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Abstract 

Purpose: The purpose of this feasibility study was to improve and implement an intervention aimed at enhancing 
medication adherence in sub-optimally controlled and non-adherent type 2 diabetes (T2DM) patients in primary care.

Methods: Four phases were completed: (1) context analysis, (2) collaboration protocol development, (3) digitaliza-
tion, and (4) process evaluation. Two community pharmacies and seven general practices participated. In phase 
1, two focus groups were conducted, of which one with healthcare providers (HCP, N = 5) and one with patients 
(N = 11). In phase 4, four semi-structured interviews and one focus group (N = 6) were conducted with healthcare 
providers. The goal of these focus groups and interviews was to obtain insights into current care to support medi-
cation adherence (phase 1), opportunities for collaboration (phase 2) and process evaluation (phase 4). Data were 
analyzed in Atlas.ti using thematic analyses.

Results: Both T2DM patients and HCPs considered medication adherence vital. Suboptimal collaboration between 
HCPs and unreliable ways to monitor medication non-adherence appeared important barriers for adequate care to 
support medication adherence (phase 1). The nurse practitioner (NP) was chosen as the interventionist with support-
ive roles for other HCPs (phase 2). All components of the intervention were digitalized (phase 3). The implementation 
of the digitalized intervention was reported to be suboptimal (phase 4). Main reasons were that pharmacy refill data 
were unreliable, NPs experienced difficulties addressing medication non-adherence adequately and collaboration 
between HCPs was suboptimal.

Conclusions: The medication adherence enhancing intervention was successfully digitalized, but implementation of 
the digitalized intervention appeared not feasible as of yet.

Keywords: Medication adherence, Type 2 diabetes mellitus, Implementation, Feasibility study, Primary care, 
Collaboration, Community pharmacists, Nurse practitioner

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Contributions to the literature

• Medication adherence interventions appear difficult 
to implement into routine primary care. This paper 
describes the implementation of a pragmatic medica-
tion adherence intervention in detail.
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• Input from involved healthcare providers has shown 
that there are important prerequisites for successful 
implementation of medication adherence interven-
tions in primary care, such as better Information and 
Communication Technology (ICT) systems to moni-
tor and select non-adherent patients and a better col-
laboration between general practitioners (GPs) and 
pharmacies.

• Medication non-adherence proved a challenging 
topic for nurse practitioners to address. Future stud-
ies should focus on exploring ways to make difficult 
topics such as medication non-adherence easier to 
talk about with patients for nurse practitioners.

Introduction
Type 2 diabetes mellitus (T2DM) is a highly preva-
lent chronic condition responsible for high morbid-
ity and mortality rates globally [1, 2]. A cornerstone of 
T2DM treatment is optimal glycemic control. This can 
be achieved by following lifestyle recommendations and 
taking glucose lowering medication as prescribed [3, 4]. 
However, only 50% of people with T2DM have optimal 
glycemic control (A1c ≤ 53 mmol/mol) [5]. Not reaching 
these target levels increases symptom severity, diabetes-
related hospitalization, and mortality [3, 4, 6] and is often 
attributed to patients not taking the medication as agreed 
upon with their clinician [7].

To support people with T2DM with taking their medi-
cations, several interventions have been developed. How-
ever, in a review including 52 studies only 9 interventions 
managed to improve both A1c and medication adher-
ence levels [8]. Common success factors of these nine 
interventions include focusing solely on non-adherent 

sub-populations and tailoring the intervention to the 
perceived barrier(s) by the patient [9, 10]. Mainly due to 
their complex nature, interventions that share these com-
mon success factors appeared difficult to implement in 
clinical practice [11, 12]. These interventions are com-
plex because adequate medication adherence support in 
T2DM patients often requires continuous monitoring 
of the patient and close collaboration between different 
healthcare providers [13].

In recent years, T2DM care has shifted from hospital 
care towards primary care in the Netherlands. As a result, 
currently, 62% of Dutch general practitioners (GPs) work 
with at least one nurse practitioner (NP) who is responsi-
ble for T2DM care [14]. Thus, the urge to improve medi-
cation adherence of T2DM patients in primary care has 
increased. This shift in care asks for the implementation 
of interventions aimed at improving medication adher-
ence of T2DM patients in primary care, where collabora-
tion between community pharmacy (CP) teams and GP 
teams can be facilitated.

The current feasibility study builds upon a previous 
study by Adhien et al. [15], an intervention developed for 
CP teams in the Netherlands aimed to improve medica-
tion adherence in T2DM patients (Table 1). The ‘Support 
for Diabetes’ intervention proved to be engaging and fea-
sible to implement in community pharmacies, but sub-
optimal co-operation between pharmacists and GPs and 
lack of time were obstructions for implementation on a 
wider scale.

Previous research in The Netherlands showed that col-
laboration between GP and CP teams is often subpar 
[16]. Collaboration is an important prerequisite to imple-
ment successful medication adherence interventions 
[15], because medication care of T2DM patients relies on 
a strict division of most of the tasks but not of all tasks. 
In the Netherlands, GPs are responsible for diagnosis of 

Table 1 Short description of the ‘Support by for Diabetes’ 1 intervention by Adhien et al. [15]
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T2DM. The nurse practitioners (NPs) are responsible for 
the daily care for T2DM patients [17]. Medication is pro-
vided by pharmacies. Tasks of care to support medication 
adherence, such as provision of information and inquir-
ing about medication adherence, are less clearly divided. 
Fine tuning of care to support medication adherence is 
therefore necessary, as an unclear division of tasks might 
lead to conflicting information for patients or tasks not 
being carried out at all. The current study tried to tackle 
this barrier by clarifying the division of tasks by develop-
ing a collaboration protocol based on HCPs needs and 
wishes.

Another barrier found by the study by Adhien et al. was 
a perceived lack of time [15]. Digitalizing different tasks 
is a way of limiting the human effort needed to carry out 
a task, for example by automatically gathering data on 
patient refill adherence [18]. Digitalization in the health-
care sector usually involves information and communica-
tion technology (ICT) applications and has proven to be 
effective in decreasing time spent on administrative tasks 
and increasing time spent on direct care previously [19]. 
The current study digitalized the intervention and all of 
its components in order to decrease the time spent on 
administrative tasks and therefore lower the overall time 
spent on the intervention.

Designing effective collaboration and workable ICT 
applications for HCPs is challenging as well, because a 
good ‘fit’ between the program and the context is critical 
[11]. This means taking in to account the uniqueness of 
organizations, the existing collaboration between HCPs, 
the existing division of tasks, and the wishes and needs 
of stakeholders [12]. Gaining knowledge on these factors 
requires a detailed understanding of the specific context 
in which an intervention is implemented and perspec-
tives of different actors involved in the intervention.

This study aimed to improve the ‘Support for Diabetes’ 
intervention by Adhien et al. in three ways: (i) a collabo-
ration protocol was developed, (ii) the intervention was 
digitalized, and (iii) both CP and GP teams were involved 
in conducting the intervention, with the NP as the inter-
ventionist. This feasibility study aimed to improve and 
implement an intervention enhancing medication adher-
ence in sub-optimally controlled and non-adherent type 
2 diabetes (T2DM) patients in primary care. Qualitative 
research methods were used to gain insights into needs 
and wishes of healthcare providers (HCPs) and patients 
as well as to evaluate the project.

Methods
Study design
In this feasibility study, an adapted version of the ‘Sup-
port for Diabetes’ intervention aimed at improving medi-
cation adherence in non-adherent and sub-optimally 

controlled (A1c of < 7% (53  mmol/mol)) T2DM patients 
was developed, implemented, and evaluated in Dutch 
primary care. The intervention was improved upon by 
digitalizing all of its components and by stimulating a 
productive collaboration between GP and CP teams by 
developing a protocol for collaboration based on input 
from patients and HCPs. A schematic overview of the 
improved and digitalized ‘Support for Diabetes’ interven-
tion can be found in Additional file 1: Appendix F. This 
feasibility study consists of four phases: (1) context analy-
sis, (2) collaboration protocol development, (3) digitaliza-
tion, and (4) implementation of the intervention.

Recruitment of primary care healthcare providers
As this project uses a digitalized intervention embedded 
in the Dutch routine care registration systems Pharma-
com (CP) and Medicom (GP), only CP/GP teams that use 
these systems were eligible for participation in this pro-
ject. Eligible GP/CP teams were identified by the devel-
opers of the registration systems. They were selected and 
approached by e-mail by SH in which their interest in 
participation in the project was requested. Two health-
care centers and their eligible T2DM patients partici-
pated in this project. Involved HCPs were GPs, NPs, CPs, 
and pharmacy assistants. Healthcare centers are primary 
care centers in which generally a single community phar-
macy and multiple GPs are located. One of the healthcare 
centers was located in the Dutch city of Amstelveen, and 
the other in the Dutch city of Katwijk.’

Phase 1–context analysis
In the first phase, two focus groups among both patients 
and HCPs were held to gain insight into the context in 
which the implementation would be tested. The goal was 
to gain insights into the current standards of care to sup-
port medication adherence.

Phase 2—collaboration protocol development
The results from the focus group with healthcare pro-
viders and patients were used to develop a collaboration 
protocol for all HCPs in the intervention (see Addi-
tional  file  1: Appendix D). This collaboration protocol 
ensures that both CP and GP teams are involved in the 
project and enables a clear division of tasks. Addition-
ally, a 2-h training for all HCPs was developed, which was 
offered on two separate occasions for both healthcare 
centers by SH and JH. The training focused on theory 
about medication adherence, such as the different phases 
of medication (non-)adherence, determinants, and ways 
to address medication non-adherence [9, 20]. The train-
ing also included an explanation of the collaboration pro-
tocol and division of tasks as well as practicing with new 
ICT protocols by using them on test patients.
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Phase 3—digitalization
The original intervention by Adhien et  al. was used by 
HCPs as printouts, whereas the current intervention is 
fully digitalized [15]. Digitalization of the intervention 
and the collaboration protocol was done in an existing 
and linked GP and CP ICT system (Pharmacom/Medi-
com). See Additional file 1: Appendix E for an example of 
the digitalized intervention. Pharmacom holds the medi-
cation history among others and is accessible by pharma-
cists. Medicom is accessible by GPs and holds both the 
medication history and the patient records. Pharmacom 
is the largest ICT system for CPs in the Netherlands and 
Medicom is among the largest for GPs. This ensured that 
the intervention was embedded in a familiar ICT envi-
ronment accessible to all HCPs. In addition, collaboration 
was further stimulated by ICT as the filled out interven-
tion was digitally and automatically shared between the 
CP and GP teams.

Phase 4—process evaluation
The improved and digitalized intervention ‘Support for 
Diabetes’ was implemented in two healthcare centers in 
the Netherlands. ‘T2DM patients were eligible for the 
intervention when they were both non-adherent to oral 
antidiabetics based on pharmacy refill data (< 80% of days 
covered was considered non-adherent) and sub-optimally 
controlled (A1c of < 7% (53 mmol/mol)). Due to the focus 
on feasibility, patients’ outcomes are not reported in this 
paper. For a description of the improved and digitalized 
‘support for diabetes’ intervention, see Additional file 1: 
Appendices D (collaboration protocol) and F (schematic 
overview of the intervention).

A process evaluation was conducted using qualita-
tive research methods, to gain insights into the imple-
mentation of the improved and digitalized ‘Support for 
Diabetes’ intervention. Quantitative data was collected 
from participating patients from the routine checkups 

available in GP and CP ICT systems to see how conveni-
ent it was to retrieve those data.

Data collection
Data was collected in phase 1 and phase 4 (Fig.  1). In 
phase 1, two focus groups were held by SH, MA, JH, 
and HB. Purposive sampling was used to select HCPs 
with varying functions for the first focus group (n = 5) 
from one of the participating primary care healthcare 
centers. HCPs time was compensated for by the pro-
ject group according to the standard hourly wages of 
the staff. Patients for the second focus group (n = 11) in 
phase 1 were randomly selected by checking prescrip-
tions and selecting all patients using T2DM medication 
(i.e., Metformin or Gliclazide). Patients were selected by 
one pharmacist from the pharmacy database and invited 
by telephone to participate in the focus group.. All T2DM 
patients who participated in the focus group received 
their medication from the same pharmacy, but attended 
different GPs. T2DM patients received a gift card for 
participation.

Separate topic lists for patients and HCPs can be found 
in Additional file 1: Appendices A and B. Topics for the 
focus group with T2DM patients were ‘medication adher-
ence,’ ‘medication support and information provided,’ 
and ‘multidisciplinary care and collaboration.’ Topics for 
the focus group with HCPs were medication adherence, 
communication, collaboration, and satisfaction with cur-
rent standards of care to support medication adherence.

In phase 4, a process evaluation was held to gain insight 
into the implementation of the intervention. This con-
sisted of four interviews (two GPs and two NPs from the 
Katwijk location) and one focus group with HCPs who 
participated in the intervention (N = 6; two GPs, one CP, 
and three NPs from the Amstelveen location) were held 
by SH, MA, and HB. The topic list was based on the RE-
AIM framework [21]. The five RE-AIM domains (Reach, 
Effectiveness, Adoption Implementation, Maintenance) 

Fig 1   Overview of the different phases and measurements in the ‘Support for Diabetes’ project.  
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were used as topics. The complete topic list can be found 
in Additional file 1: Appendix C. The RE-AIM framework 
aims to increase consistency in research findings and to 
help translate research into practice.

All focus groups and interviews were audio recorded 
with consent and transcribed verbatim. With the excep-
tion of one interview by phone, all interviews and focus 
group were held at the healthcare center that patients 
and HCPs were affiliated with. Focus groups lasted about 
2 h on average, interviews about 1 h.

Data analysis
Thematic analysis was used to analyze qualitative data 
[22]. This approach emphasizes identifying, analyzing, 
and interpreting patterns of meaning (i.e., themes) within 
the data.

Different investigators were involved in the analy-
sis process. To increase the credibility of this study two 
researchers (SH and HB) coded each interview tran-
script independently and verified each other’s work. All 
emerging themes in the transcripts were marked, labeled, 
and compared between the two researchers to increase 
dependability and to reach consensus [23]. The themes 
of all transcripts were grouped together to create a list of 
recurring themes. Atlas TI 5.1.7. software was used for 
coding and structuring of themes (Table 2).

Results
Participants
Table  3 provides an overview of all participants in this 
study. In phase 1, the focus group of T2DM patients 
(N = 11) had participants with ages ranging from 43 to 84 
(average age = 69). The focus group consisted of 7 females 
and 5 males. The focus group with HCPs (N = 5) in phase 
1 consisted of two GPs, a NP and two pharmacy assis-
tants from the Amstelveen location. The focus group in 
phase 4 (N = 6) consisted of two GPs, one CP, and three 
NPs from the Amstelveen location. Additionally, four 
interviews were held with HCPs from the Katwijk loca-
tion, of which 2 interviews with GPs and two interviews 
with NPs.

Phase 1—context analysis
Findings are organized around three main themes found 
through thematic analysis (see Table 4). These themes are 
‘perspectives of care to support medication adherence by 
patients and HCPs,’ ‘current standards of care,’ and ‘bar-
riers in care to support medication adherence’ Quota-
tions are used to illustrate the themes and are presented 
in Table 5.

Theme 1.1—perspectives on care to support medication 
adherence by T2DM patients and healthcare providers

Medication adherence is vital for T2DM patients Ade-
quate medication adherence is seen as vital by T2DM 
patients. Most important reasons are the prevention of 

Table 2 Current standard of care to support medication adherence care for T2DM patients

Table 3 Characteristics of patient and HCPs that participated 
in the focus groups during phases 1 (context analysis) and 4 
(testing the implementation)

Patients (phase 1, N = 11)

-Gender (n) Female 7

Male 4

-Age Range 43–84

Mean 69

-Chronic diseases (n) T2DM 11

Hypertension 8

High cholesterol 9

Healthcare providers (N = 15)

Phase 1 (n = 5)

-Gender Female 4

Male 1

-Function General practitioner 2

Nurse practitioner 1

Pharmacist 1

Pharmacy technician 1

Phase 4 (n = 10)

-Gender Female 6

Male 4

-Function General practitioner 3

Nurse practitioner 5

Pharmacist 2
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hypoglycemic events (i.e., low blood sugar), death, and a 
responsibility towards family members to take good care 
of ones’ health. However, patients also indicate that more 
complicated medication regimens result in less adher-
ence, as well as not having the medication available when 
needed, mainly due to shortages or issues with delivery by 
the pharmacy. Patients stress the need to find their own 
way in sticking to difficult medication regimens (quote 
1.1.1 in Table 5).

Nurse practitioner is the central actor for T2DM 
patients Patients consider the NP as the central actor 
in all care surrounding T2DM and the NP was the first 
they would contact when they experience any issues with 
medication. Patients are satisfied with their relationship 
with their NP. The relationship between patients and the 
CP, however, is mediocre at best (quote 1.1.2 in Table 5). 
Patients perceive the CP as being a commercial institu-
tion. Reasons given by patients for that distrust are that 
pharmacists are not personally engaged and give unnec-
essary treatment or make administrative mistakes for 
their own benefit. Expertise and being personally inter-
ested/engaged are seen as the most important traits of a 
good HCP by patients. As a result, patients only disclose 
technical problems with medication with CP staff mem-
bers, whereas they might disclose more personal issues 
with their NP (quote 1.1.3 in Table 5).

Medication adherence is a patients’ own responsibil‑
ity HCPs see medication adherence as vital, but only 
see a small role for themselves when it comes to care 
to support medication adherence and consider it the 
responsibility of the patient (quote 1.1.4 in Table 5). Spe-
cifically, NPs do not actively ask patients whether they 
understand the medical information provided with the 
medication. Only when patients A1c levels are consid-
ered too high, NPs actively question and inform patients 
regarding medication adherence. A reason NPs hesitate 

to address suspicion of medication non-adherence with 
a patient, is that they feel it could potentially break the 
trust bond with the patient. NPs might offer solutions 
such as pill boxes or medication alarms to help patients 
remember to take their medication.

Current standard of care

T2DM patients experience hindrance from a lack of col‑
laboration between HCPs Patients perceive the collab-
oration between HCPs as suboptimal. Patients feel like 
they have to be attentive and pro-active towards the care 
they receive. Compartmentalization in the care sector is 
seen as a major cause. Patients are often suffering from a 
lack of collaboration in the care sector, for example when 
a NP promises that the medication will be available the 
same day, but the CP is unable to provide the medication 
that day (quote 1.2.1 in Table  5). CPs receive mainly all 
the blame from patients when it comes to issues rooted 
in miscommunication (quote 1.2.2 in Table 5).

Different work flows of CP and GP staff members GP 
and CP staff members have different work flows that do 
not necessarily align. Examples are CP staff members 
who use the medication prescription to write down infor-
mation about a patients’ medication non-adherence for 
CP staff members. This information, which is also rele-
vant for GPs, does not reach GP staff members because 
they do not receive the medication prescription back 
from the CP. GP and CP staff members share ICT sys-
tems, but GPs use the patient records, while the CP looks 
at the medication history and therefore often miss the 
information shared by the other (quote 1.2.3 in Table 5). 
The result is a lack of exchange of information between 
the GP and the CP. HCPs from GP practices and CPs 
therefore often communicate by telephone (quote 1.2.4 in 
Table 5).

Table 4 Overview of themes and main results in phase 1–context analysis to gain insights into the current standards of care to 
support medication adherence for people with T2DM

Theme Focus group T2DM patients (N = 11) Focus group healthcare providers (N = 5)

Perspectives of care to support medication 
adherence by patients and HCPs

Adequate medication adherence is vital for T2DM 
patients

Medication adherence is seen as the responsi-
bility of the patient. HCPs solely inquire about 
medication adherence when blood levels are 
elevated, often with a single question

Current standards of care Suboptimal communication and collaboration 
between HCPs causes patients to feel like they 
have to be critical and attentive to the care they 
receive

GP and CP staff members have different work 
ethics and work flow that do not align, caus-
ing communication and collaboration to be 
suboptimal

Barriers in care to support medication adherence Not applicable HCPs have no reliable way to electronically 
monitor patients’ medication adherence, 
which results in non-adherence often not 
being addressed
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Barriers in care to support medication adherence
The repeat dispensing service provided by CPs for 
patients with chronic conditions automatically generates 
a new prescription after a given time period, regardless 

whether the patient picked up the medication or not. 
This affects the reliability of the automatic refill adher-
ence monitoring for T2DM patients by CPs. As a result, 
HCPs undividedly agreed that medication adherence 

Table 5 Quotes for HCPs and patients in phase 1—context analysis to gain insights into the current standards of care to support 
medication adherence for people with T2DM, based on a focus group with patients N = 11 and a focus group with HCPs N = 5

Quote Description By whom

1.1 Perspectives on care to support medication adherence by healthcare providers and T2DM patients

1.1.1 When I am guarding the door at night, because I work as a por-
ter, that is a time when I use my Simvastatin. I am supposed to 
take those before going to bed, but those nights are different 
and I had to figure out how to deal with that by myself

Patient 1

1.1.2 Pharmacists are only in it for the money. The more pills they can 
give out, the more they earn

Patient 2

1.1.3 Well, sometimes there are patients at the front desk who 
complain about the size or the taste of their medication. 
Especially calcium chew, people don’t like that one. Or people 
might complain about the brand of the medication. But other 
than that, we don’t hear many problems, but I also think that 
there are not that many patients in our pharmacy that are 
non-adherent

Pharmacy assistant 1

1.1.4 I believe adherence is the responsibility of the patient. However, 
there is an exception in case of medical danger. If a patients’ 
blood sugar is so high that they are in danger or might end up 
in a coma, then I believe that we should take action

Nurse practitioner 1

1.2 Current standard of care

1.2.1 The NP often tells me that I can pick up the medication straight 
after our consult, but even when I return to the pharmacy the 
next day, they seem to be completely unaware of this request

Patient 3

1.2.2 Yes, the NP sometimes forgets to call me back, but that is under-
standable, because everybody at the GP is always working so 
hard

Patient 1

1.2.3 I am a GP, and therefore I am journal focused. When I look up a 
patient on my PC, the first thing I do is open the journal. Every 
HCP is different in this regard, I believe pharmacists are more 
medication oriented. They look up a patient and only look at 
their medication history. Therefore a pharmacist might add 
some relevant information under medications, but I might 
never see that because that is just not how I work

General practitioner 1

1.2.4 Yes, because a patient then says to me ‘I’m having these and 
these symptoms, and the pharmacy told me to quit my 
medication immediately’. Then I think to myself, I don’t believe 
any of that, but what am I to do? Tell the patient to wait for 
a second, while I phone the pharmacy and ask them ‘I have 
a patient here who claims you have said this and this, is that 
true?’. That is ridiculous of course

General practitioner 2

1.3 Barriers in the care to support medication adherence

1.3.1 I also believe the repeat dispensing, that is really something that 
makes me lose control. Sometimes patients call me and ask 
me questions about medication, but I really do not know why 
they are taking that medication. That might be something 
they took years ago, but the repeat dispensing service just 
keeps giving that to patients without my knowledge

General practitioner 2

1.3.2 That step [i.e. what to do when you noticed a non-adherent 
patient], if that is clear, then you make it a lot easier on others 
to identify non-adherent patients. Because otherwise you 
might say ‘yes, that person is here, but what now?’. Then I 
might have done my part and given the signal, but the follow-
up action is completely unclear

Nurse practitioner 1
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data based on pharmacy refill is not trustworthy due to 
repeat dispensing (quote 3.1.1 in Table 5).

Moreover, due to the lack of an adequate system to mon-
itor medication adherence in T2DM patients and a lack of 
guidelines, follow-up actions on a non-adherent T2DM 
patient are often not performed (quote 1.3.2 in Table 5).

Phase 2—collaboration protocol development
Information collected in phase 1 emphasize the need for 
a collaboration protocol and guidelines for care to sup-
port medication adherence for T2DM patients. The col-
laboration protocol is presented in Additional  file  1: 
Appendix D and consists of a clear distinction of tasks 
categorized into the topics ‘selection of patients,’ ‘sign-
aling and plan for action,’ ‘invite patients and baseline 
measurements,’ ‘conducting the ‘Support for Diabetes’ 
intervention,’ and ‘Follow-up’. Additionally, the NP was 
chosen to conduct the intervention, as is preferred by 
both patients and HCPs.

Phase 3—digitalization
Digitalization of the intervention was performed in 
the CP and GP ICT system and ensured the use of the 
intervention and the exchange of information by HCPs 
in a familiar setting. For example, input from a patient 
gathered during a consult for a NP is stored in this digi-
tal environment and shared electronically with the phar-
macy. An example of the digital intervention ‘Support for 
Diabetes’ and the information exchange function is pre-
sented in Additional file 1: Appendix E.

Phase 4—process evaluation
Findings of the process evaluation are organized around 
four main themes (see Table 6) and quotations were used 

to illustrate the themes which are presented in Table  7. 
These themes are ‘training and preparation,’ ‘appreciation 
for the intervention,’ ‘practical barriers to implementa-
tion,’ and ‘organizational barriers to implementation.’

Training and preparation
The training for HCPs was well received by HCPs. 
Mainly NPs appreciated the content of the training and 
the practical approach. However, these NPs also voiced 
their preference for a written summary at the end of the 
training (quote 4.1.1 in Table 7). As the intervention was 
mainly focused on learning new digital protocols, some 
NPs requested a more practical approach with complete 
protocols rather than screenshots of the protocols.

Experience with the intervention
Both HCPs and patients considered the intervention 
engaging and useful (quote 4.2.1 in Table  7). NPs con-
sidered the intervention a useful addition to their nurses’ 
toolbox. GPs and CPs reported that they had a minor role 
in the performance of the interventions and would like to 
have been more involved.

Practical barriers to implementation

Time invested per patient is not in proportion with profit 
in health HCPs consider the time invested per patient 
not in proportion to the profit in health, because of the 
following reasons. First, as this project focused only 
on non-adherent and sub-optimally controlled T2DM 
patients, which proved to be the most severe and there-
fore most time-consuming patients. These patients 
appeared to have multiple problems congregate, such as 
mental health issues, addiction, or not speaking either 

Table 6 Overview of themes and main results in phase 4—process evaluation of the implementation of the improved and digitalized 
‘Support for diabetes’ intervention

Theme Healthcare providers (focus group N = 6 and interviews N = 4)

Training and preparation The training was well received by healthcare providers, but a written 
summary was missing. GPs only played a minor role and would like to 
have been more involved in the project

Appreciation for the intervention The intervention was seen by NPs as a valuable addition to their nurses’ 
toolbox. It was deemed too extensive to apply periodically, but rather 
to be used when deemed necessary for certain patients

Practical barriers to implementation Healthcare providers did not consider the time invested in this project 
to be in proportion to the profit in health per patient. Additionally, 
unreliable pharmacy refill data proved to be an important barrier for 
implementation in this project

Organizational barriers to implementation NPs had a hard time addressing medication adherence in patients. There 
was a lack of organizational support from GPs and a high level op drop 
out among participating HCPs. Lastly, a good established collaboration 
between the GPs and CP proved to be an important prerequisite for 
successful implementation
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Dutch or English, which made consults with them 
more time-consuming. A second reason was the small 
scale of this intervention of only 2–3 eligible patients 
per GP practice. Consequently, HCPs had to partici-
pate in focus groups and training sessions for only a few 
patients (quote 4.3.1 in Table  7). This made involved 
HCPs feel like the overhead costs for this project were 
too high compared to the small amount of patients that 
participated. Thirdly, NPs needed 30  min for a consult 
for the ‘Support for Diabetes’ intervention, rather than 
the 10  min per consult they are used to. Therefore NPs 

questioned the cost-effectiveness to address solely medi-
cation adherence during a 30-min consult.

Shortcomings in the identification of eligible 
patients Non-adherent T2DM patients were identi-
fied electronically based on pharmacy refill data. Sub-
sequently, the GP and NP manually checked A1c levels 
of the non-adherent patients. If a patient was both non-
adherent and sub-optimally controlled, they were eligible 
for the intervention. GPs and NPs considered this second 
step as labor intensive. Another hampering issue with 

Table 7 Quotes from HCPs and patients in phase 4—process evaluation of the implementation of the improved and digitalized 
‘Support for diabetes’ intervention, based on focus group, N = 6 and interviews N = 4

Quote Description By whom

4.1–Training and preparation

4.1.1 Well of course you have to think for yourself. But it would be nice that after not 
doing something for two months, there is a written summary of the steps that 
need to be taken for this project

Nurse practitioner 1

4.2–Appreciation for the intervention

4.2.1 Well for that one man who was so unsatisfied [with the care sector], I know that 
he also mentioned that this was the first time that he had the opportunity to 
talk about these things and that is something he really appreciated. For the 
other man I spoke, I don’t know, it was not an unpleasant conversation. He 
indicated that he will take his medication from now on, but I have no way of 
knowing whether he actually will

Nurse practitioner 2

4.3–Practical barriers to implementation

4.3.1 Well, I believed that the overhead in this project was more than the outcome General practitioner 1

4.3.2 If you sometimes participate in home visits as a part of medication reviews, you 
often see patients who collected giant piles of medication at home. And you 
can see the same thing when someone has passed away, or when someone 
moves. All those people are on repeat dispensing, so they pick up their medi-
cation on time but never use it

Pharmacist 1

4.4–Organizational barriers to implementation

4.4.1 We have been working together for quite some years now. By now, we know 
how to do things and what we can ask of each other. We know each other 
also outside work, so by now we hardly have to ask one another to get what 
we want. Therefore, the collaboration protocol is not needed as hard here as it 
might somewhere else

Pharmacist 1

4.4.2 There were people on the list that I had known for years, and I had given this 
man a medication dispenser last year, so I mean, how can he even be non-
adherent?

Nurse practitioner 3

4.4.3 But I think that might be the difference between a GP and a NP. A NP has a lot of 
trouble asking about erectile dysfunction in patients with T2DM for example, 
while that is a very normal question for me

General practitioner 1

4.4.4 I see some of those patients four times a year. So I mean, if patients are truly that 
dissatisfied with their medication, they can mention it themselves right?

Nurse practitioner 4

4.4.5 But, all of that has to do with how you see yourself. The doctor used to be a 
police officer, but nowadays I see myself as a coach. I therefore don’t find it 
intrusive to ask about a patients medication, because if they really don’t want 
to take it I don’t care. My role as a coach is simply to explain them what the 
consequences are if they don’t

General practitioner 2

4.4.6 The main role for us is to create time. If I think something is truly important as 
the owner of this practice, that means I have to prioritize it. So for example if 
we say this is an important project, then I might leave two full hours a month 
free in the calenders of my NPs, so they know that that is the time they have to 
work on this project. I have noticed in the past that that gives more structure, 
because I cannot expect all my employees to do it by themselves

General practitioner 3
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this method was that the pharmacy refill data was often 
incorrect due to patients staying abroad, patients that had 
passed away, moved to another GP or had deviant medi-
cation regimens thereby being incorrectly labeled as non-
adherent. Moreover, HCPs felt that the repeat dispensing 
service provided by CPs (see “Barriers in care to support 
medication adherence” section) created a group of ‘false 
adherent’ patients who solely pick up their medication 
in order to be registered as ‘adherent’, but never actually 
take the medication (quote 4.3.2 in Table 7).

Organizational barriers to implementation
Lack of established collaboration in one primary health-
care center.

A large difference in the level of implementation and 
uptake was observed between the two participating 
healthcare centers. The Katwijk location has a longstand-
ing history of collaboration between the GP and CP, 
whereas in the location Amstelveen the collaboration was 
subpar (quote 4.4.1 in Table 7).

Limited organizational support by GPs
Another barrier is the lack of organizational support by 
GPs. Many NPs indicate that they lack the time to carry 
out an extra 30-min consult. GPs could play a role by pri-
oritizing the project and scheduling dedicated time for 
the NPs to work on this project (quote 4.4.6 in Table 7).

Personal barriers to implementation

NPs experience difficulties in discussing medication 
non‑adherence with patients NPs experience difficulties 
in discussing medication adherence with their patients. 
NPs seemed to underestimate the size of the problem, 
especially when their patients were already advised to use 
a medication reminder such as an alarm or pill box (quote 
4.4.2 in Table 7). In addition, NPs report not to know how 
to address adherence. They prefer to have a protocol with 
example questions for addressing non-adherence. Dur-
ing the project, NPs often invited patients for the inter-
vention by phone by stating that they are non-adherent 
based on pharmacy refill data. This caused patients to 
react in a defensive manner, in which they would claim 
they were adherent. As a result, NPs canceled the con-
sult with this patient. A GP stated that NPs, in contrast to 
GPs, are not trained to talk about delicate topics (quote 
4.4.3 in Table  7). NPs also mentioned that medication 
adherence is ultimately the responsibility of the patient 
and they will only address it, when patients ask about it 
themselves (quote 4.4.4 in Table 7). GPs stressed the need 

for HCPs to shift mindset in this regard, as inquiring 
patients’ about satisfaction with their medication is not 
a moment of judgement, but rather a moment to assess 
the needs of a specific patient regarding their medication 
(quote 4.4.5 in Table 7).

High drop‑out rates among HCPs One GP and her NP 
dropped out of the project due to the high time invest-
ment needed for a small number of patients. Addition-
ally, four other NPs dropped out or were temporarily 
unavailable due to long-term illness, maternity leave, or 
quitting their job during the intervention period.

Discussion
Main findings
In the present study, the previously developed tailored 
medication adherence intervention ‘Support for dia-
betes’ was digitalized and a protocol for collaboration 
between HCPs was developed based on input from 
patients and HCPs. However, implementation of the 
intervention in its improved digitalized form appeared 
not feasible. Three main reasons were derived from 
HCPs perspective. First, GP and CP ICT systems lack 
features to properly identify non-adherent and sub-
optimally controlled T2DM patients. Second, NPs 
were the central actors in this intervention, but had 
difficulties discussing delicate topics such as medica-
tion non-adherence with T2DM patients. Third, a well-
established collaboration between CP and GP teams 
appeared an important prerequisite for implementing 
this intervention, but this collaboration was suboptimal 
in one of the participating healthcare centers.

Comparison with findings from other studies
Our findings partly align with earlier findings in other 
pilot and feasibility studies aimed at improving adher-
ence. Refill adherence is generally considered a reliable 
and objective measure of medication adherence[24], 
but limitations when used as eligibility criterion have 
been reported. For example, when a patient’s dose is 
reduced or halted without a new prescription being 
written, patients seemed non-adherent to medica-
tion based on refill adherence, while in reality they are 
not [25]. Our study adds to these findings by showing 
that the repeat dispensing service of pharmacies also 
decreases the reliability of refill adherence to identify 
patients that are non-adherent. This is because the 
repeat dispensing service automatically generates a 
new prescription after a given time period of which the 
patient receives an alert to come and collect their medi-
cation. This caused issues because the refill adherence 
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system would not be aware that a patient did not pick 
up their previous batch of medication when a new one 
was automatically made.

The current ‘Support for diabetes’ intervention was 
based on an earlier intervention by Adhien et  al. The 
main limitations reported in the first ‘Support for diabe-
tes’ intervention by Adhien et al. [15] were a lack of col-
laboration between GPs and CPs and the intervention 
being too time-consuming. Unlike previously suggested 
[19], digitalization of the intervention did not lead to a 
decrease in time spent on the intervention by HCPs. This 
can largely be explained by shortcomings in the ICT for 
the selection of eligible patients. The A1c values of non-
adherent patients had to be checked manually by the NP 
and the GP, which was considered very time-consuming 
by the involved HCPs.

Another comparable intervention, The CATI interven-
tion for hypertensive patients [26, 27] concluded that the 
selection of non-adherent patients should be based on 
both refill adherence and relevant biometric values. This 
was applied in this study, but this addition proved chal-
lenging in new ways. Medication adherence based on 
pharmacy refill data was considered unreliable by GPs 
and NPs, mainly attributed to the repeat dispensing ser-
vice. Improvements in ICT are needed to automatically 
update patients’ refill adherence data when medication 
is not picked up. Alternatively, future studies could also 
consider adding a supportive instrument designed to 
quickly identify non-adherent patients in a routine care 
setting. Examples would be the triage question set or the 
Pringle questions [28, 29].

Suboptimal collaboration is a common barrier for suc-
cessful implementation of complex interventions in pre-
vious studies [15, 26, 27], also confirmed in this study. 
The collaboration protocol established in this project was 
aimed at minimizing existing differences in collaboration 
between different settings. This was done by providing 
each healthcare center with a clear description of tasks 
and responsibilities, rather than relying on existing distri-
bution of labor. However, this did not lead to an improve-
ment of collaboration between the HCP in the healthcare 
center where the collaboration was subpar, and was con-
sidered unnecessary by the HCP in the healthcare center 
in which the collaboration was already excellent prior to 
the intervention. This implies that a well-established col-
laboration is an important prerequisite for complicated 
medication adherence interventions.

Another challenge was the difficulties NPs experi-
enced when discussing medication non-adherence with 
T2DM patients. This resulted in NPs not asking follow-
up questions or canceling consults. This is in line with 
previous findings about NPs having difficulties address-
ing lifestyle behaviors in the Dutch primary care, where 

NPs often did not follow guidelines to address physical 
activity during consults with T2DM patients [30]. These 
findings can be described as a low implementation fidel-
ity, i.e., the extent to which an intervention was delivered 
according to the protocol [31]. According to implementa-
tion fidelity theory [31], low fidelity can be explained by 
moderating factors such as participant responsiveness, 
intervention complexity, and facilitation strategies used. 
Participant responsiveness, or the way in which the inter-
vention is perceived by the users, was generally nega-
tive. Especially GPs indicated that the time invested per 
patient was not in line with profit in health. This resulted 
in GPs not scheduling time off in NPs agendas to work 
on the intervention or not inquiring about the interven-
tion. The given complexity of this tailored, multi-faceted 
intervention also makes it more vulnerable to differences 
in implementation [32], which was observed by a large 
difference in implementation between the two health-
care centers. Lastly, additional facilitation strategies used 
for implementation might have been useful. More spe-
cifically, NPs might have benefitted from a training more 
aimed towards motivational interviewing, as this has 
been shown to positively influence adherence [33].

Strengths and limitations
A strength of the current study is the extensive context 
analysis and tailoring of a promising intervention based 
on wishes of involved HCPs. Furthermore, patients pref-
erences were taken into account during the development 
of the intervention, which might have a positive effect on 
both patient retention and engagement in the study [34]. 
Additionally, the implementation process in this project 
was investigated thoroughly which resulted in numer-
ous suggestions for improvement for future intervention 
studies. This was done by making use of rigorous quali-
tative research. For example, this study used investigator 
triangulation to enhance the credibility of the findings 
[35]. A limitation of this study is the inability to take all 
input from phase 1 (context analysis) into account dur-
ing the implementation phase. More specifically, HCPs 
voiced their concerns regarding the eligibility crite-
ria based on refill adherence due to the existence of the 
repeat dispensing service by pharmacies. Due to limita-
tions in ICT systems, we were not able to control for the 
effects of repeat dispensing on refill adherence.

Another limitation is the transferability of the results 
found in the qualitative research in phase 1 and phase 
4. In this feasibility study in one health care center par-
ticipated in phase 1 and in phase 4, a second healthcare 
center. In addition, in these healthcare centers, phar-
macists and general practitioners are in close proximity, 
which might already positively influence their collabora-
tion. The results can therefore not be easily generalized 
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to other healthcare settings. However, in this stage, the 
feasibility of the intervention rather than the transfer-
ability of the results was the main concern.Since this 
study involved only two focus groups with different par-
ticipants in phase 1 and one focus group in phase 4, it is 
currently unknown if data saturation has been reached. 
Additionally, the NPs interviewed in this study might not 
have been fully open and honest due to their supervisor 
being present during the focus groups.

Conclusions
The ‘Support for Diabetes’ intervention was improved 
and digitalized, but implementation in the Dutch pri-
mary appeared not feasible as of yet. Main reasons 
were the lack of sufficient ICT applications to moni-
tor and select non-adherent patients, the lack of col-
laboration between HCPs, and difficulties experienced 
by NPs in discussing medication non-adherence 
with T2DM patients. Implementation of the ‘Sup-
port for diabetes’ intervention in its current form for 
the population selected in this study is therefore not 
recommended. Future studies should explore ways to 
support NPs in addressing medication non-adherence 
with their patients, e.g., by training their communi-
cation skills or by adding more support from another 
HCP, e.g., the community pharmacist in carrying out 
the intervention. As an increasing amount of care is 
shifting towards primary care, better alignment of 
GP and CP ICT systems and an improved collabora-
tion between HCPs are important prerequisites to 
successfully implement complicated tailored interven-
tions as aiming to improve care to support medication 
adherence.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40814- 021- 00892-2.

Additional file 1: Appendix A. Topic lists  Topic list for focus group with 
T2DM patients (N = 11) to gain insight into current standards of care to 
support medication adherence (phase 1 – context analysis). Appendix BA. 
Topic listsTopic list for focus group with HCPs (N = 5) to gain insight into 
current standards of care to support medication adherence (continued)   
Topic list for focus group with HCPs (phase 1 – context analysis). Appendix 
C. Topic list for focus group with HCPs (n = 6) and interviews (n=4) to gain 
insights into the implementation of the improved and digitalized ‘Support 
for Diabetes’ intervention using components of the RE-AIM model (phase 
4 – testing the implementation). Appendix DB. Collaboration protocol 
for HCPs for the Support for Diabetes project. Appendix EC. Screenshot 
of digitalized intervention ‘Support for Diabetes’ with example of shared 
function, in which answers by one HCP are visible for all involved HCPs 
(see arrow). Appendix F. Schematic overview of the improved and digital-
ized ‘Support for Diabetes’ intervention

Acknowledgements
We would like to thank all patients and healthcare providers who have partici-
pated in this project.

Authors’ contributions
SH was the executive researcher on this project and wrote the first draft of the 
paper. MA, MV, LD, and JH received the funding, participated throughout the 
project, and helped with drafting the paper. HB helped with the collection 
and analysis of all qualitative data. Additionally, all authors contributed in writ-
ing the article and all authors read and approved the final manuscript.

Funding
This study was supported by a grant from ZonMw, the Netherlands Organiza-
tion for Health Research and Development (project number 80–84800-98–
22009). The funding source had no role in the design, data collection, analysis 
or interpretation of the study, or in the decision to submit the manuscript for 
publication.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The followed procedures were in accordance with the ethics standards of the 
Medical Ethics Committee of the VU Medical Centre and Academic Medical 
Centre. All participants took part voluntarily and signed informed consent. 
Confidentiality was maintained using restricted, secure access to the data and 
destruction of audio tapes following transcription. The study protocol was 
approved by the medical ethics committee of the Amsterdam UMC, location 
VUmc (reference number 2017.573).

Consent for publication
Not applicable.

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

Author details
1 Department of Health Sciences, Faculty of Science, Vrije Universiteit, 
Amsterdam, The Netherlands. 2 Amsterdam Public Health Research Institute, 
Amsterdam UMC, Location VUMC, De Boelelaan 1117, 1081 HV Amsterdam, 
The Netherlands. 3 Department of Pharmaceutical Care, Nivel, Netherlands 
Institute for Health Services Research, Utrecht, The Netherlands. 4 Department 
of PharmacoTherapy, Epidemiology & Economics (PTEE), Faculty of Mathemat-
ics and Natural Sciences, Groningen Research Institute of Pharmacy, University 
of Groningen, Groningen, Netherlands. 5 Department of Clinical Pharmacology 
and Pharmacy, Amsterdam UMC, Location VUMC, De Boelelaan 1117, 1081 
HV Amsterdam, The Netherlands. 

Received: 9 February 2021   Accepted: 22 July 2021

References
 1. Huang Y. IDF Diabetes Atlas 8th edition. [ebook] International Diabetes 

Federation. 2017. Available at: https:// www. ncbi. nlm. nih. gov/ pmc/ artic 
les/ PMC49 66497/ pdf/ ppa- 10- 1299. pdf. Accessed July 201.

 2. Dall TM, Yang W, Halder P, Pang B, Massoudi M, Wintfeld N, et al. The eco-
nomic burden of elevated blood glucose levels in 2012: diagnosed and 
undiagnosed diabetes, gestational diabetes mellitus, and prediabetes. 
Diabetes Care. 2014;37:3172–9.

 3. UK prospective Diabetes Study (UKPDS) group. Intensive blood-glucose 
control with sulphonylureas or insulin compared with conventional 
treatment and risk of complications in patients with type 2 diabetes. The 
Lancet. 1998;352 Ukpds 33:837–53.

 4. The Diabetes Control and Complications Trial Research Group. The effect 
of intensive treatment of diabetes on the development and progression 
of long-term complications in insulin-dependent diabetes mellitus. N 
Engl J Med. 1993;329:977–86. https:// doi. org/ 10. 1056/ NEJM1 99309 30329 
1401.

 5. Ali MK, McKeever Bullard K, Imperatore G, Barker L, Gregg EW, Centers 
for Disease Control and Prevention (CDC). Characteristics associated 

https://doi.org/10.1186/s40814-021-00892-2
https://doi.org/10.1186/s40814-021-00892-2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4966497/pdf/ppa-10-1299.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4966497/pdf/ppa-10-1299.pdf
https://doi.org/10.1056/NEJM199309303291401
https://doi.org/10.1056/NEJM199309303291401


Page 13 of 13Hogervorst et al. Pilot Feasibility Stud           (2021) 7:152  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

with poor glycemic control among adults with self-reported diagnosed 
diabetes--National Health and Nutrition Examination Survey, United 
States, 2007-2010. MMWR Suppl. 2012;61(2):32–7. PMID: 22695461.

 6. Zhu VJ, Tu W, Rosenman MB, Overhage JM. Nonadherence to oral 
antihyperglycemic agents: subsequent hospitalization and mortality 
among patients with type 2 diabetes in clinical practice. Studies in Health 
Technology and Informatics. 2015;216:60–3.

 7. Egede LE, Gebregziabher M, Dismuke CE, Lynch CP, Axon RN, Zhao Y, et al. 
Medication nonadherence in diabetes: Longitudinal effects on costs and 
potential cost savings from improvement. Diabetes Care. 2012;35:2533–9.

 8. Sapkota S, Brien J, Greenfield J, Aslani P. A systematic review of interven-
tions addressing adherence to anti-diabetic medications in patients with 
type 2 diabetes—impact on adherence. PLoS ONE. 2015;10: e0118296. 
https:// doi. org/ 10. 1371/ journ al. pone. 01182 96.

 9. Hugtenburg JG, Timmers L, Elders PJ, Vervloet M, Van Dijk L. Definitions, 
variants, and causes of nonadherence with medication: a challenge for 
tailored interventions. Patient Preference and Adherence. 2013;7:675–82. 
https:// doi. org/ 10. 2147/ PPA. S29549.

 10. Kardas P, Lewek P, Matyjaszczyk M. Determinants of patient adherence: a 
review of systematic reviews. Front Pharmacol. 2013;4:91. https:// doi. org/ 
10. 3389/ fphar. 2013. 00091. PMID: 23898295; PMCID: PMC3722478.

 11. Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S, et al. 
Achieving change in primary care-causes of the evidence to practice 
gap: systematic reviews of reviews. 2016. https:// doi. org/ 10. 1186/ 
s13012- 016- 0396-4.

 12. Zullig LL, Bosworth HB. Selecting, adapting, and sustaining programs in 
health care systems. J Multidiscip Healthc. 2015;8:199–203.

 13. Thompson A, Campbell NR, Cloutier L, Costello JA, Dawes M, Hickey J, 
Kaczorowski J, Lewanczuk RZ, Semchuk W, Tsuyuki RT, Canadian Hyper-
tension Education Program Implementation Task Force. Tackling the 
burden of hypertension in Canada: encouraging collaborative care. Can 
Fam Physician. 2008;54(12):1659–62, 1664–7. PMID: 19074693; PMCID: 
PMC2602620.

 14. Vektis. Hoeveel huisartsenpraktijken hebben praktijkondersteuning? - 
Zorgprisma Publiek. 2019. Available at: https:// www. zorgp risma publi ek. 
nl/ produ cten/ huisa rtsen zorg/ huisa rtsen zorg/ hoeve el- huisa rtsen prakt 
ijken- hebben- prakt ijkon derst euning/. Accessed Aug 2019.

 15. Adhien P, van Dijk L, de Vegter M, Westein M, Nijpels G, Hugtenburg 
JG. Evaluation of a pilot study to influence medication adherence of 
patients with diabetes mellitus type-2 by the pharmacy. Int J Clin Pharm. 
2013;35(6):1113–9. https:// doi. org/ 10. 1007/ s11096- 013- 9834-4. Epub 
2013 Aug 13. PMID: 23942987.

 16. van Dijk L, Bouvy M, de Bakker D, van der Burgt S, Floor-schreudering A. 
Samenwerking tussen huisarts en openbaar apotheker: stand van zaken 
en mogelijkheden voor de toekomst. Nivel. 2016. Available at: https:// 
www. nivel. nl/ sites/ defau lt/ files/ besta nden/ Samen werki ng_ huisa rts_ 
apoth eek_ stand_ van_ zaken. pdf?. Accessed Aug 2019.

 17. Kroezen M, Van Dijk L, Groenewegen PP, Francke AL. Nurse prescribing of 
medicines in Western European and Anglo-Saxon countries: a systematic 
review of the literature. BMC Health Serv Res. 2011;11:127. https:// doi. 
org/ 10. 1186/ 1472- 6963- 11- 127. PMID: 21619565; PMCID: PMC3141384.

 18. SFK. Foundation for Pharmaceutical Statistics (SFK). Royal Dutch Pharma-
cists Association; 2013. 

 19. Banner L, Olney CM. Automated clinical documentation: does it allow 
nurses more time for patient care? Comput Inform Nurs. 2009;27(2):75–
81. https:// doi. org/ 10. 1097/ NCN. 0b013 e3181 97287d. PMID: 21685832.

 20. Vrijens B, De Geest S, Hughes DA, Przemyslaw K, Demonceau J, Ruppar T, 
et al. A new taxonomy for describing and defining adherence to medica-
tions. Br J Clin Pharmacol. 2012;73:691–705.

 21. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of 
health promotion interventions: The RE-AIM framework. Am J Public 
Health. 1999;89:1322–7.

 22. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3:77–101.

 23. Mays N, Pope C. Qualitative research in health care: assessing quality in 
qualitative research. BMJ. 2000;320:50–2. https:// doi. org/ 10. 1136/ bmj. 
320. 7226. 50.

 24. Lam WY, Fresco P. Medication adherence measures: an overview. Biomed 
Res Int. 2015;2015:1–12. https:// doi. org/ 10. 1155/ 2015/ 217047.

 25. Witry M, Ernzen M, Pape A, Viyyuri BR. Pilot and feasibility of combining 
a medication adherence intervention and group diabetes education for 
patients with type-2 diabetes. Pharmacy. 2019;7:76. https:// doi. org/ 10. 
3390/ pharm acy70 30076.

 26. van der Laan DM, Elders PJM, Boons CCLM, Nijpels G, van Dijk L, Hugten-
burg JG. Effectiveness of a patient-tailored, pharmacist-led intervention 
program to enhance adherence to antihypertensive medication: the CATI 
study. Front Pharmacol. 2018;9:1057. https:// doi. org/ 10. 3389/ fphar. 2018. 
01057.

 27. van der Laan DM, Langendoen-Gort M, Nijpels G, Boons CCLM, Elders 
PJM, Hugtenburg JG. Implementation fidelity of an intervention pro-
gramme to enhance adherence to antihypertensive medication in Dutch 
community pharmacies. Int J Clin Pharm. 2019;41:1031–46.

 28. Vervloet M, Zwikker HE, Linn AJ, Koster ES, Gipmans SGH, van Aarle MCW, 
van Dijk L. The Development and Proof of Principle Test of TRIAGE: A Prac-
tical Question Set to Identify and Discuss Medication-Related Problems in 
Community Pharmacy. Pharmacy (Basel). 2020;8(4):178. https:// doi. org/ 
10. 3390/ pharm acy80 40178. PMID: 32992492; PMCID: PMC7711982.

 29. Pringle JL, Boyer A, Conklin MH, McCullough JW, Aldridge A. The Pennsyl-
vania Project: pharmacist intervention improved medication adherence 
and reduced health care costs. Health Aff (Millwood). 2014;33(8):1444–52. 
https:// doi. org/ 10. 1377/ hltha ff. 2013. 1398. PMID: 25092847.

 30. Stuij M, Elling A, Abma TA. Conflict between diabetes guidelines and 
experienced counselling in sports and physical activity. An exploratory 
study. Eur J Public Health. 2017;27(1):157–9. https:// doi. org/ 10. 1093/ 
eurpub/ ckw156. PMID: 28177436.

 31. Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual 
framework for implementation fidelity. Implement Sci. 2007;2:40. https:// 
doi. org/ 10. 1186/ 1748- 5908-2- 40.

 32. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, 
Spiegelhalter D, Tyrer P. Framework for design and evaluation of complex 
interventions to improve health. BMJ. 2000 Sep 16;321(7262):694–6. 
https:// doi. org/ 10. 1136/ bmj. 321. 7262. 694. PMID: 10987780; PMCID: 
PMC1118564.

 33. Palacio A, Garay D, Langer B, Taylor J, Wood BA, Tamariz L. Motivational 
Interviewing Improves Medication Adherence: a Systematic Review and 
Meta-analysis. J Gen Intern Med. 2016;31:929–40. https:// doi. org/ 10. 1007/ 
s11606- 016- 3685-3.

 34. Fergusson D, Monfaredi Z, Pussegoda K, Garritty C, Lyddiatt A, Shea B, 
et al. The prevalence of patient engagement in published trials: a system-
atic review. Research Involvement and Engagement. 2018;4:17. https:// 
doi. org/ 10. 1186/ s40900- 018- 0099-x.

 35. Frambach JM, van der Vleuten CP, Durning SJ. AM last page. Quality 
criteria in qualitative and quantitative research. Acad Med. 2013;88(4):552. 
https:// doi. org/ 10. 1097/ ACM. 0b013 e3182 8abf7f. PMID: 23531762.

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

https://doi.org/10.1371/journal.pone.0118296
https://doi.org/10.2147/PPA.S29549
https://doi.org/10.3389/fphar.2013.00091
https://doi.org/10.3389/fphar.2013.00091
https://doi.org/10.1186/s13012-016-0396-4
https://doi.org/10.1186/s13012-016-0396-4
https://www.zorgprismapubliek.nl/producten/huisartsenzorg/huisartsenzorg/hoeveel-huisartsenpraktijken-hebben-praktijkondersteuning/
https://www.zorgprismapubliek.nl/producten/huisartsenzorg/huisartsenzorg/hoeveel-huisartsenpraktijken-hebben-praktijkondersteuning/
https://www.zorgprismapubliek.nl/producten/huisartsenzorg/huisartsenzorg/hoeveel-huisartsenpraktijken-hebben-praktijkondersteuning/
https://doi.org/10.1007/s11096-013-9834-
https://www.nivel.nl/sites/default/files/bestanden/Samenwerking_huisarts_apotheek_stand_van_zaken.pdf?
https://www.nivel.nl/sites/default/files/bestanden/Samenwerking_huisarts_apotheek_stand_van_zaken.pdf?
https://www.nivel.nl/sites/default/files/bestanden/Samenwerking_huisarts_apotheek_stand_van_zaken.pdf?
https://doi.org/10.1186/1472-6963-11-127
https://doi.org/10.1186/1472-6963-11-127
https://doi.org/10.1097/NCN.0b013e318197287d
https://doi.org/10.1136/bmj.320.7226.50
https://doi.org/10.1136/bmj.320.7226.50
https://doi.org/10.1155/2015/217047
https://doi.org/10.3390/pharmacy7030076
https://doi.org/10.3390/pharmacy7030076
https://doi.org/10.3389/fphar.2018.01057
https://doi.org/10.3389/fphar.2018.01057
https://doi.org/10.3390/pharmacy8040178
https://doi.org/10.3390/pharmacy8040178
https://doi.org/10.1377/hlthaff.2013.1398
https://doi.org/10.1093/eurpub/ckw156
https://doi.org/10.1093/eurpub/ckw156
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1186/1748-5908-2-40
https://doi.org/10.1136/bmj.321.7262.694
https://doi.org/10.1007/s11606-016-3685-3
https://doi.org/10.1007/s11606-016-3685-3
https://doi.org/10.1186/s40900-018-0099-x
https://doi.org/10.1186/s40900-018-0099-x
https://doi.org/10.1097/ACM.0b013e31828abf7f

	Feasibility study of a digitalized nurse practitioner-led intervention to improve medication adherence in type 2 diabetes patients in Dutch primary care
	Abstract 
	Purpose: 
	Methods: 
	Results: 
	Conclusions: 

	Contributions to the literature
	Introduction
	Methods
	Study design
	Recruitment of primary care healthcare providers
	Phase 1–context analysis
	Phase 2—collaboration protocol development
	Phase 3—digitalization
	Phase 4—process evaluation
	Data collection
	Data analysis

	Results
	Participants
	Phase 1—context analysis
	Theme 1.1—perspectives on care to support medication adherence by T2DM patients and healthcare providers
	Current standard of care
	Barriers in care to support medication adherence

	Phase 2—collaboration protocol development
	Phase 3—digitalization
	Phase 4—process evaluation
	Training and preparation
	Experience with the intervention
	Practical barriers to implementation

	Organizational barriers to implementation
	Limited organizational support by GPs
	Personal barriers to implementation


	Discussion
	Main findings
	Comparison with findings from other studies
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


