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SUMMARY 

Introduction 

To fulfill the newly defined role of a primary care provider, pharmacists must define and implement 

professional pharmacy services that are aimed at improving patients' health outcomes. One area in which 

the whole pharmacy team can provide valuable support to the patient is medication adherence. 

Depending on the source consulted, 25-50% of patients do not take their medication as agreed upon. 

Despite some promising medication adherence services that have already been implemented, few are 

sustained. The final step of scaling up an intervention from a few motivated patients in a controlled trial 

setting to a routinely provided service often fails. In general, implementation success is defined by three 

determinants: the service, the setting, and the process. However, in recent years, most research in 

pharmacy practice has been consistently focused on developing and evaluating new services rather than  

on the mechanism for successful implementation of existing services.  Successful implementation and 

delivery of services for pharmacy teams depend on changing multiple behaviors and working processes. 

In addition, the pharmacy teams’ experience in implementing new services is limited. Therefore, a focus 

should be on the successful implementation and delivery of professional pharmacy services. We hypothesize 

that the pharmacy team should be provided with a toolkit of practical strategies for each step during these 

processes that is, when taking medication adherence as an illustrative example, from screening for 

nonadherent patients to follow-up after the intervention. This thesis focuses on developing and testing 

practicable strategies for screening nonadherent patients, and implementing professional pharmacy 

services. 
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Goal 

The goal of this thesis was the development and testing of practicable strategies for professional pharmacy 

services, with medication adherence as an illustrative example.  

- Project A was developed to refine the groundwork for medication adherence screening in 

community pharmacies.  

- Project B was developed to use implementation concepts in order to establish professional 

pharmacy services in community pharmacies.  

Project A 

Project A focused on collecting and assessing patient data on medication adherence.  

Project A1 aimed at deriving a new adherence estimate from dispensing data of patients of direct oral 

anticoagulants (DOAC). The new estimate ΔT represents the difference between the calculated and effective 

refill day. With ΔT we characterized 2204 refill events from 116 DOAC patients with 19 refills. The 

medication possession ratio was high (0.975 ± 0.129) and showed a positive correlation with mean ΔT. 

Refills occurred on average 17.8 ± 27.9 days “too early”, with a mean of 75.8 ± 20.2% refills being “on 

time”. Four refill behavior patterns were identified, including constant gaps within or at the end of the 

observation period, which were critical. 

Project A2 aimed at investigating medication adherence thresholds in relation to clinical outcomes. We 

conducted a systematic literature search. Six articles were included that assessed clinical outcomes linked to 

adherence rates in 7 chronic disease states. Five studies defined adherence thresholds between 46 and 92%. 

One study confirmed the 80% threshold as valid to distinguish adherent from nonadherent patients.  

Project A3 aimed at translating the Medication-Related Burden Quality of Life tool (MRB-QoL) into 

German and assessing its practicality in primary health care. The MRB-QoL allows for measuring the burden 

of medication on patients' psychological, social, physical, and financial well-being. The translation and 

adaptation for primary health care resulted in a final 17-item German tool. For stakeholders, its practicality 

is in primary patient care as a screening tool for the general practitioner who initiate targeted interventions 

in collaboration with nurses and pharmacists. 
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The aim of Project A4 was to develop and test a framework that allows pharmacy teams to define and apply 

a strategy to address medication adherence in community pharmacies. A framework based on the principles 

of social marketing was developed. It consisted of 3 items: the target patient (“Who”), the target plan 

(“How”), and the target goal (“How many”). Pharmacy teams tested the framework by developing strategies 

based on the three items and applying them during one pilot day. The pharmacy teams generated strategies 

that consisted of 18 different target patients and 20 different target plans. A total of 325 encounters were 

observed, of which 208 patients (64%) corresponded to the predefined target patients. Medication adherence 

was addressed with 73 patients (22.5%), and adherence counseling was performed with 50 patients (15%). 

The framework was accepted by the pharmacy teams who judged it feasible and adaptable to their needs.  

Project A5 was a subanalysis of Project A4. Patients who were counseled about adherence (n = 50) were 

compared with patients who were not counseled about adherence (n = 275). The encounters with adherence 

counseling were on average 1.6 minutes longer (7.5 ± 5.2 min vs. 5.9 ± 4.8, p = 0.002). The number of 

counseling topics (excluding medication adherence counseling) was on average two per encounter and did 

not differ between both groups (2.04 ± 2.04 vs. 1.93 ± 1.93, p = 0.762). On average, 1.4 ± 0.6 topics of 

medication adherence were thematized during adherence counseling, mainly addressing patient-related 

issues (e.g., positive reinforcement, therapy/disease understanding, and motivation) 

Findings of Project A 

- A new absolute adherence estimate ΔT was developed that characterizes every refill event and 

highlights the dynamic of the refill behavior of DOAC patients. 

- The 80% threshold in adherence calculation was questioned as a general standard for 

determining patients' medication adherence.  

- The MRB-QoL tool was translated in German and adapted to a short version so that in the future, 

the patient's medication-related burden can be measured in the primary care setting. 

- The proposed 3-item framework represents a simple tool that enables pharmacy teams to 

develop a strategy for addressing medication adherence in community pharmacies.  

- Community pharmacy teams are able to counsel on a broad spectrum of patient-related issues 

when addressing medication adherence. Addressing medication adherence during patient 

counseling is not time-consuming and does not affect other counseling activities. 
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Project B 

In Project B, implementation concepts were used to establish a new professional pharmacy service in 

community pharmacies with a focus on implementation strategies and outcomes. 

Project B1 aimed at developing an implementation strategy for professional pharmacy services in 

community pharmacies that is based on the PDCA cycle. The developed implementation strategy named 

fokus°PDCA was designed to be used repetitively throughout the implementation process. First evaluations 

of the strategy resulted in good scores for usability, comprehensibility, acceptability, feasibility, and 

appropriateness.  

The aim of Project B2 was to evaluate the implementation of a new professional pharmacy service named 

TopCompliance with the use of the implementation outcomes defined by Proctor et al. During the 6-month 

pilot study, the five included pharmacies had on average 3.3 ± 2 active users of the service. At the 

implementation start, the agreement between pharmacy team members (n = 28) was high for appropriateness 

(75%) and adoption (92.3%), and discordand for acceptability (50%). After one month (n = 25), the 

agreement dropped remarkably (appropriateness: 36.5%, adoption: 53.8%, and acceptability: 3.8%). 

Feasibility was evaluated with 2.8±0.2 on a 4 point Likert scale. After the observation period of 6 months, 

4 out of 5 pharmacies were still using the service (penetration: 80%), and two pharmacies planned to 

continue working with TopCompliance (sustainability: 40%).  

Findings of Project B 

- An implementation strategy for professional pharmacy services was successfully developed, 

piloted, and evaluated. 

- Proctor et al.'s implementation outcomes were successfully adapted and tested for professional 

pharmacy services. They are practicable to evaluate the implementation process of professional 

pharmacy services repeatedly.  
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Conclusion 

In the past, pharmaceutical care research has focused mainly on developing and evaluating professional 

services. The implementation gap (i.e., the poor implementation of these services) has only been 

acknowledged in the last decade by adapting implementation concepts in the pharmacy setting. To our 

knowledge, this thesis is one of the first that places a particular focus on the process and the deliverers of 

professional pharmacy services, i.e., the pharmacy teams: 

- by providing the pharmacy team with screening tools for nonadherent patients, 

- by applying implementation science concepts with a focus on strategies and outcomes to the 

pharmacy setting, 

- by applying new methods and theories such as social marketing theory or process models to 

increase the participation of stakeholders in pharmaceutical care research. 

Outlook 

In the future, the pharmacy teams should have a toolbox of viable methods and strategies to identify 

nonadherent patients and provide professional pharmacy services to the patient. To realize the full potential 

of this work, the individual findings and strategies should be linked to the improvement of the process of 

pharmaceutical care in the area of medication adherence, and the provision of professional pharmacy 

services to the patient. The findings from Project A should be used to identify potential patients in need of 

medication adherence intervention. The findings from Project B should be used to implement professional 

pharmacy services. To link Project A and B and close the process loop of pharmaceutical care, the next step 

should be to develop tools that allow the pharmacy teams to tailor interventions to the patient. In addition, 

future projects should pursue the vision of providing pharmacy teams with a toolbox of strategies for 

screening nonadherent patients and implementing services by developing new strategies and evaluating the 

existing strategies.  
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GENERAL INTRODUCTION 

The shifting role of the community pharmacist in health care 

Since the separation between pharmacy and medicine by the Medical Order of Salerno in 1232, the 

pharmacist has been a researcher, innovator of new medicines/formulations, and trader rolled into one for 

almost 600 years.[1] The establishment of the study of pharmacy at universities in the 19th century marked 

a first remarkable shift in the role definition of the pharmacist. Most scientific activities were increasingly 

carried out in universities, whereas the pharmacist focused on the production and distribution of medicines. 

The rapid development of the pharmaceutical industry at the beginning of the 20th century redefined the role 

for a second time. The daily tasks shifted from mainly producing medication to increasingly medication-

centered services, including testing the quality and identity of medication and providing advice around 

medication.[2] Fast forward to the 21 century, and the third shift seems to have happened, from a provider 

of medication-centered services to patient-centered services. In 2011, the declaration of "Good Pharmacy 

Practice”—published by the International Pharmaceutical Federation (FIP) in collaboration with the World 

Health Organization (WHO) defined four main roles in which society expects the pharmacist to be 

involved:[3] 

1. Prepare, obtain, store, secure, distribute, administer, dispense and dispose of medical products. 

2. Provide effective medication therapy management. 

3. Maintain and improve professional performance. 

4. Contribute to improve effectiveness of the healthcare system and public health. 
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After nearly 800 years of separation between the pharmacist and the general practitioner (GP), the two 

professions' defined roles and tasks seem to be converging once again in primary health care. The pharmacist 

should contribute to the care of patients, which was first envisioned by Helper and Strand in 1990, 

introducing the concept of pharmaceutical care.[4]  

“Pharmaceutical Care is the pharmacist’s contribution to the care of individuals in 

order to optimize medicines use and improve health outcomes.”[5] 

 

Pharmaceutical care should be seen as an addition to the existing roles of pharmacists by addressing the 

medication needs of patients. The key features of this patient-centered care approach are [6]:  

1. Collaboration with other healthcare professionals. 

2. Prevention, identification and solution of drug-related problems.  

3. Optimization of medicine use to improve patient outcomes and quality of life.  

The pharmaceutical care process can be divided into five recurring steps (see Figure 1).[7, 8]  

 

Figure 1 Pharmaceutical care process with five steps adapted from [7, 8] 
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From a medicines’ specialist to a future primary care provider? 

Despite the newly created environment with the expanded competencies of pharmacists in patient care and 

increased patient-based education of pharmacy students[9], the proportion of pharmacists' provision of 

primary care is still low.[10] Community pharmacists spent nearly half of their time on semiprofessional 

activities (i.e., activities that can be delegated to pharmacy technicians) and nonprofessional activities.[11] 

The next 10-15 years should mark the change of the community pharmacist to the role of a primary care 

provider, measuring outcomes, and managing populations’ health.[6] To fulfill the newly defined role, the 

pharmacist has to introduce and implement changes with new patient-related processes that require the 

delivery of health interventions in the form of patient-centered services. 

Health intervention “is an act performed for, with or on behalf of a person or population 

whose purpose is to assess, improve, maintain, promote or modify health, functioning or 

health conditions.”[12] 

 

Defining pharmacists’ services 

There are multiple definitions of patient-centered services and ongoing discussions about how to characterize 

and classify them. The commonly used terms for patient-centered services delivered in pharmacies to 

improve patient outcomes are: “professional pharmacy services”[13], “cognitive pharmacy service”[14], or 

“pharmacist-led cognitive service”[15]. Since there is currently no official majority-supported definition and 

nomenclature, this work uses the following definition for convenience: 

Professional pharmacy service is defined as “an action or set of actions undertaken in 

or organised by a pharmacy, delivered by a pharmacist or other health practitioner, who 

applies their specialised health knowledge personally or via an intermediary, with a 

patient/client, population or other health professional, to optimize the process of care, 

with the aim to improve health outcomes and the value of healthcare.”[13] 

 

Professional pharmacy services should optimize the care process by implementing changes that benefit the 

patient and can be part of the solution against underprovision in primary healthcare due to the shortage of 

GPs and the aging of the population.[16] Effective chronic disease management (CDM) services are 

promising, especially in long-term care. The goals of CDM are to increase functional status, minimize 

distressing symptoms, prolong life through secondary prevention, and improve quality of life.[17] As a 
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medication expert, the community pharmacist could be part of an effective CDM by reducing drug-related 

adverse events and promoting better patient intake behavior.[18] This thesis has a particular interest in 

developing framework conditions for pharmacists to implement professional pharmacy services with an 

emphasis on improving patients’ intake behavior i.e., medication adherence.  

Medication Adherence  

Defining medication adherence 

In recent decades, an increased focus on improving medication therapy effectiveness and patient outcomes 

has been directed at inconsistent and non-users of medicines.[19] Initial studies by Haynes and Sackett in 

the 1960s first documented the irregular use of antihypertensive medicines.[20] The term "compliance" was 

introduced in 1975: 

Compliance “is the extent to which a person's behavior (in terms of taking medication, 

following diets, or executing lifestyle changes) coincides with medical or health 

advice.”[21] 

 

Thirty years later, the term “adherence” was established and refers more to the concept of shared decision 

making in which the therapy plan is discussed with the patient, the patient's values are explored, and the 

healthcare professional assumes a collaborative role in relation to the patient's goals and decisions.[22]  

Adherence “is the extent to which a person’s behaviour – taking medication, following 

a diet, and/or executing lifestyle changes – corresponds with agreed recommendations 

from a health care provider.”[23] 
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Taxonomy of medication adherence 

The taxonomy for medication adherence defines three phases: initiation, implementation, and 

discontinuation.[24] The medication adherence process starts with the initiation of a therapy defined by the 

patient's first intake of a prescribed medication. The process continues with the implementation, which is 

defined as “the extent to which a patient’s intake behavior corresponds to the prescribed dosing regimen, 

from initiation until the last dose is taken.” The last phase is the discontinuation, defined as the time point 

when the patient stops the intake. The length of time between initiation and discontinuation defines 

persistence.[24] Nonadherence to medication is an umbrella term incorporating several situations where the 

medication is not taken as prescribed: late or non-initiation of the prescribed treatment, sub-optimal 

implementation i.e., irregular use of the medication, or early discontinuation of the treatment.[24] Therefore, 

not separating the medication adherence phases is a common source of measurement error and confusion in 

medication adherence studies.[25] 

Measuring medication adherence 

An appropriate quantification of the patient’s intake behavior should be a cornerstone of medication 

adherence sciences.[24] The underlying problem is that the actual intake behavior can only be determined 

with intrusive methods such as directly observed therapy (DOT)[26] or newly developed technology such 

as digital pills with ingestible electronics.[27] These extensive methods raise ethical concerns about affecting 

patients' autonomy and represent an unpleasant form of surveillance. In addition, these methods are not 

widely used.[28] Several more practicable estimates for the intake behavior i.e., adherence parameters, have 

been developed for scientific and clinical settings (see Table 1). The adherence parameters are grounded in 

various measurement methods taken from different data sources.[29] 
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Table 1 Medication adherence measurement methods with corresponding advantages and disadvantages, 

adapted from Anghel et al.[30] 

Measurement method Advantages Disadvantages Parameter measured 

Direct 

Therapy drug 

monitoring (TDM), 

measurement of 

drug/metabolite levels 

in the blood 

Accurate 

Objective, proving the 

ingestion of the 

medication 

Costly 

Invasive 

Inter-individual 

differences 

Only for a selection of 

substances 

The concentration of the 

medication/metabolite 

DOT, direct observed 

therapy 

Accurate 

Objective, proving the 

ingestion of the 

medication 

Costly 

Resource binding 

The taking of the 

medication 

Indirect 

Pill counts Simple 

Inexpensive 

Evidence of the 

medication being 

dispensed but no 

evidence that the 

medication is being 

ingested 

The number of doses 

missed 

Electronic databases Easy to use 

Inexpensive 

Non-invasive, patients 

not aware that they are 

being monitored 

Specific to identify 

nonadherent patients 

Evidence of the 

medication being 

dispensed but no 

evidence that the 

medication is being 

ingested 

The maximum 

possession of medication 

as proxy for doses taken, 

most often Continuous 

Multiple interval 

measures of Medication 

Availability (CMA) such 

as Medication possession 

ratio (MPR) or 

Proportion of days 

covered (PDC) 

Self-report tools 

(questionnaires, diaries, 

visual analog scales) 

Easy to use 

Inexpensive 

Overestimates 

medication adherence  

Subject is influenced by 

recall or reporting bias 

A value that is 

interpreted in regards to a 

pre-established cut-off 

point 

Electronic monitoring 

systems 

Objective 

Additional information 

on the dynamics of 

medication adherence 

The most accurate 

methods 

Expensive 

Primarily used in clinical 

trials 

The patient is aware of 

the evaluation 

No evidence that the 

medication is being 

ingested (except for 

ingestible electronics) 

The time stamps allow a 

analysis of the doses 

taken and omitted, and 

the intervals between 

doses 
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Most parameters have in common that the use of the medicine is related to the estimated use over a certain 

time and is usually reported as an adherence rate (i.e., percentage). In some cases, adherence is also reported 

as a dichotomous variable (adherent/nonadherent) or classified into levels of adherence (low/medium/high 

level).[30] Most adherence parameters do not have a unit, resulting in different adherence rates that can be 

reported for the same patient depending on the method selected.[31] It even goes further, with different 

values being obtained with the same method and the same parameter when a different operationalization of 

the same measure was chosen.[32-34] 

In literature, many authors have emphasized the problems that result from bad reporting, heterogeneity, and 

low accuracy of medication adherence measures.[35-37] Several literature reviews have derived 

recommendations for adherence measurement[29, 38-40] by reviewing different methods[41] or comparing 

different data sources. Still, there is no gold standard for adherence measurement methods.[29] The most 

appropriate measurement method depends on the underlying question of the researchers. Therefore, 

comparability will always be challenging to achieve.[42] To improve transparency, reproducibility, and 

facilitate comparisons of medication adherence studies, the International Society for Medication Adherence 

Working Group (ESPACOMP) has developed a framework that establishes the operational definitions of 

medication adherence based on the variables: Timelines, Events, Objectives, and Sources (TEOS)[42] (see 

Figure 2). 
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Figure 2 ABC-taxonomy of medication adherence [24] in blue; Dashed rectangles: Follow-up window 

(black) and observation window (green); P1 First prescription, P2 Second prescription, D1 First dispensation, 

D2 Second dispensation (First Refill), D3 Third dispensation (Second Refill), T0 First recommended dosing 

event, T1 First actual dosing event, T2 Last actual dosing event, T3 Last recommended dosing event; adapted 

from Dima et al.[42] 

Defining nonadherence 

“Half of the patients are adherent to chronic medicines” is one of the most often cited statements in adherence 

research and originates from the WHO medication adherence report.[23] The report cites the study by 

Sackett and colleagues of 1975[43], one of the first randomized trials aiming to improve medication 

adherence in steelworkers with hypertension. Half of the 250 men recruited in this study had not taken at 

least 80% of their medicines. Despite the importance of these findings as a foundation pillar for establishing 

medication adherence research, this single study is not sufficient to establish 50% as the universal average 

level for medication adherence across populations, medications, disease states, and time.[44] A newer 

comprehensive review and meta-analysis suggest that the average adherence is higher, around 75%, across 

different diseases, medications, populations, and time.[45] Nevertheless, there can be significant differences 

in adherence between different medicines.[45, 46] Medication-related factors can play a decisive role, such 
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as a complex intake regimen, the way of application, or even the application technique such as e.g., an 

inhalation.[47] Also, the importance of medication adherence differs depending on individual patients' 

medicines or disease state, but a threshold for an unacceptable adherence level (i.e., nonadherence) is rarely 

defined. The Merriam-Webster Dictionary simply defines nonadherence as a “lack of adherence.”[48] Most 

often, 80% is used as a universal threshold for distinguishing adherent from nonadherent patients.[44] The 

80% threshold originates from the same study by Sackett with steelworkers from 1975.[43] There is an 

indubitable association between a high adherence level greater than 80% and improved outcomes.[49, 50] 

However, the 80% threshold is often chosen by researchers without clinical rationale and no prior 

exploration of the dose‐response relationships of the used medicines.[51-53] Only recently, higher and lower 

thresholds have been proposed that better define clinically useful adherence cut-off points for specific 

populations, diseases, and medicines.[54-56] Despite the unclear definition of nonadherence, a consensus 

exists regarding the need for increased action to understand and improve nonadherence, and to prevent 

consequences such as emergency room visits, hospitalizations, and higher healthcare costs.[57-59] 
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Understanding the root causes of nonadherence 

Medication adherence is a complex, constantly changing behavior that is influenced by over 771 factors.[60] 

These factors can have either positive, negative, or neutral effects on intake behavior.[60] According to the 

WHO, they are organized into the five dimensions of nonadherence: patient-related factors, social/economic 

factors, health system/health care team factors, condition-related factors, and therapy-related factors.[23] 

The reasons for nonadherence can depend on a single factor (e.g., fear of side effects) or can include a variety 

of factors that can be interdependent and/or influence each other. For example, unemployment 

(socioeconomic factor) influences the daily routine (patient-related factor) and can lead to low self-esteem 

(patient-related factor). Additionally, it has to be considered that nonadherence can be intentional[61], 

meaning an “active decision on the part of patients to forego (discontinue, skip or alter) prescribed 

therapy.”[62] Some factors are modifiable, such as therapy-related factors (e.g., simplifying the medication 

regimen), and some are non-modifiable (e.g., ethnicity or cognitive impairment).[63] Frameworks such as 

the Theoretical Domains Framework (TDF) have been developed that simplify the multitude of behavioral 

problems that have been associated with medicine intake. With the TDF, researchers and practitioners have 

guidance in designing adherence interventions.[64] 

The patient’s perspective on medicine intake 

A key component when considering the reasons for nonadherence is incorporating the patient's perspective 

and experience with the recommended treatment.[65, 66] The patient's experience can be described as the 

sum of all events involving medication treatment that a patient encounters in their lifetime.[67] This also 

includes negative experiences with medicine, which may have an impact on the psychological, social, 

physical, and financial well-being of an individual and can be defined as the medication-related burden 

(MRB; see Figure 3).[68] Health care professionals (HCPs) need to acknowledge that medication intake can 

be a burdensome experience for the patient and offer support to prevent nonadherence.[69]  
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Figure 3 Conceptual model of patients’ lived experience with medicines (PLEM) adapted from Mohammed 

et al.[69]; DRPs = drug-related problems, HC = Healthcare, HRQoL = health-related quality of life, MRB = 

medication-related burden 

Improving medication adherence: Interventions 

There is no universal key intervention that can improve the intake behavior of all patients. The multitude of 

developed interventions is as diverse and even as complex as the reasons why patients do not take their 

medicines as prescribed.[37] For some time, efforts have been made to improve the design of interventional 

studies. Thus, the International Society of Pharmacoeconomics and Outcomes Research (ISPOR) has 

developed guidelines for better reporting of adherence research studies[70, 71] and the EMERGE Guidelines 

(ESPACOMP Medication Adherence Reporting Guideline)[72] have been recently published to harmonize 

adherence results. Despite inconsistent evidence, there is agreement that multi-faceted interventions are 

more effective than interventions that try to solve a single aspect of nonadherence.[73, 74] According to a 

Cochrane review by Cross et al., interventions with mixed educational and behavioral interventions may 

improve medication adherence in older adults who are prescribed multiple medicines.[75] Nevertheless, no 

matter which approach has been chosen, no intervention had a large impact on medication adherence and 
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clinical outcomes.[37] In addition, it seems that the effect of initially promising interventions is only 

temporary.[75] A potential major factor for the small effect of interventions might be that most interventions 

are not strictly applied to nonadherent patients.[37] In 190 randomized controlled studies, only 6 (3%) of the 

studies included participants based on their level of adherence.[76] There is growing evidence suggesting 

that interventions can only be effective when they are tailored to the patient's needs.[77, 78] If intervention 

is “the key”, it should be precisely matched to the determinants for nonadherence; in other words, “the lock” 

of the patient, to “unlock” a better adherence behavior (see Table 2).[63] Therefore, Allemann et al. have 

advocated that adherence studies should select nonadherent patients, systematically measure individual 

factors at baseline, and select tailored interventions based on the (most important) modifiable factors in the 

study population.[76] Finally, the interventions should target current modifiable patient’s determinants and 

be tailored to the unmodifiable determinants.[63] 
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Table 2 Examples of matched medication adherence interventions and patient’s determinants according to 

the 11 Theoretical Domains Framework (TDF) categories, adapted from Allemann et al.[63] 

Domain Interventions (Examples) Determinants (Examples) 

Knowledge Adequate labeling Knowledge about therapy and 

devices 

Skills Swallowing training Physical difficulties 

Social/professional role and 

identity 

Contract Relationship patient/healthcare 

professional 

Beliefs about capabilities Patient empowerment Beliefs about self 

Beliefs about consequences Discuss: Beliefs, barriers, ambivalence to 

treatment, medication adherence 

Beliefs about treatment 

Intentions Rewards (material, monetary) Motivation 

Memory, attention, and 

decision processes 

Reminders (e.g., mailing, appointment) Forgetfulness 

Environmental context and 

resources 

Tailor treatment to daily habits Intrusiveness 

Social influences (Culturally modified) family intervention Social/family support 

Emotion Psychological therapy Psychological problems 

Behavioral regulation Point-of-care testing Monitoring of treatment 
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Pharmacy-based medication adherence interventions 

Pharmacy-based medication interventions already exist that can improve medication adherence.[79] Some 

are endorsed by governmental health organizations such as the Centers for Disease Control and Prevention 

(CDC)[80] or the National Health Service (NHS)[81]. The report “Use of medicines by the elderly: The role 

of pharmacy promoting adherence” by the International Pharmaceutical Federation (FIP) has defined five 

types of interventions that are already effective and implemented in community pharmacies[82]: 

1. New medicine services, comprising education and counseling of patients by pharmacists when 

new medicines are dispensed, with follow-up face-to-face and telephone counseling sessions 

over the subsequent weeks. 

2. Review, education, and counseling of patients and carers by pharmacists when continuing 

medicines are dispensed, with continuing reinforcement when the delivery of a dose requires a 

specific maneuver, particularly, for example, the use of inhaled medicines. 

3. The provision of dose administration aids that facilitate taking the correct dose at the correct 

time. 

4. Systems for reminding patients to take their medicines as prescribed. 

5. Simplification of medication regimens by managing polypharmacy and reducing the frequency 

of dosing. 

Despite the increasing provision of professional pharmacy services, there are great regional differences in 

implementing such services worldwide. In a European survey about professional pharmacy services, nearly 

half of the country representatives indicated low levels of service implementation.[10]  

  



General introduction 

[22] 

 

Implementing a professional pharmacy service 

From a promising pharmacy-based medication adherence intervention to a professional 

pharmacy service 

According to the new Medical Research Council (MRC) guidance, the development of complex 

interventions generally consists of four steps: 1) development, 2) feasibility/piloting, 3) evaluation, 4) 

implementation. In most scientific studies, the focus is on steps 1-3.[83] The final step is a comprehensive 

implementation in practice, and is often not carried out. Passing from an intervention with a few motivated 

patients to a routinely provided service often fails.[84] The reasons for implementation failure vary: First, 

some interventions may not be suitable in the community pharmacy setting because of the high amount of 

work and the time-consuming nature of the intervention.[85, 86] Second, the implementation depends on 

changing multiple behaviors and working processes in a pharmacy team. Third, during the introduction of 

the professional pharmacy service, various barriers such as poor communication with patients, insufficient 

interprofessional collaboration, or insufficient motivation can result in low service promotion.[87] In the 

past, the process of introducing a new service has been mainly addressed through the process of diffusion 

and dissemination.  

Diffusion “is the passive, untargeted, unplanned, and uncontrolled spread of new 

interventions.”[88, 89] 

 

Dissemination “is the active approach of spreading evidence-based interventions to the 

target audience via determined channels using planned strategies.”[88, 89]  

 

It is now known that diffusion and dissemination are not sufficient to ensure that innovations are effectively 

integrated into the routine.[90] To ensure the long-term sustainability of new professional pharmacy 

services, more active approaches are needed that apply tailored and evidence-based methods based on 

implementation theory and research. 
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Implementation theory and research 

Implementation can be described as “the process of putting to use or integrating evidence-based intervention 

within a setting.”[91] In this context, implementation research focuses on assessing the most effective 

methods for implementing interventions sustainably. 

Implementation research “is the scientific study of methods to promote the systematic 

uptake of research findings and other evidence-based practices into routine practice, 

and, hence, to improve the quality and effectiveness of health services."[92] 

 

Implementation research produces knowledge used in the form of implementation theory and tools to support 

the implementation (see Figure 4). This includes identifying implementation factors, the most impactful 

implementation strategies, and mechanisms for sustaining and expanding effective services.[93]  

 

Figure 4 Role of implementation studies in the process from development to sustainability of an 

intervention, according to the Standards for Reporting Implementation Studies (StaRI).[94] 
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To gain insights into the mechanisms and factors that catalyze a successful implementation process, 

increasingly theoretical approaches are used by applying theories, models, and frameworks. Theories, 

models, and frameworks (TMFs) are essential to universalize implementation efforts and research findings, 

but the selection criteria for choosing a TMF are rarely described in papers.[95] Although theories are “a 

set of analytical principles or statements designed to structure our observation, understanding, and 

explanation of the world”[96], models involve a conscious simplification of a phenomenon or an aspect of 

a phenomenon.[97] Examples of applied theories and models are the “Theory of Diffusion”[98] or the 

“Model for change” by Grohl and Wensing.[99] In health care, frameworks are often used that “are a 

graphical or narrative representation of the key factors, concepts, or variables to explain the implementation 

phenomenon.”[100] There are over 60 frameworks used in health care [101-104], including evidence-based 

examples such as the Promoting Action on Research Implementation in Health Services (PARIHS)[105, 

106], the Consolidated Framework for Implementation Research (CFIR)[107], and the RE-AIM Framework 

(Reach, Effectiveness, Adoption, Implementation, Maintenance-Framework).[108] Despite their different 

theoretical background, theories, models, and frameworks are generally used with three goals: 

1. Describing and/or guiding the process of translating research into practice, 

2. Understanding and/or explaining what influences implementation outcomes,  

3. Evaluating the implementation. 

The TMFs can be categorized into five approaches (see Table 3).[109] 
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Table 3 Five theoretical categories of approaches used in implementation science, adapted from Nilsen.[109] 

Category Description Examples 

Process models aim to describe and/or guide the process of translating research into 

practice, specifies steps (stages, phases) including the implementation 

and use of research. An action model is a type of process model that 

provides practical guidance in the planning and execution of 

implementation endeavors and/or implementation strategies to facilitate 

implementation 

Model for change 

by Grohl and 

Wensing[99] 

Determinant 

frameworks 

specify types (also known as classes or domains) of determinants and 

individual determinants, which act as barriers and facilitators 

(independent variables) that influence implementation outcomes 

(dependent variables). Some frameworks also specify relationships 

between some types of determinants. The overarching aim is to 

understand and/or explain influences on implementation outcomes, e.g., 

predicting outcomes or interpreting outcomes retrospectively 

PARIHS[105, 

106], CFIR[107], 

FISpH[110] 

Classic theories originated from fields external to implementation science, e.g., 

psychology, sociology, and organizational theory, can be applied to 

provide understanding and/or explanation of aspects of implementation 

Theory of 

Diffusion[98] 

Implementation 

theories 

developed by implementation researchers (from scratch or by adapting 

existing theories and concepts) to provide understanding and/or 

explanation of aspects of implementation 

COM-B[111]  

Evaluation 

frameworks 

specify aspects of implementation that could be evaluated to determine 

implementation success 

RE-AIM[108], 

Outcomes by 

Proctor et al.[112] 
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Implementation science and professional pharmacy services 

Pharmacy researchers have used the concept of implementation science for implementing professional 

pharmacy services.[93, 113, 114] Implementation concepts will increasingly gain importance as one of the 

main drivers for transforming pharmacy practice.[93] Primarily, frameworks such as the CFIR have already 

been used for documenting barriers and facilitators of professional pharmacies services.[115] Further, they 

have been adapted for community pharmacy, resulting in a Framework for the Implementation of Services 

in Pharmacy (FISpH).[110] 

The difference between implementation science (IS) and quality improvement (QI)  

Although pharmacies are rarely exposed to the theories, models, and frameworks of implementation science 

(IS), quality improvement (QI) concepts are increasingly applied in daily routine in pharmacies with a 

quality management system such as ISO 9001.[116] IS and QI both share the ultimate goal of improving 

patient health outcomes.  

Quality improvement is defined as “the combined and unceasing efforts of everyone – 

healthcare professionals, patients, and their families, researchers, payers, planners, and 

educators – to make the changes that will lead to better patient outcomes (health), better 

system performance (care) and better professional development (learning).”[117] 

 

The main differences between IS and QI are the triggers, the extent of efforts invested by the stakeholder, 

and the timeframe.[90] QI is generally initiated to address a specific issue at the local level, and results in 

testing change in rapid iterative feedback cycles.[118] The most prominent quality improvement method is 

the PDCA cycle, also called the Deming cycle, which has origins in the lectures of William Edwards 

Deming’s in Japan in 1950.[119] The PDCA cycle is used for problem-solving, and includes the steps: 1) P 

for plan (definition of a problem and a hypothesis about possible causes and solutions), 2) D for do 

(implementing change), 3) C for check (evaluating the results), and 4) A for action (back to plan if the results 

are unsatisfactory or standardization if the results are satisfactory; see Figure 5). The PDCA cycle focuses 

on preventing the recurrence of errors by setting standards and continuously applying iterative, sequential 

cycles.[120] 
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Figure 5 The Deming cycle, also called the PDCA cycle, for quality improvement described by the four 

steps: Plan, Do, Check and Act.[121] 

The successful application of quality improvement measures can later be extended to an entire health care 

institution and eventually generalized to findings for the entire health care system (bottom-up approach). In 

comparison, the starting point in implementation science is often an evidence-based intervention or practice, 

and the adaptation and implementation into a health care system is explored.[84] Thereby, theoretical or 

conceptual models and validated measures during a more extended period, including a preparation and 

observation phase, are used (top-down approach). Nevertheless, there is considerable overlap between IS 

and QI, particularly because QI methods are often used as a strategy for implementing innovations into 

practice.[122] 
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Implementation process 

Implementing innovation is a complex process that can be described as a non-linear, recursive, reiterative 

progression of implementation.[110] For simplification and illustrative purposes, implementation 

researchers break down the process into individual stages with process models or action models (see Table 

3).[109] The number of process stages varies depending on the process model. In some derivations, the 

stages are further divided into activities. The situation is even more complicated by the fact that a process 

step can have different names in different process models.  

Some examples of process stages of process models are: 

- Orientation, Insight, Acceptance, Change, Maintenance (Model for Change by Grohl and 

Wensing)[99] 

- Exploration, Adaptation Decision/Preparation, Active implementation, Sustainment (EPIS 

Framework)[123] 

- Exploration/Adaptation, Program Installation, Initial Implementation, Full Operation, Innovation, 

Sustainability[124] 

For the implementation of professional services in pharmacies, six stages can be defined according to 

Moullin et al.[110] (see Figure 6): 

1. Development or Discovery: Development of the service by the pharmacy or pharmacy group 

and/or discovery of externally developed services. 

2. Exploration: Assessment of whether the service fits into the pharmacy, as well as what benefits 

does the service bring to the pharmacy. 

3. Preparation: Preparing the delivery of the service. 

4. Testing: Trialing the service, operating for a defined period or with limited numbers. 

5. Operation: Full rollout of the service.  

6. Sustainability: Ongoing service provision, maintenance of supportive conditions, and 

persistence of service outcomes. 
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Figure 6 The six stages according to the Framework for the implementation of services in pharmacy (FISpH) 

that define the implementation process in pharmacies, adapted from[110] 

Implementation factors: the key for understanding the implementation process 

Implementation factors are variables that may affect the implementation process.[125] The factors can act 

as facilitators (i.e., positive moderator) or barriers (i.e., negative moderator) during the implementation 

process of professional pharmacy services.[126] Some of these factors are universal and may influence the 

implementation of any professional pharmacy service, whereas others are specific to the service, the target 

group, or the setting.[127] The factors can also influence different levels (i.e., domains) of the 

implementation process and outcomes, and can influence each other.[128] For the implementation of 

professional pharmacy services, the factors can be grouped into five domains: Service-related factors (e.g., 

complexity, patient recruitment), pharmacy staff-related factors (e.g., motivation), pharmacy-related factors 

(e.g., workplace, teamwork, workflow), local environment-related factors (e.g., patient demographics, 

interprofessional collaboration), and system-related factors (e.g., policy, legislation, economic climate; see 

Figure 7).[126] 
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Figure 7 Implementation factors, barriers, and facilitators, adapted from[126] 

Implementation strategies: improving the implementation process 

To improve the implementation process, strategies should be used as facilitators or to overcome 

implementation barriers.[129]  

Implementation strategies are “methods or techniques used to enhance the adoption, 

implementation, and sustainability of a clinical program or practice.”[122]  

 

Implementation strategies operate at different levels (i.e., micro to macro-level) and are applied at different 

times (i.e., development to sustainability phase of the intervention) with different complexities. The 

definition and categorization pose a great challenge as most strategies may influence diverse processes 

during the implementation.[90] Powell et al. differentiated between discrete strategies (i.e., educational 

meetings), multi-faceted strategies (i.e., the combination of two or more discrete strategies such as 

developing academic partnerships and conducting educational meetings), and blended strategies (multiple 

discrete strategies that are combined as strategy package). Furthermore, a review and expert consensus 

approach was used to create a consolidated compilation of 73 discrete strategies grouped in nine clusters 

(see Table 4).[122]



 

 

Table 4 Categories of 73 implementation strategies into nine cluster groups with an example and the corresponding definition, adapted from Powell et al. and Waltz 

et al.[122, 130] 

Cluster group[130] Example of a strategy[122] Definition of the strategy[122] 

Use evaluative and 

iterative strategies 

Conduct small cyclical tests of 

change 

Implement changes in a cyclical fashion using small tests of change before taking changes system-wide. Tests of 

change benefit from systematic measurement and results of the tests of change are studied for insights into how 

to do better.  

Provide interactive 

assistance 

Provide local technical 

assistance 

Develop and use a system to deliver technical assistance focused on implementation issues using local personnel. 

Adapt and tailor to context Tailor strategies Tailor the implementation strategies to address barriers and leverage facilitators that were identified through 

earlier data collection. 

Develop stakeholder 

interrelationships 

Develop academic partnerships Partner with a university or academic unit for shared training and bringing research skills to an implementation 

project. 

Train and educate 

stakeholders 

Conduct educational meetings Hold meetings targeted toward different stakeholder groups to teach them about the clinical innovation. 

Support clinicians Remind clinicians Develop reminder systems designed to help clinicians to recall information and/or prompt them to use the 

clinical innovation. 

Engage consumers Involve patients/consumers and 

family members 

Engage or include patients/consumers and families in the implementation effort. 

Utilize financial strategies Alter patient/consumer fees Create fee structures where patients/consumers pay less for preferred treatments and more for less-preferred 

treatments. 

Change infrastructure Change physical structure and 

equipment 

Evaluate current configurations and adapt, as needed, the physical structure and/or equipment to best 

accommodate the targeted innovation. 



 

 

Many of these strategies are already used in community pharmacies, but the selection is highly individual. 

In a sample of 21 Australian pharmacies implementing various professional pharmacy services, 51 out of 

the 73 strategies were used, but generally, only one or two pharmacies utilized the same strategy.[110] 

Alongside with the low uptake of implementation strategies, their effectiveness is modest.[131] Moreover, 

there are still ambiguities regarding the choice of the appropriate implementation strategy for a particular 

context or innovation[132] because of missing reliable evidence.[133] Several factors limit the 

understanding of how, when, where, and why implementation strategies are effective. The main contributing 

factor is the lack of documentation. In most implementation studies, the implementation strategies are not 

named, defined, nor specified.[134] The missing specification of strategies limits their generalizability for 

science and practice, and hinders the ability to determine if multi-faceted strategies are more effective than 

single-component strategies[135] or which components of multi-faceted and blended implementation 

strategies are the main contributor to a successful implementation.[136] Consequently, efforts have been 

made in the last few years to develop guidelines for transparent and accurate reporting of implementation 

studies, such as the Standards for Reporting Implementation Studies (StaRI) initiative that encourages 

researchers to report both the implementation strategy and the effectiveness of the intervention.[94] Besides 

naming and defining the strategy, the strategy should also be clearly specified by the following seven 

variables according to Proctor et al.: the actor, the action, target of the action, temporality, dose, 

implementation outcome, and justification (see Table 5).[134] 

Table 5 Variables needed to specify the implementation strategy according to the recommendations by 

Proctor et al.[134] 

Variable Requirements 

The actor Identify who enacts the strategy (e.g., administrators, payers, providers, patients/ 

consumers, advocates, etc.) 

The action Use active verb statements to specify the specific actions, steps, or processes that need 

to be enacted 

Action target Specify targets according to conceptual models of implementation; identify the unit 

of analysis for measuring implementation outcomes 

Temporality Specify when the strategy is used 

Dose Specify dosage of the implementation strategy 

Implementation outcome 

affected  

Identify and measure the implementation outcome(s) likely to be affected by each 

strategy 

Justification Provide empirical, theoretical, or pragmatic justification for the choice of 

implementation strategies 
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Evaluating the implementation: defining implementation outcomes 

It is essential to define outcomes for documenting the success of the implementation actions and evaluating 

their complex effect during the implementation process. Implementation outcomes should be specific 

additional measures besides clinical and economic outcomes, and evaluate the implementation of evidence-

based interventions. They are increasingly applied in effectiveness studies for interventions with 

effectiveness-implementation hybrid designs.[137-139] Depending on the body of evidence for the 

intervention, three types of studies are proposed[140]: 

1. Type I: Testing effects of a clinical intervention on relevant outcomes while observing and gathering 

information on implementation, 

2. Type II: Dual testing of clinical and implementation interventions/strategies,  

3. Type III: Testing effects of an implementation strategy while observing and gathering information 

on the clinical intervention’s impact on relevant outcomes.  

In literature, a diverse range of implementation outcomes have been proposed[112], such as the RE-AIM 

framework[108] or the PRECEDE-PROCEED framework.[141] However, and most prominently, eight 

distinct implementation outcomes are used: acceptability, appropriateness, feasibility, adoption, fidelity, 

implementation cost, penetration, and sustainability (see Table 6).[112, 142] In the context of the 

implementation of professional pharmacy services, it seems that implementation outcomes are rarely or not 

defined at all.[110] Few studies have assessed the implementation success with existing frameworks such as 

the RE-AIM framework[143, 144] or with new models that were specifically developed for evaluating 

implementation programs and professional pharmacy services.[104] However, implementation success is 

mostly still defined by the impact of the service on the clinical, economic and humanistic outcome while 

using RCT designs.[145]  
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Table 6 Implementation outcomes with corresponding definitions, according to Proctor et al.[112] 

Implementation outcome Definition 

Acceptability is the perception among implementation stakeholders that a given treatment, service, 

practice, or innovation is agreeable, palatable, or satisfactory 

Adoption is defined as the intention, initial decision, or action to try or employ an innovation 

or evidence-based practice 

Appropriateness is the perceived fit, relevance, or compatibility of the evidence-based practice for a 

given practice setting provider, or consumer; and/or perceived fit of the innovation 

to address a particular issue or problem 

Feasibility is the extent to which a new treatment or an innovation can be successfully used or 

carried out within a given agency or setting 

Fidelity is defined as the degree to which an intervention was implemented as it was 

prescribed in the original protocol or as it was intended by the program developers 

Implementation cost is defined as the financial impact of an implementation effort 

Penetration is defined as the integration of practice within a service setting and its subsystems 

Sustainability is the extent to which an evidence-based intervention can deliver its intended 

benefits over an extended period of time after external support 
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Rationale and Approach 

To fulfill the newly defined role of a primary care provider, the pharmacist has to introduce and implement 

professional pharmacy services in areas such as medication adherence to ultimately improve patients’ health 

outcomes. Despite some already promising implemented services, only a few are implemented 

sustainably.[10] Furthermore, the pharmacist is still mainly engaged in dispensing medicines and 

nonprofessional activities.[11] The reasons for the implementation failure of new professional pharmacy 

services are manifold, while implementation success can be simplistically determined by: what is 

implemented (the innovation), where it is implemented (implementation setting), and how it is implemented 

(the implementation process).[146] In recent years, the focus has mainly been on the “what” by developing 

and evaluating new services. It appears that the complex setting of community pharmacies (“where”) and 

the implementation process itself (“how”) were not the focus of the innovators of new services. We argue 

that a focus should be laid on the setting and the process in order to support the pharmacy teams who 

ultimately deliver professional pharmacy services. We hypothesize that the pharmaceutical care process 

steps should be followed in order to successfully deliver professional pharmacy services, especially for 

services focused on medication adherence (see Figure 8). The pharmacist needs a toolkit of practical 

strategies to follow the process steps. This thesis focuses on developing and testing practicable 

implementation strategies for three steps with medication adherence as illustrative example: First, this thesis 

focuses on the steps “collecting” and “assessing” patient data on medication adherence. We see these two 

elements as fundamental screening requirements for patients in need of professional pharmacy services. 

Second, this thesis focuses on the step “implementing”. We argue that a structured and planned 

implementation of services in pharmacy is a fundamental prerequisite for successful service delivery. 
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Figure 8 Model for the pharmaceutical care process with activities adapted from[7, 8] for the delivery of 

professional pharmacy services around medication adherence. A focus in the thesis was placed on the steps 

“collect” , “assess” and “implement” (gray color). 

The goal of this thesis was the development and testing of practicable strategies for professional pharmacy 

services, with medication adherence as an illustrative example (see Figure 9).  

- Project A was developed to refine the groundwork for medication adherence screening in 

community pharmacies  

- Project B was developed to use implementation concepts in order to establish professional 

pharmacy services in community pharmacies  
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THESIS OVERVIEW 

 

 

 

Figure 9 Overview of the seven projects developed in this thesis within the pharmaceutical care process 

delivering professional pharmacy services focusing on medication adherence 
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Table 7 Overview of projects, including the project description, title, and aim. 

Project A 

Goal: To refine the groundwork for medication adherence screening in community pharmacies 

Project description Title and Aim 

A1- Project “DYANA” 

Developing a new adherence calculation method 

from pharmacy refill data 

 

Title: Delta T, a useful indicator for pharmacy 

dispensing data to monitor medication 

adherence 

 

Aim: To derive a new absolute adherence 

estimate from dispensing data 

A2- Project “Adherence threshold” 

Defining medication adherence thresholds 

depending on clinical outcomes 

 

Title: A systematic review of medication 

adherence thresholds dependent of clinical 

outcomes 

 

Aim: To investigate medication adherence 

thresholds in relation to clinical outcomes 

A3- Project “MRB-QoL” 

Assessing the medication related-burden of 

patients with a new tool 

 

Title: Developing the German version of the 

MRB-QoL and defining its field of use, an 

instrument for measuring the burden of medicine 

on functioning and well-being in the primary 

care setting 

Aim: To translate the MRB-QoL tool into 

German, and assess its field of use in primary 

health care. 
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A4- Project “SCREEN” 

Proposing a framework for a strategy addressing 

medication adherence in community pharmacies 

 

Title: Development and testing of a framework 

for defining a strategy to address medication 

adherence during patient encounters in 

community pharmacies 

Aim: To develop and test a framework that 

allows pharmacy teams to define and apply a 

strategy to address medication adherence in 

community pharmacies 

 

A5- Project “Adherence counseling” 

Analyzing patient encounters with pharmacy 

teams with a focus on medication adherence 

 

Title: Characteristics of medication adherence 

counseling encounters in community pharmacies 

 

Aim: To characterize the adherence counseling 

encounters in community pharmacies and 

compare the encounters with and those without 

addressed medication adherence 
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Project B 

Goal: To use implementation concepts to establish professional pharmacy services in community 

pharmacies 

Project description Title and Aim 

B1- Project “fokus°PDCA” 

Developing an implementation strategy for 

professional pharmacy services 

 

Title: Development and piloting of an 

implementation strategy for professional 

pharmacy services: introducing the fokus°PDCA 

 

Aim: To develop an implementation strategy for 

professional pharmacy services in community 

pharmacies based on the PDCA cycle 

B2- Project “DECLICC” 

Documenting the implementation of a 

professional pharmacy service 

 

Title: How to prospectively document the 

implementation outcomes of a professional 

pharmacy service? - A case study 

 

Aim: To evaluate the adequacy of the 

implementation outcomes defined by Proctor et 

al. when a pharmacy team implements a new 

professional pharmacy service named 

TopCompliance 
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A1- DYANA: Developing a new adherence calculation method from 

pharmacy refill data 
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Abstract 

Background: The quality of life and the well-being of individuals can be affected by a negative experience 

with medicines. The 31-item Medication-Related Burden Quality of Life (MRB-QoL) tool has been 

developed in English to measure the burden of medication on patients' psychological, social, physical, and 

financial well-being. 

Aim: To translate the MRB-QoL tool into German, and assess its field of use in primary health care. 

Method: The ten steps of the ISPOR "Principles of Good Practice for the Translation and Cultural 

Adaptation Process for Patient-Reported Outcomes Measures" were used to translate the MRB-QoL tool. 

The cognitive debriefing (step 7) was extended according to Valmi et al. to three rounds in the order 1) 

patients rated the items for clarity (clear/unclear); 2) experts rated the items for clarity (clear/unclear), and 

for relevance (4-point Likert scale from “not relevant” to “highly relevant”); 3) experts rated the revised 

items for relevance. We calculated inter-rater agreement for clarity and content validity index at the item 

level (I-CVI) for relevance; thresholds were set at 0.80 and 0.78, respectively. The tool’s field of use was 

assessed with primary care stakeholders: general practitioners (GP), community pharmacists, nurses, and 

patients. Four online semi-structured interviews were performed with 2-3 people of each stakeholder group. 

Process mapping was used in a swimlane diagram to visualize the setting, process flows, and responsibilities 

for the MRB-QoL tool for each stakeholder group. 

Results: The translation process was performed with 15 patients and 15 experts. Clarity was not given for 

nine items (cognitive debriefing round 1) that were revised. One item was removed because of similarity 

with another item. Nine other items needed revision to improve clarity (cognitive debriefing round 2). 

Relevance was low for 13 items (cognitive debriefing round 3) that were removed, resulting in a final 17-

item German tool. Two GPs, two pharmacists, two nurses, and three patients were interviewed for 35 ± 8 

minutes on average. According to the stakeholders, patients at risk for medication-related burden should fill 

in the MRB-QoL tool at the GP’s surgery or in the home care setting. The result of the tool should be assessed 

by the GP that initiates and carry out targeted interventions that should be coordinated with nurses and 

pharmacists. 
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Conclusion: The MRB-QoL tool was successfully translated into German. Adaption yielded a shortened 

17-item tool. Primary care stakeholders see its field of use in an interprofessional setting. In a next step, the 

German version of the MRB-QoL will be validated in this setting. 
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Introduction 

An increasing proportion of people are taking more than five medicines, which is commonly defined as 

polypharmacy.[1] Polymedicated patients are known to have a higher risk for drug-related problems (DRP) 

that are defined as “an event or circumstance involving drug treatment that actually or potentially interferes 

with the patient’s experiencing an optimum outcome of medical care.”[2] The past negative experiences 

with medication can lead to a manifold of decisions by the patient, such as not taking the medication as 

prescribed, also known as nonadherence.[3] This includes that the patient is not starting a new therapy, not 

taking the medication regularly (i.e., low implementation), or abruptly stopping the therapy (i.e., early 

discontinuation).[4] Nonadherence to medication can have major clinical and financial consequences for the 

patient[5, 6], potentially creating a vicious cycle, adding more negative experiences with medication over 

time. Therefore, the awareness of health care professionals (HCPs) that the intake of medication can be a 

burdensome experience for the patient is essential.[7] This is particularly important as patients experiencing 

a burden related to their medication often report poor health-related quality of life.[7-9] There are already 

tools for HCPs to evaluate objectively the burden of medicines such as the Drug Burden Index (DBI)[10], 

or the Medication Regimen Complexity Index (MRCI).[11] They aim to improve treatment outcomes and 

prevent inappropriate polypharmacy.[12] Unfortunately, they miss measuring the individual medication-

related burden (MRB), also defined as “a negative experience with medicine, which may have an impact on 

the psychological, social, physical, and financial well-being of an individual.”[13] 

In Australia, the Medication-Related Burden Quality of Life (MRB-QoL) tool was developed to measure 

the burden of medicine on functioning and well-being from the patient’s perspective.[13] The tool was 

developed in three phases: Conceptualization by defining the construct and establishing the need for a new 

measure (Phase I), developing the instrument by generating and refining an item pool (Phase II), and 

evaluating the instrument by psychometric testing (Phase III).[7, 14, 15] The final tool is a 31-item 

questionnaire, with five subscales labeled as “Routine and Regimen Complexity” (11 items), “Psychological 

Burden” (six items), “Functional and Role Limitation” (seven items), “Therapeutic Relationship” (three 

items) and “Social Burden” (four items). To our knowledge, there is currently no validated tool that measures 

the medication-related burden on quality of life in the German language. This work aimed to translate the 

original English version of the MRB-QoL tool into German and assess its field of use in primary health care. 
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Methods 

Translation 

The translation process into German was conducted according to the ten steps of the ISPOR Principles of 

Good Practice for Translation and Cultural Adaption Process for Patient-Reported Outcome Measures.[16] 

Two German-native pharmacists (PB, OK) independently translated the original English version (source 

language) into German (target language). The two translations were compared and discussed by the two 

translators. Items with major grammatical discrepancies, were given to two other German-native pharmacists 

(FD, MH), who independently translated the concerned items. During a reconciliation meeting, the four 

translators resolved the discrepancies and created a first German version. The back-translation from German 

into English was done by an English-native professional translator (SR) unfamiliar with the original English 

tool. The differences between the original and the back translation versions in English were discussed during 

a consensus meeting (PB, OK, and SR) until an adapted German version was generated. 

The cognitive debriefing (step 7) was adapted from Sousa et al.[17] and consisted of three rounds with 

patients (round 1) and experts (rounds 2 and 3). Online surveys with Google forms were created. For round 

1, patients with German as mother tongue, having at least one chronic disease, and taking at least three 

medicines regularly[13] were recruited in the investigators' acquaintance and in the pharmacy they were 

working. The patients were asked to rate each item for clarity (clear/unclear). Patients who ticked an item 

“unclear” were required to elaborate on their rating and to suggest how to rewrite the items. Two 

investigators (PB, OK) revised the items that had an inter-rater agreement below 80% and followed the 

suggestions of the raters.[18] An expert panel was set up with German-native speaking HCPs from 

Switzerland, Germany, and Austria, and knowledgeable about the content areas of the construct of the tool. 

The experts were recruited in the acquaintance of the investigators and asked to rate the items. In round 2, 

the experts rated each item for clarity and content equivalence by judging its relevance (content-related 

validity) with a 4-point Likert scale (1 = not relevant; 2 = somewhat relevant; 3 = quite relevant; 4 = highly 

relevant). The content validity index was calculated at the item level (I-CVI; the proportion of experts giving 

items a relevance rating of 3 or 4) and the scale level (S-CVI/Ave; an average of the I-CVI for all items); 

and Fleiss kappa coefficient was calculated.[19] We interpreted the kappa values according to Landis and 

Koch < 0.00 as poor, 0.00 - .20 as slight, .21 to .40 as fair, .41 to .60 as moderate, 61 to 80 as substantial, 
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and 0.81 to 1.00 as almost perfect.[20] The minimum acceptable values were 0.78 for I-CVI [21], 0.90 for 

S-CVA/Ave.[22]. In round 3, the I-CVI determined in the previous round for each item was given in brackets 

and the experts again rated the content equivalence. After round 3, items with an I-CVI value of ≤ 0.78 were 

removed from the tool. 

Interviews and Process mapping 

The field of use of the German version of the MRB-QoL was determined by stakeholders in primary care 

that is, general practitioners (GPs), pharmacists, nurses, and patients. Four independent semi-structured 

interviews were conducted online via Zoom with at least two representatives per stakeholder group. 

Participants gave their agreement to the audio recording. The interview guide consisted of 15 pre-defined 

questions concerning the setting, process flows, and responsibilities when using the MRB-QoL tool in 

primary patient care. The discussion was guided by a moderator (OK, master student) and simultaneously 

processed by an investigator (PB, PhD student) with a swimlane diagram.[23-25] The four elements setting 

(Place), application of the tool (Do), evaluation of the results (Check), and next steps (Act) were mapped 

according to an adapted PDCA cycle (see Appendix A for the template).[26] The resulting process map for 

the MRB-Qol tool was then presented to the interviewees and discussed until consensus was reached. 

Finally, the two investigators (PB, OK) combined the four swimlane diagrams into one final process map.  
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Results 

Translation and adaption 

The translation process lasted 17 weeks between January and April 2021, and nine different German versions 

were created. Fifteen people belonging to the target patient group took part in round 1 of the cognitive 

debriefing. They were all Swiss residents and were on average 46 ± 16 years old. Nine out of 31 items had 

a comprehensibility rating of 80% or less and were revised. The revision consisted in adding an example to 

facilitate the understanding of one statement, replacing seven incomprehensible terms with more colloquial 

words, and removing one item. For the cognitive debriefing rounds 2 and 3, a total of 15 experts from 

Germany (9), Austria (2), and Switzerland (4) accepted to participate (see Table 1).  

Table 1 Demographics of the expert group in the cognitive debriefing Round 2 and 3 

 Round 2 Round 3 

Demographics Number of participants 15 12 

Female (%)  8 (53.3) 8 (66.7) 

Age [years ± sd] 46.3 ± 15.4 45.1 ± 10.8 

Working experience 

[years ± sd] 

20.3 ± 15.2 19.2 ± 11.1 

Country of origin  Switzerland (%) 4 (26.7) 3 (23.1) 

Germany (%) 9 (60) 8 (61.5) 

Austria (%) 2 (13.3) 1 (15.4) 

Field of activity  Academia (%) 11 (73.3) 6 (50.0) 

Professional association 

(%)  

3 (20) 3 (25) 

Community pharmacy 

(%) 

5 (33.3) 6 (50.0) 

Nursing (%) 1 (6.7) 1 (8.3) 

The agreement between experts was weak in round 2 (Fleiss kappa: κ = 0.056) but increased to a fair 

agreement (κ = 0.329) in round 3 of the cognitive debriefing. In the cognitive debriefing round 2, the expert 

group rated the comprehensibility for nine items and the relevance for 11 items as insufficient (see Table 2). 

A total of 13 items were rated as not relevant after the cognitive round 3. The items were removed from the 

tool, resulting in the final German version named: “Das Tool zur Erfassung der Belastung durch die 

Medikation und der Lebensqualität (BM-LQ)” (see Figure 1).  
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Table 2 Percentage of participants who rated the items to be comprehensible, and content validity index at 

the item level (I-CVI), with the decision to maintain (Yes) or discard (No) the corresponding item. 

 Round 1 Round 2 Round 3 Decision 
 

Comprehensibility by patients [in 

%] 

N = 15 

Comprehensibility by experts [in 

%] 

N = 15  

 Relevance 

by experts 

[I-CVI] 

N = 15 

Relevance by 

experts 

[I-CVI] 

N = 12 

Considere

d for the 

German 

version of 

the MRB-

QoL 

Item 1 53.3 80 0.867 1 Yes 

Item 2 86.7 53.3 0.6 0.583 No 

Item 3 66.7 40 0.6 0.833 Yes 

Item 4 73.33 Deleted Deleted Deleted No 

Item 5 86.7 46.7 0.933 0.917 Yes 

Item 6 80 100 1 1 Yes 

Item 7 93.3 80 1 1 Yes 

Item 8 80 93.3 0.933 1 Yes 

Item 9 93.3 66.7 0.933 0.917 Yes 

Item 10 93.3 86.7 0.8 0.5 No 

Item 11 100 100 0.867 1 Yes 

Item 12 100 93.3 0.867 0.833 Yes 

Item 13 100 100 1 1 Yes 

Item 14 93.3 93.3 1 1 Yes 

Item 15 100 93.3 0.733 0.583 No 

Item 16 73.3 100 1 1 Yes 

Item 17 100 86.7 0.733 0.25 No 

Item 18 66.7 100 0.933 1 Yes 

Item 19 100 86.7 0.533 0.167 No 

Item 20 100 73.3 0.867 0.667 No 

Item 21 100 86.7 0.933 1 Yes 

Item 22 100 93.3 0.867 0.917 Yes 

Item 23 80 73.3 0.8 0.833 Yes 

Item 24 100 86.7 0.867 0.916 Yes 

Item 25 86.7 73.3 0.6 0.333 No 

Item 26 73.3 86.7 0.667 0.333 No 

Item 27 86.7 86.7 0.533 0.333 No 

Item 28 100 100 0.867 0.583 No 

Item 29 100 100 0.667 0.5 No 

Item 30 80 86.7 0.667 0.583 No 

Item 31 93.3 100 0.467 0.333 No 

 

Averag

e ±SD 

88.8 ± 12.5 85.4 ±  

15.7 

S-

CVA/Av

e 

0.804 0.730  
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Figure 1 Final version of the German adaption of the MRB-QoL named:”Das Tool zur Erfassung der 

Belastung durch die Medikation und der Lebensqualität (BM-LQ)” 
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Interviews and Process mapping 

Two GPs, two pharmacists, two nurses, and three patients were interviewed over three weeks in April 2021. 

The discussions were conducted in Swiss German and lasted 35 ± 8 minutes on average. The stakeholders 

delineated the four steps of the process and named different settings to apply the BM-LQ tool that were 

combined into an optimal process (see Figure 2): The GP’s office and in-home care were the places where 

the patients should fill out the tool. Patients at risk for medication-related burden were those with 

polypharmacy, not responding to treatment, or with specific medicines. Patients at risk should either fill out 

the tool in the GP's office's waiting room or be assisted by a nurse and relatives in the home care setting. In 

the next step, the GP should evaluate the result of the tool and discuss it with the patient during the next 

consultation. In accordance with the patient, the GP should then initiate targeted interventions such as 

treatment adjustments or simplification. When initiating more complex interventions, an interprofessional 

collaboration between the physician and other health care professionals is advised. Finally, all involved 

HCPs should be informed about the interventions to contribute to an optimal outcome for the patient.  
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Figure 2 Visualization of the optimal process for the BM-LQ tool in a swimlane diagram, according to 4 

steps following an adapted PDCA cycle (Place, Do, Check, Act).[26] 
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Discussion 

We successfully translated and culturally adapted the MRB-QoL for German-speaking patients. The 

adaption resulted in a shortened 17-item tool, the BM-LQ. Key stakeholders in the primary care setting 

defined an optimal process for the BM-LQ, including an interprofessional collaboration when initiating 

targeted interventions. 

Translation of the MRB-QoL tool 

The translation steps were performed according to the ten steps of ISPOR. The cognitive debriefing (step 7) 

was expanded and modified according to Valmi D. Sousa et al. by including experts who evaluated the 

comprehensibility and relevance of the items. This additional step in two rounds led to the elimination of 14 

items, including the two subsections “health care services” and “social well-being” of the MRB-QoL. 

Although the experts agreed that these two subsections were nonrelevant, they perceived very differently 

what constitutes the medication-related burden for patients. The interrater reliability showed weak 

agreement (κ=0.056), but increased to a slight agreement(κ=0.329). Therefore, the BM-LQ must be clearly 

distinguished from the original tool, which claims to assess medication-related burden and quality of life-

related changes fully.[13] In contrast, the BM-LQ represents a shortened version of the original tool designed 

to screen patients with a medication-related burden in primary health care. Therefore, the next step should 

be to evaluate the tool for this purpose in the primary health care setting.  

Process mapping 

We used process mapping, precisely the swimlane method, to define the process of using the BM-LQ in 

primary health care. The method was developed for the industry, but it is particularly suitable for the 

healthcare sector due to its simplicity.[26] This method allows for visually arranging and structuring 

essential activities of processes of interest. In addition, it enables the assignment of responsibilities to the 

involved stakeholders.[27, 28] We defined the basic structural phases of the process using the PDCA cycle 

to define a clear process flow, including the responsibilities of the individual stakeholder within the 

process.[26] However, with only four process steps, the level of detail is low and is a general limitation of 

swimlane diagrams.[27] Still, the method has proven to be a feasible approach to define the process of the 

BM-LQ in daily practice. We conducted process mapping in the different stakeholder groups separately. 
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This helped to understand the different viewpoints on the newly introduced concept of medication-related 

burden. It would have been conceivable to conduct a focus group discussion with all stakeholders together. 

However, the opinions of dominant participants are often more strongly represented in focus groups.[29] 

Thus, one large focus group discussion would probably have resulted in only one process with the opinions 

of dominant individuals/professional groups, which would have most likely influenced the results. Still, the 

essential aspect named by all stakeholders during the process mapping was interprofessional cooperation. 

Therefore, a valuable next step might be to invite all stakeholders to discuss the final process map in a 

professional consensus meeting and delineate the further steps to implement the BM-LQ in the primary care 

setting. 

Strengths and Limitations 

The work's strengths lie in the structured methodological approach of the translation process following the 

ten steps of the ISPOR principle. This allows to minimize the risk of mistranslations or inserting 

misinterpretations of words. In addition, the cognitive debriefing with native-speaking patients and experts 

should guarantee the comprehensibility and relevance of the tool for the targeted users. Also, we introduce 

process mapping as a feasible and straightforward working tool in the interprofessional environment in 

primary health care. We also acknowledge some limitations. First, all patients involved in the cognitive 

debriefing were from Switzerland. This could have been prevented with an equal distribution of the 

participants among the German-speaking countries Germany, Austria, and Switzerland. Second, the 

agreement between experts concerning the relevance of the items was low. Hence, the addition of a third 

expert round might have improved the agreement between experts. Third, the process map of the BM-LQ is 

limited to the primary health care system of (Northwestern) Switzerland and can not be generalized to other 

countries. 

Conclusion 

The MRB-QoL tool was successfully translated into German. The adaption resulted in a shortened 17-item 

tool, named the BM-LQ. Health care representatives saw its field of use in primary patient care with 

interprofessional cooperation. Next, the German BM-LQ will be validated in this setting.   
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Appendix A Template of a swimlane diagram 
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A5- Adherence counseling: Analyzing patient encounters with 

pharmacy teams with a focus on medication adherence 
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Abstract 

Background 

In community pharmacies, the extent of counseling on medication adherence appears to be low and is 

not well documented. Our goals were to characterize the adherence counseling encounters in community 

pharmacies, and compare the encounters with and those without addressed medication adherence. 

Methods 

We conducted a subanalysis of an observational study performed in 10 community pharmacies in 

Switzerland that was focusing on medication adherence counseling (Project A4). In brief, a silent 

observer (master Student) coded the content of encounters with the help of a checklist. We characterized 

encounters in which medication adherence was addressed (frequency of counseled medication 

adherence topic) and compared them with encounters where medication adherence was not addressed 

by applying Chi-Square, Fisher’s Exact Test, Spearman, and Mann-Whitney U tests where appropriate. 

Results 

In 325 observed encounters, medication adherence was addressed with 73 (21.9%) patients, and 

adherence counseling on any topic was performed with 50 (15%) patients. The encounters with 

adherence counseling were on average 1.6 minutes longer (7.5 ± 5.2 min vs. 5.9 ± 4.8, p = 0.002). The 



Project A 

[98] 

 

number of counseling topics (excluding medication adherence counseling) was on average two per 

encounter and did not differ between both groups (2.04 ± 2.04 vs. 1.93 ± 1.93, p = 0.762). On average, 

1.4 ± 0.6 topics of medication adherence were thematized during adherence counseling, mainly 

addressing patient-related issues. 

Conclusion 

Community pharmacy teams are able to counsel on a broad spectrum of patient-related issues when 

addressing medication adherence. Addressing medication adherence during patient counseling is not 

time-consuming and does not affect other counseling activities.  
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Background 

In the daily activities of community pharmacies, the amount of counseling on medication adherence 

appears to be low. An observational study in community pharmacies found that only 7% of the patients 

were receiving counseling about medication adherence [1]. In project A4, we tested a framework to 

address medication adherence during daily encounters that consisted of three items: the target customer 

(Who), the target plan (How), and the target goal (How many). The pharmacy teams accepted the 

framework and applied it during one working day while counseling (= pilot day). However, the content 

of the observed pharmacy team-patient interactions during the encounters with medication adherence 

counseling was not further analyzed. Our goals were to characterize the content of the medication 

adherence counseling encounters in community pharmacies and to compare the encounters with 

addressed medication adherence with those not addressed. 

Methods 

We conducted a subanalysis of the observational study performed in 10 pharmacies in Switzerland that 

was focusing on medication adherence (see Project A4). During the pilot day, a silent observer (master 

student) coded the encounters content with the help of a checklist. We adapted an existing checklist that 

has been developed for the coding of pharmacy encounters with a focus on medication adherence 

counseling.[1] The original checklist includes 68 predefined topics in nine categories: patient 

characteristics, details about the medicines, type of encounter, counseling topics, situation, resulting 

activities, follow-up, strategies for addressing medication adherence, and topics of medication 

adherence counseling. In addition, Boeni et al. proposed eight topics for medication adherence: positive 

reinforcement, organization, therapy/ disease understanding, motivation, appointment keeping, skills, 

and barriers, the meaning of nonadherence.[1] We defined medication adherence counseling as 

performed when at least one of the eight above-mentioned topics was coded. The observer coded the 

content of sequential encounters between any pharmacy team member and any patient. We defined an 

encounter as starting with the greeting and ending with the farewell of a patient. No patient data were 

collected, except for gender and age that were estimated. No ethics committee approval was needed. 

The data of the checklists were entered in and analyzed with the Statistical Package for the Social 
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Sciences (SPSS; Version 25.0 IBM Corporation, Armonk, NY, USA), or Microsoft Excel (Microsoft 

Office Home and Student 2016, Microsoft Corporation, Redmond WA, USA), or Tableau Desktop 

Professional Edition Version (2019.3.0, Tableau Software, Seattle, WA, USA).  

Statistical analysis 

We characterized encounters by the frequency of counseled medication adherence topics, and compared 

those where medication adherence was addressed with those where medication adherence was not 

addressed. We applied Chi-Square, Fisher’s Exact Test, Spearman, and Mann-Whitney U tests to 

compare variables of the two groups (medication adherence addressed vs. medication adherence not 

addressed) where appropriate. We considered a p-value of <.05 as statistically significant. 

Result 

A total of 325 encounters were observed during a total of 72 hours and 15 minutes. The pharmacy teams 

approached 73 patients (22.5%) to address medication adherence. Addressing medication adherence 

took place on average 3.7±3.3 minutes (range: 0-17 minutes) after the start of the encounter. Of the 73 

approached patients, 23 (31.5%) refused to engage in counseling on medication adherence, resulting in 

50 (15.4% of all patients) counseled patients.  

Characteristics of the encounters with medication adherence counseling 

On average, 1.4 ± 0.6 topics of medication adherence were addressed, with positive reinforcement being 

the most frequent (see Table 1). Compared to encounters without medication adherence counseling, the 

duration of encounters with counseling was on average 1.6 minutes longer (+ 27%; 7.5±5.2min vs. 

5.9±4.8, p = 0.002), and 1.57 more topics were discussed (3.5±2.2 vs. 1.93±1.93, p < 0.0001). The 

number of counseling topics (excluding medication adherence counseling) was on average two per 

encounter and did not differ between both groups (2.04±2.04 vs. 1.93±1.93, p =0.762).  
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Table 1 Definition of the medication adherence topics that were discussed during 50 encounters, adapted 

from [1], with frequency; multiple topics are possible 

Medication adherence topic [1] Definition Number of patients counseled n (%) 

Positive reinforcement Acknowledging and encouraging the patient's 

efforts to behave in an adherent manner 

25 (50%) 

Organization The patient is presented with options that make it 

easier for him/her to organize his/her medication. 

These include: labels, dosettes, agenda, timer, 

telephone, the inclusion of social support from 

family and friends or home care nursing 

19 (38%) 

Therapy / Disease 

understanding 

Information explaining the therapy or the disease 

is passed on to the patient. The information is 

used to understand why he/she is receiving a 

particular medicine and should therefore be 

guided by certain behavioral patterns 

10 (20%) 

Motivation The patient's motivation towards taking the 

medication is assessed and, if necessary, 

supported by the pharmacy 

6 (12%) 

Dates Reminding the patient of appointments (refill, 

self/monitoring, physician) 

6 (12%) 

Skills Physical barriers such as visual impairment, poor 

dexterity, aspect (size, shape, smell, taste), 

method of application, and swallowing 

difficulties are addressed 

4 (8%) 

Barriers Includes psychological barriers such as 

forgetfulness, lifestyle, fear of side effects, or 

downplaying the severity of the illness  

2 (4%) 

What does nonadherence 

mean? 

The term nonadherence is explained.  0 (0%) 
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Characteristics of all encounters  

From the total 13 documented counseling topics, “adverse drug reaction” and “therapy goal” were 

significantly more often discussed during encounters where the patients were explicitly counseled about 

medication adherence (14% vs. 4.4%, p = 0.016; 12% vs. 2.9%, p = 0.011; Figure 1). Less than 10% 

of all patients were actively asking questions about their medication regime, with no difference between 

the two groups (10% without medication adherence counseling vs. 8% with medication adherence 

counseling, p = 0.582, data not shown). 

 

Figure 1 Percentage of counseled patients according to the counseling topics during encounters with 

medication adherence counseling (dark grey; n =50) and without (light grey; n = 275). A significant 

difference is marked with an asterisk (*). 
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Discussion 

Overall, approximately 1 out of 7 patients (15.4% of all patients) was counseled about medication 

adherence during daily activities in community pharmacies. Our analysis shows that addressing 

medication adherence does not affect overall counseling activity (number/frequency of counseling 

topics), only the counseling length (on average 1.6 minutes longer). This result contradicts the 

commonly mentioned barrier “lack of time” that prevents pharmacy teams from addressing medication 

adherence during encounters [2, 3]. During the medication adherence counseling, different issues 

regarding medication adherence were discussed such as medication-centered barriers (i.e., 

organizational problems). However, patient-centered issues (motivation, positive reinforcement) were 

mainly the focus of the consultation. This contradicts the general statement that pharmacists primarily 

focus on medication-centered issues [4]. The limiting factor of this study is that effect of the counseling 

was not documented. Nevertheless, it was possible to document that pharmacy teams discuss a broad 

spectrum of medication adherence issues with the patient, demonstrating the ability to tailor counseling 

to the patient's needs. This is of utmost importance in light of a growing body of evidence showing that 

interventions are only successful if they are tailored to the specific needs of the patient [5, 6]. 

Conclusion 

The community pharmacy teams counseled a broad spectrum of patient-related issues when they 

addressed medication adherence during encounters with patients. This activity is not time-consuming 

and does not affect other counseling activities. 
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Abstract 

Background: In recent years worldwide, professional pharmacy services have been developed, piloted, 

and implemented, but few have reached sustainability. Implementation strategies should act as 

facilitators to overcome implementation barriers. Ideally, the strategies should be clearly defined, 

tailored to the setting, and piloted by practitioners to guide the implementation process. The Deming or 

PDCA cycle is a promising core structure for a comprehensive implementation strategy. 

Goal: Our goal was to develop an implementation strategy for professional pharmacy services in 

community pharmacies based on the PDCA cycle. 

Methods: We conducted a pragmatic literature search to retrieve implementation strategies for 

pharmacy practice based on the PDCA cycle. We used the Framework for the Implementation of 

Services in Pharmacy (FISpH) to tailor the strategy to the setting. We performed the pilot-testing in 

three consecutive steps with three different groups and subsequent adaptions: i) Pharmacy master 

students evaluated the usability and comprehensibility; ii) Community pharmacists evaluated the 

acceptability, feasibility, and appropriateness; iii) Community pharmacists used the strategy to 

implement a new professional pharmacy service and revaluated acceptability, feasibility, and 

appropriateness. All variables were evaluated with answering to questions on a 4-point Likert scale. 

Results: We found six published variations of the PDCA cycle used in the health care setting. We 

developed an implementation strategy named “fokus°PDCA” where each letter stands for one step. 

Fourteen pharmacy master students rated the usability and comprehensibility of the first version of 

fokus°PDCA at 3.6±0.2 and 3.7±0.3, respectively. Fourteen community pharmacists rated the 

acceptability, feasibility, and appropriateness of an amended version at 3.6±0.4, 3.4±0.3 and 3.6±0.3, 

respectively. Eight community pharmacists used the strategy to implement a professional pharmacy 

adherence service (n = 5), a vaccination service (n = 2), or a labor analysis service (n = 1), and rated the 

acceptability, feasibility, and appropriateness at 3.2±0.1, 3.6±0.2 and 3.3±0.2, respectively. 

Conclusion: We have successfully developed an implementation strategy for professional pharmacy 

services. First evaluations resulted in good scores for usability, comprehensibility, acceptability, 
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feasibility, and appropriateness. In the next step, the strategy will be used for implementing a new 

professional pharmacy service and effectiveness will be assessed. 

Keywords: Implementation strategies1, implementation barriers2, tailoring3, pharmaceutical 

care4, pharmacy practice5, community pharmacy6. (Min.5-Max. 8) 
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Introduction 

Innovations in health care aim to change practice, reduce costs, improve outcomes and/or redefine the 

tasks and responsibilities of health care professionals (Flessa and Huebner, 2021). The professional 

profile of pharmacists has changed from a pure medication expert to a patient-focused medication 

provider with a more important role in primary care (Wiedenmayer et al., 2006). Many professional 

pharmacy services have been designed and evaluated extensively in research studies (Crespo-Gonzalez 

et al., 2017), such as pharmacist-led patient diabetes monitoring programs (Ali et al., 2012), smoking 

cessation assistance (Carson-Chahhoud et al., 2019), or medication therapy management services 

(Houle et al., 2014;Messerli et al., 2016). However, few services have been implemented sustainably. 

In a European survey about professional pharmacy services, nearly half of the services (40/81) had 

reported low levels of implementation (Soares et al., 2020). The reasons for this imbalance are manifold 

and depend predominantly on the implementation factors that are defined as “elements that moderate 

the implementation of evidence-based services” (Garcia-Cardenas et al., 2018). These factors can act as 

facilitators or barriers during the process of implementing professional pharmacy services (Garcia-

Cardenas et al., 2018). To improve the implementation process, strategies should be used to overcome 

implementation barriers. Implementation strategies are known as “methods or techniques used to 

enhance the adoption, implementation, and sustainability of a clinical program or practice” (Powell et 

al., 2015). For the implementation of services in community pharmacies, many strategies have been 

applied with different degrees of complexity (for example, discrete or multifaceted), at different levels 

(for example, micro-level to macro-level), and at different times (Moullin et al., 2016). As in 

intervention research, implementation strategies should be clearly defined and preceded by a 

development and evaluation process (Craig et al., 2008). In most community pharmacies, however, time, 

money, and human resources are limited when it comes to implement a new professional pharmacy 

service (van de Pol et al., 2019). Thus, effective strategies should be in place. Unfortunately, names, 

definitions, and specifications of most underlying strategies are lacking in published implementation 

studies (Proctor et al., 2013). Therefore, comparing different strategies is difficult, and it is still unclear 

whether multifaceted strategies or single-component strategies are more efficacious (Squires et al., 
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2014). Powell et al. have already defined 73 discrete strategies (Powell et al., 2015) and mapped them 

for their importance and feasibility (Waltz et al., 2015). The development and implementation of 

strategies for quality monitoring has been reported as a strategy with the highest feasibility and 

importance (Waltz et al., 2015). Quality monitoring and improvement methods are already increasingly 

used in the health care sector for existing processes (Varkey et al., 2007;Walshe, 2009;Brown et al., 

2018;Christoff, 2018). The prominent Deming cycle, also called the PDCA cycle, describes the four 

stages of planning (Plan), execution (Do), review (Check), and adjustment (Act) (Sokovic et al., 2010). 

It is used for point-by-point perfection or optimization of a process by applying iterative, sequential 

cycles (Waser and Peter, 2016). The existing processes are repeatedly questioned and evaluated, which 

is often missed when applying complex implementation strategies (Moullin et al., 2016). Therefore, we 

hypothesize that the PDCA cycle can serve to develop a feasible and appropriate implementation 

strategy for professional pharmacy services. Our goal was to develop an implementation strategy for 

professional pharmacy services in community pharmacies based on the PDCA cycle.  
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Methods 

We performed a pragmatic literature search (13.1.2020) to find implementation strategies using the 

PDCA cycle in the health care setting. The search was conducted in PubMed and Google Scholar with 

the terms “PDSA”, “PDCA”, “Deming cycle”, and “health*care” and their synonyms. We then 

developed a tailored strategy to the community pharmacy setting, and tested the implementation strategy 

with community pharmacists.  

Tailoring the strategy to the community pharmacy setting 

The first draft of the strategy was amended according to the Framework for the Implementation of 

Services in Pharmacy (FISpH)(Moullin et al., 2016). The FISpH defines six process steps during an 

implementation: Development/discovery, exploration, preparation, testing, operation, and 

sustainability. The purpose of each step was defined with corresponding questions in order to enable 

reflection on the implementation process. 

Testing the strategy with community pharmacists 

Test groups 

The strategy was tested in three consecutive groups and subsequently adapted: Pharmacy master 

students during their internship in a community pharmacy (Group 1), pharmacists working in a 

community pharmacy (Group 2), and pharmacists working in a community pharmacy just about to 

implement a new professional pharmacy service (Group 3). Participants were recruited in the 

acquaintance of the investigators. Participants of Group 3 were engaged via three channels: a regional 

pharmacy association “Aargauer Apothekerverband”, the Swiss pharmacy association's continuing 

education program “FPH Offizin”, and a group of independent pharmacies “TopPharm” that were 

piloting a new professional pharmacy service in selected pharmacies. Participants were provided with a 

folder containing the instructions for the use of the strategy, and a two-part instructional video. 
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Test settings 

A simulated and a real life implementation of a professional pharmacy service were used. The simulated 

implementation concerned a vaccination program, and was given to participants of Group1 and Group 

2. The real life implementation concerned a new professional service that participants of Group 3 were 

about to implement in their community pharmacy.  

Evaluation of the strategy 

The strategy was evaluated with two questionnaires assessing usability, comprehensibility, 

acceptability, feasibility, and appropriateness (see Table 1). Answers were given on a 4-point Likert 

scale (agree; somewhat agree; somewhat disagree; disagree; see Table 1). In March 2020, participants 

of Group 1 applied the implementation strategy during a workshop and evaluated its usability and 

comprehensibility (Table 1) with a 10-item questionnaire. In April 2020, participants of Group 2 

obtained the implementation strategy and instructions per mail. They evaluated the implementation 

strategy’s acceptability, feasibility, and appropriateness with a 15-item questionnaire. The participants 

of Group 3 tested the strategy during three months or completed at least two PDCA cycles between 

November 2020 and July 2021. When finished, they evaluated the strategy's acceptability, feasibility, 

and appropriateness with the 15-item questionnaire. The implementation strategy was amended 

according to the comments of each group, if needed.  

Data analysis 

Microsoft Excel (Microsoft Office Home and Student 2016, Microsoft Corporation, Redmond WA, 

USA) or Tableau (Desktop Professional Edition Version 2021.1, Tableau Software, Seattle, WA, USA) 

were used for data analysis. Means with standard deviation (s.d.) and percentages for the answers to the 

questionnaires were calculated. 
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Table 1 Variables used for the evaluation of implementation strategies, with the definition from 

literature including references, and derived item for assessing the variable with a questionnaire 

Variable Definition in literature (reference) Derived item for 

assessing the variable 

with a questionnaire 

Comprehensibility "The quality of being easy or possible to 

understand"(Cambridge, 2022) 

Is the strategy formulated 

and structured 

understandably?  

Usability "Extent to which a system, product or service 

can be used by specified users to achieve 

specified goals with effectiveness, efficiency, 

and satisfaction in a specified context of 

use"(ISO, 2018) 

Is the use of the strategy 

associated with a high 

level of satisfaction by the 

pharmacists 

Acceptability "Is the instrument acceptable to 

patients?"(Fitzpatrick et al., 1998) 

Are pharmacists motivated 

to use the strategy? 

Appropriateness "Is the content of the instrument appropriate to 

the questions which the clinical trial is intended 

to address?"(Fitzpatrick et al., 1998) 

Is the strategy suitable to 

support the 

implementation of 

professional pharmacy 

services? 

Feasibility "Is the instrument easy to administer and 

process?"(Fitzpatrick et al., 1998) 

Is the strategy easy to use? 
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Results 

Pragmatic literature research 

Six PDCA variations were retrieved from the literature (see Table 2). Two quality improvement methods 

seemed suitable to build the core structure of a new implementation strategy, the FOCUS-PDCA (Taylor 

et al., 2014) and the MFI (Langley et al., 2009). The FOCUS-PDCA was favored because it is more 

comprehensive.  

Table 2 Variations of the PDCA cycle published in implementation articles, with corresponding 

reference, acronym, and definition 

Acronym Definition 

PDCA (Deming, 1986) Plan, Do, Check, Act 

PDSA (Deming, 1993) Plan, Do, Study, Act 

SDCA-PDCA (Imai, 1993) Standardize, Do, Check, Act – Plan, Do, Check, 

Act 

FOCUS-PDCA (Taylor et al., 2014) Find a process to improve, Organize to improve 

the process, Clarify current knowledge of the 

process, Understand sources of process 

variation, Select the process improvement – 

Plan, Do, Check, Act 

MFI (Langley et al., 2009) Model For Improvement 

RADAR (Waser and Peter, 2016) Results, Approach, Deploy, Assess, Refine 

 

Tailoring the strategy to the community pharmacy setting 

The FOCUS-PDCA was amended to fit the implementation process of professional pharmacy services 

according to the FISpH (Moullin et al., 2016). The original tasks were reformulated. The steps were 

defined in German, resulting in the implementation strategy “fokus°PDCA”(see Table 3). Each letter 

stands for one step, and each step has a specific objective. This results in a nine-step process consisting 
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of a five-step preparation part (“fokus”) and a four-step repetitive part (“PDCA”, see Figure 1). We 

defined additional specific questions or tasks for each step, and created a manual for the user. We 

characterized the elements of the implementation strategy according to Proctor et al. by defining the 

following variables: the actor, the action, the target of the action, temporality, dose, implementation 

outcome, and justification (Proctor et al., 2013). For the specification of the elements, see Appendix A. 

 

 

Figure 1 fokus°PDCA implementation strategy with five preparation steps (“fokus”, initial part) and 

four reiterative steps (“PDCA”, main part) with the corresponding six stages of the implementation 

process defined by the FISpH (in boxes) (Moullin et al., 2016).
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Table 3 Conversion of the original quality improvement method FOCUS-PDCA (Taylor et al., 2014) to the implementation strategy fokus°PDCA with acronyms, 

including the six stages of the FISpH (Moullin et al., 2016). 

Original FOCUS-PDCA for quality 

improvement (Taylor et al., 2014) 

Developed fokus°PDCA for community 

pharmacy 

Purpose of the step Question enabling to define the step Six stages of the FISpH (Moullin et 

al., 2016) 

F Find a process to improve f find a service to implement Name the service What kind of service is it? - Development or discovery: 

Development of the service by the 

pharmacy or pharmacy group and/or 

discover externally developed services. 

 

- Exploration: Assessment of whether 

the service fits into the pharmacy, as 

well as what benefits the service brings 

to the pharmacy. 

 

- Preparation: Preparing the delivery 

of the service 

O Organize to improve the process o organize the resources for the 

service 

Document necessary competencies 

and infrastructure  

What competencies must the pharmacy 

team fulfill to be able to offer the 

service? 

What infrastructure is required to 

implement the service? 

C Clarify current knowledge of the 

process 

k clarify (in German: klären) the 

significance of the service for 

your pharmacy 

Document benefits, additional 

expenditure, and service concept 

What benefits does the pharmacy 

expect from the service? 

What changes in the day-to-day work 

of the pharmacy does the service 

entail?  

Does the service fit into the concept of 

the pharmacy? 

U Understand sources of process 

variation 

u understand your surroundings Assess the demand  How does the pharmacy assess the 

demand for the service among its 

customers? 

S Select the process improvement s select the strategy for 

implementing the service 

Consider individual strategy with 

tasks, deadlines, and responsibilities 

What is the primary goal of the 

implementation? 

What tasks are necessary to achieve the 

main goal? 

Who should perform the task? 

When should the task be executed? 
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P Plan P Plan Plan What tasks are to be performed during 

the period of this cycle? 

Who should carry these tasks out? 

How to recognize if a task is 

successfully implemented (i.e., 

indicators for success)? 

- Testing: Trialing the service, 

operating for a defined period or with 

limited numbers 

 

- Operation: Full rollout of the service  

 

- Sustainability: Ongoing service 

provision, maintenance of supportive 

conditions, and persistence of service 

outcomes 

D Do D Do Do Was the plan executed as expected? 

What was noticed during the execution? 

C Check C Check Check Were the tasks successfully 

implemented (i.e., were the indicators 

of success achieved)? 

Where is room for improvement? 

What new tasks were discovered 

through the cycle? 

A Act A Act Act What tasks were successful and will 

continue to be performed in the next 

cycle? 

What tasks will be revised/adjusted for 

the next cycle? 

What task will be added in the next 

cycle? 
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Testing the strategy with three groups of community pharmacists 

Fourteen master's pharmacy students (78.5 % female) estimated the comprehensibility and usability of 

the first draft of the fokus°PDCA to be high with mean scores of 3.7 ± 0.3 and 3.6 ± 0.2, respectively 

(see Figure 2). No adaptation was needed, neither to the fokus°PDCA itself nor to the accompanying 

documents. 

 

Figure 2 Estimates of the comprehensibility and usability of the fokus°PDCA on a 10-item 

questionnaire by pharmacy master students (n = 14) 

A total of 22 pharmacists (see demographics in Table 4) rated the acceptability, appropriateness, and 

feasibility of the fokus°PDCA. All participants indicated high acceptability, feasibility, and 

appropriateness with an overall mean of 3.5 ± 0.7 (see Figure 3). Fourteen community pharmacists 

(Group 2) rated acceptability, feasibility, and appropriateness at 3.6 ± 0.4, 3.4 ± 0.3, and 3.6 ± 0.3, 

respectively. In Group 3, eight community pharmacists used the strategy to implement a professional 

pharmacy adherence service (n = 5), a vaccination service (n = 2), or a labor analysis service (n = 1), 

and rated the acceptability, feasibility, and appropriateness at 3.2 ± 0.1, 3.6 ± 0.2 and 3.3 ± 0.2, 

respectively. No adaptation was needed, neither to the fokus°PDCA itself nor to the accompanying 

documents. 

  



Project B 

[120] 

 

Table 4 Demographics of the 22 pharmacist participants of Group 2 and Group 3 

 

 Group 2 (N = 14) Group 3 (N = 8) 

Female n (%) 13 (92.9) 7 (87.5) 

Median age (IQR) [years] 31.5 (29.8 – 35.5) 29.5 (27.3 – 33.5) 

Median work experience (IQR) 

[years] 

3.3 (2 – 7.6) 3.0 (2 – 6.3) 

Function n (%) 

Managing director pharmacy  

Employed pharmacist 

Pharmacy technician  

 

5 (35.7) 

9 (64.3) 

0 (0) 

 

4 (50.0%) 

3 (37.5%) 

1 (12.5%) 
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Figure 3 Estimates of the acceptability, appropriateness, and feasibility of the fokus°PDCA on a 15-item questionnaire by pharmacists applying the fokus°PDCA 

in a simulated setting (Group 2; left, white background) and in a real life setting (Group 3; right, black background
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Discussion 

We developed an implementation strategy for professional pharmacy services named fokus°PDCA. We 

obtained the nine steps of the strategy by tailoring a published quality improvement method, the PDCA 

cycle, to the pharmacy setting. The new strategy was tested with community pharmacists. The first 

evaluation of fokus°PDCA has shown good scores for the variables: usability, comprehensibility, 

acceptability, feasibility, and appropriateness. 

Tailoring the strategy to the community pharmacy setting 

The process of tailoring implementation strategies has been stressed out as a possible solution to improve 

the implementation and the effectiveness of implementation strategies. The most common approach is 

to match implementation strategies to identified implementation barriers. However, there is no 

consensus on the best way to overcome a specific barrier (Waltz et al., 2019). Additionally, the methods 

used to identify barriers are often not clearly defined (Baker et al., 2015) and are mostly not feasible in 

the community pharmacy setting with its limited resources (van de Pol et al., 2019). Therefore, we chose 

the approach to select one strategy, the PDCA cycle, and to tailor its steps to the entire implementation 

process in the pharmacy setting. We hypothesize that the PDCA cycle encourages the user to constantly 

identify implementation barriers (Check, Act) and address them in the next cycle (Plan, Do). To adapt 

the PDCA cycle to the full implementation process, we used the FISpH (Moullin et al., 2016). 

Frameworks are recommended to tailor implementation strategies (Moullin et al., 2020) as they try to 

represent and explain the key concepts, variables, and factors of the implementation process (Flaspohler 

et al., 2008;Kitson et al., 2008;Meyers et al., 2012;Farley et al., 2013). The FISpH is based on the 

Generic Implementation Framework (GIF) (Moullin et al., 2015) and adapted to the community 

pharmacy setting. It covers the basic concepts of implementing professional pharmacy services in 

community pharmacies and has already been used to describe the implementation process of a 

medication analysis service in pharmacies (Lelubre et al., 2019). We defined that the implementation 

strategy should incorporate the six implementation stages: A one-time initial part that includes the first 

three stages ("development or discovery", "exploration", and "preparation") and the repeating main part 

that includes the three other stages ("testing", "implementation", and "sustainability"). This two-part 
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structure should provide practical guidance in the planning and execution of the implementation. We 

have deliberately emphasized the first three stages because of the importance of the pre-implementation 

phases, although little attention is paid to them (Garcia-Cardenas et al., 2017). 

Testing the strategy with community pharmacists 

The strategy showed good scores for the variables comprehensibility and usability. Good scores for 

these variables are essential because the strategy should be self-explanatory and used by the pharmacy 

team without background knowledge about the concept of the PDCA cycle. Similarly, the variables 

acceptability, feasibility, and appropriateness showed good scores in both evaluation rounds, indicating 

that pharmacists are willing to use the strategy. The evaluation of the appropriateness and acceptability 

of the strategy is our contribution and is not mentioned by Waltz et al., who rated implementation 

strategies according to their importance and feasibility (Waltz et al., 2015). We are convinced that 

appropriateness and acceptability are essential to estimate the potential of implementation strategies. 

Thus, these variables should be assessed before applying the strategies in effectiveness-implementation 

hybrid designs Type II and III. Of note, we have tested the fokus°PDCA first with future users of the 

strategy rather than with an expert consensus approach (Waltz et al., 2015). This is in line with 

recommendations regarding the development of complex interventions, where strategies should be 

thoroughly tested by future users to potentially avoid problems with acceptability, fidelity, and the 

delivery of the strategy (O'Cathain et al., 2019). During the testing phase, the strategy can be constantly 

improved by getting feedback from the users, what allows to identify problems and improve the strategy 

(O'Cathain et al., 2019). 

Strengths 

First, in analogy to intervention research, our intervention, i.e., the fokus°PDCA, has been clearly 

defined and preceded by a development and testing process (Craig et al., 2008). This transparency should 

facilitate the uptake of the fokus°PDCA in community pharmacies just about to implement new 

professional services. Also, this procedure might improve the measurement and reproducibility of the 

fokus°PDCA as an implementation strategy, which is considered essential for future evaluation (Squires 

et al., 2014). Second, we adapted the PDCA cycle according to the FISpH. This framework is specific 
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to the pharmacy, and consequently, we claim that our implementation strategy is tailored to the 

pharmacy setting. Third, potential users were engaged through the whole development process of the 

fokus°PDCA. This might facilitate the implementation of the strategy in the future. Fourth, the 

fokus°PDCA was tested with three different professional pharmacy services. This tends to demonstrate 

its unlimited nature for the implementation of professional pharmacy services. 

Limitations 

First, we have developed the fokus°PDCA according to literature, enriched by a pharmacy-specific 

framework, and not with methods such as concept mapping, group model building, conjoint analysis, or 

intervention mapping. Although these methods are suggested by implementation researchers (Powell et 

al., 2017), we claim that simplification can be powerful when it comes to adding work in the community 

pharmacy’s processes. Thus, we searched for a ubiquitous and simple concept to start the development 

of our implementation strategy. Second, the pharmacists who participated in the testing of the strategy 

were highly motivated. Thus, we cannot exclude a selection bias of the users. However, with a selected 

group of participants, we relied on experienced personal in implementing new services and documenting 

the tasks performed. This process guarantees valid data. Third, the fokus°PDCA was tested in a regional 

context in Switzerland. We cannot claim that it is generalizable to other countries, although the unlimited 

nature of the fokus°PDCA should permit its use in other health care systems. Fourth, the real-life users 

evaluated the fokus°PDCA after one or two cycles without long-term experience. Nevertheless, we 

claim that this lapse of time is sufficient to estimate the usefulness and other variables of the strategy, 

especially when it comes to implement a new service in its own community pharmacy. 

Conclusion 

We were able to tailor a defined, specific and standardized implementation strategy for professional 

services. The fokus°PDCA is based on theory, including a pharmacy-specific framework, and showed 

good acceptance. In the next step, the fokus°PDCA will be tested for effectiveness in an implementation 

study of a professional pharmacy service. 
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Appendix A: Variables needed to characterize the implementation outcomes according to Proctor et al. 

(Proctor et al., 2013) with definition and transfer to the fokus°PDCA 

Variable Definition Transfer to the fokus°PDCA 

strategy 

The actor Identify who enacts the strategy 

(e.g., administrators, payers, 

providers, patients/consumers, 

advocates, etc.) 

Pharmacy teams 

The action Use active verb statements to 

specify the specific actions, steps, 

or processes that need to be 

enacted 

Use an adapted form of the PDCA 

cycle with the four steps: Plan-Do-

Check-Act 

Action target Specify targets according to 

conceptual models of 

implementation 

Identify unit of analysis for 

measuring implementation 

outcomes 

Target the six defined stages of an 

implementation of a professional 

pharmacy service according to the 

FISpH (Moullin et al., 2016) by 

documenting and improving the 

implementation process on the 

pharmacy level 

Temporality Specify when the strategy is used Use the strategy during the six 

stages of the FISpH (Moullin et al., 

2016):  

1. Development/Discovery 

2. Exploration 

3. Preparation 

4. Testing 

5. Operation 

6. Sustainability 

Dose Specify dosage of the 

implementation strategy 

Each pharmacy can choose an 

individual number of PDCA cycles 

during the implementation process  

Implementation outcome 

affected according to Proctor et 

al. (Proctor et al., 2011) 

Identify and measure the 

implementation outcome(s) likely 

to be affected by each strategy 

Rate with: Not at all likely, 

Slightly likely. Moderately likely, 

very likely, Completely likely 

Acceptability Slightly likely 

Adoption Very likely 

Appropriateness Slightly likely 

Feasibility Moderately 

likely 

Fidelity Very likely 



Project B 

[129] 

 

Implementation 

cost 

Moderately 

likely 

Penetration Very likely 

Sustainability Very likely 

Justification Provide empirical, theoretical, or 

pragmatic justification for the 

choice of implementation 

strategies. 

The PDCA cycle of Deming 

(Deming, 1986) is one of the most 

frequently applied quality 

improvement methods in the health 

care sector (Varkey et al., 

2007;Brown et al., 2018;Christoff, 

2018)  
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Appendix B: The final fokus°PDCA 
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Abstract 

Introduction 

Outcomes for the implementation of professional pharmacy services are rarely defined. The impact of 

an implemented service is mainly defined by economic, clinical, and humanistic outcomes (ECHO). 

These outcomes are predominantly obtained via randomized controlled studies that can be applied to a 

limited type of services. Therefore, it is essential to develop other pragmatic outcome measures and to 

test them with appropriate study designs. This work aimed to evaluate the adequacy of the 

implementation outcomes defined by Proctor et al. when a pharmacy team implements a new 

professional pharmacy service named TopCompliance. In brief, the software application 

TopCompliance includes a reminder function, which reminds patients via email, SMS, or telephone to 

obtain their medication from their pharmacy before running out of supply. 

Methods 

We conducted a pilot study in selected pharmacies that were about to implement TopCompliance. We 

used seven predefined outcomes to assess the implementation over six months. The primary outcome 

was defined as the number of active users of the service TopCompliance. The implementation outcomes 

acceptability, adoption, appropriateness, feasibility were measured with two short questionnaires 

distributed at the study start and one month later. The implementation outcomes penetration and 

sustainability were measured six months later.  

  



Project B 

[137] 

 

Results 

Five pharmacies were included that had on average 3.3±2 active users of the service during 6 months. 

The number of users fluctuated over time and between pharmacies, with a maximum of 5.4 ± 1 users 

per pharmacy in month 5. At the study start, the agreement between pharmacy team members (n = 28) 

was high for appropriateness (75%) and adoption (92.3%), and unsure for acceptability (50%). At month 

1, the three variables dropped remarkably (appropriateness: 36.5%, adoption: 53.8%, and acceptability: 

3.8%). Feasibility was scored at 2.8 ± 0.2 on a 4 point Likert scale. At month 6, penetration was high 

with 4 pharmacies still using the service (80%), and sustainability was low, with two pharmacies 

planning to continue working with TopCompliance (40%). 

Conclusion 

We evaluated the implementation of a new professional pharmacy service named TopCompliance in 

selected community pharmacies and used the outcomes proposed by Proctor et al.. We found that the 

outcomes were suitable to repeatedly and thoroughly evaluate the implementation process of 

professional pharmacy services. The next step will be to apply the developed measures in larger studies 

that implement professional pharmacy services.  
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Introduction 

The development of complex interventions can be divided into four steps: Development, feasibility/ 

piloting, evaluation, and implementation.[1] Most scientific studies end with the evaluation step. 

Therefore, the final step of transferring an intervention from a controlled research study setting to a 

routinely provided service in a real-life setting often fails.[2] Many new patient-centered services have 

been developed in the community pharmacy setting, but few are implemented sustainably. The reasons 

for implementation failure are manifold[3], but generally, the implementation success is impacted by 

the intervention, the setting, and the implementation process.[4] The implementation process itself is a 

complex non-linear, recursive, reiterative progression of implementation.[5] Therefore, to ensure the 

long-term sustainability of new professional pharmacy services, more active approaches are needed to 

apply evidence-based methods that are grounded in implementation theory and research. 

Implementation research focuses on evaluating the most effective methods for implementing 

interventions. It can be defined as the scientific study of methods to promote the systematic uptake of 

research findings and other evidence-based practices into routine practice, and, hence, to improve the 

quality and effectiveness of health services.[6] A focus in implementation research has been laid on 

defining implementation outcomes that document and evaluate the complex effect of implementation 

actions during the implementation process. Implementation outcomes can evaluate new evidence-based 

interventions besides clinical and economic outcomes.[7] They are increasingly applied in interventions 

with so-called effectiveness-implementation hybrid designs.[8-10] However, in the case of professional 

pharmacy services, implementation outcomes are rarely defined.[5, 11-13] The implemented service 

defines its success mainly described by economic, clinical, and humanistic outcomes (ECHO). These 

outcomes are predominantly obtained via randomized controlled study designs that can only be applied 

to a limited type of services.[14] Therefore, it is essential to develop further outcome measures and to 

test them with appropriate study designs. Powell et al. defined four distinct pragmatic criteria for 

implementation outcomes: acceptable, compatible, easy, and useful.[15] In recent years, advancements 

have been made to simplify the measurement of implementation outcomes with the introduction of new 

computational and technical approaches.[16] However and most prominently, eight distinct 
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implementation outcomes have been defined by Proctor et al.: acceptability, appropriateness, feasibility, 

adoption, fidelity, implementation cost, penetration, and sustainability.[7, 17] These outcomes cover a 

wide range of aspects that should be considered for implementation. For example, evaluating 

acceptability, feasibility, and appropriateness might explain why providers are not adopting a new 

professional pharmacy service. Similarly, fidelity and penetration might provide insight into the contexts 

and explain why a new professional pharmacy service has not achieved its intended effects.[18] 

Therefore, it is essential to select and define robust outcomes that are needed to evaluate the 

implementation success of a new professional pharmacy service. This work aimed to evaluate the 

adequacy of the implementation outcomes defined by Proctor et al. when a pharmacy team implements 

a new professional pharmacy service named TopCompliance.   
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Methods 

Study design 

We conducted a pilot implementation study for a professional pharmacy service in a small sample of 

community pharmacies. We analyzed data with mixed methods.  

Professional pharmacy service named TopCompliance 

The software application TopCompliance includes a reminder function, which reminds patients via 

email, SMS, or telephone to obtain their medication from their pharmacy before running out of supply. 

The reminder is sent to the patient twice on predefined days before the supply expires. The pharmacy 

team can define the two reminders individually according to the ATC codes of their choice. 

Setting 

We recruited community pharmacies from 28 TopPharm pharmacies located in the German-speaking 

part of Switzerland. TopPharm is a cooperative of independent pharmacies that runs joint campaigns, 

training courses, and share software solutions. Each participating pharmacy nominated a local champion 

among the employees according to their own criteria. The local champion was provided with a working 

folder explaining the procedure needed to collect data prospectively. The working folder included the 

instructions for TopCompliance, questionnaires on the implementation outcomes, and a package with 

implementation strategies. 

Implementation strategies 

We used a blended implementation strategy and developed a formal blueprint. The strategy package 

included three distinct implementation tools: A framework for screening eligible patients (see Project 

A4); the goal attainment scale[19]; and the fokus°PDCA, an implementation tool for professional 

pharmacy services (see Project B1). The fokus°PDCA should enable the local champion to document 

additional implementation strategies. Additionally, the research team conducted three on-site visits to 

support the local champion’s pharmacy team. The strategies provided to the pharmacies are summarized 

and categorized according to Powell and Waltz[20, 21] in Table 1.  
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Table 1 Implementation strategies provided during the study, categorized according to Powell and 

Waltz.[20, 21] 

 

  

Main category[21] Subcategory[20] Strategy for TopCompliance 

Main implementation strategies 

Use evaluative and iterative 

strategies 

Develop a formal implementation 

blueprint 

The implementers used a working 

folder for implementing the 

service that included three specific 

implementation strategies 

Included strategies in the working folder 

Use evaluative and iterative 

strategies 

Conduct small cyclical tests of 

change 

Use of the implementation tool 

fokus°PDCA during the 

implementation 

Adapt and tailor to context Tailor strategies The 3-item framework from 

Project A4 for addressing 

medication adherence was adapted 

for TopCompliance to screen for 

patients that would benefit from 

the service. 

- Goal attainment scale Use of the goal attainment scale 

during the implementation [19] 

Additional implementation strategies 

Develop stakeholder 

interrelationships 

Identify and prepare champions In each pharmacy, a local 

champion was defined that led and 

documented the implementation 

with the working folder 

Provide interactive assistance Provide local technical assistance The pharmacies were visited three 

times during the six months. The 

study leader also provided help via 

phone. 

Train and educate stakeholders Distribute educational materials The working folder included 

extensive instruction regarding the 

service and the implementation 

process 
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Outcome measures 

The primary outcome was defined as the number of active users of TopCompliance. We followed a 

three-step process to define the implementation outcomes: (1) selecting appropriate implementation 

outcomes, (2) adapting the outcomes to the innovation and setting, and (3) defining the measurement 

methods for the implementation outcomes. As implementation outcomes, we selected acceptability, 

adoption, appropriateness, feasibility, penetration, and sustainability (see Table 2). Acceptability, 

adoption, appropriateness, and feasibility were measured with two short questionnaires distributed at 

the study start and one month later. At study start, the questionnaire included five items for the variables 

acceptability (n = 2), appropriateness (n = 2), and adoption (n = 1). The answer possibilities were 

dichotomous (Yes/No). The questionnaire a month later included four items for the variables 

acceptability (n = 1), appropriateness (n = 2), adoption (n = 1), and feasibility (n = 3). The answer options 

were dichotomous (Yes/No) for acceptability, appropriateness, and adoption, and a 4 point Likert scale 

(from 1: disagree to 4: agree) for feasibility.[22] The outcome penetration was measured six months 

later with the number of pharmacies still using the service. Sustainability was obtained with the local 

champion’s answer as to whether the service was still planned to be continued on a report sheet. 
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Table 2 Adaption of the implementation outcomes of Proctor et al.[7] by the researcher for TopCompliance 

Variable[7] Definition[7] When 

should it be 

measured[7] 

Adaption to 

the setting and 

service 

Questions for TopCompliance Measuring 

method 
Score Who is surveyed/ 

data source 
T0: 
Start 

T1: 

month 

1 

T2: 

month 

6 

Acceptability is the perception among 

implementation 
stakeholders that a given 

treatment, service, practice, 

or innovation is agreeable, 
platable or satisfactory 

Early for 

adoption 

The acceptance 

of 
TopCompliance 

in the pharmacy 

Is TopCompliance accepted? 

 
- by the pharmacy team members 

- by the patients 

Questionnaire Percentage of pharmacy team 

members that accept 
TopCompliance. 

Pharmacy team X X   

Appropriateness is the preceived fit, 

relevance, or compatibility 

of the evidence-based 
practice for a given 

practice setting provider, or 
consumer; and/or 

perceived fit of the 

innovation to address a 

particular issue or problem 

Early prior 

adoption 

The 

appropriateness 

of 
TopCompliance 

for the 
individual 

pharmacies 

Does TopCompliance fit into the 

pharmacy? 

Questionnaire Percentage of pharmacy team 

members that find 

TopCompliance suitable as a 
pharmacy service for their 

pharmacy. 

Pharmacy team X     

Feasibility the extent to which a new 

treatment or an innovation 

can be successfully used or 
carried out within a given 

agency or setting 

Early during 

adoption 

The feasibility 

of 

TopCompliance 
in the pharmacy 

setting 

Is TopCompliance easy to 

manage in daily business 

Questionnaire Score on a 4 point Likert 

scale. 

Pharmacy team 
 

X   

Adoption is the defined as the 
intention, inital decision or 

action to try or employ an 

innovation or evidence- 
based practice 

Early to mid Is 
TopCompliance 

used by the 

pharmacy team 

How many pharmacy team 
members offer TopCompliance? 

Questionnaire Percentage of people using 
TopCompliance after 1 

month. 

Pharmacy team   X   

Penetration is defined as the integration 

of a practice within a 
service setting and its 

subsystems 

Mid to late The penetration 

(frequency of 
use) of the 

service 

Do the pharmacies still work with 

TopCompliance after 6 months? 

Administrative 

database 

Precentage of pharmacies 

working with TopCompliance 
after 6 months. 

Pharmacy Software, 

Local Champion 

    X 

Sustainability is the extent to which an 

evidence-based 

intervention can deliver its 
intended benefits over an 

extended period of time 

after external support 

Late TopCompliance 

continues to be 

used after the 
implementation 

phase 

Will TopCompliance continue to 

be offered after 6 months? 

Questionnaire Precentage of pharmacies 

planning to continue using 

TopCompliance after 6 
months. 

Local champion     X 
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Data analysis 

User data and data from the working folder, including the questionnaires’ answers, were entered into 

and analyzed with Microsoft Excel (Microsoft Office Home and Student 2016, Microsoft Corporation, 

Redmond WA, USA). Descriptive statistics were used for quantitative data that are percentage 

agreement for implementation outcomes; mean, standard deviation, minimum and maximum for user 

data and pharmacy characteristics.  
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Result 

From the 28 TopPharm pharmacies that were approached in 2020, five agreed to participate (17.9%). 

Four pharmacies were located in a village (< 10’000 inhabitants) and one in a city (> 100’000 

inhabitants). For the characteristics of the pharmacies, see Table 3. 

Table 3 Characteristics of the five participating TopPharm pharmacies 

Pharmacy  1 2 3 4 5 

Number of 

employees 

9 8 19 16 15 

Number of 

customer 

sales/month 

3402 4001 9000* 4750 5015 

Number of 

prescription 

sales/ month  

1381 2203 6000* 4750 3137 

Number of 

OTC sales/ 

month  

2021 1797 3000* 1960 1878 

Number of 

services 

provided by 

the pharmacy 

17 6 25 5 12 

*estimated by the local champion 

 

Main outcome 

The pharmacies had on average 3.3 ± 2 active users of the service during the 6 month. Overall, the 

number of active users showed an upward trend with fluctuation over time and between pharmacies (see 

Figure 1). The maximum number of active users was 27 (5.4 ± 1 per pharmacy) at month 5 (see Figure 

1A). The fluctuation was strongest at Pharmacy 1. Pharmacy 5 decided to stop the service after month 

1. Pharmacies 2 and 3 showed upward trends with increased user numbers per month. Pharmacy 3 

presented the same trend until month 5, resulting in a collapse of users in month 6 due to the absence of 

the local champion(see Figure 1B). 
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Figure 1 Number of users per month over all the pharmacies (A), and per pharmacy (B) 

Implementation outcomes 

The first questionnaire was answered by 28 pharmacy team members at the start of the study. Twenty-

five pharmacy team members answered the second questionnaire a month later. At the start of the study, 

75% of the pharmacy team members agreed that the service was appropriate for their pharmacy, and 

92.3% agreed that they were willing to provide the service. Acceptability of the service by the patients 

was agreed on by 50% of the team members. A month later, the three variables dropped to 53.8% 

appropriateness (- 38.5 percentage points), 3.8% adoption (- 46.2 percentage points), and 36.5% 

acceptability (- 39.1 percentage points). For an overview, see Figure 2. Feasibility reached a mean value 

of 2.8±0.2 on the 4 point Likert scale (see Figure 3). After six months, 4 out of the 5 pharmacies were 

still using the service (penetration: 80%), and two pharmacies planned to continue working with 

TopCompliance (sustainability: 40%). One pharmacy planned to use the service provisionally for 

another six months before reevaluation of the service.  
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Figure 2 Agreement on three implementation outcomes at the start of the study (T0; N = 28), and 1 

month later (T1; N = 25) 
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Figure 3 Evaluation of the implementation outcome feasibility by the pharmacy team members  

(N = 25)  
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Discussion 

In this pilot study, we evaluated the implementation of the professional pharmacy service named 

TopCompliance and the adequacy of the implementation outcomes defined by Proctor et al.[7] The main 

outcome measure “number of active users” showed an upward trend over time, indicating an active 

promotion of the services by the pharmacy team members and an interest in the service by the patients. 

However, there were considerable differences between the pharmacies. While, for example, pharmacy 

4 discontinued the service after month 1, pharmacy 2 steadily gained users. Also, only two pharmacies 

were planning on sustaining the service. The possible reasons why most pharmacies decided to 

discontinue the service can be due to the service itself and/or a suboptimal implementation process[4], 

on which both the selected implementation outcomes by Proctor can deliver more depth. In general, the 

willingness to systematically collect implementation data in the pharmacy setting is low[23], and a focus 

should be placed on usability.[15] We selected questionnaires because they represent an ideal 

measurement method that can simplify, standardize and reduce the measurement burden. 

Unsurprisingly, Procor et al. suggested a questionnaire as a potential measurement method for most 

implementation outcomes, and proposed to measure the outcomes at different stages of the 

implementation process.[7] We measured the outcomes at three different time points and repeatedly. 

The outcomes of acceptability and appropriateness declined rapidly within a month, suggesting that the 

appropriateness and acceptability of the service had been overestimated before implementing it. Also, 

the adoption, i.e., the willingness to provide the service, decreased during the first month. These three 

outcomes suggest that implementation outcomes can be dynamic during the implementation process. 

Therefore, measuring implementation outcomes continuously and prospectively enables an early 

evaluation and decision on whether new implementation strategies are needed to improve the 

implementation. Similarly, by detecting implementation outcome changes during implementation, the 

effect of implementation strategies can be better documented, which can help to improve the sparse 

evidence on the effectiveness of implementation strategies.[23] A limitation of the outcomes of Proctor 

et al. is that the relationship between the outcomes is not defined.[7] However, it is evident that 

implementation outcomes are strongly interdependent and influence each other.[24] For 

TopCompliance, the low sustainability can be at least partly explained by the low acceptability and 
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appropriateness of the service after the month 1. Therefore, acceptability and appropriateness as an 

indicator of sustainability should be explored in the future so that implementations predestined to fail 

can be discontinued early, potentially saving resources in time, cost, and effort. 

Strengths  

This study has several strengths. First, our implementation outcomes are based on literature and tailored 

to the professional pharmacy service. We claim to have delivered robust instruments to the pharmacy 

teams by doing this. Second, we have developed pragmatic implementation outcome measures that 

assess the implementation process prospectively. Thus, the participating pharmacy teams were enclined 

to collect data in real-time and deliver insight in their daily practice. Third, the whole pharmacy team 

was asked for their opinion on the appropriateness, acceptability, adaption, and feasibility. This gives a 

better picture of the implementation of a new service compared to the retrospective evaluation of the 

service given by selected employees of a study pharmacy. Fourth, we measured the implementation 

outcome at different times. This enabled us to document the dynamics of an implementation process. 

Limitations 

We acknowledge some limitations. First, we did not assess the impact of the implementation strategies 

on the implementation success, which is usually the focus of implementation studies. However, this was 

not the focus of this study. Nevertheless, an analysis of the implementation strategies used by the 

pharmacy teams during this pilot might be an interesting project for the future. Second, we did not test 

the questionnaires for psychometric properties. Although this is not the standard in implementation 

science[18], proper validation of implementation outcomes measurement tools should be a focus to 

improve the quality and comparability of implementation studies. Third, we recruited five pharmacies 

from 28, which denotes a poor interest in the project. Nevertheless, because each community pharmacy 

is unique, we claim that the number of 28 team members is sufficient to draw firm conclusions. 
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Conclusion 

We evaluated the implementation of a new professional pharmacy service named TopCompliance in 

selected community pharmacies and used the outcomes proposed by Proctor et al. The next step will be 

to use the developed measures in larger implementation studies for professional pharmacy services.  
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GENERAL DISCUSSION 

The goal of this thesis was the development and testing of strategies for professional pharmacy services, 

with medication adherence as an illustrative example. In general, services have already been 

implemented in community pharmacies. For example, the service “Polymedicationcheck” in 

Switzerland provided a solution for discussing patients' medication and potentially improving 

medication adherence. Although the service was thoroughly designed, remunerated, and evaluated by 

the government, the pharmacy teams were still hesitant to promote and use the service, resulting in the 

decommissioning of the service in 2020.[147, 148] This illustrative example shows that a sustainable 

implementation is defined not only by the professional pharmacy service but also “where” the service 

is implemented (implementation setting) and “how” it is implemented (implementation process). The 

pharmacy teams need a toolbox of practicable methods and strategies to deliver professional pharmacy 

services to the patient. Only recently (January 2022), the International Pharmaceutical Federation (FIP) 

published the report: “Medication review and medicines use review - a toolkit for pharmacists.”[149] 

The report provides a toolkit that defines a step-by-step process for implementing medication reviews 

and medicines use reviews. Furthermore, the report emphasizes that the development of screening tools 

for patients in need of such services should be prioritized.[150] Similarly to this report, this thesis 

provides first strategies for adherence screening in community pharmacies (Project A) and tools based 

on implementation concepts to establish a new professional pharmacy service (Project B). All projects 

were anchored in the pharmaceutical care process. 
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Project A: Strategies for screening 

Project A aimed at developing strategies for screening for patients in need of an intervention or 

professional pharmacy services focusing on medication adherence. According to the pharmaceutical 

care process, collecting data on a patient’s medication and health status is needed to identify and 

prioritize medication-related problems. Different data collection and evaluation methods can be used to 

screen for nonadherence. The previously mentioned FIP report stated that the two primary data sources 

involve medication history and patient information. Projects A1 and A2 focused on developing 

strategies to evaluate medication history data. Project A3-A5 focused on collecting and evaluating 

patient information. 

Evaluating the medication history data of patients 

In Project A1, a new absolute adherence estimate from refill data was developed. Currently, only a few 

medication adherence measures are implemented to allow pharmacy teams to monitor medication 

adherence and screen for nonadherence. Examples are the Pharmacy Quality Alliance measures that use 

the Proportion of days covered (PDC) [151, 152] or the Med Screen Compliance program that uses the 

Medication Possession Ratio (MPR).[153] These Continuous Multiple interval measures of medication 

Availability (CMAs) estimate the possession ratio over several refills. The newly introduced medication 

adherence measure ΔT can characterize every refill event, and quantify patient refill behavior. This 

allows better data differentiation, standardization, interpretation, and visualization: 

- Differentiation: The standard adherence estimates usually evaluate a prescribed use of medicine 

related to the estimated use over a defined time, and report medication adherence as a rate. By 

reporting adherence estimates as rates, the information about where the adherence estimate is 

derived from is lost. However, data quantity and quality between adherence estimates are 

remarkably different: An adherence rate of 80% for patients over a half year can be calculated 

based on 150 data points from every intake event (electronic data monitoring) or 3 data points 

(refill events). Nonetheless, the different parameters are compared for reviews, resulting in a 

large distribution of adherence rates for the same disease.[154, 155] Moreover, different 
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adherence rates are being reported for the same patient.[31] In comparison, ΔT quantifies the 

refill behavior expressed as days. 

- Standardization: CMAs such as the PDC and the MPR have different operationalization and 

interpretation in the literature. [32-34] ΔT is derived from the ABC taxonomy[10] and the TEOS 

framework.[11] Therefore, ΔT is clearly defined, allowing standardized calculation and 

reducing the risk of misinterpretation. 

- Interpretation: A value of ΔT – 7 days might be more self-explanatory than a possession ratio 

of 80%, especially for non-experts in medication adherence. Community pharmacists should 

increasingly use available data to monitor and screen medication adherence. Therefore, ΔT is 

ideal for screening purposes because it represents the current refill behavior of the patient and 

the theoretically remaining tablets at each refill event. In addition, ΔT gives a better 

understanding of the oversupplied group. Usually, the interest is on patients with a medication 

possession ratio below 80%. Values over 100% are often cut-off or even impossible with 

measures such as the PDC.[156] In the investigated direct oral anticoagulants (DOAC) 

population, the majority of the patients were oversupplied. Hence, oversupplying can be a 

critical refill behavior and has been associated with higher hospitalization rates.[157, 158] A 

key role of the community pharmacist should be the effective medication therapy management, 

including preventing medication wastage and medication overuse.[3] 

- Visualization: A main tool for screening for nonadherent patients should be that the pharmacy 

teams can visually detect a potentially nonadherent patient in their pharmacy software.[159] 

The presented visualization of ΔT as a heat map with the traffic light scheme color code has 

already been used to visualize adherence in electronic health records[16] and merits greater 

exploration as an option for continuously screening nonadherent patients. 

Although there are several strengths of ΔT, there are also aspects that have to be better investigated 

to evaluate the full potential of the measure:  

- Observation period: The fact that ΔT is independent of the observation period is an advantage 

for the reproducibility of the results compared to other CMAs [33, 160], but it has 
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disadvantages: As this project has established when comparing several refill events, the 

probability that the observation period length differs is high. The variability in observation 

periods can be a limiting factor for the application of ΔT in observational studies that generally 

are based on fixed observation periods. 

- Package size: The influence of the package size on the refill behavior is unclear and has not 

been investigated in this project. Because ΔT as a relative measure (standardized on the received 

days’ supply) could be a valuable further development of the measure to investigate this 

relationship.  

- Oversupply: The oversupply was included in the calculation of ΔT to prevent underestimation 

of medication adherence at the patient level over time.[161, 162] It was assumed that patients 

would terminate the oversupply before using the new supply. This assumption is based on 

theoretical considerations and observational studies[20, 21] and must be confirmed with further 

qualitative studies such as patient interviews. 

- The relation of ΔT to clinical outcomes and other adherence measures has to be established. 

There is already an ongoing study[163] investigating the relationship between ΔT and electronic 

monitoring, but further studies are needed. 

Defining a threshold to screen for nonadherent patient 

New adherence measures such as ΔT might help characterize the refill behavior, but do not solve the 

problem of selecting and targeting the patients who should profit most from an intervention. It is 

common sense that achieving a target clinical outcome requires a certain level of medication intake, but 

it is still unclear where the threshold is to distinguish adherent from nonadherent patients. Usually and 

traditionally, the 80% threshold is applied for all adherence parameters.[44] Project A2 searched for 

studies that defined medication adherence thresholds that were derived from clinical outcome data. To 

our knowledge, very few studies have defined thresholds for adherence in the context of clinical 

outcomes. The systematic literature search yielded six articles that have assessed clinical outcomes 

linked to adherence rates in seven chronic disease states. Five out of the six articles obtained adherence 

thresholds between 46% and 92%, questioning the 80% threshold. Since its publication, the article has 
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already been cited 71 times (February 22), and additional articles have been published that define a 

threshold value.[164-166] The new articles define thresholds for diabetes and for DOACs [164, 166]. 

The same research group conducted the two DOAC studies. The authors defined a threshold of 90% for 

DOACs in the first study after conducting a simulation study.[166] In the second study, they defined 

thresholds at 78% for rivaroxaban and 80% for apixaban by analyzing Health Insurance Claims Data 

[164]. These two studies show that the data source and calculation methods affect the result. Therefore, 

it is highly advised to develop recommendations on how to best conduct studies that define thresholds 

for medication adherence in the future. Our five recommendations in the conclusion of this project can 

lay a basic foundation for this: 

1. Specify the medication linked to the target clinical outcome; 

2. Define adherence measures; calculations have to be replicable; 

3. Select an observation period sufficiently long to detect the clinical outcome; orient to high-

quality studies such as randomized controlled trials; 

4. Select statistic methods for threshold determination carefully, in order to avoid loss of 

information; 

5. Put the adherence threshold in context to clinical relevance. 

Collecting and evaluating patient information 

A standard method for the systematic collection of patient information is the self-report questionnaire. 

Project A3 aimed to translate the Medication-Related Burden Quality of Life (MRB-QoL) tool into 

German and assess its practicality in the primary health care process. The MRB-QoL is a 31-item 

questionnaire developed in English to measure the burden of medication on patients' psychological, 

social, physical, and financial well-being. The MRB-QoL was successfully translated into a shortened 

17-item version in German called “Das Tool zur Erfassung der Belastung durch die Medikation und der 

Lebensqualität” (BM-LQ). To our knowledge, the BM-LQ is the first tool in the German language to 

measure medication-related burden. Health care practitioners see its practical importance in primary 

patient care and have defined the ideal process as follows: Patients at risk for medication-related burden 

should complete the tool in the general practitioners' office or home care setting. The answers should be 

evaluated by the primary care physician who should initiate and implement a targeted intervention in 

collaboration with nurses and pharmacists.  
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Methodological consideration: Defining primary care processes with swimlane diagrams 

We used swimlane diagrams with the stakeholders to describe the process model for the BM-LQ. 

Process models have already been used to improve the processes in the hospital setting.[167] Compared 

to the hospital setting, where care processes are usually defined within a single organization, a patient's 

journey in primary care is much more complex and unique. Also, in the primary setting, the process is 

often described from one point of view. For example, it summarizes the different services provided by 

community pharmacies to a patient[168] or the process of medication use in primary care.[169] 

Therefore, the swimlane diagram offers a way to simplify the complex patient processes in primary 

health care and allow future application in interprofessional process improvement, which is one of the 

main goals of process modeling.[170] 

Reducing the medication-related burden: a chance for interprofessional collaboration 

The developer of the MRB-QoL mainly designed the tool to assess the changes of quality of life in 

patients after pharmaceutical care interventions.[68] However, as the defined process model shows and 

as all stakeholders agreed on, reducing the medication-related burden can only be resolved with 

interprofessional collaboration. The pharmacist-centered development process of the MRB-QoL 

showcases that most often, screening tools and interventions focused on DRPs are solely designed for 

the own profession rather than for the whole primary care health system. However, a key component of 

patient-centered care is being collaborative and coordinated.[171, 172] Therefore, for the next steps, the 

piloting and implementation of the MRB-QoL in primary care stakeholders should be included 

throughout the process. In addition, engaging stakeholders from the beginning in the co-development of 

professional pharmacy services may deliver a promising strategy to increase implementation 

success.[173] 
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Addressing the patient 

In Project A4, we developed and tested a framework that allows pharmacy teams to define and apply a 

strategy to address medication adherence in community pharmacies. It seems that the need of pharmacy 

patients for adherence counseling is high, with reported nonadherence rates of 25%[45] to 50%[23]. 

Hence, the actual adherence counseling of the pharmacy team is low.[174] Studies' reported barriers 

hindering adherence counseling are mainly on the pharmacist side e.g., shyness, being unmotivated[175, 

176], or fear of rejection by the patients.[174] Therefore, we hypothesized that the pharmacy teams need 

simple tools that help them increase counseling. During the study, the teams developed strategies within 

30 minutes that resulted in 50 (15%) patients being counseled on medication adherence during one 

working day. We used interdisciplinary approaches by using concepts from social marketing theory to 

develop the framework as well as aspects of action research for the development process of the strategy 

with the pharmacy teams. These two approaches are not widely used in pharmacy practice and are 

discussed in more detail. 

Methodological consideration: Using social marketing theory to structure screening 

According to social marketing theory, the potential market is only a fragment of the total population. Of 

the potential customers, only a fraction of customers become actual customers.[177] With this principle 

in mind, a 3-item framework was designed. We wanted to give the pharmacy teams a simple framework 

that structures and optimizes the screening process and increases the number of patients counseled on 

medication adherence. The 3-item structure has several benefits: 

- The framework enables the pharmacy teams to define feasible target groups. The development 

process included an empirical segmenting of the potential nonadherent patient into different 

groups based on common characteristics, followed by targeting the patient group (target patient) 

that should profit most when addressed. Most pharmacy teams focused on pragmatic triggers to 

detect potential nonadherent patients, such as the patient's medication or request, rather than 

patient-related factors (gender, age, traits) as suggested by the literature.[178, 179] 

- In the past, rejection by the patient was named as a primary hurdle to adherence 

counseling.[174] A potential part of the explanation can be negativity bias, meaning that 
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negative experiences are more often remembered than positive experiences, resulting in 

negative memories.[180] With the framework, the individual pharmacy team members can 

consciously gain a series of new experiences with adherence counseling. 

- By defining a target goal for the screening process, adherence screening becomes measurable. 

This is likely to lead to higher performance levels in adherence counseling in the future.[181, 

182] 

Methodological consideration: Using action research to tailor screening 

The strategies were developed during a brainstorming session, allowing the pharmacy team to define 

their strategy. The active inclusion of the pharmacy team corresponds to the principles of action 

research.[183] This promising method has already been successfully used in pharmacy practice.[184, 

185] Normally, four steps define action research: 1. Diagnosing and analyzing problems—purpose, 

goals, aims, and vision; 2. Planning—plans and strategy; 3. Taking action—implementation and 

performance; 4. Evaluating—results, consequences, and effects.[186] We conducted all four steps with 

the pharmacy team by defining, testing, and evaluating the strategy during this project. The inclusion of 

the pharmacy team throughout the research process might be a reason why the pharmacy teams rated 

the acceptability and appropriateness of the framework as high and were willing to apply the strategy in 

the future. Still, we missed a key characteristic of action research: The application of ongoing cycles of 

the four steps of action research.[186] In our study, the pharmacy teams only performed one cycle. 

Therefore, the next step should be that the pharmacy teams use the strategy for a more extended period 

to document the long-term experience, potential modification, and effectiveness. A collection of proven 

strategies can be a valuable tool for pharmacy practice to screen more systematically for nonadherent 

patients and reduce barriers for pharmacy team members to address medication adherence.[187]  

A critical point remains 

The main limitation of this project is that suitability of the addressed patients was not proven, although 

the screening process for nonadherent patients can be optimized with the 3-item framework. During the 

study, the patient's adherence was not measured by the research team, but the pharmacy teams were 

allowed to use all tools that they potentially had available to evaluate the patient's medication adherence. 
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The pharmacy teams focused on pragmatic triggers for target groups and did not rely on adherence 

estimates or the refill history. The lack of information concerning medication adherence before starting 

a patient encounter is a known problem that has not yet been solved.[76] Therefore, more usable and 

objective methods to estimate and visualize adherence are needed to support the pharmacy teams in 

screening for nonadherent patients, such as ΔT. Nevertheless, the refill behavior of the patients is only 

an indicator of nonadherence and includes a lot of “false positive” nonadherent patients.[188] 

Ultimately, the actual intake behavior can only be clarified during the consultation. 

Documenting adherence counseling 

During Project A4, we observed 325 encounters in community pharmacies during which 73 (21.9%) 

patients were asked about medication adherence, and 50 (15%) adherence counselings were performed. 

Project A5 aimed to characterize adherence counseling and compare encounters with and those without 

medication adherence addressed in community pharmacies by conducting a subanalysis of Project A4. 

It was documented that addressing medication adherence during patient counseling is not time-

consuming (1.6 minutes longer) and does not affect other counseling activities. On average, the 

pharmacy teams addressed 1.4 ± 0.6 medication adherence topics during adherence counseling, with 

mainly patient-related issues being raised. This work is one of the few studies that has systematically 

documented adherence counseling in community pharmacies.[174] In daily practice, medication 

adherence activities are already routinely documented with for example, notes in the patient chart.[188] 

However, this form of documentation is not undertaken systematically and does not allow the 

specification of adherence counseling. In the future, methods should be developed to routinely and 

systematically document adherence counseling.[189] We used the method of a silent observer, a proven 

method to precisely document counseling activities.[174, 190] However, this method is not feasible for 

daily pharmacy practice. There are already tools available and implemented for documenting drug-

related problems (DRPs) in the hospital setting, such as the GSASA classification system.[191]. In 

community pharmacies, such tools are rarely applied. Examples of documentation systems that have 

been applied in community pharmacies are the PCNE classification system[192] and the Pharm-DISC 

system.[193] However, they are not implemented in community pharmacies, and their feasibility in daily 

practice is low.[192] For documentation in Project A5, we used a checklist with a focus on medication 
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adherence counseling, which had already been used in earlier studies.[174] The checklist includes eight 

adherence counseling categories that allowed the silent observer to document adherence counseling 

quickly. An adaptation of the checklist could be a base for a documenting system that could routinely 

document data on adherence counseling in community pharmacies.  
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Project B: Using implementation concepts to establish a new 

professional pharmacy service in community pharmacies 

Implementing new professional services represents an area where community pharmacy has had limited 

experience.[93] This lack of knowledge on how to successfully implement new services has been chiefly 

attributed to pharmacists, as it is believed that they still focus on dispensing as the main source of 

income.[194] However, an alternative hypothesis is that pharmacists are not provided with enough tools 

derived from implementation science in order to implement a new professional pharmacy service 

successfully. Project B used implementation concepts to establish a new professional pharmacy service 

in community pharmacies. We focused on two main aspects of implementation science: implementation 

strategies and outcomes.  

A tailored implementation strategy for the implementation of professional pharmacy 

services 

In Project B1, the goal was to develop an implementation strategy for professional pharmacy services 

in community pharmacies that contains the PDCA cycle in a structured process. The PDCA cycle 

originates in the car manufacturing industry and is a central concept for quality improvement and 

monitoring.[120] In recent decades, the cycle has been disseminated into the health care sector and is 

used most often in the hospital setting to improve existing processes.[195-198] More recently, QI 

methods such as the PDCA cycle have also been used to implement innovations into practice.[110, 122] 

Unfortunately, most studies do not specify how exactly, how often, and by whom the PDCA cycle was 

used during the implementation. In general, when the PDCA cycle has been applied in an 

implementation study, more generic terms were used to report the strategy, such as “use of quality 

improvement tools.” Therefore, due to the lack of documentation, there is also a lack of evidence of the 

effectiveness of implementation strategies.[134] To establish the PDCA cycle as fully documented 

implementation strategy, we applied the following key aspects during the project, which are discussed 

in more detail here. 
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Expanding the principles of the PDCA cycle to the implementation process 

We have expanded the PDCA cycle concept from improving an existing process to implementing a new 

process by adding the “fokus” part during the development process. This was achieved by inserting the 

process steps of the Framework for the Implementation of Services in Pharmacy (FISpH) [110] and 

adopting a more appropriate version of the PDCA cycle.[199] We have emphasized these first stages of 

implementation by adding the “fokus” part because, despite their importance, little attention has been 

paid to the pre-implementation phases.[200] The “fokus” part should help to structure the planning and 

execution of the first step of the implementation. Repeating the PDCA cycle part should encourage the 

user to constantly identify implementation barriers (Check, Act) and address them in the next cycle 

(Plan, Do) during the progression of the implementation. We claim that our conceptual adaptation of the 

PDCA cycle can be an important step toward better establishing the PDCA cycle as a pragmatic but 

scientific-based implementation strategy.[119] The fokus°PDCA structure allows documenting the 

implementation process thoroughly, which is a key aspect of the principle PDCA cycle that is often 

missed in studies reporting the use of the PDCA cycle.[118] 

Methodological considerations: Developing implementation strategies in analogy to 

intervention research 

As in intervention research, implementation strategies should be clearly defined and preceded by a 

development and evaluation process.[83, 94] Therefore, we developed the fokus°PDCA following a 

two-step approach with the underlying rationales: 

- Tailoring the strategy should improve implementation and effectiveness.[201] 

- Testing the strategy with future users should prevent issues with the acceptability, fidelity, and 

delivery of the strategy.[173] 

With this two-step approach, the strategy is clearly defined and offers a feasible approach for designing 

implementation strategies for the implementation process of professional pharmacy services. 
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The next steps for the fokus°PDCA  

The first evaluation of the strategy showed good scores for the variables: usability, comprehensibility, 

acceptability, feasibility, and appropriateness. Still, the strategy had only been evaluated after one to 

two PDCA cycles without long-term experience. Further, effectiveness has not been evaluated. 

Although quality improvement methods are seen as one of the most feasible and important 

implementation strategies[130], the evidence on effectiveness is sparse. In comparison, the Cochrane 

Collaboration's Effective Practice and Organization of Care (EPOC) group has published reviews for 

other implementation strategies such as educational meetings[202], audit and feedback[203], printed 

educational materials[204], and local opinion leaders.[205] It was only recently that a systematic review 

was published that has systematically investigated quality improvement methods for improving health 

care outcomes.[206] The authors concluded that the effect is uncertain due to the poor reporting and 

evaluation quality of the strategies.[206] In the systematic review, the strategies were mainly evaluated 

for improving healthcare outcomes, including clinical process outcomes and patient outcomes. [206] 

Considering that the characteristics of the PDCA cycle focus on process improvement, it makes 

potentially more sense in the future to evaluate outcomes that are specific to the implementation such as 

implementation outcomes.[112] 

Implementation outcomes for professional pharmacy services 

In Project B2, the study's goal was to adapt Proctor's implementation outcomes for evaluating the 

implementation of a new professional pharmacy service named “TopCompliance.” In general, a great 

challenge is defining implementation outcomes that are pragmatic but precise.[207] The proposed 

measurement methods are administrative databases, on-site observational assessments, or surveys.[112] 

The latter is commonly used to assess attitudes and perceptions of providers and patients, but surveys 

with appropriate psychometric properties are sparse.[208] Moreover, there are no comprehensive, 

validated measures for all implementation outcomes to use in pharmacy practice. The few studies that 

assess implementation outcomes for professional pharmacy services mainly used administrative 

data[200, 209] with exceptions for those already using questionnaires. Only recently, an implementation 

outcome questionnaire was developed and validated for medication optimization services, the 

“implementation outcome questionnaire.” This questionnaire is a 40-item self-report instrument for the 
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same six implementation outcomes that we have used in this thesis: adoption, acceptability, feasibility, 

appropriateness, penetration, and sustainability.[210] We have developed and used two short 

questionnaires without previously psychometrically testing them, which is a limitation of this project. 

We chose a pragmatic approach by omitting a long development and validation phase and focused on a 

fast implementation of the service. This is in line with the common opinions of implementation experts 

to reduce the measurement burden for implementation.[209, 211] Our questionnaires have to be proven 

to document implementation outcomes in a valuable manner. Therefore, the next step would be to 

validate the questionnaires to be disseminated as a tool for pharmacy practitioners in order to evaluate 

professional pharmacy services. Based on the experiences and reflection on Project B2, the following 

aspects should be explored to push forward the concept of implementation outcomes for professional 

pharmacy services: 

- Complete coverage of Proctor et al.’s implementation outcomes for pharmacy practice: The 

limiting factor of Project B2 is that not all implementation outcomes proposed by Proctor et al. 

are covered in the questionnaires. For example, the implementation outcomes “fidelity” and 

“implementation cost” are missing.  

- Defining the optimal time point and dose for assessing implementation outcomes: We measured 

the outcome's acceptability and appropriateness within one month. These outcomes rapidly 

changed for TopCompliance, suggesting that these outcomes potentially should have been 

measured in shorter intervals. 

- Exploring the relationship between implementation outcomes: Implementation outcomes are 

strongly interdependent and influence each other[207], but a limitation of the outcomes of 

Proctor et al. is that the relationship between outcomes is not defined.[112] A few outcomes, 

including acceptability and appropriateness, can be measured in the first month of the 

implementation process. Therefore, it would be interesting to explore acceptability and 

appropriateness as indicators of sustainability so that implementation predestined to fail can be 

discontinued early. 

- Evaluation of different implementation outcomes measurement methods: We focused on 

developing feasible questionnaires for evaluating implementation outcomes. Depending on the 
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implementation outcomes, different measurement methods are more appropriate.[112] For 

example, questionnaires were also developed to measure the fidelity of professional pharmacy 

services.[209] However, it is questionable whether self-report questionnaires are the most 

appropriate measurement method for assessing fidelity. Other measurement methods, such as 

audits or administrative databases, must be explored.[212]  

- Assessing the potential of combining measurement methods: A potential model for evaluating 

the implementation of professional pharmacy services could be to use the pharmacy's electronic 

administrative databases for gathering data on implementation processes and strategies 

continuously, in combination with questionnaires that regularly measure the implementation 

more precisely.   
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Strengths 

In the past, pharmaceutical care research has focused mainly on developing and evaluating professional 

services. The implementation gap (i.e., the poor implementation of these services) has only been 

acknowledged in the last decade by adapting implementation concepts to the pharmacy setting. To our 

knowledge, this thesis is one of the first that has placed a particular focus on the process and the deliverer 

i.e., the pharmacy teams of professional pharmacy services: 

- by providing the pharmacy team with screening tools for nonadherent patients; 

- by applying implementation science concepts, including strategies and outcomes, to the 

pharmacy setting. 

This thesis also showcases how to mix methods and interdisciplinary approaches of medication 

adherence and implementation science. Implementation science has been an interdisciplinary science 

from the very beginning, while medication adherence is increasingly becoming so. New methods and 

theories from social science or economics have been brought in with social marketing theory, process 

models, or the PDCA cycle. All these methods were tested and used by the pharmacy team members. 

This corresponds to action research principles that actively incorporate the pharmacy team in co-

designed tools and strategies in order to help to deliver pharmaceutical care.  

Limitations 

The limitations of each project were discussed in detail for each study. The general limitations of this 

work are presented here: 

- For most studies of this thesis, no actual medication adherence data or clinical data were 

available except for Project A1 and A2. Thus, for the developed strategies in Project A3, it is 

unclear if the use of the 3-item framework has affected patient medication adherence and/or 

clinical outcome.  

- The generalizability of the studies is modest. Most studies have been designed as pilot studies 

with small numbers and local settings. The developed strategies need to be evaluated in larger-

scale studies to determine the actual effect of the presented concepts.  



General Discussion 

[170] 

 

- A selection bias was present in the studies, as all participants voluntarily took part in the studies 

and can be described as early adopters of the concept of pharmaceutical care. 

- There was a lack of interdisciplinary and interprofessional collaboration except for the MRB-

QoL project. Although interdisciplinary methods were used, pharmacists designed and 

supervised the studies. The inclusion of experts from other fields (e.g., social marketing or 

implementation experts) could be a potential direction to improve pharmaceutical care research 

in the future. 

Conclusion 

This thesis developed and tested practicable strategies for professional pharmacy services anchored in 

the pharmaceutical care process focusing on medication adherence. Despite all the mentioned biases and 

limitations, we could pave a first way for robust but straightforward methods and strategies to better 

screen for nonadherent patients and implement new professional pharmacy services. These tools can be 

the basis for a toolbox of workable methods and strategies for pharmacy teams to better implement and 

deliver professional pharmacy services in primary care in the future. 
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Outlook 

The ambition in upcoming projects should be to disseminate the findings together with implementing 

the developed tools and strategies in pharmacy practice. In analogy to the MRC[83], the projects were 

assessed according to their progression during this thesis (Table 8). During the thesis, the projects 

reached, at most, the level of “evaluation.” For the outlook of this thesis, the next steps for the projects 

are outlined. 

Table 8 The stage that the projects reached during the thesis according to the stages of the MRC.[83] 

Gray color: Not applicable. 

 Development Feasibility/piloting Evaluation Implementation  

A1: DYANA  X   

A2: Adherence 

threshold 

  X  

A3: MRB-QoL X 
 

  

A4/A5: 

SCREEN/Adherence 

counseling 

  X  

B1: fokus°PDCA  X   

B2: DECLICC  X   
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Project A1 reached the piloting step by using ΔT in an observational study. The next steps should be:  

- For observational research, ΔT should be used in a larger population, in different diseases, 

linked to clinical outcomes, and correlated to other adherence measures. 

- For interventional research, ΔT should be piloted as an adherence measure for interventions that 

target refill behavior, such as medication synchronization or reminder programs.  

- In practice: The available automated software system screening nonadherent patients leads to 

many false-positive nonadherence alerts.[188] ΔT should be piloted as an adherence measure 

for better screening in community pharmacies. 

Project A2: The project revealed a large research gap in determining medication adherence thresholds 

in relation to clinical outcome data. In the systematic review, only 6 studies could be included. 

Therefore: 

- Another systematic review is needed to collect additional studies linking clinical outcomes with 

adherence thresholds so that studies can be compared quantitatively to finally reject or confirm 

the 80% threshold. 

- With better evidence on defining thresholds, recommendations on conducting best studies to 

define thresholds for medication adherence similar to the TEOS Framework[42] should be 

formulated. 

 

Project A3: The German-language version of the MRB-QoL was developed and named BM-LQ. 

- The questionnaire should be piloted and validated fully in the primary care setting. 

Project A4: The framework was piloted with a small number of pharmacies in a local setting:  

- A scaled-up and more extended piloting phase: The framework needs to be tested for longer 

and with more pharmacies to evaluate effectiveness. 

- New development: The framework could be expanded to screen for target patients in other 

critical counseling themes such as “alcohol and medication” or promote new innovative 

services such as pharmacogenetic analysis.[213] 
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Project A5: Based on the experience in this study and earlier studies[174], new projects should be 

initiated that: 

-  Develop a feasible documentation system systematically collecting adherence counseling data 

in community pharmacies. 

Project B1: A first small pilot phase for the fokus°PDCA was successful. A second and extended 

pilot phase is suggested, characterized by: 

-  A scaled-up and longer observation phase: The strategy should be used for implementing a 

professional pharmacy service in Switzerland and assessed for effectiveness in a large-scale 

study.  

Project B2: A first case study on how to prospectively document implementation outcomes of a 

professional pharmacy service was performed. The next steps should be: 

- To validate the developed measures properly and use them in more extensive implementation 

studies for professional pharmacy services. 

- To develop additional simple outcomes measures that cover all outcomes defined by Proctor 

with the aim of making available a full outcome set that can be tailored to the implementation 

of the professional service under investigation. 

General outlook- Closing the gap in the pharmaceutical care process loop 

To exploit the full potential of this thesis, the individual findings and strategies should be linked so that 

the process of pharmaceutical care in the area of medication adherence can be improved and professional 

pharmacy services can be delivered to the patients. Findings from Project A should be used to screen 

for potential patients in need of medication adherence intervention. Findings from Project B should be 

used to implement professional pharmacy services. To fully connect Project A and B and close the 

process loop, the stage “plan interventions” should be integrated. This step was not part of this thesis 

but offers potential for future projects. Promising approaches exist already, such as the tool BIOTICA 

designed by Haag et al. to assess adherence barriers in primary care patients with prescribed antibiotics 
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preemptively and tailor interventions.[214] Currently, processes to tailor adherence interventions to the 

patient are not implemented in daily practice. Therefore, the next step is to develop tools that allow 

matching the already available interventions to the patient (see Figure 10). Future projects should also 

expand on the idea of delivering a toolbox of strategies to the pharmacy teams for screening for 

nonadherent patients and implementing services. Besides developing new strategies and tools, a focus 

should be on collecting and evaluating existing strategies. In the future, the pharmacy teams should have 

a toolbox of practicable methods and strategies to screen for nonadherent patients and deliver 

professional pharmacy services to the patients. 

 

Figure 10 Potential future projects in the “plan step” (red box) focusing on adherence services that all 

step of pharmaceutical care process can be connected in the future (red arrows)  
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For the instruction videos, see: 

Part I: https://youtu.be/RGCm3oT6zKs 

Part II: https://youtu.be/7EbvPD8Ci1U  
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