University 
of Helsinki  

• The research is conducted in a 
developed country (United 
Nations 2020) 

• The publication is not available 
• The research is conducted in a 

developing country (United 
Nations 2020) 

 

4.2.3 STUDY SELECTION 
 
The original search in December 2014 produced 3837 potentially relevant 
articles (Figure 15). Two researchers independently selected the studies based 
on titles and abstracts and reviewed the full texts of potential articles for final 
inclusion. All disagreements were resolved through discussion and consensus 
with the help of the third researcher when necessary. In this phase, all the 
articles in different outpatient settings were included. Of the 75 articles that 
met the inclusion criteria 15 dealt with community pharmacists’ contribution 
to MRIs (Raynor et al. 2000; Bernsten et al. 2001; Kassam et al. 2001; Sturgess 
et al. 2003; Denneboom et al. 2007; Denneboom et al. 2008; Bryant et al. 
2010a; Bryant et al. 2010b; Castelino et al. 2010a; Castelino et al. 2010b; 
Bryant et al. 2011; Casteel et al. 2011; Freeman et al. 2012; Leikola et al. 2012; 
Fiß et al. 2013) which formed the data of the systematic review. The update of 
the literature search in February 2016 brought 428 potentially relevant new 
articles of which one met the inclusion criteria and was included in the review 
(Twigg et al. 2015).  
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Figure 15  Flow chart of the article selection process. 
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4.2.4 DATA EXTRACTION AND ANALYSIS 
 
Data were extracted using extraction tables that compiled the following 
information: MRI and community pharmacists’ contribution to it, study 
design, method for outcome assessment and selected outcome measures 
applied. For assessing the comprehensiveness of each MRI, the Clyne et al. 
typology was used (Clyne et al. 2008) (see Table 3 for details).  The medication 
review process was considered having the following steps modified from 
Hepler and Strand’s Pharmaceutical Care model (Hepler and Strand 1990):  
 

1) Identification of the patients enrolled in the MRI,  
2) patient data collection,  
3) interviewing the patient,  
4) conducting the medication review,  
5) counselling the patient,  
6) contacting the general practitioner (GP) about the medication changes, 

and  
7) following up the patient and the implementation of medication 

changes.   
 

The community pharmacists’ reported contribution to each step in MRIs 
was analysed and categorised. Evidence of economic, clinical and humanistic 
outcomes of the interventions was summarised and tabulated with the help of 
the ECHO (economic, clinical, and humanistic outcomes) Model (Kozma et al. 
1993). Another researcher checked the accuracy of the data entered in the 
tables to ensure the repeatability of the study and to reduce errors.  
 

4.3 STUDIES III AND IV: MEDICATION RISK 
MANAGEMENT ACTIONS AND COMMUNITY 
PHARMACISTS’ COMPETENCE IN MEDICATION 
RISK MANAGEMENT IN ROUTINE DISPENSING IN 
FINLAND 

4.3.1 STUDY DESIGN AND METHOD 
 
Studies III and IV were based on the same national cross-sectional online 
survey that was targeted to all community pharmacies in Finland.  The 
invitation to participate in the study was sent by email to the member 
pharmacies of the Association of Finnish Pharmacies (n=574) and university 
pharmacies (n=2 with 18 outlets in total) in October 2015. One pharmacist 
from each pharmacy was recommended to be the informant on behalf of the 
outlet. Reason’s Theory of Human Error was applied as a theoretical 
framework of the study (Reason 2000). According to the theory, risk 
management actions taken in routine dispensing can be considered as 
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systemic defenses for preventing potential medication-related risks and errors 
to occur.  

4.3.2 SURVEY INSTRUMENT 
 

An online survey instrument was developed to assess community 
pharmacists’ risk management actions taken in routine dispensing, and to 
identity gaps in community pharmacists’ competence in medication risk 
management in routine dispensing practice (Appendix 2). The development of 
the survey instrument based on: 

 
1) existing literature and vast expertise of the research group in 

medication safety and medication risk management from systems 
approach in various contexts (PCNE 2010, 2020; Institute for Safe 
Medication Practices 2011, 2017),  

2) practical experience of two community pharmacists, two pharmacists 
specialised in pharmacy practice research and an expert pharmacist 
from the Association of Finnish Pharmacies,  

3) a self-assessment tool previously developed by the research group 
targeted to assess pharmacy students’ use of medicines information   
sources   during their internship (Pitkä et al. 2018), 

4) resources available for community pharmacists to identify, solve and 
prevent medication-related risks while dispensing (Table 7), 

5) understanding   of   core   competencies   needed   in medication risk 
management and patient-oriented community pharmacy practice 
(International Pharmaceutical Federation 2012; Fimea 2016), and  

6) pedagogic expertise of two research group members in pharmacy 
curriculum development for undergraduates and life-long learning.     

 
The general principles of scale development and validation were applied in 

the development of the survey instrument, starting from item development, 
coming up with the initial set of questions for an eventual scale, and evaluating 
the eventual scale for content and face validity (Boateng et al. 2018). The face 
and content validity of the survey instrument was assessed by two practicing 
pharmacists from two community pharmacies and an expert pharmacist from 
the Association of Finnish Pharmacies (Boateng 2018; Almanasreh et al. 
2019). After including their comments, the survey instrument was piloted by 
four community pharmacists belonging to the target group. Minor 
clarifications and modifications were made in the questions using their 
comments. 

The final 18-point survey instrument was primarily structured with some 
open field questions. Studies III and IV based on six different themes (Table 
18). Study III reported results from four questions under the themes 1-3, and 
Study IV reported three questions under the themes 4-6. 
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Table 18 Themes of the survey and questions used in Studies III-IV (the survey instrument is presented in full in Appendix 2). 

Theme Questions and options for responses: 

STUDY III: Medication risk management actions in routine dispensing in community pharmacies 
                               
1. Actions taken in 
the community 
pharmacy to 
manage medication-
related risks in 
routine dispensing 

 

 
Q9. How does your pharmacy primarily address the following 

medication-related risks in routine dispensing?  
(a list of medication-related risk was present) 

• by discussing with the patient 
• by discussing with the patient and advising him/her to contact the 

physician when needed 
• by advising the patient to contact the physician 
• by contacting the physician 
• by offering prescription review or medication review for the patient  
• no action  
• by some other means  

 
Q10. Does your pharmacy have in-house 

agreements or agreements with your local healthcare 
providers for the following situations?  

(a list of medication-related risk was present) 
• the pharmacy has an in-house agreement 
• the pharmacy has a joint agreement with local 

healthcare providers 
• the pharmacy has both an in-house agreement and a 

joint agreement with local healthcare providers 
• no agreed-upon approaches 

                         
2. Actions taken to 
manage risks related 
to use of high-risk 
medications 

 

 
Q7. In addition to normal dispensing routines, do you pay special attention to the following high-risk medicines?  
(a list of high-risk medicines was present) 

• special attention is paid 
• no special attention is paid  

 
                         

3. How 
systematically these 
risk management 
actions are taken in 
routine dispensing 

 

 
Q4. How is a potential medication-related risk typically identified in your pharmacy? 

• with the help of the electronic drug-drug interaction database 
• by checking the prescription (e.g., double-checking the dose) 
• by discussing with the patient about his/her health and the success of the medication self-management 
In each of these options, the respondents were required to state how systematically the action was taken in their pharmacy with the following 
options:  
• systematically with all patients  
• selectively with some special patient groups (e.g., older adults) or patients with high-risk medications (e.g., warfarin)  
• each pharmacist can act in their own way 
• action is not taken in our pharmacy 

 



 

83 

STUDY IV: Community pharmacists’ competence to manage medication-related risks in routine dispensing 
                         

4. Community 
pharmacists’ self-
assessed ability to 
identify medication-
related risks 

 

 
Q11. What is your estimate of the competence of the pharmacists in your workplace in the following risk situations (with or 

without the help of electronic tools)?  
(a list of potential situations with medication-related risk was present) 

• competence is good and it is applied in daily practice 
• competence is moderate 
• competence is poor 

 
                         

5. Community 
pharmacists’ self-
assessed ability to 
utilize electronic 
medication risk 
assessment tools. 

 

 
Q12. What is your estimate of the competence of the pharmacists in your workplace to use the following electronic tools?  
(a structured list of the most common electronic medication risk management tools available in community pharmacies at the time of 

the survey in 2015 was present)  
• competence is good and the tool is applied in daily practice 
• competence is moderate 
• competence is poor 
• the medication risk management tool is not available in our pharmacy 

 
                         

6. Community 
pharmacists’ 
perceptions of the 
need for continuing 
education to be 
involved in 
medication risk 
management 

 

 
Q13. In which of the following issues continuing education is needed in your pharmacy (you may choose several options)? 
 
(The pharmacists were able to select from the structured list of situations in which continuing education was needed concerning 

identification of potential medication-related risks. The need for continuing education in the use of different medication risk management 
tools was asked as well)  
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Study III applied the first three themes and four of the survey questions. 
The first theme concerned actions taken in the community pharmacy to 
manage medication-related risks in routine dispensing. Medication-related 
risks listed in the survey were modified from the classification of 
Pharmaceutical Care Network Europe (The PCNE Classification V 6.2) 
(Pharmaceutical Care Network Europe 2010) (Table 19).  

 

Table 19 The structured list of medication-related risks surveyed in Study III 
 (modified from Pharmaceutical Care Network Europe 2010). 

• No effect of medication treatment 
• Drug-drug interaction reducing the effect of medicine(s) 
• Drug-drug interaction with undesired effect 
• Inappropriate duplication of therapeutic group or active ingredient 
• Lack of medicine given to control, relief or prevent adverse drug reactions 
• Untreated indication 
• Unnecessary medication treatment 
• Adverse drug event occurring 
• Adverse drug reactions are treated with other medicines 
• Inappropriate medication form for the patient 
• Dose too high according to guidelines 
• Dose too low according to guidelines 
• Duration of treatment too long, e.g., sleeping pills are in regular use 
• Duration of treatment too short according to guidelines 
• Poor medication adherence 
• Prescribed medicine not available 
• Lack of appropriate information in prescription 
• Patient uncertain about the purpose, duration or dosing of his/her medication  
• Potentially inappropriate medication for older adults 
• Anticholinergic load 
• Sedative load 
• Serotonergic load 

 
In the second theme concerning the management of high-risk medications 

respondents were invited to elaborate in open fields what actions they take to 
manage the risks related to each of the high-risk medicines. Selected high-risk 
medicines were based on the classification of high-alert medications in 
community/ambulatory care by Institute for Safe Medication Practices 
(Institute for Safe Medication Practices 2011, 2017) (Table 20). The third 
theme concerned risk management actions to identify medication-related 
risks (Table 18).  
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Table 20 High-risk medicines listed in the survey (modified from Institute for Safe 
 Medication Practices 2011, 2017). 

• Anticoagulants (e.g., warfarin) 
• Benzodiazepines 
• Insulin 
• Methotrexate 
• Opioids 
• Non-Steroid Anti-inflammatory Drugs (NSAIDs) 

 
 
Study IV applied the other three themes and three of the survey questions 

(Table 18). The theme four concerned community pharmacists’ self-assessed 
ability to identify medication-related risks and presented a list of medication 
risk management situations (Table 21).  

 

Table 21 The list of medication risk management situations questioned in Study IV 
 modified from Pharmaceutical Care Network Europe (2010,2020). 

• Confirming the dosage of the medicine 
• Identifying an interaction 
• Assessing the clinical significance of an interaction 
• Identifying duplicate medication therapy 
• Identifying medicine-induced adverse reaction 
• Identifying potentially inappropriate medications for older adults 
• Identifying medicine-induced anticholinergic load 
• Identifying medicine-induced sedative load 
• Identifying medicine-induced serotonergic load 
• Therapeutic interpretation of the medication review report by Salko® 

 
The electronic medication risk assessment tools listed in the question 

under the fifth theme (community pharmacists’ self-assessed ability to utilize 
electronic medication risk assessment tools) are presented in Table 7. The 
survey covered medication risk assessment tools that were potentially 
available in community pharmacies in 2015.  The last theme concerned 
community pharmacists’ perceptions of their need for continuing education to 
be involved in medication risk management. The respondents were able to 
select several options from a list of medication risk management situations 
and electronic medication risk management tools, that followed the lists of 
earlier questions of the study (Table 7; Table 21). 
 
 
 
 



86 

4.3.3 DATA COLLECTION 
 
The invitation to participate in the study was sent by email from the 
Association of Finnish Pharmacies to its member pharmacies and from 
researchers to university pharmacies. The invitation included a link to an e-
survey. One pharmacist from each pharmacy was recommended to be the 
informant on behalf of the outlet and respond to the survey. The response time 
was three weeks during which two reminder e-mails was sent to the invitees. 

4.3.4 DATA ANALYSIS 
 
Descriptive statistics were calculated for quantitative data using IBM SPSS 
Statistics version 22.0 (IBM Corp. 2013). The percentages of responses were 
calculated, and the results were arranged in charts according to the frequency 
of responses. Responses to the open questions concerning high-risk medicines 
were analysed qualitatively using content analysis (Elo and Kyngäs 2008). 

4.4 RESEARCH ETHICS  

Good ethical and scientific principles were followed throughout the research 
process as set by the Finnish National Advisory Board on Research Integrity 
(Finnish National Advisory Board on Research Integrity 2012). Ethical pre-
evaluation was not required for this kind of health service research, which did 
not include medical interventions to patients (University of Helsinki 2021).  

For Study I, Fimea’s network coordinators had a consent from each of the 
interview participants to use the data for research purposes. Prior to 
discussions and interviews, the participants were informed about the study 
and their verbal consent was obtained for the discussions and interviews to be 
taped. Participation was based on volunteering. Confidentiality of the 
discussions was highlighted. All data were carefully managed and documented 
in order to respect the anonymity of the participants and confidentiality. 

Study II was a systematic review and based on published researches and 
therefore, research consent was not required.  

For the studies III-IV, the anonymity of the pharmacists participating in 
the study was ensured and they were informed that their responses will be 
used only for research purposes. The study participation was voluntary and 
responding to the survey was considered as a consent to participate. 

 
 
 
 
 
 
 



 

87 

5 RESULTS 

5.1 CHALLENGES AND POTENTIAL SOLUTIONS FOR 
INTERPROFESSIONAL COLLABORATION IN 
MEDICINES OPTIMISATION OF OLDER ADULTS IN 
FINLAND (STUDY I) 

5.1.1 CHALLENGES IN INTERPROFESSIONAL COLLABORATION AT 
DIFFERENT SYSTEM LEVELS 

 
According to the interviews, challenges in interprofessional collaboration for 
optimising the medications of older adults existed at all networking levels: the 
individual and team level (micro), the organisational level (meso) and the 
structural level (macro) (Table 22). Some of the challenges were linked to the 
several levels at the same time. 

The most commonly mentioned challenges to interprofessional 
collaboration related to the shortage of resources; time, personnel and money 
in general (Table 22). All of these factors were perceived to reduce the 
possibilities to concentrate on solving the medication-related problems of an 
individual patient. 

The study participants generally experienced that, in the Finnish primary 
healthcare system, no one truly takes comprehensive responsibility for patient 
care (Table 22). Information on individual patient’s medications and 
diagnoses is scattered and may vary at different levels of the public healthcare   
system, and information does not transfer between individuals involved in the 
care team. The study participants shared the opinion that the lack of a 
nationwide electronic patient record system is a fundamental problem in the 
Finnish healthcare system. For example, information about the changes made 
in the patient's medication does not always reach those who are responsible 
for patients’ continued care or the patients themselves. The lack of information 
on patient's actual medication was considered a common problem. 

The participants found traditional roles and the hierarchy in healthcare 
professions to be strong. Attitudinal aspects, such as un-collegiality or 
reluctance to collaborate were reported being common. Specialists were not 
always even interested in taking a look at a patient’s medication list.  
Physicians seemed to lack an appreciation of pharmacists’ knowledge and 
skills. Nurses also reported the feeling that physicians did not always support 
them well enough. On the other hand, the study participants perceived that 
the nurses did not always want to take responsibility for medication issues or 
did not dare to share with the physician the medication problems that they had 
observed. 
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The study participants perceived that exploitation of pharmaceutical 
expertise was insufficient in both primary and specialised healthcare. They 
also considered the role of the community pharmacists in the healthcare 
system to be unclear when it comes to preventing medication risks.  

Table 22 The problems and challenges of interprofessional collaboration and optimising 
medications of older adults raised in the interviews (n=15). The number indicates 
in how many interviews the item was mentioned. The bar by the table illustrates 
at what level of the networks the problem can be seen according to the theoretical 
framework.  

 
 

LEGISLATION • Limited rights to access patient information 
(n=5) 

• Decisions made (n=4) 
• Culture of decision making (n=3) 
• Lack of legislation (n=3) 

 
 
 

MACRO 
LEVEL 

 
 
 
 
 
 
 
 
 
 

MESO 
LEVEL 

 
 
 
 
 
 
 
 
 

 
 

MICRO 
LEVEL 

INFORMATION  
SYSTEMS 

• Information systems not working (n=10) 
• No common patient record system in 

healthcare (n=7) 
RESOURCES 

 
• Everything costs, lack of money (n=11) 
• No time for solving patients’ medication 

problems (n=11) 
• Labour shortage or high turnover (n=10) 
• No resource for developing (n=6) 

HEALTHCARE 
SYSTEM 

• Primary healthcare not working (n=7) 
• Pharmacy is not utilised in healthcare (n=5)                                                            
• Unclear responsibilities (n=5) 
• Emergency care system (n=2) 

TOOLS AND 
OPERATIONAL 
MODELS 

• Problems related to tools (n=8) 
• Care path not working (n=6) 
• Different ways to operate (n=5) 
• No operational procedure (n=2) 

EDUCATION AND 
PROFESSIONAL 
SKILLS 

• Level of know-how varies (n=6) 
• Weak medicinal know-how (n=3) 
• Inadequate education (n=2) 

INFORMATION 
TRANSFER 

• Information on patients’ medication is not 
known (n=10) 

• Professionals are not familiar with other 
professionals’ know-how and services (n=9) 

ATTITUDES • Traditional work roles (n=8) 
• Physicians’ attitude towards collaboration and 

medication reviews (n=6) 
• Nurses’ attitude towards cooperation (n=4) 
• Community pharmacists’ attitude towards 

developing (n=4) 
• The patient’s relatives’ attitude (n=3) 
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5.1.2 POTENTIAL SOLUTIONS TO IMPROVE INTERPROFESSIONAL 
COLLABORATION IN THE MEDICINES OPTIMISATION OF 
OLDER ADULTS 

 
Participants suggested multiple potential solutions and ideas to improve 
interprofessional collaboration in medicines optimisation of older adults in 
Finnish healthcare (Table 23). The main targets of the development were seen 
to be a clearer division between tasks and responsibilities, as well as consistent 
medication counselling at different stages of the patients’ care path. Health-
describing measurements and a report from a nurse as well as medication 
review conducted by a pharmacist could precede the annual examination by 
the physician. According to the study participants, pharmaceutical expertise 
could be exploited more throughout the healthcare system. Also, the 
community pharmacies are expected to be more involved in medication 
management and offering professional services. 
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Table 23  The development ideas and possible solutions for implementing 
 interprofessional collaboration that were raised in the interviews (n= 15). The 
 number in the brackets tells in how many interviews the item was raised. 

 

 
 
 

TARGET OF THE 
DEVELOPMENT 

THE METHODS OF IMPLEMENTING 

SHARING OF TASKS 
AND RESPONSIBILITIES             
(n=11) 
 

Developing the patient’s care path                                                          
Utilising the help of pharmacy technicians                                       
Utilising the help of nurses                                                                        
Utilising the help of other professionals and experts                                       
Explicit responsibilities for conducting medication reviews                      
Interprofessional meetings on local level  

BETTER EXPLOITATION 
OF PHARMACEUTICAL 
EXPERTISE  
(n=8) 
 

Municipality pharmacists                                                                        
Improving clinical pharmacy in hospitals                                                         
Adding pharmaceutical expertise to primary care                                           
Adding pharmaceutical expertise to special medical care                         
Adding pharmaceutical expertise to follow-up care                                    
Increasing personnel in hospital pharmacies  

EXPLOITATION OF 
DEVELOPED TOOLS           
(n=8) 
 

Tools for different processes in the hospital                                             
Electronic prescription and its exploitation more widely 
Compact medication reviews                                                            
Shared local patient record system                                                             
Electronic tools to help the physician’s work                                                       
Personal chip cards to work with patient records 

REFORMING AND 
AUGMENTATION OF 
EDUCATION                         
(n=7) 

Interprofessional training                                                                                   
Patient-centred education                                                                   
In-house training 

FOSTERING THE ROLE 
OF COMMUNITY 
PHARMACIES                      
(n=6) 

Developing collaboration between community pharmacies 
and municipalities  
Fostering the role of community pharmacies in medication 
counselling and treatment follow-up                                                                            
Developing pharmaceutical services                                                             
Active marketing of pharmaceutical services and enhancing 
communication with municipalities                                                                                               
Utilising the pharmacies’ specialists (such as asthma or 
diabetes specialists) in cooperation with other healthcare 
professionals 

CONGRUENT 
PRACTICES        
(n=4) 

Instructions for home nursing                                                                                        
Congruent recording methods for  
patient information (such as values)                                  
Congruent model for medication counselling                                                        
Congruent model for orientation of new physicians 

NEW PRACTICES                   
(n=2) 

Enhanced home nursing teams to reduce the number of 
emergency visits        
Interprofessional care planning meetings in care homes 
Discharging patients at several different times of the day                                                 
Systematic medication reconciliation and adding of the 
medication list to patient record system during hospital 
admissions.  
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Interprofessional education and training as well as joint meetings between 
outpatient and inpatient care units were seen as possibilities for agreeing on 
collaborative practices and responsibilities.  

According to the study participants, physicians need easy-to-use and fast 
electronic tools to help in their everyday practice. Medication-related 
problems could be identified more easily with the tools and the patient 
information would transfer between different healthcare units. The 
development of explicit procedures throughout the healthcare and the 
exploitation of other professionals’ expertise were regarded as necessary for 
coordinated practice. 

5.2 COMMUNITY PHARMACISTS’ CONTRIBUTION TO 
MEDICATION REVIEW INTERVENTIONS FOR 
OLDER ADULTS – A SYSTEMATIC REVIEW  
(STUDY II) 

Sixteen (16) articles met the inclusion criteria, all published in English. Five of 
the studies were randomised controlled trials (RCTs) (Bernsten et al. 2001; 
Sturgess et al. 2003; Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 
2011), one of them being a multicenter study carried out in 7 European 
countries (Bernsten et al. 2001). The reminder of the articles (n=11) reported 
intervention studies (n=2) (Raynor et al. 2008; Twigg et al. 2015), document 
analyses (n=4) (Castelino 2010a; Castelino 2010b; Freeman et al. 2012; 
Leikola et al. 2012), qualitative interviews (n=2) (Bryant et al. 2010a; Bryant 
et al. 2010b), a process description (n=1) (Kassam et al.2001), and a cohort 
study (n=1) (Fiß et al. 2013) (Article II: Supplementary Table S2). One study 
combined qualitative interviews and a survey (Denneboom et al. 2008). 
Studies were conducted in 13 countries, most commonly in Australia (n=3) 
(Castelino 2010a; Castelino 2010b; Freeman et al. 2012), New Zealand (n=3) 
(Bryant et al. 2010a; Bryant 2010b; Bryant et al. 2011) and the Netherlands 
(n=3) (Bernsten et al. 2001; Denneboom et al. 2007; Denneboom et al. 2008).  

5.2.1 MEDICATION REVIEW INTERVENTIONS INVOLVING 
COMMUNITY PHARMACISTS 

 
The articles (n=16) considered 12 different Medication Review Interventions 
(MRIs) involving community pharmacists (Article II: Supplementary Table 
S1). Five of the interventions were discussed in more than one article 
(Bernsten et al. 2001; Sturgess et al. 2003; Denneboom et al. 2007; 
Denneboom et al. 2008; Bryant et al. 2010a; Bryant 2010b; Castelino 2010a; 
Castelino 2010b; Bryant et al. 2011) and one of the studies compared two 
different MRIs in two different articles (Denneboom et al. 2007; Denneboom 
et al. 2008). Most commonly the interventions were compliance and 
concordance reviews (n=6) (Raynor et al. 2008; Bernsten et al. 2001; Kassam 
et al.2001; Sturgess et al. 2003; Casteel et al. 2011; Fiß et al. 2013; Twigg et al. 
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2015), followed by clinical medication reviews (n=4) (Bryant et al. 2010a; 
Bryant 2010b; Castelino 2010a; Castelino 2010b; Bryant et al. 2011) and 
prescription reviews (n=2) (Denneboom et al. 2007; Denneboom et al. 2008). 
Table 24 summarises community pharmacists’ contributions to MRIs which 
are presented in more detail in the following paragraphs. 

5.2.1.1 Prescription reviews (two interventions, two articles) 
 
Both articles, which considered prescription reviews, were about the same 
intervention (treatment review) experimented in two variations in the 
Netherlands (Denneboom et al. 2007; Denneboom et al. 2008). Community 
pharmacists contributed to the identification of the patient with potential 
medication-related problems by a computerised tool integrated in the 
dispensing data system within the community pharmacy (Denneboom et al. 
2007; Denneboom et al. 2008). They passed on information on the patients 
with a risk of medication-related problem to other healthcare providers. The 
difference between the two variations of treatment review was the feedback 
that was given to general practitioners (GPs) either in writing or in case-
conferences. In those which had case-conferences between community 
pharmacists and GPs, the community pharmacists also contributed to follow-
ups. 

5.2.1.2 Compliance and concordance reviews (six interventions, seven 
articles) 

 
Two of the articles considering compliance and concordance reviews were 
about the same multicentre study with the same intervention (Bernsten et al. 
2001; Sturgess et al. 2003). In five out of six interventions community 
pharmacists used the patient records to identify patients with potential 
medication-related problems and/or for collecting information on patients’ 
medicines use (Bernsten et al. 2001; Kassam et al. 2001; Sturgess et al. 2003; 
Raynor et al. 2008; Casteel et al. 2011; Twigg et al. 2015). The community 
pharmacist interviewed the patient in five interventions (Bernsten et al. 2001; 
Kassam et al. 2001; Sturgess et al. 2003; Raynor et al. 2008; Casteel et al. 2011; 
Twigg et al. 2015). Following the medication review, the community 
pharmacist discussed the medication with the patient in all the six 
interventions (Bernsten et al. 2001; Kassam et al. 2001; Sturgess et al. 2003; 
Raynor et al. 2008; Casteel et al. 2011; Fiß et al. 2013; Twigg et al. 2015). 
Community pharmacists also contacted patients’ GPs about medication-
related problems when needed in all the interventions (Bernsten et al. 2001; 
Kassam et al. 2001; Sturgess et al. 2003; Raynor et al. 2008; Casteel et al. 2011; 
Fiß et al. 2013; Twigg et al. 2015) and they contributed to following up the 
patient in four interventions (Bernsten et al. 2001; Kassam et al. 2001; 
Sturgess et al. 2003; Casteel et al. 2011; Twigg et al. 2015). 
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Table 24 Community pharmacists’ contribution to seven steps of Medication Review 
Interventions (n=12). The interventions are named as the names appeared in the 
articles. 

SEVEN STEPS OF 
MEDICATION REVIEW 

INTERVENTIONS: 

Identifi-
cation of 
the 
patients 
to medi-
cation 
review 
inter-
vention 

 
Patient 
data 
collection 

 
Inter-
viewing 
the 
patient 

 
Conduc-
ting the 
medi-
cation 
review 

 
Counsel-
ling the 
patient 

 
Contac-
ting the 
GP 

 
Following 
up the 
patient 

 
Name of the intervention: 

  
PRESCRIPTION 
REVIEWS (n=2) 

Treatment 
review 
(Denne-
boom et 
al. 2007; 
Denne-
boom et 
al. 2008) 

Written 
feed-
back 
group 

✓ ✓  ✓  ✓  

Case-
confe-
rence 
group 

✓ ✓  ✓  ✓ ✓ 

 
COMPLIANCE 
AND CON-
CORDANCE 
REVIEWS (n=6) 

No specific name  
(Bernsten et al. 2001; 
Sturgess et al. 2003) ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Preventing Falls 
through Enhanced 
Pharmaceutical Care 
(Casteel et al. 2011) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

AGnES study  
(Fiß et al. 2013) 

 
 
 

✓  ✓ ✓ ✓  

Pharmaceutical Care 
Research and 
Education Project 
(PREP)  
(Kassam et. Al. 2001) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

No specific name 
(Raynor et al. 2008) ✓ ✓ ✓ ✓ ✓ ✓  

The Four or More 
Medicines (FOMM) 
Support Service 
(Twigg et al. 2015) 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

    
CLINICAL 
MEDICATION 
REVIEWS (n=4) 

General Practitioner- 
Pharmacist 
Collaboration 
(GPPC) study  
(Bryant et al. 2010a, 
Bryant et al. 2010b; 
Bryant et al. 2011) 

 ✓ ✓ ✓ ✓ ✓ ✓ 

Home Medicines 
Review (HMR) 
(Castelino et al 2010a; 
Castelino et al. 2010b) 

 
 
 

✓ ✓ ✓  ✓  

Home  
Medicines Review 
(HMR)  
(Freeman et al. 2012) 

 ✓      

Comprehensive 
Medication Review 
(CMR)  
(Leikola et al. 2012) 

 ✓ ✓ ✓  ✓  

GP = General Practitioner 
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5.2.1.3 Clinical medication reviews (four interventions, seven articles) 
 
Seven articles on clinical medication reviews concerned four different 
interventions (Bryant et al. 2010a; Bryant et al. 2010b; Castelino 2010a; 
Castelino 2010b; Bryant et al. 2011; Freeman et al. 2012; Leikola et al. 2012). 
Three of the articles related to government funded Home Medicines Reviews 
(HMR) in Australia and reported studies on two approaches to HMR 
(Castelino 2010a; Castelino 2010b; Freeman et al. 2012). In the other HMR 
intervention, community pharmacists interviewed the patients to obtain a 
comprehensive medication profile and, after conducting the review, wrote a 
report on the HMR findings and recommendations to the GP (Castelino 
2010a; Castelino 2010b). In the other HMR intervention, community 
pharmacists contributed by sending the patients’ dispensing history to the 
pharmacists working in the medical center who reviewed the medications 
(Freeman et al. 2012).  

Three articles concerned the same General Practitioner–Pharmacist 
Collaboration (GPPC) experimental intervention in New Zealand (Bryant et al. 
2010a; Bryant et al. 2010b; Bryant et al. 2011). Community pharmacists 
contributed comprehensively to every step of the MRI and had access to 
patients’ medical records and laboratory values. Community pharmacists also 
made recommendations for medication changes to the patients’ GPs and 
followed up with the patients during the study period and updated the care 
plan when needed.   

In the Comprehensive Medication Review (CMR) in Finland, the 
identification of patients with potential medication-related problems was 
made by GPs (Leikola et al. 2012). After receiving the necessary clinical 
information from the GP, the community pharmacist interviewed the patient 
at home, prepared a structured case report for the GP and discussed it jointly 
in a face-to-face case conference to decide on actions which were then 
documented on the case report with a follow-up plan. 

5.2.2 OUTCOME MEASURES APPLIED AND EFFECTIVENESS OF THE 
MEDICATION REVIEW INTERVENTIONS 

 
The main outcomes of the studies are summarised in Table 25. Outcome 
measures applied and findings on the effectiveness of the MRIs are detailed in 
Supplementary Tables S2 and S3 of Study II.  In most of the studies (n=13), 
outcomes were measured as indirect clinical outcomes (Bernsten et al. 2001; 
Sturgess et al. 2003; Denneboom et al. 2007; Denneboom et al. 2008; Raynor 
et al. 2008; Castelino 2010a; Castelino 2010b; Bryant et al. 2011; Casteel et al. 
2011; Kassam et al. 2011; Leikola et al. 2012;  Fiß et al. 2013; Twigg et al. 2015), 
the Beer’s criteria for potentially inappropriate medications (PIMs) (n=2) 
(Castelino 2010b; Fiß et al. 2013), Morisky’s Medication Adherence Scale 
(n=2) (Fiß et al. 2013; Twigg et al. 2015) and Medication Appropriateness 
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Index (MAI) (n=2) (Castelino 2010a; Bryant et al. 2011) being used in more 
than one study. Quality of life was assessed in four of the studies, mostly by 
using SF-36 (n=3) (Bernsten et al. 2001; Sturgess et al. 2003; Bryant et al. 
2011) or EQ-5D-5L (n=1) (Twigg et al. 2015). Economic outcomes were 
reported in seven articles (Bernsten et al. 2001; Sturgess et al. 2003; 
Denneboom et al. 2007; Denneboom et al. 2008; Raynor et al. 2008; Freeman 
et al. 2012; Twigg et al. 2015), direct costs (n=5) (Bernsten et al. 2001; Sturgess 
et al. 2003; Denneboom et al. 2007; Raynor et al. 2008; Twigg et al. 2015) and 
time spent on the intervention (n=4) (Bernsten et al. 2001; Denneboom et al. 
2007; Denneboom et al. 2008; Freeman et al. 2012) being the most commonly 
measured.  
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Table 25  The outcome measures and the main outcomes of the studies (n=16). 

THE OUTCOME MEASURES THE MAIN OUTCOMES ACCORDING TO SIGNIFICANCE 
Clinical outcomes 
RCTs (n=5): 

Indirect: 
- Pharmacists’ recommendations and  
their acceptance (n=4) (Bernsten et al. 2001; Denneboom et al. 2007; 
Bryant et al. 2011; Casteel et al. 2011)  
- Medicine use and changes to medications (n=3) (Bernsten et al. 
2001; Sturgess et al. 2003; Bryant et al. 2011) 
- Sign and symptom control (n=2) (Bernsten et al. 2001; Sturgess et al. 
2003) 
- Patient knowledge of medicines (n=2) 
(Bernsten et al. 2001; Sturgess et al. 2003) 
- Compliance with dosage regimens (n=2) 
(Bernsten et al. 2001; Sturgess et al. 2003) 
- Problems with medicines (n=1) (Sturgess et al. 2003) 
- MAI (n=1) (Bryant et al. 2011) 

RCTs (n=5): 
Significant outcomes: 
- More medicines started in the control group (Bryant et al. 2011) 
- More changes to medications in intervention group vs. control group (Bernsten et al. 2001, Bryant et al. 2011) 
- Intervention patients more compliant compared with the control patients (Sturgess et al. 2003) 
- MAI improved in the intervention group (Bryant et al. 2011) 
Significance not reported: 
- 44% (17%-72%) of pharmacists’ recommendations accepted/partially accepted (Bernsten et al. 2001; 
Denneboom et al. 2007; Bryant et al. 2011, Casteel et al. 2011) 
- More changes to medications in case-conference group vs. written feedback group (Denneboom et al. 2007) 
- Better control of medications in intervention group (Bernsten et al. 2001, Sturgess et al. 2003) 
- Intervention patients more compliant compared with the control patients (Bernsten et al. 2001) 
- fewer problems with medicines in intervention group vs. control group (Sturgess et al. 2003) 
- 60,8 % (n=124) of the patients’ problems (n=204) identified led to positive outcomes (Sturgess et al. 2003) 

Other studies (n=11): 
Direct: 
- Falls (n=1) (Twigg et al. 2015) 
- Pain (n=1) (Twigg et al. 2015) 
 
Indirect: 
- Pharmacists’ recommendations and  
their acceptance (n=6) (Kassam et al. 2011; Denneboom et al. 2008; 
Castelino et al. 2010a; Castelino et al. 2010b; Leikola et al. 2012; 
Twigg et al. 2015) 
- DRPs (n=4) (Raynor et al. 2008; Kassam et al. 2011, Leikola et al. 
2012,23) 
- Medicines use (n=2) (Raynor et al. 2008; Fiß et al. 2013) 
- Adherence (n=3) (Raynor et al. 2008; Fiß et al. 2013; Twigg et al. 
2015) 
- PIMs (n=2) (Castelino et al. 2010b, Fiß et al. 2013) 
- MAI (n=1) (Castelino et al. 2010a)  
- DBI (n=1) (Castelino et al. 2010b) 

Other studies (n=11): 
Significant outcomes: 
- Less falls (Twigg et al. 2015) 
- More recommendations identified by the pharmacists themselves (than by computerised screening tool) in  
case-conference group (Denneboom et al. 2008) 
- DRPs (forgetfulness, DDIs, intermittent drug intake) decreased (Fiß et al. 2013) 
- The median number of regular prescribed medicines fell from 6 to 5 (Raynor et al. 2008) 
- Better adherence to medication (Twigg et al. 2015) 
- Patients with non-adherence fell from 38 % to 14 % (Raynor et al. 2008) 
- MAI scores lower after the intervention (Castelino et al. 2010a) 
- Reduction in the sum of total of DBI scores for all patients (Castelino et al. 2010b) 
Significance not reported: 
- 613 recommendations; 502 to patients (76 % accepted) and 247 to physicians (72 % accepted) (Kassam et al. 
2011) 
- 55% of pharmacists’ recommendations were accepted by physicians (Leikola et al. 2012) 
- Pharmacists made 142 recommendations to prescribers in 110 patients (Twigg et al. 2015)  
- 559 DRPs in 145 patients: 40 % of the DPRs were resolved, controlled or improved (Kassam et al.2011)  
- 785 potential DRPs (6.5/patient); 51% (n=403), resulted in change of drug therapy (Leikola et al. 2012) 
- The number of patients with one or more DRPs reduced from 94 % to 58 % (Raynor et al. 2008) 
- Intervention led to a decrease in the use of PIMs (Castelino et al. 2010b, Fiß et al. 2013) 
- Better compliance (Fiß et al. 2013) 
Non-significant outcomes: 
- Pain scores increased (Twigg et al. 2015) 
- More recommendations to the GPs in case-conference group than in written feedback group (Denneboom et al. 
2008) 
- Self-reported ADRs decreased (Fiß et al. 2013) 

 



 

97 

Humanistic outcomes 
RCTs (n=5): 

- HRQoL (SF-36) (n=3) (Bernsten et al. 2001; Sturgess et al. 2003; 
Bryant et al. 2011) 
- Satisfaction/perceptions (n=2) (Bernsten et al. 2001; Sturgess et al. 
2003) 

RCTs (n=5): 
Significant outcomes: 
- HRQoL: emotional role and social functioning reduced (Bryant et al. 2011) 
- HRQoL: physical functioning and vitality improved in control group (Sturgess et al. 2003) 
- Intervention group more satisfied with the services than the control group (Bernsten et al. 2001) 
Significance not reported: 
- All patients rated services excellent or good (Sturgess et al. 2003) 
- Pharmacists and GPs had a positive opinion of pharmaceutical care (Bernsten et al. 2001; Sturgess et al. 2003) 
- HRQoL declined in intervention group (Sturgess et al. 2003) 
Non-significant outcomes: 
- HRQoL declined in general, non-significant differences between the control and intervention groups (Bernsten et 
al. 2001) 

Other studies n=11: 
- Perceptions/opinions (n=3) (Denneboom et al. 2008; Bryant et al. 
2010a; Bryant et al. 2010b) 
- Ways to improve treatment review method 
(Denneboom et al. 2008) 
- HRQoL (EQ-5D-5L) (Twigg et al. 2015) 

Other studies (n=11): 
Significant outcomes: 
-HRQoL improved (Twigg et al. 2015) 
Significance not reported: 
- Pharmacists concerned that they lacked skills and confidence, not mandated to take this role (Bryant et al. 2010a) 
- GPs attributed different values to patient outcomes vs. use of resources which led to continuum between 
positive and negative responses (Bryant et al. 2010b) 
-Healthcare professionals were more positive about the process of the treatment review presented personally 
(Denneboom et al. 2008) 

Economic outcomes 
RCTs (n=5): 

- Cost of medication (n=3) (Bernsten et al. 2001; Sturgess et al. 2003; 
Denneboom et al. 2007) 
- Cost of intervention (n=2) (Bernsten et al. 2001; Denneboom et al. 
2007) 
- Time (n=2) (Bernsten et al. 2001; Denneboom et al. 2007) 
- Number of patients’ contacts with health 
care professionals (n=2) (Bernsten et al. 2001; Sturgess et al. 2003) 
- Hospitalisation (n=2) (Bernsten et al. 2001; Sturgess et al. 2003) 

RCTs (n=5): 
Significant outcomes: 
- Pharmacists in case-conference vs. written feedback group spent more time on the intervention (Denneboom et 
al. 2007) 
Non-significant outcomes: 
- Non-significant differences in total cost for intervention and control groups (Bernsten et al. 2001; Sturgess et al. 
2003; Denneboom et al. 2007) 
- Lower costs of prescribed medicines in intervention compared to control (Sturgess et al. 2003) 
- Fewer intervention patients were hospitalised (Sturgess et al. 2003) 

Other studies (n=11): 
- Time (n=2) (Denneboom et al. 2008, Freeman et al. 2012) 
- Cost of medication (n=1) (Raynor et al. 2008) 
- Cost of intervention (n=1) (Twigg et al. 2015) 
- Cost per QALY (n=1) (Twigg et al. 2015) 
- The billing of the process made by the GPs 
as a marker of completion of Home 
Medicines Review process (n=1) (Freeman et al. 2012) 

Other studies (n=11): 
Significant outcomes: 
- The time to complete the process reduced from median of 56 days to 20 (Freeman et al. 2012) 
- The average cost of medication for 28 days fell from £51,12 to £44,55 (Raynor et al. 2008) 
Significance not reported: 
- Pharmacists spent more time on the intervention than GPs did (Denneboom et al. 2008) 
- The case conference group required more time than the written feedback group (Denneboom et al. 2008) 
- The support programme resulted in projected savings of £52 per patient per year (Raynor et al. 2008) 
- Cost of the intervention was estimated to be £98.72 per participant and the probability of being cost-effective 
was 13,8% (Twigg et al. 2015) 
- Cost per quality-adjusted life year estimates ranged from £11 885 to £32 466 depending on the assumptions 
made (Twigg et al. 2015) 
- A potential financial saving of AUS$ 17 374 during the post-integration phase (Freeman et al. 2012)  

ADR=Adverse drug reaction, DBI=Drug Burden Index, DDI=Drug-drug interaction, DRP=Drug-related problem (=Medication-related problem), GP=General Practitioner, HRQoL=Health-related 
quality of life, MAI=Medication Appropriateness Index, PIMs=Potentially inappropriate medications, QALY = Quality Adjusted Life Year, RCT = Randomised controlled trial
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5.2.2.1 Randomised controlled trials (n=5) 
 
Five of the included studies were randomised controlled trials (RCTs) with the 
follow-up period ranging from 9 to 24 months (Bernsten et al. 2001; Sturgess 
et al. 2003; Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 2011). 
None of the RCTs reported direct clinical outcomes. Indirect clinical outcomes 
considered most commonly changes in medications (n=4) (Bernsten et al. 
2001; Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 2011) and 
pharmacists’ recommendations to GPs (n=4) (Bernsten et al. 2001; 
Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 2011). Regardless of 
the comprehensiveness of the MRI or the community pharmacists’ 
contribution to it, more changes were implemented into intervention group 
patients than to controls. When reported, GPs accepted or partially accepted 
on average 44% of the pharmacists’ recommendations (17%-72%) (Bernsten et 
al. 2001; Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 2011). The 
proportion of actual medication changes was reported in four studies 
(Bernsten et al. 2001; Denneboom et al. 2007; Bryant et al. 2011; Casteel et al. 
2011). Better compliance and control of medical conditions in the intervention 
group (n=2/2) (Bernsten et al. 2001; Sturgess et al. 2003) and significant 
improvement in MAI in the intervention patients (n=1/1) (Bryant et al. 2011) 
was reported. 

Three RCTs (n=3) reported humanistic outcomes (Bernsten et al. 2001; 
Sturgess et al. 2003; Bryant et al. 2011). The quality of life had been assessed 
by using the SF-36 and it mainly showed a decline in some quality-of-life 
dimensions while only one study reported some improvement (Sturgess et al. 
2003). Two studies (n=2) measured the opinions of the pharmaceutical care 
services and both reported mostly positive opinions from all parties involved 
(i.e., patients, GPs and pharmacists) (Bernsten et al. 2001; Sturgess et al. 
2003). 

Economic outcomes were reported in two RCTs (Bernsten et al. 2001; 
Sturgess et al. 2003). Bernsten et al. (2001) reported some significant cost 
savings in some countries (Bernsten et al. 2001).  Sturgess et al. (2003) 
reported total costs per patient to be lower in the intervention group (Sturgess 
et al. 2003).  

5.2.2.2 Other studies (n=11) 
 
Eleven of the studies were other than RCTs and concerned intervention 
studies (n=2) (Raynor et al. 2008; Twigg et al. 2015), document analyses (n=4) 
(Castelino et al. 2010a; Castelino et al. 2010b; Freeman et al. 2012; Leikola et 
al. 2012), qualitative interviews (n=2) (Bryant et al. 2010a; Bryant et al. 
2010b), a process description (n=1) (Kassam et al. 2001), a cohort study (n=1) 
(Fiß et al. 2013) and a combination of qualitative interviews and a survey 
(Denneboom et al. 2008). Regardless of the community pharmacists’ 
contribution to MRIs or their comprehensiveness, interventions led to a 
reduction in actual or potential DRPs (n=6/6) (Kassam et al. 2001; Castelino 
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et al. 2010a; Castelino et al. 2010b; Raynor et al. 2008; Leikola et al. 2012; Fiß 
et al. 2013), better adherence (n=3/3) (Raynor et al. 2008; Fiß et al. 2013; 
Twigg et al. 2015) and reduction in the number of medicines in use (n=2/2) 
(Raynor et al. 2008; Fiß et al. 2013). The only direct clinical outcome 
measured was the number of falls which was found to be fewer in the 
study group six months after the start of the intervention when the study 
participants performed as their own controls (Twigg et al. 2015).  

Indirect clinical outcomes mostly concerned community pharmacists’ 
recommendations to GPs to solve potential medication-related problems 
(n=6) (Kassam et al. 2001; 14, Castelino et al. 2010a; Castelino et al. 2010b; 
Leikola et al. 2012; Twigg et al. 2015). One of these studies compared two 
different prescription review interventions and reported that community 
pharmacists with a case-conference with the GP made significantly more 
recommendations which were better accepted than written recommendations 
(Denneboom et al. 2008).   

All the qualitative interview studies (n=3) reported humanistic outcomes 
described as healthcare providers’ perceptions on interventions (Denneboom 
et al. 2008; Bryant et al. 2010a; Bryant et al. 2010b). Both positive and 
negative perceptions were reported (Denneboom et al. 2008; Bryant et al. 
2010a). 

Four studies assessed economic outcomes measured with different 
approaches (n=4) (Denneboom et al. 2008; Raynor et al. 2008; Freeman et al. 
2012; Twigg et al. 2015). Regardless of the community pharmacists’ 
contribution to intervention, three of the studies (n=3) suggested that the 
intervention may have saved costs (Raynor et al. 2008; Freeman et al. 2012; 
Twigg et al. 2015). 

5.3 MEDICATION RISK MANAGEMENT ACTIONS AND 
COMMUNITY PHARMACISTS’ COMPETENCE IN 
MEDICATION RISK MANAGEMENT IN ROUTINE 
DISPENSING IN FINLAND 
(STUDIES III AND IV) 

Responses were received from 171 community pharmacies. Two of the 
responses were excluded because of an unidentified technical error in the 
electronic recording of the responses. Thus, 169 responses were included in 
the study, yielding a response rate of 29%. A majority (80%) of the 
respondents were pharmacy owners (43%) or manager pharmacists (37%) 
running small or middle-sized pharmacies in terms of annual prescription 
volume (Table 26).   
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Table 26 Respondents and their community pharmacies (n=169). The percentages in 
 brackets refer to all community pharmacies in Finland (n=574) at the time of the 
 survey (date of the statistics Dec 31, 2014). Data source: The Association of 
 Finnish Pharmacies. 

                                                                                                   n % 
Work title and degree  
Pharmacy owner, MSc (Pharm) 72 43 (12) 
Pharmacist, manager, MSc (Pharm)  63 37 (15) 
Dispensing pharmacist, BSc (Pharm) 34 20 (73) 
 
Annual prescription volume in 2014 
< 60,000 74 44 (43) 
60,000–100,000 57 34 (32) 
> 100,000 38 22 (25) 
 
Location  

  

Southern Finland 51 30 (n/a) 
Western Finland 70 41 (n/a) 
Eastern Finland 21 13 (n/a) 
Northern Finland 27 16 (n/a) 

 

5.3.1 MEDICATION RISK MANAGEMENT ACTIONS TAKEN IN 
ROUTINE DISPENSING (STUDY III) 

 
The community pharmacists who responded on behalf of their outlets (n=169) 
reported three common approaches to act on medication-related risks (Figure 
16). They discussed the risk with the patient and advised them to contact the 
physician for further review of the medication. Of the responding pharmacies, 
87% reported taking this action when the medication treatment was not 
effective. They also reported taking the action when the medication caused 
anticholinergic load (56%) or sedative load (56%). The physician was mainly 
consulted directly from the pharmacy when some technical aspect was wrong 
with the prescription, for example, the dose deviated from the recommended 
dose in the current care guidelines (98% of the respondents reported 
contacting the physician if the dose was too high, 67% if the dose was too low) 
or necessary information was missing from the prescription (77%). In about 
half of the pharmacies (53%), poor medication adherence was reported to be 
managed by discussing it with the patient without consulting the physician. 
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Figure 16 Strategies to solve medication-related risks during daily dispensing in community  
  pharmacies (% of the responding pharmacies, n=169). Responses that were given  
  by less than ten per cent of respondents are not presented in the figure.
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5.3.2 IN-HOUSE AND LOCAL AGREEMENTS FOR SOLVING 
MEDICATION-RELATED RISKS (STUDY III) 

 
The approaches to managing different medication-related risks varied (Figure 
17). Pharmacies had commonly in-house agreements for situations where the 
prescribed medicine was not available (70% of the responding pharmacies), 
and for solving risks caused by technical deficiencies in the prescriptions such 
as too high a dose compared with the recommended standard dose (69%) or 
too low a dose (47%), and when the prescription missed some information 
required to be filled and dispensed (56%). Of the therapeutic risks, pharmacies 
had in-house agreements for managing risks caused by clinically significant 
drug-drug interactions (57% of the responding pharmacies). For other 
therapeutic risks, pharmacies seldom had in-house agreements. 

The majority of the pharmacies did not have agreements with local 
healthcare providers for managing and solving medication-related risks 
(Figure 17). The range of agreements varied between 1–13%. Moreover, a high 
number of pharmacies reported not having any in-house or local agreements 
in this respect. The number of pharmacies without agreements increased 
toward managing therapeutic risks and problems in the medications such as 
anticholinergic, serotonergic, or sedative loads (73–75% of the pharmacies 
reported no agreements) or inappropriate medications for older adults (75%). 
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Figure 17  In-house and local agreements for managing medication-related risks in community  
  pharmacies (% of the responding pharmacies, n=169. The responses that were given  
  by less than 10 per cent of the respondents are not presented in the figure. 
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5.3.3 MANAGEMENT OF HIGH-RISK MEDICATIONS IN ROUTINE 
DISPENSING (STUDY III) 

 
Of the high-risk medicines included in the survey, the respondents commonly 
reported paying special attention to anticoagulants (95% of the pharmacies), 
benzodiazepines (86%), and opioids (85%) (Figure 18). In open fields, the 
respondents reported that, for anticoagulants, special attention was paid to 
interactions between the anticoagulant and other medicines or food (70% of 
all pharmacies). For benzodiazepines and opioids, they reported following the 
frequency of dispensing (39% for benzodiazepines and 30% for opioids). 
Drug-drug interactions were reviewed when dispensing non-steroidal anti-
inflammatory drugs (NSAIDs) (40%). One-third (33%) reported that they 
discussed the potential adverse drug reactions of NSAIDs, most frequently 
gastrointestinal symptoms, with the patients while dispensing. The issue 
reported to be discussed with the methotrexate users was the correct dosage 
interval (31%), while, for insulin, it was doses (16%). 

 
 

 
 

Figure 18 Management of high-risk medications in routine dispensing (% of the responding 
 pharmacies, n=169). 
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5.3.4 ACTIONS TAKEN TO IDENTIFY MEDICATION-RELATED RISKS 
IN ROUTINE DISPENSING (STUDY III) 

 
In the majority of the pharmacies (82%), all prescriptions were reported being 
reviewed routinely as part of the dispensing with the help of the electronic 
drug-drug interaction database (Figure 19). Individual prescriptions were 
reviewed for proper dosing in 73% of the pharmacies. Discussion with the 
patient about their health and the success of the medication self-management 
was not routinely performed. However, it was merely targeted to selected 
clients such as older adults or clients using high-risk medications. The 
practices of discussing with the patients also differed between pharmacists. 

 
 

 
 

Figure 19 Actions taken to identify medication-related risks in routine dispensing in community 
 pharmacies (% of the responding community pharmacies, n=169). 
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5.3.5 PHARMACISTS’ COMPETENCE TO IDENTIFY POTENTIAL 
MEDICATION-RELATED RISKS WHILE DISPENSING (STUDY IV) 

 
The responding pharmacists (n=169) estimated the competence of their 
workplace pharmacists mainly as good or moderate in all competence areas 
listed in the survey instrument concerning the identification of potential 
medication-related risks while dispensing (Figure 20). The highest proportion 
of good competence estimates was reported for confirming doses (98%) and 
identifying drug-drug interactions (83%). However, 48% estimated that the 
competence to assess the clinical significance of interactions was good in their 
pharmacy. The lowest proportion of good competence estimates was reported 
for identifying medication risks such as serotonergic load (10%), 
anticholinergic load (12%) and sedative load (26%). Around the same 
proportion of the informants (11%) estimated their workplace competence as 
good for interpreting the clinical importance of the findings of a medication 
risk assessment processed by an electronic risk assessment programme. Less 
than a quarter (23%) reported having good competence for identifying 
potentially inappropriate medications for older adults.  
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Figure 20  Informant pharmacists’ (n=169) estimates of competences of pharmacists at their 
 workplace to identify potential medication-related risks while dispensing. 
 PIMs=Potentially inappropriate medications. Salko® = An electronic medication 
 review tool for community pharmacists. 
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5.3.6 PHARMACISTS’ COMPETENCE TO USE MEDICATION RISK 
MANAGEMENT DATABASES AND TOOLS WHILE DISPENSING  
(STUDY IV) 

 
According to the informant pharmacists (n=169), their peers at the workplace 
commonly had good competence in using three of the medicines information 
and medication risk management databases included in the study (Figure 21). 
These databases were: 1) the product-specific medicines information database 
containing statutory information from Summaries of Product Characteristics 
(SPCs) 2) the checklist-type generic medicines information database that 
supports in medication counselling; and 3) the database assisting in 
identifying drug-drug interactions. The informant pharmacists reported to 
have good competence in using these three databases in daily dispensing at 
rates of 97%, 85%, and 83%, respectively. Good competence to use other 
databases, mainly designed to assist in managing medication-induced adverse 
effects, was less common. For example, 19% of the informants reported that 
the pharmacists at their workplace had good competence to use a tool to assess 
risk profile of medicine-induced adverse reactions from the medication 
regimens of their clients, and 14% to use the same kind of tool specifically 
designed to be used by community pharmacists. A little more than half of the 
informants reported not having access to databases assisting with managing 
risks related to renal impairment (56%) or hepatic impairment (58%).  
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Figure 21 Informant pharmacists’ (n=169) estimates of competences of pharmacists at their 
 workplace to use medication risk management tools and databases while 
 dispensing. SPC = Summary of Product Characteristics; PIMs=Potentially 
 inappropriate medications. 
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5.3.7 PERCEIVED NEED FOR COMPETENCE DEVELOPMENT IN 
MEDICATION RISK MANAGEMENT (STUDY IV) 

 
 
According to the informant pharmacists (n=169), the highest need for 
competence development in their pharmacies concerned applied clinical 
pharmacotherapy, particularly the identification of medication-induced 
adverse reactions such as serotonergic load (63%), anticholinergic load (62%) 
and sedative load (49%) (Figure 22).   The informants also indicated a desire 
to learn more about assessing the clinical significance of interactions (54%), 
interpreting patient information such as laboratory values (54%) and 
identifying potentially inappropriate medications (54%). Fewer informants 
indicated a need to improve competences to use medication risk management 
databases and tools than to identify potential medication-related risks. 
Concerning the use of the databases, training needs focused on databases with 
medication-related recommendations for older adults (36%), the tool assisting 
in medication reviews designed and only available for community pharmacies 
(33%), the tools for assisting in medication management in renal and hepatic 
impairment (both 31%), and a tool for assessing the risk profile of medicine-
induced adverse reactions from the entire medication regimen of the client 
(30%).  
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Figure 22 Informant pharmacists’ (n=169) estimates of the competence development needs in 
 their workplace concerning the identification of potential medication-related risks 
 and use of medication risk management tools. PIMs=Potentially inappropriate 
 medications. SPC=Summary of Product Characteristics. 
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6 DISCUSSION 

6.1 CHALLENGES AND POTENTIAL SOLUTIONS FOR 
INTERPROFESSIONAL COLLABORATION IN 
MEDICINES OPTIMISATION OF OLDER ADULTS IN 
FINLAND: A QUALITATIVE INTERVIEW STUDY 
(STUDY I) 

 
The study showed that there are pervasive multilevel challenges in 
interprofessional collaboration for optimising medicines use of older adults. 
The most common challenges at structural and organisational levels seemed 
to be related to economic limitations and lack of resources, hectic work, 
fragmented patient records and information systems. At the individual and 
team level the challenges seemed to be related to poor information transfer 
and professionals’ attitudes. Amidst these obstacles, professionals found it 
hard to concentrate on the patients’ medication problems. These challenges 
were familiar to healthcare professionals no matter whether they worked in 
primary healthcare, in a hospital or in the private sector. Similar findings have 
been reported in previous studies from Finland and elsewhere (Clements et al. 
2007; Xyrichis and Lowton 2008; Weller et al. 2014; Toivo et al. 2019; 
Mononen et al. 2020; Moncatar et al. 2021).  

The results illustrate that the healthcare system in Finland is fragmented, 
which also seems to be common in other countries (WHO 2008; WHO 2013). 
Patients are often treated in silos, specialty by specialty, while no one truly 
takes comprehensive responsibility for their care. There is also a lack of 
communication between public and private organisations, for instance 
between community pharmacies and municipal care providers.  

Our findings are supported by, e.g., a local demonstration project aiming 
at improving coordination of medication management between home care and 
a community pharmacy (Toivo et al. 2018, 2019; Toivo 2020). Even though 
the more coordinated medication management practice was developed 
collaboratively in an action research process involving local home care 
providers and community pharmacists, several appropriate medication 
changes suggested by community pharmacists were not implemented by the 
physicians. These findings indicate that the hierarchy and silos in the 
healthcare system can pose unsolved, potentially harmful patient and 
medication safety risks. 

The Rational Pharmacotherapy Action Plan, published in 2018, 
emphasises the importance of partnerships and well-defined tasks for the 
patient and all healthcare professionals involved in the medication use process 
in outpatient care (MSAH 2018b) (Figure 10). Implementing these principles 
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still requires a lot of well-planned and coordinated efforts at local and national 
level.  

A more systemic approach is needed to solve these challenges emanating 
from structural issues, but most likely even more by factors related to 
organisational culture and management. Instead of hierarchical management, 
the shift should be towards network-based management in development 
projects and programmes in the future (see Table 1). Macro, meso and micro 
level changes should be coordinated bottom-up as well as top-down in a 
systemic manner. Innovation network studies suggest that establishing cross-
level, interprofessional learning network(s) based on trust, commitment and 
knowing would help to continuously improve this systemic integration 
(Greenhalgh 2004; Harmaakorpi and Melkas 2005; Hsueh et al. 2010; 
Dhanaraj and Parkhe 2006; Seeman et al. 2013; Järvensivu 2020). The 
management approach should be a factor to consider already in the planning 
phase of new practices and policies. Combining network theory-based 
management culture and safety culture, as illustrated in Figure 7, is a 
promising approach in prospective medication risk management that should 
be further researched in the future. 

The results of Study I showed that pharmaceutical expertise in community 
pharmacies could be more widely utilised, and pharmacies should be 
integrated more strongly into the healthcare system. The very recent 
evaluation reports on the development needs of the community pharmacy 
system and practices in Finland conclude that the development work should 
be done as part of the development of other social and healthcare services, not 
separately as has been done thus far (Kinnunen et al. 2021; Saastamoinen et 
al. 2021).  
Although the data for this study was collected in 2012, the same challenges 
related to information transfer in healthcare are still identified in Finland in 
2021 (Kinnunen et al. 2021). The challenge is identified and prioritised in the 
Rational Pharmacotherapy Action Plan and the roadmap prepared to 
implement the action plan (MSAH 2018b; MSAH 2019). A practical example 
of development is the National Medication List project directed by the Kela 
Social Insurance Institute and carried out in cooperation with the National 
Institute for Health and Welfare and Fimea (Kanta 2021). In future, all 
medication data is to be stored in a centralised manner in the Prescription 
Centre, which is accessed by the persons and operators who are part of the 
medication use process. Citizens can see this data in My Kanta Pages 
(OmaKanta). The medication list makes it possible to create a list of a person’s 
total medication in the Prescription Centre. The list shows all medicines in use 
at once and up to date. The information transfer between community 
pharmacies and other healthcare providers should also be taken into account 
as part of the development work. This need has also been highlighted in a 
report on the development of data management to support rational 
pharmacotherapy published as part of the Rational Pharmacotherapy Action 
Plan in 2018 (MSAH 2018a). 
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6.2 COMMUNITY PHARMACISTS’ CONTRIBUTION TO 
MEDICATION REVIEW INTERVENTIONS FOR 
OLDER ADULTS – A SYSTEMATIC REVIEW  
(STUDY II) 

 
This systematic review summarised the evidence of the community 
pharmacists’ contribution to Medication Review Interventions (MRIs) for 
older adults. The interventions varied in their comprehensiveness, from 
prescription reviews to clinical medication reviews. Further, the community 
pharmacists’ contribution to interventions varied, from sending the 
dispensing history to other healthcare providers to accessing patients’ medical 
histories, interviewing patients, conducting the medication review, 
consulting/case-conferencing the findings with the GP, discussing the findings 
with the patients and following-up the implementation of the medication 
changes. Regardless of the community pharmacists’ contribution to MRI, 
some positive outcomes were reported – mainly reduction in medication-
related problems and improved adherence. Direct clinical evidence and 
evidence of economic outcomes of these interventions was scarce.  

The community pharmacists’ contribution was most extensive in 
compliance and concordance reviews. Particularly in compliance and 
concordance reviews, community pharmacists involved patients by 
interviewing them to identify medication-related problems and advising them 
regarding medicine taking. These findings and contributions indicate that 
community pharmacists can take more responsibility for patient care than 
they currently do. Their involvement could be facilitated by improving patient 
information transfer between community pharmacists and other healthcare 
providers, e.g., through electronic health records, if the access was extended 
to community pharmacists. In many of the reported interventions, community 
pharmacists identified patients with potential medication-related problems by 
using medication records and computerised screening tools available in the 
pharmacy and transferred their findings to other healthcare providers. If the 
patient information transfer and communication were more accessible, 
community pharmacists’ ability to identify medication-related problems could 
be utilised more. The importance of information transfer, as a facilitator to 
interprofessional collaboration in medication optimisation for older adults, 
has also been reported in a previous study (Study I: Kallio et al. 2016). 

Medication changes leading to a reduction of actual or potential 
medication-related problems and improved adherence were the measures that 
most commonly yielded significant outcomes for MRIs. Considerable 
attention had been paid to pharmacists’ recommendations and their 
acceptance by GPs, as well as on the changes in the number of medicines that 
patients used. All these are indirect outcomes and unspecific indicators of the 
quality of medication therapy. The number of medicines in use does not 
necessarily indicate how rational the medication regimen is if there is no 
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measurement taken for, e.g., potentially harmful medicines and combinations 
of medicines, nor untreated conditions (Meid et al. 2015; Rankin et al. 2018). 
Quality of life was measured only in few studies and showed conflicting results. 
This may reflect that the measures used were not specific and sensitive enough 
to indicate any change in the quality of life of older people with impaired 
coping skills in everyday life. Hence, for future studies, more sensitive and 
more specific quality of life measures, which have been validated for older 
people, should be developed (Rankin et al. 2018).  The evidence of outcomes 
of MRIs in this systematic review conducted in 2016 is in line with the findings 
of the updating of the literature search made for this thesis in 2021 (Table 3). 
The most recent systematic reviews that were included in the literature search 
reported positive outcomes of MRIs on medication adherence and medication 
use-related outcomes measured as, e.g., medication appropriateness, 
medication-related problems, and the number of medicines in use (Clyne et al. 
2016; Jokanovic et al. 2016; Fredrickson et al. 2019; Ulley et al. 2019; Abu 
Fadaleh et al. 2021).  

The extent of the community pharmacists’ contributions to MRIs, as well 
as assessment methods and outcomes measures applied, varied between 
studies. Therefore, it is difficult to estimate how the community pharmacists’ 
contribution influenced the outcomes of the medication reviews. When 
reported, follow-up periods ranged from two months to two years, which made 
it difficult to compare the studies. Interventions were heterogeneous and not 
always well-documented in the studies, which made it unclear what kind of 
MRIs were actually conducted. This may be because most of the studies were 
primarily targeted at objectives other than introducing an MRI. Given that 
most of the studies were descriptive and measured indirect clinical outcomes, 
more well-designed studies with validated and standardised outcome 
measures are needed to obtain more rigorous evidence (Rankin et al. 2018). 
This may facilitate the development of more effective MRIs. 

This systematic review indicates that community pharmacists could be 
more involved in healthcare teams and medication review interventions for 
older adults. There are some promising models in some countries, particularly 
in Australia, New Zealand and the Netherlands (Denneboom et al. 2007; 
Denneboom et al 2008; Bryant et al. 2010a; Bryant et al. 2010b; Castelino et 
al. 2010a; Castelino et al. 2010b; Bryant et al. 2011; Freeman et al. 2012). More 
extensive integration and implementation of these community pharmacy 
services requires recognition in national policy making. 
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6.3 MEDICATION RISK MANAGEMENT IN ROUTINE 
DISPENSING IN COMMUNITY PHARMACIES: A 
CROSS-SECTIONAL ONLINE SURVEY (STUDY III) 

 
The findings of this study indicated that Finnish community pharmacists 
contribute to medication risk management to some extent, but that their 
contributions could be increased. The routine risk management actions of 
pharmacists seem to be concentrated on reviewing the prescriptions from a 
technical and legal perspective to ensure their compliance with prescribing, 
dispensing and reimbursement rules. These rules oblige pharmacists to 
double-check the dose regimen and indication, control overuse, particularly of 
psychotropic and chronic medications, and ensure that the medicine user is 
aware of how to use the medicine (Table 5; Fimea 2016). Pharmacists are 
allowed to independently correct only technical errors in prescriptions, but not 
to make any therapeutic decisions and changes without consulting the 
physician, except for generic substitution. It seems that although some 
potential medication-related risks can be identified in routine dispensing, they 
are rarely solved by community pharmacists. Therapeutic risks in medications 
are principally discussed with the patients, and the pharmacists recommend 
that patients contact their physicians to solve therapeutically significant risks 
(e.g. when the medication is not effective or causes severe adverse reactions or 
if potentially inappropriate medications for older adults are in use). 

Pharmacists seem to have acquired a more independent role in managing 
risks related to poor adherence through discussions with patients. This 
dialogue between pharmacists and patients is often based on regular 
encounters that could be utilised even more effectively in follow-ups of 
medication treatments.  

Drug-drug interactions seem to be the therapeutic risks most routinely and 
systematically screened in community pharmacies while dispensing. This may 
be related to the fact that the drug-drug interaction screening tool was the first 
electronic screening tool for medication risk management that was launched 
in Finnish healthcare in 2004, including community pharmacies (Toivo et al. 
2016). Since then, other risk management tools integrated into computerised 
physician order entries and prescription processing systems in community 
pharmacies have been made widely available (Westerling 2011; Toivo et al. 
2018). These tools cover, for example, drug-induced adverse reactions, 
anticholinergic and serotonergic load, potentially inappropriate medicines for 
older adults as well as medication safety during renal or hepatic failure, 
pregnancy or lactation (Table 7). However, their routine use seemed to be in 
its infancy in community pharmacies when the data for this study were 
collected in 2015.  

When reflecting on the results of the study in the context of major public 
health concerns in Finland, community pharmacists could primarily enhance 
their contributions to managing medication risks, most prominently in older 
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adults with multiple diseases and multiple medications. Such risks include 
excessive polypharmacy, potentially inappropriate medication use, high-risk 
medication use and burden of severe adverse drug reactions (e.g. serotonergic 
and anticholinergic loads) (Leikola et al. 2011; Bell et al. 2012). In addition to 
not using the risk management tools available effectively, more active 
involvement of community pharmacists may be hindered by the lack of joint 
agreements within pharmacies and between the pharmacies and local 
healthcare providers regarding each one’s duties and responsibilities. 

The lack of agreements may be due to the physical separation of community 
pharmacies from other healthcare units. It may also reflect traditional 
hierarchical thinking and the perception of the pharmacy as a logistical 
distribution point for pharmaceuticals, and not as a healthcare unit (Anderson 
et al. 2009; Mossialos et al. 2015; Study I: Kallio et al. 2016). This point may 
still be the case even though community pharmacies have remarkably 
increased their capacity as part of the health service system in terms of 
equipment, facilities and competence of the personnel. According to a recent 
national study, community pharmacy owners are willing to invest in providing 
health-oriented services (Jokinen et al. 2019). This tendency has been 
continuously supported by the national medicines policy (MSAH 2018b; 
Jokinen et al. 2019). However, the realisation of these policies has been 
challenging, as the financial structure of pharmacies in Finland is still 
primarily based on the sales of medicinal products. Pharmacies are not paid 
for providing cognitive services, as has been done, for example, in the United 
Kingdom, where accredited pharmacy services such as Medicines Use Review 
(MUR) and new medicine services are included in the National Health Service 
(NHS) scheme (Blenkinsopp et al. 2012; Houle et al. 2014), along with 
Medication Therapy Management (MTM) in the United States (American 
Pharmacists Association 2008). 

This study shows that despite decades of nationally coordinated initiatives 
(Figures 6 and 11), community pharmacists’ contribution to prospective 
medication risk management in routine dispensing is still modest. The same 
can be seen in many other countries (Imfeld-Isenegger et al. 2020). It seems 
that community pharmacists have not yet fully embraced the more than three 
decades old vision by Hepler and Strand of pharmaceutical care: assuming the 
patient-centred role in  pharmacy practice, aiming at ensuring the quality of 
medication therapies by identifying, solving and preventing medication-
related problems with an emphasis on interprofessional collaborative care and 
patient interaction (Hepler and Strand 1990; Cipolle et al. 2004; 
Pharmaceutical Care Network Europe 2013; Council of Europe 2020).  

Strict regulation and lack of economic incentives may weaken pharmacy 
owners’ motivation to develop their services (Jokinen 2020; Airaksinen et al. 
2021; Kinnunen et al. 2021). In practice, pharmacies’ service activities can be 
guided by clarifying the statutory tasks of pharmacies or by changing the 
pharmacy system to create sufficient financial incentives for community 
pharmacies to develop services that support rational pharmacotherapy 
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(Jokinen 2020; Airaksinen et al. 2021; Kinnunen et al. 2021; Saastamoinen et 
al. 2021). As easy-access service points, pharmacies could provide more 
support at all stages of outpatients’ medication use processes: initiation, 
adherence and self-management, follow-up, discontinuation of medication, 
self-care and self-medication. According to a recent population survey, 
healthcare services would be used more if they were available in community 
pharmacies (Saastamoinen et al. 2021). Such services would include, for 
example, the renewal and follow-up services of long-term medications, the 
treatment of minor ailments and a nurse’s service point at the pharmacy. It is 
recommended that to improve community pharmacies’ contribution, they 
should be involved in development projects of social and healthcare reform 
(Airaksinen et al. 2021; Kinnunen et al. 2021; Saastamoinen et al. 2021) 

This study is the first nationwide study assessing medication risk 
management in routine dispensing in community pharmacies. Previous 
studies on community pharmacists’ involvement in medication risk 
management have focused on managing drug-drug interactions, particularly 
implementing screening and alert systems for their identification (Buurma 
2016; Toivo et al. 2016; Heringa 2017). This study extended the scope to a 
wider range of medication-related risks common in outpatient care, such as 
managing risk loads and high-risk medications and patients (Opondo et al. 
2012; Saedder et al. 2014; WHO 2017). The scope of the study is prospective 
risk management, also covering the prevention of risks related to medication 
self-management. Furthermore, the study was extended to assess what actions 
community pharmacists took to prevent and solve medication-related risks at 
the individual patient level, how systematically they took their risk 
management actions and how they collaborated with other healthcare 
providers and patients in this respect. 

 

6.4 COMMUNITY PHARMACISTS’ COMPETENCE IN 
MEDICATION RISK MANAGEMENT IN ROUTINE 
DISPENSING: A CROSS-SECTIONAL ONLINE 
SURVEY (STUDY IV) 

 
This nationwide study indicated that there are remarkable gaps in community 
pharmacists’ competence in medication risk management in routine 
dispensing. The major gaps related to applied clinical and geriatric 
pharmacotherapy and reviewing medications, as well as using medication risk 
management databases. The competence gaps with the use of the risk 
management tools concerned skills to: 1) use the tools and 2) to interpret and 
apply patient-specific risk information into practice. Pharmacists’ self-
assessed needs for continuing education in medication risk management were 
in line with the identified competence gaps.  



 

119 

In this study, pharmacists reported having good competence for 
confirming prescribed dosages and identifying drug-drug interactions. Similar 
findings have been reported in previous studies (Meštrović et al. 2011; Držaić 
et al. 2018; Schindel et al. 2019). These are risk management actions that 
pharmacists are required to perform while dispensing. Therefore, these are 
actions they perform most commonly, as was also shown in the previous study 
based on the same survey data as the present study (Study III: Kallio et al. 
2020). According to its results, 82% of the responding pharmacies reported 
checking drug-drug interactions of all patients while dispensing, and 73% 
reported systematically confirming the prescribed dosages. Thus, competence 
gaps seem to reflect current actual medication risk management practices in 
community pharmacies. Previous studies from Australia and Croatia suggest 
that pharmacists with better clinical skills identify and solve more medication-
related problems than their colleagues with poorer skills (Williams et al. 2012; 
Zekan et al. 2017). These findings indicate that pharmacists’ clinical skills 
determine the extent to which they can contribute to patient care. 

The findings indicate remarkable gaps in community pharmacists’ 
competence to identify potentially inappropriate medicines for older adults, 
anticholinergic or sedative load in medications and medicine-induced adverse 
reactions. These competences are particularly important in geriatric 
pharmacotherapy, and their need has become more dominant as an increasing 
proportion of pharmacy customers are older people who have long-term 
conditions and multiple medications (Anderson et al. 2009; Saastamoinen 
and Verho 2015; Hyttinen et al. 2016; Rantsi et al. 2021). As medications have 
become more complex, their management has become more challenging for 
all health professionals. In addition to this, increased awareness of age-related 
medication risks, such as potentially inappropriate medications for older 
adults and the effects of renal dysfunction on medication concentrations, have 
increased the expectations of medication risk management and optimisation 
(Carter et al. 2016). As community pharmacists become more involved in 
medication risk management, their competencies need to be improved. Like 
previous studies from Finland, this study indicates an urgent need to invest in 
improving competencies in applied geriatric pharmacotherapy (Toivo et al. 
2018).  

This study also indicates gaps in competencies to clinically interpret the 
information received from the electronic databases and apply the received 
information to practice. According to the results, more than half of the 
pharmacists may not have the appropriate skills even to assess the clinical 
significance of the interactions that they have identified through the drug-drug 
interaction database. The situation has been similar in other countries 
(McIntosh et al. 2011; Meštrović et al. 2011). Newer medication risk 
management tools and databases can help pharmacists to identify, for 
example, medication-induced risk loads and potentially inappropriate 
medications for older adults (Table 7). The question is how well pharmacists 
are capable of making use of these advanced tools.  
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The results suggest that the implementation of electronic risk management 
databases and tools alone is not sufficient, but further efforts are needed to 
enhance community pharmacists’ understanding of the therapeutic 
information databases provide and the skills to interpret patient-specific 
therapeutic significance of this information. These competence gaps have been 
taken into consideration in the current pharmacy curriculum in Finland. Since 
2017, all new pharmacy graduates have been taught basic competencies in 
medication reviews according to nationally set competence criteria (the 
National Coordination Group of Professional Development of Pharmacy 
Services AATE 2017). The challenge is how to address the competence gaps of 
practising pharmacists. This is a challenge even though community 
pharmacists in Finland have a well-organised continuing education system, 
with a tradition of long-term education and online learning. Accreditation 
training in comprehensive medication reviews has been available since 2005 
(Leikola et al. 2009; Leikola 2012). Despite these opportunities and active 
pharmacists’ participation, the training may still only reach a minority of 
practising pharmacists. The training requires a long-term and financial 
commitment, as well as a strategic commitment from pharmacy owners as 
employers (Jokinen et al. 2019). Even though pharmacy as a profession may 
globally share the common goal of being more involved in patient care, the 
real-life practice may still require development to reach this goal (Wright et al. 
2019; Cavaco et al. 2020). 

The identified competence gaps may be one reason for the lack of clinical 
community pharmacy services in Finland and beyond (Dosea et al. 2017; de 
Barra et al. 2018). Overcoming these competence gaps requires nationally 
planned and coordinated systematic continuing education programmes that 
are easily accessible for all practising pharmacists regardless of their 
geographic location or employer support. Pedagogically well-designed 
massive open online courses (MOOCs) could provide one solution, if 
financially supported by key stakeholders in pharmacy and pharmacy owners. 
These educational programmes should be planned so that they support 
implementation of actual healthcare-oriented services, not just provide 
theoretical knowledge.    

6.5 REFLECTING ON STUDIES I–IV FROM THE 
PERSPECTIVE OF THE THEORIES 

The theories used in this thesis assist in the understanding that 
interprofessional collaboration and the safety culture of a system are keys to 
prospective medication risk management. The focus of this thesis is on 
community pharmacies, which should be better seen as part of the social and 
healthcare system, and its medication safety defences. Pharmacists alone 
cannot solve medication-related problems, which is why interprofessional 
collaboration is needed. The theories help to outline the importance of 
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management in the system. Safety culture requires an open management 
culture, as does the work in care teams. The model of network management 
provides the tools required to break the hierarchy. 

According to the findings of this study, community pharmacists’ 
contribution to medication risk management is still modest. Although 
medication risks could be identified in community pharmacies, they do not 
have the means or mandate to solve these risks. In the light of Reason’s Theory 
of Human Error and the systems approach, the community pharmacy system 
should be developed as part of the social and healthcare system, and not in its 
own silo. The challenges identified in this study (Table 22) should be solved as 
part of the system’s development. These challenges appear at all operational 
levels (macro, meso and micro) and relate to, e.g., legislation, information 
systems, information transfer, unclear tasks and responsibilities, 
competences, resource allocation and attitudes of healthcare providers. 

Combining network theory-based management culture and safety culture, 
as illustrated in Figure 7, is a promising approach in prospective medication 
risk management, which should be further researched in the future. 

6.6 RELIABILITY AND VALIDITY OF RESEARCH 
METHODS 

Study I 
The strength of this study, as well as of Studies III and IV, is that it investigates 
the real-life practices from the practitioners’ perspective in order to ascertain 
how medication optimisation practices should be improved. For this purpose, 
documented conversations worked well to construct understanding of the 
facilitators and barriers, as well as best practices to be shared.  

In Study I, personal interviews and group discussions suited well as a 
research method. As the interviews were conducted in the early phase of 
Fimea’s programme, they provided useful insights in the function and 
dynamics of collaborative teams in various settings and geographical locations 
with the same mission of ensuring safe and rational medicine use for their 
older clients. 

The interviews yielded rich data on the experiences, opinions, expectations 
and concerns of healthcare providers working with older people. The 
researchers obtained valuable additional information by conducting some of 
the interviews at the interviewees’ workplaces. By observing the facilities, 
activities and interactions, it was possible to supplement the understanding 
obtained by interviewing about the practices and their organisation. 

In this study, four-dimensional criteria suitable for qualitative research 
were applied to assess the reliability and validity of the study: credibility 
(findings are true, credible and believable), dependability (repeatability if the 
inquiry occurred within the same cohort of participants, coders and context), 
confirmability (the results confirmed by other researchers) and transferability 
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(results can be transferred to other contexts or settings) (Foreroet et al. 2018). 
Credibility and dependability of the study were a concern during every phase 
of the study, including data collection and preparation (e.g. recording 
interviews and verbatim transcripts), analysing and reporting of results (e.g. 
reaching data saturation, reporting the process of conducting research 
accurately and tabulating results). Additionally, the transcribed interviews 
were compared with the memos drawn up during the interviews, and the 
results were tabulated to strengthen the credibility of the study (Foreroet et al. 
2018). 

Networking as a theoretical framework was utilised in data analysis, as 
described in more detail in Chapter 4.1.2. Two researchers took part in the 
analysis to establish the confirmability of the research (Elo and Kyngäs 2008; 
Elo et al. 2014). Any differences in the researchers’ interpretation were 
resolved through discussion. Finally, the results can be transferred to other 
contexts or settings with caution, because of the similarity of the results with 
earlier studies (Xyrichis and Lowton 2008; Weller et al. 2014) and the 
saturation of the identified challenges, which seem to be similar to those found 
throughout Finnish healthcare (Foreroet et al. 2018). 
 
Study II 
The search strategy of the systematic review was comprehensive, and the 
search covered the major potential scientific databases. In addition, the 
reference lists of the included articles were reviewed to ensure that all relevant 
articles were identified. To avoid selection bias, articles were selected and data 
were extracted by two researchers. The third researcher was involved in the 
discussion when needed, and the selection of the articles was approved by the 
other research group members. The Cochrane Collaboration guidelines were 
followed in the systematic review where applicable (Higgins and Green 2011). 
The PRISMA checklist was utilised throughout the study (Moher et al. 2015). 

Categorisation of MRIs and community pharmacists’ contributions to the 
interventions were quite often challenging because the articles did not provide 
detailed and comprehensive information on the interventions applied. The 
comprehensiveness of the search strategy is also a limitation of the study. The 
aim of the original search was to find interprofessional medication review 
interventions without limiting it to community pharmacies. Therefore, the 
search terms were more general than specific, which may have excluded some 
relevant articles.   

A rough update of the literature search for this thesis (see Chapter 2.2.1.2) 
did not bring new insights for the subject. 

 
Studies III – IV 
The main limitation of Studies III and IV is a low response rate (29%), which 
affects the generalisability of the results. The survey was emailed to all Finnish 
community pharmacies without pre-selection or sampling. Therefore, no 
power calculation of the sufficient response rate was made in advance. Based 
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on experiences with other online surveys to Finnish community pharmacies, 
quite a low response was expected. Actually, the response rate achieved is 
about the same as achieved in previous studies (e.g. Kuitunen 2014; Jokinen 
et al. 2019). According to the comparison of the responding and non-
responding pharmacies, the respondents correspond to the population for the 
known variable (the annual prescription volume). The difference between 
respondents and non-respondents is important in terms of generalisability of 
the results, even more so than the response rate (Johnson and Wislar 2012; 
Davern 2013). The results can be considered as indicative, but not 
generalisable, although the practice of Finnish pharmacies can be considered 
quite similar in all pharmacies due to strict regulation. Nevertheless, it is likely 
that the responding community pharmacies were more committed to 
healthcare-oriented services and had medication risk management as a 
priority in their operations compared to the non-respondents. This 
assumption is supported by the fact that the survey was emailed to pharmacy 
owners and thus most of the actual informants were owners themselves, who 
responded on behalf of all pharmacists working in their pharmacy. If they were 
interested in community pharmacists’ involvement in medication risk 
management, they were motivated to respond to the survey. Thus, the results 
may give too positive an overall image of the Finnish community pharmacists’ 
involvement in medication risk management and can be considered as 
indicative, providing ideas of practicing pharmacists’ competence gaps to be 
met in Finland.  

As the survey was carried out as a self-assessment, it can cause bias because 
of over- and under-estimation of own practices (Wright et al. 2019). This was 
the first indicative study and variations in individual pharmacists’ actions or 
competencies in medication risk management in routine dispensing were not 
evaluated. The survey focused on obtaining a general overview of the situation 
in pharmacies. As the response rate was low, statistical testing and calculation 
of confidence intervals were not considered appropriate. However, this 
contributes to the reliability of the interpretation of the results.  

The survey instrument proved to be valid and feasible to use, as described 
in more detail in Chapter 4.3.2. Its further use is recommended, for example 
in a follow-up study to assess the evolution of medication risk management 
practices in community pharmacies. The instrument is currently utilised for 
self-assessing medication risk management skills of pharmacy students at the 
University of Helsinki. Having one informant from each pharmacy proved to 
be a feasible strategy for collecting the data on their practices. The 
spokesperson was most commonly the pharmacy owner, who had a MSc 
(Pharm) degree. The owners, as informants, were able to provide an overall 
picture of the operations of their pharmacies. Reports from staff pharmacists 
working in actual dispensing and customer service would have given another 
valuable approach to medication risk management in Finnish community 
pharmacies. 
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6.7 PRACTICAL IMPLICATIONS 

Since the materials for Studies I–IV were collected some years ago, in 2012–
2016, it is possible to reflect on the practical implications that this research 
has had so far and to discuss future prospects in the current medicines policy 
context. 

After the formation of Fimea’s interprofessional network, the network was 
actively used for disseminating and sharing best practices and other useful 
resources that facilitated medicines optimisation of older adults. The actions 
of the network ranged from roadshows and workshops to informing national 
policy making, thus covering all levels of actions (micro, meso and macro 
levels, see Figures 4 and 5).  

Based on the network’s achievements, national recommendations for 
interprofessional collaboration in medicines optimisation of older adults were 
published by Fimea in 2016 (Kumpusalo-Vauhkonen et al. 2016). The report 
summarised the activities by the network during 2012–2015, and the 
interprofessional medicines optimisation practices, tools and other resources 
that were developed. In addition, the report presented national 
recommendations on how the medicines optimisation for older adults should 
be promoted and implemented in an interprofessional manner.  

In order to develop collaborative medication review practices in Finland, 
Fimea's network launched its own implementation study called ILMA (in 
Finnish: Iäkkäiden Lääkehoidon Moniammatillinen Arviointi; in English: 
Finnish Interprofessional Medication Assessment FIMA). The ILMA project 
developed a collaborative medication review procedure for home care and 
evaluated its outcomes (Merikoski et al. 2017; Auvinen et al. 2019; Auvinen et 
al. 2020; Auvinen et al. 2021). The ILMA procedure was first locally piloted 
and subsequently extended after the pilot phase to several localities in 
different parts of Finland. 

The ILMA project also compiled a systematic review of published 
collaborative medication review interventions and their effectiveness in order 
to be able to utilise the summarised research evidence in the operation of the 
network when seeking effective/cost-effective collaborative medication review 
practices (Kiiski et al. 2016). In connection with the processing of the 
systematic review, the ILMA project conducted an inventory of 
interprofessional medication review practices implemented or under planning 
in Finland in 2015 (Kiiski et al. 2019). 

Although the ILMA project's implementation study focused on home care, 
community pharmacists were excluded from it as partners in medicines 
optimisation. This raised the need to investigate community pharmacists’ 
contribution to collaborative medication reviews and prospective medication 
risk management. Therefore, another local demonstration project involving 
home care and a community pharmacy was initiated in the city of Lohja in 
2015 (see Chapter 6.1. for more detail). Accordingly, this current thesis 
originated from the fieldwork findings of Fimea’s programme, which raised 
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the need for more extensive research on community pharmacists’ involvement 
in medication risk management. 

More local development projects are needed when creating 
interprofessional practices in medication risk management involving 
community pharmacists. A new opportunity will be provided by the national 
medication safety programme for community pharmacies, which is under 
development by the Association of Finnish Pharmacies. The programme will 
be built around the implementation of the HaiPro Reporting System for Safety 
Incidents in Health Care Organisations to community pharmacies in 2021 
(Awanic 2021; Elo 2021).  

The HaiPro reporting system is widely used in Finnish healthcare 
(Holmström 2017; Schepel 2018; Awanic 2021) and its implementation to 
community pharmacies will open new opportunities for a stronger integration 
of community pharmacies into the healthcare system. As part of the project, 
medication risk management practices in the pharmacy are recommended to 
be reviewed. The results of this thesis imply at least the following development 
needs: agreed-upon practices, pharmacy personnel’s competencies related to 
applied clinical and geriatric pharmacotherapy, reviewing medications, using 
medication risk management databases and interpreting and applying 
patient-specific risk information. These competence requirements are 
considered in current undergraduate pharmacy education in Finland, but 
medication risk management competencies of practicing pharmacists should 
be assessed and developed. 

Studies III and IV are based on a national survey that works as an indicative 
study of the state of the medication risk management practices in community 
pharmacies. The instrument developed and validated in the study could be 
used, for example, as a self-auditing instrument in community pharmacies to 
assess their risk management actions and competencies. It could also be used 
in other countries to survey medication risk management actions and 
competencies of community pharmacists.  

The results of Studies I–IV can inform policymaking and practice 
development. They are useful for authorities, professional organisations, 
universities, continuing education providers and individual pharmacy owners 
and practitioners. The results also provide important information to those 
involved in planning the integration of pharmacy services in other health 
services as part of the ongoing social and health services reform (MSAH 
2018b; Jokinen et al. 2019; Kinnunen et al. 2021; MSAH 2021b; Saastamoinen 
et al. 2021). 
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6.8 FUTURE RESEARCH 

A repeated study would show how network-based collaboration and working 
culture have evolved in teams and organisations since 2016, when Fimea 
published the recommendations for interprofessional collaboration in 
medication management of older adults (Kumpusalo-Vauhkonen et al. 2016). 
Future research is required to identify best practices and learn from their 
implementation. There is a further need for studying the impact of 
interprofessional collaboration in medicines optimisation on the costs, 
medication safety and patients’ quality of life in Finland.  

As the data for Studies III and IV were collected in 2015, it is recommended 
to repeat the survey to follow up on the most recent developments, for example 
in a follow-up study to assess the evolution of medication risk management 
practices and the safety culture in community pharmacies. Study IV identified 
competence gaps and educational needs of practising community 
pharmacists, providing a basis for developing education and competence in 
the future. Repeated research on medication risk management competences 
of not only community pharmacists but also those working elsewhere in 
healthcare (e.g. in hospitals) could provide valuable information on the overall 
situation of practicing pharmacists’ competences. Future research should 
examine identified competence gaps in more detail to find means for 
overcoming them. Further research should also be focused on understanding 
the factors related to the limited use of these advanced medication risk 
management tools in routine dispensing. 

There is a growing need for medication risk management, as populations 
are aging, particularly in Finland, which has one of the fastest aging rates in 
the world. The need for pharmacists’ involvement in the prospective 
prevention of medication-related risks has been recognised in recent national 
and international policies (WHO 2017; MSAH 2018b). It should be assessed 
whether community pharmacies should be reimbursed for rational 
pharmacotherapy supporting services in Finland. If these services were to be 
reimbursed from public funds, it would be important to assess the cost-
effectiveness of the services as part of the social and healthcare system. In 
addition to this, it could be evaluated whether financial incentives would 
encourage pharmacies to develop their medication risk management activities 
and collaboration with other healthcare units. The need for this kind of 
research has also been identified in recently published government-funded 
reports (Kinnunen et al. 2021; Saastamoinen et al. 2021). 

Lastly, future research should examine why, despite decades of initiatives, 
community pharmacists’ contribution to prospective medication risk 
management for older adults is still minor in Finland and elsewhere. What are 
the root causes and how can a breakthrough be made? 
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7 CONCLUSIONS 

Community pharmacists’ contribution to prospective medication risk 
management for older adults seems to be minor despite decades of initiatives. 
New strategies are needed to create a safety culture that covers the entire 
medication process and community pharmacies as part of it. Combining 
network theory-based management culture and safety culture is a promising 
approach that could be further researched in the future. 
 
When developing solutions to optimise medicines use for older adults, it is 
important to take a more systemic approach to support interprofessional 
collaboration on different system levels. Challenges appear in legislation, 
information systems, operational models and individuals’ attitudes. It is 
recommended that both comprehensive care and development work be built 
on trust-based networking. 

 
Community pharmacists’ contribution to medication review interventions for 
older adults vary from the identification of medication-related risks to a more 
holistic contribution to medication therapy management. Regardless of their 
contributions to interventions, medication review interventions seem to 
reduce medication-related problems and improve medication adherence. 
More rigorous studies with sensitive and specific outcome measures need to 
be conducted to assess the effect of community pharmacist contributions to 
reviewing medications and improving the health of older adults. 

 
The solving of medication-related risks in routine dispensing principally 
concentrates on technical issues related to prescriptions. More attention needs 
to be paid to the identification and solving of potential therapeutic risks in 
medications, especially those of older adults. Issues related to patients’ poor 
medication adherence can be managed by community pharmacists, while 
therapeutic risks are often left to be resolved by the patient together with the 
physician. Better participation of community pharmacists in medication risk 
management requires an explicit mandate and stronger integration to solve 
therapeutic risks. 

 
There are remarkable gaps in community pharmacists’ competence in 
medication risk management, particularly in applied and geriatric 
pharmacotherapy. Overcoming these gaps requires well-planned and 
coordinated systematic continuing education programmes that are easily 
accessible for all practising pharmacists regardless of their geographic location 
or employer support. Overcoming the gaps may also facilitate the 
breakthrough of community pharmacists’ involvement in medication risk 
management in patient care. 
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APPENDIX 1 

Study I: Interview guide  
(Translated from Finnish to English by the author. The original interview guide in 
Finnish is available on request.) 
 
Interprofessional network for optimisation of medications for older adults  

- -the interview guide 

 

I Guidance and implementation of rational use of medicines in practice 
 

1) How do you understand ‘the rational use of medicines’? What is the meaning 
of ‘rational’?  

2) How is the medication use process implemented in practice in your 
workplace / and more widely in Finland? 
- from a medication safety perspective? 
- Comprehensive Medication Review and other medication reviews at 
different levels?  

3) Is medication use rational in practice?  
4) What are well-implemented practices in medication use process?   
5) Practices needing development in the medication use process. Why they 

need? What are the main challenges in medication use? How would you 
solve those challenges? 

6) How to guide to rational use of medicines?  
   
Network of actors 
 
From the medication use perspective, who are the most important actors in your 
workplace / in the municipality / in the hospital district / in Finland? How should this 
network of actors be developed in your municipality / hospital district / Finland? To 
make the above a reality: Draw this network on paper. Who else should we 
interview? 
 

è The key challenges and proposed solutions are written down on a paper. 
  
II Interprofessional collaboration 
  
Following the general discussion, we will move on to discuss interprofessional 
collaboration in the implementation and management of medicines use. Related to 
the previous discussion: 

1) How you would describe interprofessional collaboration? 
2) How do you think interprofessional collaboration is implemented in practice 

in the guidance and the use of medicines in your work / in Finland? 
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3) What kind of challenges you have faced in interprofessional collaboration in 
your work / in Finland, related to the implementation and control of the use 
of medicines? 

4) What kind of experiences you have of interprofessional collaboration in the 
implementation of medication management and use?  

5) How have you experienced the collaboration between different professions in 
the implementation and management of the use of medicines? 

6) What kind of challenges have you met in interprofessional collaboration in 
the implementation and management of the use of medicines? 

7) What kind of support you think you need for interprofessional collaboration 
in the implementation and management of medicines use? 
 

 
III Project presentation -> describe Fimea’s role (information flow, 
documentation)  
 
Background and the needs (important to emphasize that these are still preliminary) 

è The network decides 
 

Project objectives 
 - The structure of the project network and the steps of implementation  
 
 
IV Interprofessional network for rationalizing the medicines use of older adults 
- prerequisites for implementation of the project. 
 

1) Benefits - operating models, contents, development & renewal of practical 
tools 

2) How about financing? 
3) If you think the project does not have conditions, then why not? 
4) What could we do to make the interprofessional network for rationalizing the 

medicines use of older adults a reality?  
 
V How do we facilitate the motivation and enthusiasm among the actors in the 
field? 
 

1) What should we offer to get actors involved? 
2) Are these enough to motivate: 

- access to solutions that facilitate practical work 
- receiving support for one's own development work 
- the emergence of networks? 

3) Would you join the project yourself, and if you would, what kind of 
expectations do you have? How much time would you be able to allocate to 
the project? (workshops, seminars, independent work, intranet) 

 
VI National guidelines for Comprehensive Medication Reviews 
 

1) What should be taken into account in the guidelines? 
2) Electronic toolkit for older adults - a necessity? 
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APPENDIX 2  

STUDY III-IV: A SURVEY ON THE IDENTIFICATION AND SOLVING OF 
MEDICATION-RELATED PROBLEMS IN COMMUNITY PHARMACIES 
(Translated from Finnish to English by the author. The Finnish version is available 
from the author on request) 
 
(It is marked in brackets if the question is included in the study III or IV) 
 
Instructions for completing the survey 
 
This survey examines how potential or existing medication-related problems are 
identified and solved in community pharmacies. One person from each pharmacy 
(including possible subsidiary pharmacies) is requested to perform as a spokesperson 
on behalf of their pharmacy and to reflect the overall situation the pharmacy. So 
please response on behalf of your entire pharmacy. 
 
Definitions 
 
Medication-related problem is an event or circumstance involving medication 
therapy that actually or potentially interferes with desired health outcomes 
(Pharmaceutical Care Network Europe). A medication-related problem may be due 
to the properties of the medicine, or how the medication treatment is performed. 
 
High-risk medications are medications that have a higher risk of causing significant 
harm to the user when used inappropriately. 
 
BACKGROUND INFORMATION (Study III and IV) 
 

1. The profession/degree of the respondent 
• Pharmacists with BSc (Pharm) degree 
• Pharmacist with MSc (Pharm) degree 
• Pharmacy owner with MSc (Pharm) degree 

 
2. The annual prescription volume in your pharmacy in 2014 

• <20 000 
• 20 000-40 000 
• 40 000-60 000 
• 60 000-80 000 
• 80 000-100 000 
• 120 000-140 000 
• 140 000-160 000 
• 160 000-180 000 
• 180 000-200 000 
• 200 000- 
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3. The location of the pharmacy 
• Southern Finland 
• Western Finland 
• Eastern Finland 
• Northern Finland 

 
 
THE SOLVING OF MEDICATION-RELATED PROBLEMS IN ROUTINE 
DISPENSING: The identification of medication-related problems  
 
 

4. How is a potential medication-related risk typically identified in your 
pharmacy?  
(Study III) 
 

 Systematically with all 
patients 

Selectively with some 
special patient 
groups (e.g., older 
adults) or patients 
with high-risk 
medications (e.g., 
warfarin) 

Each pharmacist can 
act in their own way 

Action is not taken in 
our pharmacy 

By discussing with the 
patient about their 
health and the 
success of the 
medication self-
management 

 
 

O 

 
 

O 
 

 
 

O 

 
 

O 

 
With the help of the 
electronic drug-drug 
interaction database 

 
O 
 

 
O 

 
O 

 
O 

 
By checking the 
prescription (e.g., 
double-checking the 
dose) 

 
 

O 
 

 
 

O 

 
 

O 

 
 

O 

 
 
 
By other means, how? 
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5. How often are the following medication-risk databases utilised in your 
pharmacy? 
 
 

 Daily Weekly Monthly Occasionally The 
database 

is 
available 
but not 

utilised in 
our 

pharmacy 

Not 
available 

in our 
pharmacy 

Product-specific 
medicine 
databases in 
Terveysportti 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Package leaflets 
 

O O O O O O 

Summaries of 
Product 
Characteristics 

 

O O O O O O 

Tietotippa®; YA 
Helppi® 
(Statutory 
medication 
information in a 
simplified 
format) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Pharmaca 
Fennica® 
(Statutory 
medication 
information, e.g., 
Summaries of 
Product 
Characteristics) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Doctor’s 
databases 

 

O O O O O O 

Nurse’s 
databases 

 

O O O O O O 

 
Medicine use in 
renal failure 
(Renbase®) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Medicine use in 
hepatic 
impairment 
(Heparbase®) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Medication 
safety during 
pregnancy and 
lactation 
(Gravbase®; 
Lactbase®) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Effectiveness and 
safety of natural 
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medicines 
(Herbalbase®) 

 

O O O O O O 

Drug-drug 
interactions 
(Inxbase®) 

 

O O O O O O 

Medicine-
induced risks and 
adverse 
reactions 
(Riskbase®) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Salko® (The 
database is 
specifically 
designed for 
community 
pharmacists to 
assist in 
medication 
reviews) 

 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

Potentially 
inappropriate 
medications for 
older adults 
(Meds75+) 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Medication and 
laboratory 

O O O O O O 

 
Current 
Guidelines 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 
 
 
 

6. How could community pharmacies be better involved in medication risk 
management in collaboration with other healthcare? 
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7. In addition to normal dispensing routines, do you pay special attention to the 
following high-risk medicines? (Study III) 
 
 

 Special attention is paid No special attention is 
paid 

If special attention is 
paid, how? 

Anticoagulants 

(e.g.,warfarin) 

 

O O  

Benzodiazepines 

 

O O  

Insulin 

 

O O  

Methotrexate 

 

O O  

Opioids 

 

O O  

Nonsteroidal anti-
inflammatory drugs (NSAIDs) 

O O  

 
 
 
 

8. What are the main three high-risk medicines or medicine groups in 
community pharmacy customers that you think should be given special 
attention to? 
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THE SOLVING OF MEDICATION-RELATED PROBLEMS IN 
ROUTINE DISPENSING: Interfering medication-related risks 
 
 
9. How does your pharmacy primarily address the following medication-related 

risks in routine dispensing? (Study III) 
 
 
 By 

discussing 
with the 
patient 

By discussing 
with the 

patient and 
advising 

him/her to 
contact the 
physician 

when 
needed 

By 
advising 

the 
patient to 

contact 
the 

physician 
 

By 
contacting 

the 
physician 

 

By offering 
prescription 

review or 
medication 
review for 
the patient 

No 
action 

 

By some 
other 

means 

No effect of 
medication 
treatment 
 

 

O 

 

 

O 

 

O 

 

O 

 

O 

 

O 

 

 

O 

Drug-drug 
interaction 
reducing the 
effect of 
medicine(s) 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Drug-drug 
interaction with 
undesired effect 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Inappropriate 
duplication of 
therapeutic 
group or active 
ingredient 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Lack of medicine 
given to control, 
relief or prevent 
adverse drug 
reactions 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Untreated 
indication 
 

O O O O O O O 

Unnecessary 
medication 
treatment 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Adverse drug 
event occurring 
 

O O O O O O O 

Adverse drug 
reactions are 
treated with 
other medicines 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

 

O 

Inappropriate 
medication form 
for the patient 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 
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Dose too high 
according to 
guidelines 
 

O O O O O O O 

Dose too low 
according to 
guidelines 
 

O O O O O O O 

Duration of 
treatment too 
long, e.g., 
sleeping pills are 
in regular use 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Duration of 
treatment too 
short according 
to guidelines 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Poor medication 
adherence 
 

O O O O O O O 

Prescribed 
medicine not 
available 
 

O O O O O O O 

Lack of 
appropriate 
information in 
prescription 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

 

O 

Patient 
uncertain about 
the purpose, 
duration or 
dosing of his/her 
medication 

 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

Potentially 
inappropriate 
medication for 
older adults 
 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

 

O 

Anticholinergic 
load 
 

O O O O O O O 

Sedative load 
 

O O O O O O O 

Serotonergic 
load 

 

O O O O O O O 

 
 

 
Anticholinergic load: Increased risk for anticholinergic effects, e.g., constipation 
and dry mouth 
 
Sedative load: Increased risk for sedative effects 
 
Serotonergic load: Increased risk for serotonergic side effects, e.g., anxiety, 
sweating and tremor. 
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10. Does your pharmacy have in-house agreements or agreements with your 

local healthcare providers for the following situations? (Study III) 
 
 The pharmacy 

has an in-house 
agreement 

 

The pharmacy has 
a joint agreement 

with local 
healthcare 
providers 

The pharmacy has 
both an in-house 

agreement and a joint 
agreement with local 
healthcare providers 

No agreed-upon 
approaches 

No effect of 
medication 
treatment 
 

 

O 

 

 

O 

 

O 

 

O 

Drug-drug 
interaction 
reducing the effect 
of medicine(s) 
 

 

O 

 

O 

 

O 

 

O 

Drug-drug 
interaction with 
undesired effect 
 

 

O 

 

O 

 

O 

 

O 

Inappropriate 
duplication of 
therapeutic group 
or active 
ingredient 
 

 

O 

 

O 

 

O 

 

O 

Lack of medicine 
given to control, 
relief or prevent 
adverse drug 
reactions 
 

 

O 

 

O 

 

O 

 

O 

Untreated 
indication 
 

O O O O 

Unnecessary 
medication 
treatment 
 

 

O 

 

O 

 

O 

 

O 

Adverse drug 
event occurring 
 

O O O O 

Adverse drug 
reactions are 
treated with other 
medicines 
 

 

O 

 

O 

 

O 

 

O 

Inappropriate 
medication form 
for the patient 
 

O O O O 

Dose too high 
according to 
guidelines 
 

O O O O 

Dose too low 
according to 
guidelines 
 

O O O O 

Duration of 
treatment too 
long, e.g., sleeping 
pills are in regular 
use 
 

O O O O 



 

159 

 
Duration of 
treatment too 
short according to 
guidelines 
 

 

 

O 

 

 

O 

 

 

O 

 

 

O 

Poor medication 
adherence 
 

O O O O 

Prescribed 
medicine not 
available 
 

O O O O 

Lack of 
appropriate 
information in 
prescription 
 

 

O 

 

O 

 

O 

 

O 

Patient uncertain 
about the 
purpose, duration 
or dosing of 
his/her medication 

 

 

O 

 

O 

 

O 

 

O 

Potentially 
inappropriate 
medication for 
older adults 
 

 

O 

 

O 

 

O 

 

O 

Anticholinergic 
load 
 

O O O O 

Sedative load 
 

O O O O 

Serotonergic load 

 
O O O O 

 
 
 
 

11. What is your estimate of the competence of the pharmacists in your workplace 
in the following risk situations (with or without the help of electronic tools)? 
(Study IV) 
 
 

 Competence is good, 
and it is applied in daily 

practice 

Competence is 
moderate 

Competence is poor 

Confirming the dosage of 
the medicine 

 

O O O 

Identifying an interaction 
 

O O O 

Assessing the clinical 
significance of an interaction 

 

O O O 

Identifying duplicate 
medication therapy 

 

O O O 

Identifying medicine-
induced adverse reaction 

 

O O O 
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Identifying potentially 
inappropriate medications 
for older adults 

 

 

O 

 

O 

 

O 

Identifying medicine-
induced anticholinergic load 

 

O O O 

Identifying medicine-
induced sedative load 

 

O O O 

Identifying medicine-
induced serotonergic load 

 

O O O 

Therapeutic interpretation 
of the medication review 
report by Salko® 

 

 

O 

 

O 

 

O 

 
 
 
 

12. What is your estimate of the competence of the pharmacists in your 
workplace to use the following electronic tools? (Study IV) 
 
 

 Competence is 
good, and the tool 
is applied in daily 

practice 

Competence is 
moderate 

Competence is 
poor 

The medication risk 
management tool is 
not available in our 

pharmacy 
Medicine database 
with Summaries of 
Product Characteristics 
(Pharmaca Fennica®) 

 

 

O 

 

O 

 

O 

 

O 

 

Databases to support 
medication counselling 
(Tietotippa®; YA-
Helppi®) 

 

 

O 

 

O 

 

O 

 

 

O 

Medication review tool 
for community 
pharmacies (Salko®) 

 

O O O O 

Medication safety in 
renal failure 
(Renbase®) 

 

O O 

 

O O 

Medication safety in 
hepatic impairment 
(Heparbase®) 

 

O O O O 

Medication safety 
during pregnancy and 
lactation (Gravbase®; 
Lactbase®) 

 

 

O 

 

O 

 

O 

 

O 

Efficacy and safety of 
herbal ingredients and 
food supplements 
(Herbalbase®) 

 

O 

 

O 

 

O 

 

O 
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Drug-drug interactions 
(Inxbase®) 

 

O O O O 

Risk profile of 
medicine-induced 
adverse reactions 
(Riskbase®) 

 

 

O 

 

O 

 

O 

 

O 

Potentially 
Inappropriate 
Medications for older 
adults (Meds75+) 

 

 

O 

 

O 

 

O 

 

O 

 
 
 
 

13. In which of the following issues continuing education is needed in your 
pharmacy (you may choose several options)? (Study IV) 
 
 

O Confirming the dosage of the medicine 
O Identifying an interaction 
O Assessing the clinical significance of an interaction 
O Identifying duplicate medication therapy 
O Identifying medicine-induced adverse reaction 
O Identifying potentially inappropriate medications for older adults 
O Identifying medicine-induced anticholinergic load 
O Identifying medicine-induced sedative load 
O Identifying medicine-induced serotonergic load 
O Medical interpretation of patient information / laboratory tests 
O Therapeutic interpretation of the medication review report by Salko® 
O Medicine database with Summaries of Product Characteristics  

(Pharmaca Fennica®) 
O Databases to support medication counselling (Tietotippa®; YA-Helppi®) 
O Medication review tool for community pharmacies (Salko®) 
O Medication safety in renal failure (Renbase®) 
O Medication safety in hepatic impairment (Heparbase®) 
O Medication safety during pregnancy and lactation (Gravbase®; Lactbase®) 
O Efficacy and safety of herbal ingredients and food supplements (Herbalbase®) 
O Drug-drug interactions (Inxbase®) 
O Risk profile of medicine-induced adverse reactions (Riskbase®) 
O Potentially Inappropriate Medications for older adults (Meds75+) 
O Continuing education is not needed in our pharmacy 
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SPECIAL SERVICES RELATED TO MEDICATION REVIEWS 
 
Prescription review: The service contains confirming dosages and times of 
administration as well as identifying potential duplicate medications and drug-drug 
interactions in patient’s medication. 
 
Medication review: The assessment of the appropriateness of patient’ medication as 
part of the patient’s treatment. Performed in an interprofessional team. 
 
Comprehensive Medication Review: Solving of medication-related problems 
comprehensively in an interprofessional team. In pharmacies, only pharmacists with 
a certificate of the competence for Comprehensive Medication Reviews may provide 
the service. 
 
 

14. Is an automated dose dispensing service available in your pharmacy?  
 

O Yes 
O No 

 
 

15.   Has anyone in your pharmacy completed or currently completing the 
following trainings? 
 

O Specialist in medication reviews 
O Competence in Comprehensive Medication Reviews 

 
16. Is any of the medication review services available in your pharmacy 

(prescription review, medication review, Comprehensive Medication 
Review)? 
 

O Yes 
O No 

 
The following question opens if one has selected “yes” in the question 14: 

 
What type of medication review is conducted for the patients before starting the dose 
dispensing service? If different types of medication reviews are conducted, select 
“something else” and please clarify the answer in the open field. 
 

O Prescription review 
O Medication review 
O Comprehensive Medication Review 
O None 
O Something else 

 
If you selected “Something else”, please clarify. 
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The following questions open if one has selected “yes” in the question 16: 
 
Which of the following medication review services are available in your pharmacy? 
 

O Prescription review 
O Medication review 
O Comprehensive Medication Review 

 
Who conducts medication reviews in your pharmacy? 
 

O A pharmacist working in our pharmacy 
O The service is outsourced 

 
To whom are the medication review services provided (you may select several 
options)? 
 

O Regularly to all patients in dose dispensing service 
O Selectively to some patients in dose dispensing service 
O Regularly to all patients living in a nursing home 
O Selectively to some patients living in a nursing home 
O Regularly to all home care patients 
O Selectively to some home care patients 
O Occasionally to private customers 
O To someone else 

 
If you selected “To someone else”, please clarify. 
 
 
 
 
If medication reviews are conducted selectively, how are the patients selected? 
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Who is paying the medication reviews conducted in your pharmacy? If there are 
several payers, please select “Other” and clarify the answer in the open field. 
 

  
Pharmacy 

 
Municipality 

 
Private 

customers 

 
Nursing 

home etc. 

 
Other 

If 
other, 
please 
clarify 

Prescription review 

 
O O O O O  

Medication review 

 
O O O O O  

Comprehensive 
Medication Review 

 

O 

 

O 

 

O 
 

O 
 

O 
 

 
 
If changes to medications are made according to the medication review service 
conducted, is the pharmacy involved in the following of the changes made? 
 

O Yes 
O No 

 
____________________________________________________________________ 
 
THE REPORTING OF ADVERSE DRUG REACTIONS 
 

17. Has your pharmacy reported to Finnish Medicines Agency (Fimea) suspected 
serious or unexpected adverse drug reactions? 
 
 
 Weekly Monthly Occasionally We have not 

reported 
We have 
reported 

O O O O 

 
 
 

18. Have you encouraged your pharmacy customers to report to Fimea suspected 
serious or unexpected adverse drug reactions? 
 
 
 Weekly Monthly Occasionally We have not 

couraged to 
report 

We have 
encouraged to 
report 

O O O O 

 
 
 

Thank you for participating the survey! 
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