
O R I G I N A L  R E S E A R C H

Engaging Community Pharmacies in Promoting 
Outpatient Medication Safety – Identifying and 
Prioritizing Research Needs by Modified Nominal 
Group Technique
Emilia Mäkinen 1, Anna-Kaisa Taimi 1,2, Charlotta Sandler 3,4, Anna Marietta Schoultz 5,  
Anna-Riia Holmström 1

1Clinical Pharmacy Group, Division of Pharmacology and Pharmacotherapy, Faculty of Pharmacy, University of Helsinki, Helsinki, Finland; 2Pharmacy 
Lielahti, Tampere, Finland; 3The Association of Finnish Pharmacies, Helsinki, Finland; 4Pharmacy Lohjanharju, Lohja, Finland; 5Pharmacy Kaari, Helsinki, 
Finland

Correspondence: Emilia Mäkinen, University of Helsinki, P.O. Box 56 (Viikinkaari 5 E), Helsinki, 00014, Finland, Tel +358504106794, 
Email emilia.em.makinen@helsinki.fi 

Introduction: Medication errors are one of the most endangering factors for patient safety, and they have become a key target for 
improvement in health- and social care systems worldwide. The most current development needs are related to outpatient care; 
however, up-to-date medication safety research and improvement activities have primarily focused on hospital environments. To 
promote medication safety in outpatient care, community pharmacies could be more effectively utilized.
Objective: To identify the most central research needs, which would promote the use of community pharmacies in outpatient 
medication risk management and enhance collaboration between community pharmacies and other parts of the health- and social care 
system.
Methods: The study applied a modified nominal group technique. A group of Finnish patient and medication safety experts (n=28) 
participated in the study and were divided into four nominal groups (incl. a pilot group). Data collection was conducted through 
electronic surveys and facilitated online group meetings. The collected data were analyzed using qualitative inductive thematic 
analysis and quantitative descriptive analysis by the van Breda technique.
Results: The final data comprised 83 research needs organized under five main themes with 22 subthemes. The most prioritized 
research needs covered all five main themes, which were: medication safety collaboration (final rank proportion 30%); medication care 
pathways (27%); operating processes of community pharmacies (17%); medication safety incident reporting (16%); and community 
pharmacy-based services improving medication safety (11%).
Conclusion: The identified research needs for promoting outpatient medication safety by involving community pharmacies in 
medication risk management, covered a wide range of areas. Producing evidence about the effectiveness and cost-effectiveness of 
activities in these areas is particularly needed for practice development and policymaking, together with updating regulations 
supporting the implementation of the produced evidence.
Keywords: collaboration, community pharmacy service, medication care pathway, medication safety incident, medication risk 
management

Introduction
Ensuring patient safety has been recognized as a global challenge in health- and social care systems.1 Medication errors 
are one of the most endangering factors for this global challenge.1–3 Besides human suffering, preventable medication 
errors are estimated to cause 42 billion USD in annual costs to health- and social care systems globally.4,5 Particularly 
vulnerable to medication errors are patients with comorbidities and polypharmacy, making the medication management 

Risk Management and Healthcare Policy 2025:18 1–18                                                           1
© 2025 Mäkinen et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Risk Management and Healthcare Policy                                           

Open Access Full Text Article

Received: 23 August 2024
Accepted: 15 December 2024
Published: 3 January 2025

http://orcid.org/0009-0004-1989-0506
http://orcid.org/0009-0005-2309-8383
http://orcid.org/0009-0008-7002-9286
http://orcid.org/0009-0003-5309-4004
http://orcid.org/0000-0002-3908-5430
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


processes complex and error-prone. These medication-related challenges will grow and become more prevalent in health- 
and social care policymaking as populations age in many countries. As the majority of the aged and comorbidity patients 
are routinely treated outside hospitals, the mentioned challenges especially influence the outpatient medication manage-
ment processes.6–8 Although medication-related outpatient harm is relatively common, medication safety research and 
improvement activities have primarily focused on hospital settings instead of outpatient care.3,5,7,9

Several health- and social care providers take part in the multi-professional outpatient medication management 
process. In this process, community pharmacies are often the last and, in some cases even the only, healthcare provider 
where patients encounter a licensed healthcare professional before initiating their medication treatment. Also, patients 
using long-term medications in home settings meet community pharmacists regularly. Despite community pharmacists’ 
well-placed position in medication care pathways and expertise in the safe and rational use of pharmacotherapies, health- 
and social care systems worldwide tend not to fully utilize this available resource for medication risk management of 
outpatients.10–18

While collaboration models are recognized to positively impact patient outcomes, established models for ensuring 
medication safety are lacking in many countries; community pharmacists could be more valuable partners for other 
health- and social care professionals as they inherently contribute to managing medication risks through their daily 
activities.10,12,19–27 These activities comprise tasks integrated into routine medication dispensing, such as medication 
counseling and the management of overlapping medications, clinically significant interactions, and medicine-induced risk 
loads (eg, serotonergic or anticholinergic load), but also services such as medication reviews, assessment of correct 
inhalation technique, and different types of new medicine services.21,28 Optimizing the use of community pharmacists’ 
expertise could potentially improve health outcomes of patients, while simultaneously reducing the workload of other 
health- and social care providers in various countries and settings.11,29,30 In addition to collaboration models, the optimal 
use of community pharmacists has been recommended to be executed by implementing policies that recognize commu-
nity pharmacists as healthcare providers and facilitate pharmacist provision of services.10,25–27,31 These actions should be 
further supported by developing information system infrastructure that permits sharing medication-related information 
between community pharmacists and other health- and social care professionals.31 Although some international evidence 
exists in these areas, a more systematic description of current research needs on how to effectively integrate community 
pharmacies into outpatient medication risk management is still lacking.26,29,32,33 Such an outline would be needed to 
inform academic research and consequent policymaking in the present area. This study used the Finnish health- and 
social care system as an example, aiming to identify the most central research needs, which would promote the use of 
community pharmacies in medication risk management and enhance collaboration between community pharmacies and 
other parts of the health- and social care system.

Methods
Study Context
The Finnish health- and social care system is primarily based on public care services, complemented by private and 
occupational care.34 The system serves a population of 5.6 million inhabitants.35 Primary healthcare services are 
provided in health centers, while the specialized care is mainly organized in hospitals.34 At the beginning of 2023, 
a major health- and social care system reform took place in Finland to ensure equal access to care while simultaneously 
balancing the growing health- and social care costs of the aging population.36–40 The main goal of the reform was to shift 
the focus from specialized care services to preventive work and to improve coordination, integration, and availability of 
care. Those goals will be achieved by reinforcing primary care services and their integration with social welfare services, 
enhancing multi-professional collaboration, and streamlining fragmentary care pathways. During the reform, the respon-
sibility for organizing and funding health- and social care services was transferred from municipalities to 21 wellbeing 
services counties.

In Finland, community pharmacies are responsible for the supply of prescription and over-the-counter medicines in 
outpatient care.41 There are over 800 private pharmacist-owned (M.Sc.) community pharmacy outlets throughout the 
sparsely populated country, employing nearly 4800 pharmacists with approximately 78.6 million dispensed prescriptions 
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in 2023. Community pharmacy owners have both professional and financial responsibility for their pharmacy outlet.41 

The number of community pharmacy outlets is regulated by a licensing system administered by the Finnish Medicines 
Agency Fimea. All prescriptions are prescribed electronically by physicians and stored in a nationwide, centralized 
electronic database, Prescription Centre, maintained by the Social Insurance Institution of Finland (Kela).42,43 The 
Prescription Centre is a part of the Kanta services, a central repository for all health- and social care data, and also 
containing the dispensing records made by community pharmacists.

Finnish community pharmacies have adapted over time to various societal and statutory changes, such as the 
requirement for medication counseling, generic substitution, and the introduction of electronic prescriptions.10,44,45 

Additionally, Finnish community pharmacy infrastructure has been developed proactively with medication safety in 
focus, and this national long-term commitment has been systematically supported by national health policies since the 
mid-2000s.10,21,23,46–51 Despite the evolving national statutory changes and health policies, operational integration 
between community pharmacies and health- and social care organizations is yet to be implemented.10 To meet this 
need, the Association of Finnish Pharmacies and the Finnish Centre for Client and Patient Safety launched a six-year 
National Medication Safety Programme for Community Pharmacies in Finland (ie, the Valo program) in 2021.52 The 
program is a continuation of long-term, strategically-guided professional development for Finnish community pharma-
cies and aims to enhance outpatient medication safety in scarcely-resourced health- and social care by improving the 
contribution of community pharmacies in preventive medication risk management.

As a preliminary result of the Valo program, medication safety work in community pharmacies has become more 
extensive and organized in Finland.52 For example, during the Valo program, the community pharmacies changed their 
previous incident reporting system to a more comprehensive patient safety incident reporting and learning system 
(HaiPro).53 The HaiPro system has a long tradition of use in other Finnish health- and social care organizations, and as 
a unique feature, it can be used to transmit medication safety incidents (eg, a prescription error detected by a community 
pharmacist or an error in medication counseling by a community pharmacy detected by a physician in a health center) to the 
care unit where the incident actually occurred. This facilitates more systematic and comprehensive incident reporting and 
learning of incidents at different points of care.53,54 In addition, the Valo program has led to the appointment of a medication 
safety pharmacist in almost every community pharmacy. In some wellbeing services counties, there are also evolving 
networks of medication safety pharmacists. The networks facilitate the development of collaborative medication safety 
structures and practices with other health- and social care providers in the respective region.

Figure 1 The comparison of the steps of the traditional nominal group technique (NGT) and the modified NGT used in this study.
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Study Design
The present study applied a modified nominal group technique (NGT) (Figure 1). The NGT is a qualitative structured 
consensus research methodology that has been previously used in various healthcare settings, eg, for identifying research 
priorities for practice.55–59 In the NGT, the participants act in a group setting, but the emphasis is on collecting individual 
views; the methodology encourages active participation from all participants and ensures that everyone’s opinion is 
considered when building the group consensus. Studies applying a traditional NGT methodology have typically 
comprised one face-to-face meeting involving 2–14 participants for data collection.55,60,61 Although previous studies 
have used various applications of the NGT, there is a general consensus on four core steps of the NGT: silent generation, 
round robin, clarification, and ranking.61

In the present study, the modifications were related to online implementation; the data collection applied various tools 
such as electronic surveys and online group meetings, and the NGT steps were carried out at four separate points in time 
(Figure 1). The data analysis was primarily qualitative and complemented with quantification. The Consolidated Criteria 
for Reporting Qualitative Research (COREQ) was used to ensure the reporting quality of the present study 
(Supplementary Material 1).62

Recruiting Study Participants
The research group used purposive expert sampling to select a group of Finnish patient and medication safety experts to 
participate in the study.63 To be selected, the expert had to have robust expertise in patient and/or medication safety and 
an understanding of the Finnish health- and social care and community pharmacy systems. The representation of the 
different health- and social care professions and organizational backgrounds was also ensured. These above-mentioned 
choices were intended to strengthen the information power of the sample.64

The study invitations, with the information about the study’s context and content, privacy statements, and an 
electronic questionnaire about participants’ background information (ie, profession and organization) were emailed to 
the selected experts at the beginning of February 2022. The experts agreeing to participate in the study were divided into 
four nominal groups (of which one comprised a pilot group) for data collection. To enrich the data, each nominal group 
was formed heterogeneously to represent experts with different professional and organizational backgrounds.65

Study Preparation and Data Collection
After a thorough preparation for conducting the study, the research group formulated a nominal group question 
(Figure 2). Also, the necessary materials for participation invitations, the introduction of the study and the silent 
generation were prepared. The data collection stage was piloted among a pilot group consisting of seven experts. The 
pilot ensured the functionality of the modified NGT process before actual data collection.

The data collection occurred between February and April 2022 (Figure 2). The first step was the introduction of the study, 
aiming to ensure that every participant had similar basic information about the study’s context, structure, and aim. The study 
introduction meeting was carried out as a facilitated, structured, online meeting (EM, AKT) at a total of three different points 
in time (30 minutes per meeting); participants could select the most appropriate one for their personal schedules. The 
introduction meeting was recorded and provided to those who could not participate and to members of the pilot group.

In the second step, a silent generation of research needs was carried out using an electronic survey (E-form tool from 
the University of Helsinki) (Figure 2 and Supplementary Material 2). A link to the survey form was provided to the 
participants immediately after the introductory meetings with 1–2 weeks to respond. The survey comprised two open- 
ended questions asking the participants 1) to innovate research needs that would promote outpatient medication safety 
through the use of community pharmacies in medication risk management and through the collaboration between 
community pharmacies and the health- and social care system (the nominal group question), and 2) to indicate five of 
the most important before-innovated research needs.

The third and fourth steps of the data collection, round robin and clarification, were carried out in a two-hour, online, group 
meeting for each nominal group following a predetermined structured outline (Figure 2). The researchers (EM, AKT, ARH) 
acted as facilitators while not participating directly in the round robin and clarification.55,61 Each meeting started with the 
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introduction of the participants and the provision of the instructions. After this, the participants wrote their before-innovated 
research needs on an online collaborative whiteboard (Flinga), followed by the round robin, where the participants took turns to 
present one research need at a time, beginning with the one they perceived most important. The rounds were carried on until all 
innovated research needs were presented.

The clarification step started with the possibility for the group to clarify or elaborate on the presented research needs 
(Figure 2). Also, the nominal group members could collaboratively classify, arrange, and combine the presented research 
needs using Flinga. Generating new research needs was allowed, whereas deleting any needs was forbidden. The 
clarification step aimed to ensure that participants understand the meaning of each individual research need, thus 
enabling them to make an informed decision when ranking their priorities.61 The meetings were recorded with the 
consent of all participants to support the preparation of the last data collection step.

For the last data collection step, ranking, the researchers (EM, AKT) prepared an electronic survey (eDelphi tool) 
(Figure 2 and Supplementary Material 3). The survey was prepared for each nominal group individually based on the 
outputs of their online group meeting. A link to the electronic survey was sent to participants within four weeks after the 
meeting. The participants prioritized the 10 most important research needs generated in their nominal group by rating 
individual research needs on a scale of 1–10 (10 points to the most important one, 9 points to the second one, etc); in the 
existing literature, the ranked items have varied from five to ten or even more.61

Figure 2 Outline of the modified nominal group technique (NGT) study.
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Data Analysis
In the present study, the data corpus included both qualitative data (research needs generated by participants) and 
quantitative data (ranking scores and voting frequencies for each individual research need) obtained from the data 
collection phase using the modified NGT. Descriptions of key concepts related to the qualitative analysis are presented in 
Table 1, and key concepts related to the quantitative analysis in Table 2. The pilot data were included in the analysis 
because no alterations were required to the study steps based on the pilot.

Table 1 Key Concepts and Their Applications Related to the Thematic Analysis

Concept Definition Application

Thematic analysis Thematic analysis is a qualitative descriptive analytic method for identifying, analyzing, and reporting patterns (themes) within 
data.66,67

Data corpus All data collected for a particular research project.67 Qualitative and quantitative data that were collected using 
nominal group technique.

Data set All the data from the data corpus used for a particular 

analysis.67

Qualitative data that were generated by study participants in 

all four nominal groups.
Data item Each individual piece of data collected and which together 

comprise the data set or data corpus.67

Qualitative data that were generated by study participants in 

one of four nominal groups.
Data extract An individual coded chunk of data, which has been identified 

within and extracted from a data item.67

Individual research need that was generated by study 

participants.

Thematic map A visual representation of the hierarchical relationship 
between data patterns, including their descriptions. It can be 

presented in various forms, such as a mind map or a table.67

A thematic map of research needs, subthemes, and main 
themes is presented in table form with ranking scores, 

average ranking scores, voting frequencies, and final ranks in 

Supplementary Material 4. Descriptions for the main themes 
are presented in Table 4.

Table 2 Key Concepts and Their Applications Related to the Quantitative Analysis Conducted by the van Breda technique68

Concept Description Application

Ranking score The total number of ranking points assigned by participants 

to a particular research need. A total of 1540 ranking points 

were assigned (28 participants x (10+9+8+7+6+5+4+3+2 
+1)a =1540 ranking points).

Obtained from the data collection phase for each 

research need. Used for calculating average ranking 

scores for individual research needs.

Average ranking score 
(for each research need)

The ranking score of a research need divided by the total 

number of people in a nominal group. If the same research 
need arose in different nominal groups, these were 

combined as one research need and average ranking scores 

were added up.

Calculated for each research need to identify the priority 

of research needs.

Final rank A detailed description of calculating the final rank is 

provided in van Breda (2005).68

Calculated for each individual sub- and main themes to 

identify the priority of themes.

Final rank proportion The final rank of an individual main theme divided by the 
sum of all main theme final ranks.

Calculated for each main theme to describe the final rank 
proportion of the main theme over other main themes.

Voting frequency The number of times an individual research need was voted. Used if two research needs had an equal average ranking 

score.
Sum of voting 
frequencies 
(for each sub- and main 
themes)

The sum of the voting frequencies of research needs under 

the individual theme.

Calculated and used if two subthemes or two main 

themes had an equal final rank; the one with the highest 

sum of voting frequencies was prioritized first.

Notes: aThe participants scored the 10 most important research needs generated in their nominal group by providing rates to individual research needs on a scale of 1–10 
(10 points to the most important one, 9 points to the second one, etc).
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The data items (ie, qualitative data from four nominal groups) were combined to create a data set for inductive 
thematic analysis, which was conducted using ATLAS.ti software (Table 1 and Figure 2).66,67,69,70 The analysis followed 
the six-step thematic analysis process described by Braun and Clarke (2006).67 The researchers began by familiarizing 
themselves with the data set. The data, comprising the research needs, were open coded with a semantic approach by one 
researcher (EM). An individual research need was used as a data extract. During the coding, some research needs were 
found to arise in different nominal groups and were consequently combined. The coded research needs were further 
organized into sub- and main themes, followed by defining and naming the themes. To ensure the validity of the analysis, 
two researchers (AKT, ARH) reviewed the thematization, followed by a consensus discussion of the entire research 
group (EM, AKT, ARH, CS, AS) to approve the final thematization. Finally, a thematic map was developed to describe 
the hierarchy of the data.

To determine research priorities, a quantitative descriptive analysis was conducted utilizing the technique by van 
Breda, enabling data prioritization at the research need, sub-, and main theme levels (Table 2 and Figure 2).68 The 
priority order was determined for individual research needs by their average ranking score, and for the main and 
subthemes by their final rank. If the same research need arose from more than one nominal group, also their average 
ranking scores were combined by summing up. Data management in the quantitative data analysis was conducted using 
Microsoft Excel.

Results
Of the Finnish patient and medication safety experts invited to the study (n=44), altogether 28 participated (participation 
rate 64%). Four nominal groups with 5–8 participants were conducted (incl. the pilot group); all participants remained 
included for the whole study. Participants represented various health- and social care professions and organizational 
backgrounds from different geographical locations of Finland (Table 3). Most of the experts were pharmacists (83%; 
n=25), and the majority represented an academic organization (28%; n=9).

The experts generated 111 research needs altogether, with a range of 24 to 30 research needs per nominal group. After 
combining identical research needs, the final data comprised 83 research needs. As a result of the thematic analysis, the 
research needs were organized under 22 sub- and five main themes (Table 4). The quantitative analysis determined their 
hierarchical relationships, which are presented in Supplementary Material 4.

Table 3 Background Information About Participants (n=28)

Characteristic n %

Profession
Pharmacist 25 83.3

Nurse 3 10.0
Physician 2 6.7

Totala 30 100.0
Organization typeb

Academic organization 9 28.1

Governmental institution or medicines authority 5 15.6
Professional organization 5 15.6

Community pharmacy 4 12.5

Health- and social care organization 4 12.5
Hospital pharmacy 4 12.5

Industry 1 3.1

Totalc 32 100.0

Notes: aTwo participants represented two different health- and social care professions. 
bAt the time of the study. cThree participants represented two or more different 
organizations.
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Table 4 Descriptions of Main Themes for Outpatient Medication Safety Researcha

Main Theme Description Subthemesb

Medication safety 
collaboration

Collaboration between community pharmacies and other health- and social care providers, as 

well as the information and electronic health record system providers to promote outpatient 

medication safety at different operating levels; organization, coordination, implementation, 
development, and effectiveness of the collaboration.

Regional collaboration in wellbeing services counties 

Local collaboration 

National coordination of collaboration 
Collaboration with other stakeholders

Medication care pathways Safe and seamless patient-centered medication care pathways in outpatient care that are 

regionally identified, defined, described, and customized, and are consistently and effectively 
implemented. Up-to-date medication information is transmitted with engaged patients through 

the medication care pathway.

Describing medication care pathways 

Up-to-date medication information 
Medication safety at home 

Medication adherence 

Prescription prescribing and renewing 
Risk patients

Operating processes of 
community pharmacies

Promoting medication safety in different operating processes of community pharmacies. 

Operating processes encompass community pharmacy operations, procedures and workflows, 
and structured methods to ensure the community pharmacy operates effectively and complies 

with legal and regulatory requirements.

Implementation and impacts of safe operations 

Medication safety competence 
Medication success monitoring 

Medication safety culture and management 
Over-The-counter medicine dispensing 

Remote medicine dispensing

Medication safety incident 
reporting

Reporting of, and learning from, medication safety incidents in outpatient care as a tool for risk 
management. Identifying the most common medication safety incidents and risks, learning from 

incidents, and promoting medication safety by utilizing a patient safety incident reporting and 

learning system with best reporting practices and strong competence of community pharmacy 
professionals.

Identifying central medication safety incidents and risks 
Learning from medication safety incidents 

Reporting practices and competences in community pharmacies

Community pharmacy-based 
services improving medication 
safety

Medication counseling and other community pharmacy services that improve medication safety; 

special properties and needs for services in different patient and medication groups, and 
definition, implementation, and development of services, and service-related competencies of 

health- and social care professionals.

Particular needs for services 

Definition, implementation, and development of services 
Service-related competencies of health- and social care professionals

Notes: aGenerated by thematic analysis of research needs identified by nominal group technique. bSubthemes under the main themes are presented in decreasing prioritization order.
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Table 5 Top Prioritized Research Needs Among the Data. The Table Includes Research Needs from All Main Themes

Prioritization 
Order

Research Need Main and Subtheme of a Research Need Average Ranking 
Scorea

Voting 
Frequencyb

#1 Effectiveness and cost-effectiveness of medication safety work conducted in 
community pharmacy operations, especially in over-The-counter medicine 

counseling and managing patients’ medication safety risks during prescription 

medicine dispensing

Operating processes of community pharmacies; 
Implementation and impacts of safe operations

8.4 11

#2 The prerequisites for organizing and carrying out medication safety collaboration 

in wellbeing services counties

Medication safety collaboration; Regional 

collaboration in wellbeing services counties

7.4 4

#3 Root cause analysis for community pharmacy-reported medication safety 

incidents, especially dispensing errors, and identification of the best practices to 
prevent incidents

Medication safety incident reporting; Learning 

from medication safety incidents

7.0 7

#4 Collaborative local operating models and communication channels for preventing 
and solving patient-specific medication-related problems and the cost- 

effectiveness of this preventable work conducted in community pharmacies

Medication safety collaboration; Local 
collaboration

6.3 9

#5 The most central safety risks in outpatient care medication safety incidents on 

the most common prescription and over-The-counter medicines and various 

patient groups; contributing factors for these incidents

Medication safety incident reporting; Identifying 

central medication safety incidents and risks

6.3 7

#6 The role of the community pharmacies in monitoring medication success; 

developing an operating model (incl. communication channels), and defining 
patient information required in monitoring

Operating processes of community pharmacies; 

Medication success monitoring

6.2 4

#7 Roles and tasks of health- and social care providers (incl. community pharmacies) 
and professionals in medication care pathways, as well as risk settings

Medication care pathways; Describing medication 
care pathways

6.1 9

#8 Definition of contents, organizing, operating models, and quality criteria of 
community pharmacy services (especially different levels of reviews of 

medications, automated dose dispensing, and medication safety assessment), and 

their challenges, effectiveness, and cost-effectiveness

Community pharmacy-based services improving 
medication safety; Definition, implementation, 

and development of services

5.9 8

#9 Challenges in investigating a patient’s up-to-date medication information 

(medication information at the electronic Prescription Centre and medications 
the patient is actually taking do not match), especially at the community pharmacy 

and when a patient requiring dependent care comes under crisis services; risks 

when available medication information is not up-to-date

Medication care pathways; Up-to-date medication 

information

5.9 7

#10 Medication safety incidents occurring in different patient groups (especially 

children), medicine substance groups (especially low-dose acetylsalicylic acid and 
potassium) and community pharmacy settings (especially in the over-The-counter 

service section)

Medication safety incident reporting; Identifying 

central medication safety incidents and risks

5.6 6

(Continued)
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Table 5 (Continued). 

Prioritization 
Order

Research Need Main and Subtheme of a Research Need Average Ranking 
Scorea

Voting 
Frequencyb

#11 The role of community pharmacies in ensuring medication safety in processes 

that require collaboration between local care providers, eg, an automated dose 

dispensing process involving community pharmacies as the service providers and 
home care settings as service requesters

Medication safety collaboration; Local 

collaboration

5.5 6

#12 The current status of community pharmacy professionals’ medication safety 
competence and related education needs in various operations of community 

pharmacies

Operating processes of community pharmacies; 
Medication safety competence

5.4 5

#13 The most cost-effective ways, and policymakers’ and practitioners’ views of 

utilizing the expertise of community pharmacy professionals in promoting 

medication safety of outpatients in wellbeing services counties

Medication safety collaboration; Regional 

collaboration in wellbeing services counties

5.2 7

#14 Structures, operating models, and barriers to promote medication safety with 

collaboration between community pharmacies and other health- and social care 
providers in wellbeing services counties

Medication safety collaboration; Regional 

collaboration in wellbeing services counties

5.0 5

#15 The current status and development of safety culture in community pharmacies; 
the effects of safety culture on the operation of community pharmacies, 

development of the operation, medication risk management and collaboration 

with health- and social care

Operating processes of community pharmacies; 
Medication safety culture and management

4.8 7

#16 The current status of implementation of medication safety collaboration at the 

national level and its recent development

Medication safety collaboration; National 

coordination of collaboration

4.8 6

#17 The content, quality, and effects of patient-needs-based medication and non- 

medication treatments related counseling in community pharmacies

Community pharmacy-based services improving 

medication safety; Definition, implementation, 
and development of services

4.8 4

#18 Means to maintain patient’s up-to-date medication information and to ensure 
information transmission between the health- and social care providers involved 

in the patient’s care pathway

Medication care pathways; Up-to-date medication 
information

4.4 3

#19 Particular properties, challenges, and development areas related to medication 

counseling in different patient groups, especially children, and in different 

medicine substance groups

Community pharmacy-based services improving 

medication safety; Particular needs for services

4.3 4

#20 Identification of patients who most benefit from medication counseling and other 

community pharmacy services

Community pharmacy-based services improving 

medication safety; Particular needs for services

4.0 6

Notes: aThe ranking score of a research need divided by the total number of people in a nominal group. If the same research need arose in different nominal groups, these were combined as one research need and average ranking scores 
were added up. bThe number of times an individual research need was voted. If two research needs had an equal average ranking score, the one with the highest frequency of votes was prioritized first.
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The average ranking scores ranged between 0.0 and 8.4 per research need (mean 2.7). The most prioritized individual 
research needs with respective average ranking scores are presented in Table 5; the most prioritized comprised the 
studying of “Effectiveness and cost-effectiveness of medication safety work conducted in community pharmacy opera-
tions, especially in over-The-counter medicine counseling and managing patients’ medication safety risks during 
prescription medicine dispensing”. The most prioritized research needs covered all five main themes, which were: 
medication safety collaboration (final rank 13.5; final rank proportion 30.0%); medication care pathways (12.0; 26.7%); 
operating processes of community pharmacies (7.5; 16.7%); medication safety incident reporting (7.0; 15.6%); and 
community pharmacy-based services improving medication safety (5.0; 11.1%) (final rank mean 9.0).

Discussion
This study presents an outline for future research, which would promote outpatient medication safety through a more 
optimized use of community pharmacies and collaboration between community pharmacies and other health- and social 
care providers. While the gaps in outpatient medication safety research and development actions tend to be similar 
worldwide, the present results have a high potential for international transferability.3,5,7 Thus, the results can be applied 
by other countries to reflect their own medication safety research needs in outpatient care. However, variations in health- 
and social care systems, information and incident reporting systems, and policies should be considered before the 
research needs are applied.

In the present study, all the research needs suggested by the experts represent practice-based implementation research 
requiring the application of both observational and experimental designs, as well as various quantitative and qualitative 
research methodologies. The suggested research would strongly benefit from employing systems-based risk management 
theories, which have been widely used in patient and medication safety research.71–73 Such systems-based research on the 
contribution and services of community pharmacies in medication safety have been conducted to some extent in Finland 
and internationally, serving as a foundation for the present research outline.14,21,23,45,54,74–76

The need for effectiveness and cost-effectiveness research emerged in almost all themes covering many of the most 
prioritized individual research needs; indeed, to support practice development and evidence-based policymaking, out-
patient medication risk management research should be moving from sole service development to measuring outcomes of 
the established services. Although outcomes research of community pharmacy services has increased globally from the 
2010s onwards, there is still limited and inconsistent evidence to conclude their effectiveness.32,33,77 However, this type 
of evidence would be critically needed to inform health- and social care systems on which medication safety interven-
tions produce the desired safety outcomes for patients and, hence, are worth the financial investments.

The priorities set by experts reflect results from other international studies in which more coordinated collaboration 
between outpatient care providers has been raised as an important area of development.26,29 Although global medication 
safety research and consequent practical development have primarily focused on the hospital environment and collabora-
tion between physicians and nurses, there is some encouraging evidence of emerging collaboration models between 
community pharmacists and other health- and social care professionals in outpatient care settings.3,5,7,20,25,26,29,30,78,79 

However, several identified barriers to such activities exist, including physical separation between community pharma-
cies and other health- and social care units, traditional hierarchical thinking and power relations between professional 
groups, the perception of community pharmacies as logistical medicine distribution points rather than healthcare 
providers, lack of legislation describing the responsibilities and communication standards for health- and social care 
professionals, and inadequate access to patient information by community pharmacists.12,29–31,78 In the future, it would 
be essential to focus on tackling the presented challenges and finding robust solutions for the practical implementation of 
the collaboration. In this task, local or national reforms subjected to health- and social care systems can provide 
opportunities; in Finland, the major health- and social care system reform at the beginning of 2023 has provided 
momentum for the systematic integration of community pharmacies in outpatient medication safety collaboration 
while organizational structures are organizing within wellbeing services counties.36–40 This development direction has 
been facilitated nationally by the Valo program and the Client and Patient Safety Strategy (2022–2026) by the Ministry of 
Social Affairs and Health.52,80
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The experts gave a high priority to research facilitating safe and seamless medication care pathways in which up-to- 
date medication information is transmitted between health- and social care providers, eg, in hospital discharge. The 
World Health Organization (WHO) has defined transitions of care as critical risk points because they increase the 
possibility of communication errors, which in turn, can lead to serious medication errors.2,81 Indeed, studies have shown 
that almost 60% of patients in transitions of care are at risk for one or more medication errors.5,82 Community pharmacies 
have a core position in care transitions to outpatient care because they distribute medications for outpatients; however, 
they are often not recognized as an integral part of the care pathways.83 As the experts outlined in this study, research and 
consequent agreement on the roles of different care providers in medication care pathways are critically needed to 
support safe care transitions to outpatient care.

The experts also proposed research on systems-based development of community pharmacies’ internal processes, 
such as risk management in medication dispensing, and provision of services improving medication safety. A wide range 
of such services exist, but their implementation level varies significantly between countries.28 Although these services are 
also provided in Finnish outpatient care to some extent, only medication dispensing, related counseling, and automated 
dose dispensing are well integrated into daily practice.51 The mentioned services are partly reimbursed from public 
funds.10,51,74,84 In Finland, large-scale implementation of community pharmacy-provided medication safety services has 
been hindered by regulative barriers because community pharmacies’ income consists primarily of prescription and over- 
The-counter medicine sales.10 The experts suggested research to define the services’ contents and to design their 
operating models within the health- and social care system to enable larger-scale implementation of the services in the 
future. Indeed, this type of service research and development would also have international relevancy; it would provide 
homogeneity, equalize patient access to community pharmacy services, and facilitate high-quality effectiveness research 
when the content and operational outlines of the services are nationally standardized. Also, ensuring the supporting 
legislation and incentives, eg, service-based medicine tariff and remuneration of services, should be considered for their 
profitable provision.10,12,51,85–87

Based on this study, the comprehensive utilization of medication safety incident information in outpatient medication 
safety research and development is recommended. Indeed, the implementation of incident reporting and learning systems 
and the utilization of their data is one of the key strategies for reducing patient harm.88,89 The present study raised several 
research opportunities created by the patient safety incident reporting and learning system, HaiPro, newly adopted in the 
Finnish community pharmacies.52,53 While the existing literature on incident reporting systems mainly concentrates on 
quantitative description of the incidents, the present research needs covered the use of medication safety incident data for 
developing systems-based defenses, as well as optimizing the reporting process and competencies of the personnel.5,54,90 

The suggested research needs also employed an internationally unique feature of the HaiPro system; it shares medication 
safety incident information between organizations involved in the reported incident and simultaneously accumulates 
incident data at the wellbeing services county and national levels. This enables data utilization for medication risk 
management at multiple levels of the system. As well, involving community pharmacy professionals in inter-unit 
medication safety incident reporting concretizes the safeguarding role of community pharmacies when they detect, 
solve, and report medication incidents that have occurred in other health- and social care units. Through local incident 
information sharing, the system provides opportunities for developing local medication risk management models 
involving community pharmacies as partners. However, this kind of practice should be supported by national policies; 
eg, in Finland, community pharmacies are not legally defined as healthcare providers. Consequently, any legislative 
prerequisites to involve community pharmacy professionals in the patient safety incident documentation do not apply 
either. Nevertheless, national authorities and research literature have recommended introducing a shared patient safety 
incident reporting and learning system, involving community pharmacies in all regions, and establishing explicit 
operating models for sharing incident information.91 These experiences underscore the practical importance of national 
health policy measures and evidence-based policymaking to improve community pharmacy involvement in medication 
risk monitoring.
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Study Strengths and Limitations
The NGT is a flexible method often subjected to modifications, which were necessary in this research as well.61,92,93 The 
study comprised all the traditional steps of the NGT, even though they were separated (Figure 1). In the present study, the 
modified NGT with separated steps made it possible for the participants to longer reflect on the proposed research needs 
and their prioritization, potentially increasing the study’s validity.94 The study was conducted entirely online and did not 
involve face-to-face interaction between the participants due to the COVID-19 pandemic.93,95,96 A similar modernizing 
approach has also been adopted by other studies with an increased methodological feasibility.59,93,95–99 The strengths of 
an online implementation were considered to outweigh its potential limitations and the benefits of a face-to-face meeting 
(eg, the possibility to better influence group interaction dynamics); the online implementation has enabled participation 
across larger geographical regions, accommodated time constraints, and reduced the costs associated with traditional 
face-to-face meetings.93,95,100 The number and size of the nominal groups and the number of ranked research needs were 
based on existing literature; they and the overall functionality of the modified NGT process were ensured with the pilot 
study, and yielded no changes to the process.61

The study participants were selected based on a purposive expert sampling using precise selection criteria, which also 
could involve potential limitations.101 Although individuals with varying professional backgrounds and a wide range of 
expertise in medication risk management were recruited to participate, some experts may have been left unidentified and, 
hence, could not provide their perspectives.94 Pharmacists were the most represented profession (83% of all experts 
participated), which could have influenced the prioritization. However, the pharmacists had varying organizational 
backgrounds (not only community pharmacies), and the resulting prioritization widely reflected outpatient care and the 
health- and social care system. Consequently, the experts were able to produce a topical framework for outpatient 
medication safety research, which was also manifested through the large extent of the innovated research needs.

Study Implication
The present study has resulted in a national research strategy for the Valo program, which was developed to support 
systematic research into, the development of, and policymaking of medication safety in Finnish outpatient care.52 The 
strategy reinforces other research strategies for rational pharmacotherapy and pharmaceutical services established by the 
Ministry of Social Affairs and Health (2018–2022) and the Finnish Medicines Agency Fimea (2025–2029).102,103 Such 
strategies are needed as evidence-based policymaking and development will become even more pronounced in many 
countries; eg, in Finland a growing societal and political pressure exists to reform the community pharmacy system with 
expanding medication sale channels, while simultaneously the health- and social care system is under pressure to 
introduce cost savings. Consequently, the effective utilization of all available resources for ensuring medication risk 
management of outpatients is urgently needed.

To implement research in the outlined areas into practice, countries should identify their local and national health- and 
social care structures and ensure that the community pharmacies are involved as part of those structures. From the 
regulatory perspective, this would require defining community pharmacies as health- and social care providers. Policies 
should facilitate collaboration and information sharing between community pharmacies and other health- and social care 
organizations. Conversely, excluding community pharmacies from policies can hinder building collaboration and their 
active role in outpatient medication risk management.

Conclusions
The modified NGT proved an efficient data collection method for producing an outline for current research priorities in 
outpatient medication safety. The research needs cover a wide range of areas on strengthening the collaboration between 
community pharmacies and other health- and social care providers, developing regional medication care pathways, 
optimizing medication safety incident reporting and learning, and promoting medication safety processes and services of 
community pharmacies. Producing evidence about the effectiveness and cost-effectiveness of activities in the before- 
mentioned areas is particularly important for practice development and policymaking. While the identified research needs 
have the potential to be applied across countries, variations in the operational environments of health- and social care 
systems should be considered before their application. The implementation of the outlined research should be supported 
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by updated regulations on community pharmacies’ role in outpatient medication risk management and respective 
collaboration models in health- and social care systems.
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NGT, nominal group technique; COREQ, consolidated criteria for reporting qualitative research.
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