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Abstract 

Background: Many patients have multiple health conditions and take multiple medications (polypharmacy). Active 
patient involvement may improve treatment outcomes and ensure patient-centred care. Yet, patient involvement 
remains a challenge in clinical practice. We aimed to develop and pilot test a questionnaire-based preparation and 
dialogue tool, the PREparing Patients for Active Involvement in medication Review (PREPAIR) tool, to encourage the 
involvement of patients with polypharmacy in medicines optimisation in general practice.

Methods: We conducted a literature review followed by a co-production process to develop the tool: a workshop 
with six GPs and pilot testing, including observations and interviews, with 22 patients, three GPs and three practice 
staff. During this process, we made continuous adaptations to the prototype. We analysed the qualitative data the-
matically, focusing on the development process and mechanisms of impact.

Findings: The final PREPAIR tool included five items concerning the patient’s experience of 1) adverse drug reactions, 
2) excess medication, 3) unnecessary medication, 4) medication satisfaction and 5) medication-related topics to dis-
cuss with the GP (open-ended question). The applied workflow during testing was as follows; the patient completed 
the PREPAIR tool at home, to encourage reflection on the medication, and brought it to the GP consultation. During 
the consultation, the GP and the patient reviewed the patient’s responses and discussed potential medication-related 
problems. For some patients, the increased reflection led to worries about the medications. Still, the pilot testing 
showed that, when using the PREPAIR tool, the patients arrived at the clinic well prepared and empowered to speak. 
From the PREPAIR-supported dialogue, the GPs obtained a better understanding of patients’ perspectives and pro-
vided a more patient-centred consultation. For the patients, the PREPAIR-supported dialogue ultimately promoted an 
increased sense of security, satisfaction and insight into their medication, despite initial worries for some patients.

© The Author(s) 2022. 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.

Open Access

BMC Primary Care

*Correspondence:  amasa@ph.au.dk

1 Department of Public Health, Aarhus University, 8000 Aarhus C, Denmark
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-022-01733-8&domain=pdf


Page 2 of 13Sandbæk et al. BMC Primary Care          (2022) 23:122 

Background
Increasingly more patients use several medications 
(polypharmacy) to manage multiple health conditions 
[1, 2]. Polypharmacy may have significant clinical ben-
efits [3], but every added medication increases the risk 
of potentially inappropriate medications (PIMs) and 
unintentional adverse effects [4–6]. Thus, polypharmacy 
may reduce the quality of life, increase the risk of hospi-
talisation and impose additional healthcare costs [4–6]. 
Estimates from Ireland have shown that half of the popu-
lation above the age of 65 years receive PIMs [7].

GPs prescribe the majority of medications in many 
healthcare systems [8] and are often responsible for coor-
dinating the combined medical treatment across diseases 
[9]. Thus, they have a pivotal role in ensuring optimal 
medical treatment. This role is becoming increasingly 
important in specialised healthcare systems that tend to 
focus on single diseases [9].

A medication review [10] is a commonly used method 
among GPs to assess medication appropriateness. During 
such review, it is important to consider changes in health 
conditions and personal preferences to optimise the med-
ical treatment. However, optimising the patient’s medica-
tion is a complex process, and several factors related to 
both the GP and the patient may challenge the medicines 
optimisation process [11–14]. For instance, the GPs may 
feel obliged to adhere to medical protocols for the indi-
vidual diseases and expect patient resistance to reduc-
ing or stopping some of their medications [11, 14]. Even 
though most patients report being willing to stop one or 
more medications if endorsed by the GP, many patients 
are unaware of the possibility to be involved in the deci-
sion-making or hesitate to share their desires for medi-
cines optimisation with the GP [15–17]. The reasons for 
hesitation include expectations of insufficient support 
from the GP, and inadequate time and opportunity to 
bring up such requests during the consultation [15].

Previous studies have suggested that active patient 
involvement is essential for optimising medicine use 
and overcoming existing barriers among GPs and 
patients [2, 18, 19]. One of the suggested mechanisms 
is that involvement fosters well-informed patients who 
often make better choices than less-informed patients, 
which can ultimately lead to rational medication [2, 18, 

19]. Likewise, the chronic care model, which is a widely 
accepted framework for providing care for people with 
chronic conditions in a primary care setting, states that 
optimal chronic care is achieved when a prepared, proac-
tive practice team interacts with an informed, activated 
patient [20]. Yet, patient involvement in the consulta-
tion is generally sparse [21], especially among patients 
with low health literacy [22]. Actions to increase patient 
involvement by improving their knowledge of their medi-
cation and efforts to put such knowledge into practice 
may enable patients to exert greater control over their 
medical treatment [23]. Accordingly, developing tools 
that provide the GP with feedback from patients on their 
goals and preferences have been suggested as a possible 
strategy for medicines optimisation [24, 25].

To accommodate this need for tools, a rapid-cycle 
participatory design could be used, as it has proven 
suitable for intervention development [26, 27]. This 
design involves stakeholders and end-users in the pro-
cess through small development cycles and continuous 
exchange between practice and research. Such design 
is known to produce interventions that are relevant to 
patients and implementable in daily clinical practice 
[27–30].

Aim
With inspiration from the concept of health literacy, 
we aimed to develop and pilot test a questionnaire-
based preparation and dialogue tool, the PREparation of 
Patients for Active Involvement in medication Review 
(PREPAIR) tool, to encourage the involvement of patients 
with polypharmacy in medicines optimisation in general 
practice.

Methods
Setting
Danish healthcare is mainly funded by public taxes, 
and all residents have free-of-charge access to services. 
Annual chronic care consultations are provided by the 
general practice to patients with one or more chronic 
conditions but usually focus on one specific diagnosis. 
The organisation of these consultations varies across 
clinics depending on e.g. clinic characteristics such as 
size and ownership [31]. However, they usually involve 

Conclusions: We developed a brief tool to support active patient involvement in medication review in general prac-
tice. The PREPAIR-tool was well received by both patients and GPs and fitted well into the existing clinical practice. Our 
findings suggest that the PREPAIR-tool can support patient involvement during consultations and facilitate patient-
centred care.

Keywords: Patient participation, Polypharmacy, Health literacy, General practice, Questionnaire, Patient-centered 
care, Qualitative research, Co-production, Intervention development, Denmark
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two patient encounters: a consultation with practice staff 
(e.g. blood sampling and medication reconciliation) and a 
consultation with the GP (e.g. test results, holistic medi-
cation review and motivational conversation) [32, 33]. 
The PREPAIR tool was developed to fit the workflow of 
the annual chronic care consultation.

Theoretical framework
The study was based on the concept of health literacy, 
which framed the data analysis, including the research-
ers’ perceptions of the mechanisms of impact. Health 
literacy can be defined as a person’s competencies and 
resources to access, understand, appraise and use health 
information [34]. Health literacy is linked to health out-
comes through, among other factors, patient-provider 
interaction [35]. Such interactions are influenced by the 
individual patient’s knowledge, beliefs and participation 
in decision-making as well as the provider’s communica-
tion skills, teaching ability, time and ability to facilitate 
patient-centred care [35]. Thus, our theoretical precon-
ception was that introducing a preparation tool was likely 
to improve the patients’ health literacy and facilitate 
patient-provider interaction, which is known to enhance 
patient engagement and ultimately improve health out-
comes [22, 35].

Study design
The study took place from April 2019 to June 2020. We 
used a co-producing participatory approach and small 
rapid cycles of development, adaptation and evaluations 

with a continuous exchange between researchers and 
stakeholders (Fig. 1). GPs, staff and patients participated 
in the development process, thereby ensuring that the 
intervention would fit the general practice setting [36].

The PREPAIR tool was developed in four phases: litera-
ture review, workshop, first pilot testing and second pilot 
testing. Insights from earlier phases were incorporated to 
make adaptations. These iterative processes of constant 
exchange between practice and research allowed for con-
tinuous evaluations and adjustment.

Participants
For the workshop, we recruited six GPs from the research 
team’s network and two networks in the Central Den-
mark Region for general practice clinics with a special 
interest in and dedication to quality development. The 
prototype was tested in three GP clinics recruited from 
these two networks, and one of these GPs also partici-
pated in the workshop. One GP and one practice staff 
member from each of the three pilot clinics participated 
in both rounds of pilot tests. The participating GPs and 
practice staff represented geographic and demographic 
variation in practice type, age and gender. Different 
patients were included in the pilot testing: 12 patients 
were included in phase three and 10 in phase four. 
Inclusion criteria for patients in the pilot testing were: 
age ≥ 18 years, current use of a minimum of five regular 
medications and a scheduled annual chronic care consul-
tation. Of the interviewed patients, five were women and 
13 were men, and they were between the age of 57 and 85. 

Fig. 1 Development phase of the PREPAIR tool
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For the remaining four patients, we did not obtain infor-
mation about sex and age, since they were not included 
in interviews and/or observations. To avoid compromis-
ing the recruitment, we did not ask the clinics to collect 
additional information on the participating patients. An 
overview of the informants’ participation in the develop-
ment phases is presented in Table 1.

Data collection and analysis
Phase 1: Literature review
To identify existing questionnaires or tools for unveil-
ing patient attitudes or experiences with medicines, 
we performed a literature search. The literature review 
was conducted in April 2019 in the PubMed database 
as a block search combining search terms for patients, 
intervention, context, outcome and item [see Additional 
file 1]. Based on the identified literature, the researchers 
performed a rough compilation of similar questions and 
themes, thereby producing a gross list of potential items 
to include in the prototype of the PREPAIR tool. Then, 
the researchers condensed the list based on considera-
tions about relevance, acceptability and potential to fos-
ter meaningful dialogue.

Phase 2: Workshop
The literature search was followed by a workshop (held 
in November 2019) with GPs who delivered input for the 
prototype based on their experiences and perspectives. 
During the workshop, we presented the list of potential 
themes to the GPs, and they were guided through the 
co-production process, including discussions of poten-
tial themes, suitability in daily clinical practice and 
considerations of the context of the chronic care con-
sultation. After the workshop, the discussions were ana-
lysed through the use of a rapid analysis approach [29]. 
The workshop was recorded on video, which allowed the 
researchers to review the recordings to resolve dilemmas 
and achieve consensus on the prototype.

Phase 3: First pilot testing
As part of the first pilot testing, the clinics were intro-
duced to the prototype by one of the researchers. This 
allowed the GPs and the practice staff to pose questions 
and challenge the prototype content and workflow before 
testing with their patients. In this phase, GPs, staff and 
patients in the three clinics (Table 1) were asked to con-
sider potential improvements while using the prototype. 
The clinics were enrolled in a stepped process, whereby 
improvements obtained from the pilot test in one clinic 
were incorporated into the prototype tested in the follow-
ing clinic (see Phase 3 in Fig. 1). The process was closely 
monitored by the researchers and involved continu-
ous adaptations. To gain insight into the feasibility and 
acceptability of the intervention content and workflow, 
we conducted focused observations of patient encoun-
ters with practice staff and GPs. Furthermore, informal 
interviews with patients, GPs and practice staff were 
conducted before or after the encounters. A few patients 
declined to participate in the follow-up interviews. Field 
notes were taken continuously. After each pilot testing, 
the prototype was revised based on rapid analysis. An 
overview of the data collection is provided in the addi-
tional files [see Additional file 2]. Phase 3 was undertaken 
from November 2019 to April 2020.

Phase 4: Second pilot testing
During the second pilot testing, the participants were 
asked to consider potential improvements and to pay 
special attention to the mechanisms of impact. In this 
phase, the pilot tests were conducted concurrently in 
the three clinics, and adaptations were only made at the 
end of the pilot testing (see Phase 4 in Fig.1). Because 
of the COVID-19 lockdown (spring 2020), no partici-
pant observations were made during the second pilot 
testing. Instead, updates were obtained from GPs and 
practice staff, and feedback interviews were conducted 
at the end of each pilot testing via e-mail, telephone or 

Table 1 Overview of informants’ participation in the development phases

GP General practitioner, S Staff, P Patient, 1No interview

Clinic no Practice type Informants

Workshop Pilot 1 Pilot 2

1 Singlehanded GP1 GP1, S1, P1, P2 GP1, S1, P13, P14, P15, P16

2 Group GP2

3 Group GP3

4 Group GP4

5 Singlehanded GP5

6 Group GP 6 GP7, S2, P3, P4, P5, P6, P7 1 GP7, S2, P17

7 Group GP8, S3, P8, P9, P10,  P111,  P121 GP8, S3, P18, P19, P20, P21, P22 1
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video communication. Patient perspectives and inputs 
were explored through short telephone interviews, which 
were conducted shortly after their GP consultation. 
One patient did not participate in a follow-up interview. 
Notes were taken during and immediately after the tel-
ephone interviews. Feedback interviews with the GPs 
and practice staff were recorded. Subsequently, the pro-
totype underwent the final adaptation. The specifications 
of the data collection are illustrated in the additional files 
[see Additional file 2]. Phase 4 was undertaken from May 
2020 to June 2020.

Thematic analysis
After the final adaptation of the prototype, we conducted 
a thematic analysis of all data, i.e. workshop recordings, 
feedback interviews, observation notes, field notes, inter-
view notes and e-mail correspondences. We used open, 
axial and selective coding. First, we analysed all data, 
either line by line or in small sections, to identify mean-
ing units. Subsequently, we refined the categories and 
themes in an iterative process of reading and systemati-
cally reviewing the data and initial codes until patterns 
emerged. The theoretical framework guided the analysis 
process for the mechanisms of impact [34, 35]. Data were 
clustered in categories under two overarching themes: 
1) development and adaptations of the tool (e.g. selec-
tion and deselection of questions and response options, 
completed adaptations and reasons for these, barriers 
and facilitators for implementation) and 2) mechanisms 
of impact (e.g. patient reflections, GP-patient dialogue, 
patient- and GP-reported outcomes).

Results
Developing and adapting the tool
In the literature search, we were able to identify 30 rel-
evant tools (communication aid or questionnaires) of 
which 25 were available in full [37–61]. From these 
tools, we identified a gross list of 386 items, which was 
reduced to a list of questions exploring 22 themes. These 
were reduced to five themes based on workshop discus-
sions. During these discussions, the GPs considered each 

question for relevance and appropriateness, taking into 
account their everyday clinical work and the purpose of 
the chronic care consultation. For instance, regarding the 
deselection of the theme ‘medication adherence’, one GP 
said:

“I’m hesitating because people can reply anything to 
satisfy the doctor. We may risk catching people with 
their pants down as we may see something else in 
their blood tests” (GP 1)

In the discussions, the GPs emphasised the importance 
of a short format to avoid lengthy time consumption in 
the consultation and requested a readily understood tool.

During the pilot testing, the prototype was continu-
ously revised, and several edits were made to improve 
the wording, response categories, item order and layout. 
The five themes identified in the development phase were 
maintained, and no additional themes were added.

The results of each step leading to the final tool are 
shown in an additional file [see Additional file 3].

The final PREPAIR tool used a three-point Likert scale 
and included five items (adverse drug reactions, excess 
medication, unnecessary medication, medication satis-
faction, and an open-ended item on medication-related 
topics for discussion) (see Table  2). A layout version of 
the PREPAIR tool is available in the additional files [see 
Additional file 4].

The PREPAIR tool was intended as an instrument 
allowing patients with polypharmacy to engage in discus-
sions about their medication. However, the pilot testing 
revealed that some patients found it difficult to complete 
the PREPAIR tool due to memory loss, poor literacy or 
low language proficiency. Moreover, as annual chronic 
care consultations comprise discussions of other aspects 
than medication, one GP requested a broader focus of the 
PREPAIR tool to reach beyond medication and include 
more aspects of patient health and healthcare use. 

During the development and pilot testing of the pro-
totype, the PREPAIR tool was found suitable to include 
in the annual chronic care consultation. Thus, the prac-
tice staff introduced the prototype to the patients at 

Table 2 Items and response options in the final PREPAIR tool

Item no Statements Response options

1 I experience adverse drug reactions of the medication that bother me significantly Agree/Neutral/Disagree

2 I sometimes think that I get too much medication Agree/Neutral/Disagree

3 I think that I might get some medication that I do not need Agree/Neutral/Disagree

4 I am overall satisfied with my current medication Agree/Neutral/Disagree

5 Is there something about your medication that you would like to discuss with the GP? If 
yes, please elaborate:

Yes/No  Open-ended
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their first encounter and encouraged them to complete 
the tool at home (sometimes together with a relative) 
and bring it for the GP consultation. A few patients for-
got to bring the printed PREPAIR tool to the clinic. In 
these cases, the clinics handed out a blank tool for the 
patient to complete before the GP consultation. The 
workflow is illustrated in Fig. 2.

Mechanisms of impact
From our analysis, we identified several impact mecha-
nisms on how completing the PREPAIR tool affected the 
patient preparation and the patient-provider interaction 
(see Fig.  3). These mechanisms are identified based on 
the theoretical framework and elicited in the following 

Fig. 2 Workflow for the PREPAIR tool in chronic care consultations in general practice

Fig. 3 Mechanisms of impact of the PREPAIR tool
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sections under two main categories: before and after the 
consultation. 

Before the consultation
Preparation facilitated reflections and awareness
When evaluating the PREPAIR tool, some patients men-
tioned that using the tool generated reflections about 
their own experiences, beliefs and needs, which raised 
their awareness of own perspectives and opinions. A 
patient explained:

”It [using the tool] makes you think a little about the 
pills you get – is it really necessary? Is there some-
thing that you aren’t satisfied with? […] I think a lot 
[of people] could benefit from that.” (P 21)

Some patients completed the PREPAIR tool on their 
own, while others did it together with a close relative, 
e.g. their spouse. In some cases, completing the tool 
fostered an important dialogue with the relative, which 
facilitated further reflections and higher awareness about 
medications.

For some patients, reflecting on their medication was 
a novel experience. In these cases, filling in the PREPAIR 
tool triggered a new awareness of potential uncertainties 
about their medication. A patient elaborated:

”I have sleep problems, and perhaps it is due to 
adverse drug reactions, I come to think about. I 
would not have asked the doctor if I had not filled 
out the [PREPAIR] questionnaire. […] You become 
aware of something that you could ask the doctor 
about.” (P 14)

Thereby, the reflections generated from the ques-
tion about adverse drug reactions combined with the 
open-ended question on topics to discuss with the GP 
enhanced the patients’ articulation of these uncertainties. 
The process of completing the questionnaire supported 
the patients’ feeling of being prepared to engage in dia-
logue with the GP about their medication. Some GPs 
noticed that the patients seemed better prepared and 
appreciated that the patients actively reflected on their 
medication before the consultation.

Unnecessary worries
Although reflections were primarily described as benefi-
cial, some patients pointed out that these new reflections 
might foster concerns. For some people, being con-
fronted with the PREPAIR tool induced uncertainty and 
doubts about the current medical treatment. One patient 
said:

”I think that I got a lot of pills for the same things, 
blood anticoagulants and arrhythmia [medica-

tions]. Can it really be true that I need to take 
all this? I had not thought about it until I got the 
[PREPAIR] questionnaire. […] The question is a lit-
tle strange because I expect it to be under control.” 
(P 13)

For others, the mere introduction of new reflections 
was unwanted, as it created a renewed awareness of the 
disease in their everyday lives and nurtured underlying 
disease anxiety. A patient said:

”I don’t want [to engage in] all that talk about dis-
ease. It must not take a strong presence in my life. I 
am so f…. nervous before such a visit to the doctor.” 
(P 2)

Similarly, a GP raised concerns that enhanced patient 
preparation might evoke expectations that the GP would 
be unable to fulfil and thus cause more harm than good. 
The GP explained:

”It’s a dialogue I want to have with the patient. If no 
[medication] changes should be made, then I don’t 
want the patient to think about possible changes 
before [the consultation].” (GP 6)

This quote illustrates a standpoint that, from the GP’s 
point of view, a clinical indication is needed to initiate 
medication changes while the antecedent for using the 
PREPAIR tool is that patients’ perspectives alone can 
motivate medication changes.

During the consultation
Patient empowerment
Without the PREPAIR tool, some patients explained that 
they would take a more passive role in the annual chronic 
care consultations. Many patients found that the purpose 
of this consultation was to receive test results. Therefore, 
the consultation was not suitable for addressing worries 
that they would like to discuss with the GP. A patient 
said:

”I don’t usually bring up my worries [at the consulta-
tion].” (P 20).

However, bringing the PREPAIR tool to the consulta-
tion provided the patients with a physical manifestation 
of their perspectives, which served as a communication 
device to articulate their needs, beliefs and emotions. 
Thus, the PREPAIR tool provided the patients with an 
opportunity to speak and empowered them to do so.

During the consultations, we observed that some 
patients seized the opportunity to present their opinions 
and elaborate on specific themes. One patient stated:

”I don’t want to get too much medicine, then I’d 
rather have a little pain. We also talked about that 
at the consultation.” (P 17)
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Hence, the PREPAIR tool encouraged the patients to 
express their preferences and priorities.

Patient‑centred care
Some GPs mentioned that there was a limited focus on 
patient perspectives in the discussion of medication in 
the usual annual chronic care consultation. They often 
found that conveying test results should be prioritised 
during these consultations. A GP expressed it this way:

“You need to pull yourself together to ask [about the 
patient’s perspective] because you are pressed for 
time – you must give the results of the tests, that is 
the first priority.” (GP 3)

In general, the GPs perceived patient involvement 
as a challenge in daily routine care. Some GPs voiced 
that they often had a predefined treatment plan before 
the consultation, which challenged the involvement of 
patients. A GP exemplified in the context of annual care 
consultations for type 2 diabetes:

”I need to practice asking [about the patient’s per-
spective] because, you see, I know that diabetes 
involves all these medications, so I just keep going, 
right?” (GP 2)

However, when introducing the PREPAIR tool in the 
consultations, we observed that the GPs turned their 
attention away from the computer screen by physically 
turning their chair to face the patients when asking the 
patients about the PREPAIR tool responses. This was also 
recognised by some of the patients. One reflected on the 
consultation:

”It was a good dialogue with the doctor. The previous 
[doctor] just sat there, staring at the screen.” (P 21)

Thus, using the PREPAIR tool nudged the GPs to give 
room for the patients’ perspectives on medication in 
addition to test results and their clinical implications. 
According to patients and GPs, this influenced the course 
of the consultation and supported a more patient-centred 
approach to medicines optimisation. A GP elaborated:

“I think perhaps that it’s this thing about saying 
‘oh, well okay, let’s try to use your experience as our 
starting point’.” (GP 8)

Likewise, a member of the practice staff noticed that, 
in her experience, the GP consultations became more 
focused on what was important for the patients.

When patients appeared insecure, the GPs used the 
PREPAIR tool to encourage these patients to communi-
cate their wishes. This was done in a consultation, where 
the patient thought that no changes could be made and 
therefore found it pointless to present his wishes. In this 

case, the PREPAIR tool assisted the GP in encouraging 
the patient to elaborate on his interest in deprescribing. 
The GP explained:

“I had one [patient], and he says, ‘I think that I get 
too much medicine, but I realise that I cannot do 
without it’. But then I say, ’which medicine would 
you like to get rid of, if possible?’ [Then the patient 
says,] ’Well, it would probably be this one’.” (GP 8)

Improved GP understanding
The GPs repeatedly emphasised that prior knowledge 
of the patient played an important role in evaluating 
the patient’s medication. However, the GPs were aware 
that they sometimes made unsubstantiated assumptions 
of patient preferences based on this relation. One GP 
explained:

”Sometimes we think that having to take 12 medica-
tions is hard for the patient, but perhaps it is not.” 
(GP 6)

Yet, one GP described patient concerns as sometimes 
surprising because the rationale for the treatment plan 
was obvious to the GP:

”They [the patients] have some questions about, ’why 
do I get two different kinds of medications for blood 
pressure?’, for example. I don’t think about it at all, 
that there could be anything to be in doubt about. 
Then they might think that it could be an actual 
mistake, right?” (GP 1)

Thus, in some cases, the dialogue based on the com-
pleted PREPAIR tool provided the GPs with a new under-
standing of the patients’ preferences and concerns. We 
observed that the PREPAIR tool enabled patients to 
convey their messages in a language that the GPs could 
understand.

In other cases, the dialogue did not bring any new 
information or raise concerns about the medication. 
Nevertheless, the feedback in terms of the patients’ posi-
tive experiences and general satisfaction was perceived 
as valuable in itself by the GPs. The observations showed 
that the review of the completed PREPAIR tool took a 
few minutes in the consultation when the patients had no 
problems or concerns related to their medication, which 
justified the use according to the GPs.

Feelings of safety, satisfaction and insights
The dialogue with the GP diminished patients’ prelimi-
nary worries and insecurity from completing the PRE-
PAIR tool. Instead, the patients mentioned a sense of 
medication safety, improved understanding of their med-
ication and better communication, which was perceived 
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to outweigh the preliminary worries. Some patients 
believed that the GP-patient dialogue based on the com-
pleted PREPAIR tool may prevent medication errors and 
provide renewed reassurance of medications. A patient 
said:

“I got an explanation of why I need several media-
tions for the same thing. So, now I feel reassured 
about getting it.” (P 13)

Moreover, one patient explained that indicating a will-
ingness to discuss the amount of medication had made 
the GP more thorough in the communication, which the 
patient appreciated. Other patients mentioned that they 
had obtained better insight into their medical treatment 
due to improved communication with the GP. A patient 
said:

”I was explained about how my heart has been 
affected by the thrombus. The way of talking about it 
was better [than usually].” (P 2)

Increased involvement was described as valuable for 
patients who found it difficult to articulate their perspec-
tives without the PREPAIR tool. Likewise, the GPs found 
that using the PREPAIR tool had improved patients’ 
understanding of their medications. A GP said:

“It [the dialogue based on the completed PREPAIR 
tool] has perhaps given the patient a better under-
standing of why they get the medicine, and I actually 
think that’s really fine.” (GP 1)

Discussion
In this study, we developed a new questionnaire-based 
tool to encourage patient preparation and GP-patient 
dialogue about medications in connection with a medica-
tion review. The tool fitted well with the existing work-
flow in general practice and was perceived as feasible 
and meaningful to both GPs, clinic staff and patients. 
When preparing for the consultation using the PREPAIR 
tool, the patients reflected on their medical treatment 
and became more aware of their perspectives. For some 
patients, this also led to worries about the medications. 
During the consultation, the PREPAIR tool functioned 
as a shared communication nexus through which the 
patient was empowered to speak and the GP took a more 
patient-centred approach than usual. Ultimately, the GPs 
gained a better understanding of the patients’ perspec-
tives, and the patients experienced an increased sense of 
safety, satisfaction and insight into their medical treat-
ment, despite initial worries for some patients.

From the existing literature, we found that ques-
tionnaires exist for illuminating medication-related 

experiences, preferences and attitudes [38, 40–62]. 
However, they are primarily screening or measuring 
tools developed for research purposes [40–60, 62]. A 
few clinical tools or interventions have been developed 
for engaging patients in decision-making about medica-
tions in general practice [37–39, 63–69]. A barrier to the 
routine use of these tools or interventions is that they 
are designed to require additional or lengthy consulta-
tions [37, 38, 67] or have a broader treatment scope [39, 
67–69]. In contrast, the PREPAIR tool is a brief clinical 
tool; it was developed to fit the existing general practice 
setting and workflow, and it was specifically designed to 
improve the dialogue on medications. Some of the avail-
able tools are intended for preparing the GP for the dia-
logue [37, 38, 65–67]), whereas the PREPAIR tool focuses 
on the patient’s preparation and on eliciting the patient’s 
agenda. Further, the PREPAIR tool differs from the exist-
ing tools by constituting a physical artefact in the consul-
tation, which can act as a boundary object between the 
GP and the patient and create a nexus for communication 
[70]. Finally, some tools merely involve an educational 
element with no scheduled follow-up [63–66, 68, 69]. In 
contrast, the workflow of the PREPAIR tool includes a 
follow-up consultation with the GP, in which medication-
related issues and potential concerns can be resolved.

We found that introducing the PREPAIR tool supported 
the patients to take a more active role in the consultation, 
which improved the communication about medication 
according to both GPs and patients. Usually, GPs take 
the initiative for the annual chronic care consultation; 
the consultation is often steered by a predominately GP-
set agenda, ultimately making the patient engagement 
sparse. Accordingly, existing research suggests that a sig-
nificant part of the patients’ communication consists of 
minimal acknowledgement tokens and that patients often 
leave the consultation with unvoiced agendas [21, 71]. 
Moreover, in our study, the GPs expressed that without 
the PREPAIR tool they sometimes struggled to involve 
patients in their medication, especially when the clinical 
indications for medication changes were sparse. This also 
corresponds with previous research, which indicates that 
GPs need support to involve patients more systematically 
in their medical treatment [72, 73]. Our results suggest 
that routine use of the PREPAIR tool could be a way to 
facilitate systematic patient involvement and that it may 
provide a valuable instrument to support patients in voic-
ing their perspectives, thereby bridging the gap between 
GP and patient agendas.

Some patients in our study preferred not to reflect on 
their medications. The diversity in patient preferences for 
involvement is important to keep in mind. Moreover, the 
PREPAIR tool might not be suitable for all patients. Our 
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findings showed that some patients with linguistic or cog-
nitive impairments found it difficult to complete the PRE-
PAIR tool by themselves. A workflow requiring patients 
to complete the PREPAIR tool at home could therefore 
exclude some patients from using the tool. Yet, involv-
ing practice staff or relatives in completing the PREPAIR 
tool may enable these patients to use the tool. Such an 
approach may also benefit the patients by enabling them 
to discuss their perspectives in a safe environment before 
the consultation, thereby empowering them to present 
their perspectives in the consultation with the GP.

Future research
The role of relatives in completing the PREPAIR tool was 
not explored in this study, as well as when and how to 
appropriately involve them in the medicines optimisa-
tion process. However, these aspects represent important 
areas that warrant further investigation.

Moreover, an important focus for future research 
would be to explore the impact of using the PREPAIR 
tool on patients with low social status. These patients 
more often find it difficult to communicate personal val-
ues and preferences to healthcare professionals, e.g. due 
to low health literacy and limited communicative skills 
[22, 74], and our findings indicated that the PREPAIR 
tool might contribute to improved health literacy. This 
indicates that the PREPAIR tool could be particularly 
beneficial for these patients. Correspondingly, rethinking 
the accessibility and the user-friendliness of the PREPAIR 
tool might enhance the ability of vulnerable patients to 
engage in the medicines optimisation process, which 
could contribute to more equality in healthcare. This may 
provide a broader scope for the PREPAIR tool, e.g. in 
other settings involved in medicines optimisation such as 
in care homes or at hospital discharge.

Strengths and limitations
An important strength of this study is the rapid-cycle par-
ticipatory approach that allowed us to develop a pragmatic 
(only five items) and feasible tool that is tailored for the 
end-users and existing workflows in general practice. The 
strong focus on the relevance and feasibility of the PRE-
PAIR tool may reduce barriers to usage, increase its accept-
ability and ultimately improve the implementation. Using 
rapid analysis implied continuous revisions of the tool. To 
ensure the validity of the results, we continuously docu-
mented and thoroughly discussed our choices within the 
cross-disciplinary research team. The study also has limita-
tions. In the second development phase, only GPs partici-
pated. Inviting patients or staff members for this process 
could have resulted in the selection and deselection of 

different questions. Moreover, the participating test clin-
ics were deeply involved in the development and repre-
sented a selected group of GPs with a particular interest in 
quality development, which may have induced a sense of 
ownership. Exploring the use of the PREPAIR tool in dif-
ferent clinics without former involvement could add new 
perspectives. Also, involving more than three clinics and 
more patients e.g. in a feasibility study would strengthen 
the reliability of the findings. Finally, it is important to keep 
in mind that the PREPAIR tool is limited to a medication 
focus which only constitutes one aspect of the chronic care 
consultation. Ideally, the patients should be involved in all 
phases of the consultations.

Conclusions
In this study, we developed the PREPAIR tool; a new 
questionnaire-based 5-item preparation and dialogue 
tool to encourage active patient involvement in the GP-
patient dialogue about medications during a medication 
review. We found that the PREPAIR tool fostered more 
pre-consultation patient preparation, patient empower-
ment and patient-centeredness by GPs. Using a PREPAIR 
tool as a physical artefact provided a shared communi-
cative nexus. In combination, these mechanisms con-
tributed to enhanced patient involvement during the 
consultation, which improved GP understanding of 
patient perspectives and gave patients a feeling of safety, 
satisfaction and insights into their medication. Despite 
initial worries in some patients, the PREPAIR  tool was 
well received by both patients and GPs. The tool appears 
to fit well into the existing format of annual chronic care 
consultations in general practice, and using the tool 
requires only limited time during consultations. Thus, 
the PREPAIR tool may provide a feasible instrument to 
support patient involvement and facilitate patient-cen-
tred care in medicines optimisation.

Fundings
This work was supported by TrygFonden and the Com-
mittee for Quality Improvement and Continuing Medical 
Education (KEU) of general practice in the Central Den-
mark Region. AS was granted a PhD scholarship from the 
Danish Research Foundation for General Practice and 
the Graduate School of Health at Aarhus University. The 
funding sources had no role in the design, analysis and 
interpretation of the data, or writing of the study.

Abbreviations
GDPR: General Data Protection Regulation; GP: General practitioner; MOSAIC: 
Medicines Optimisation – a Systematic Approach In primary Care; P: Patient; 
PIM: Potentially Inappropriate Medication; PREPAIR: PREparing Patients for 
Active Involvement in medication Review; S: Staff.



Page 11 of 13Sandbæk et al. BMC Primary Care          (2022) 23:122  

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875- 022- 01733-8.

Additional file 1: Overview of literature search

Additional file 2: Overview of data collection in phase 2-4

Additional file 3: Details form the development and pilot testing of 
prototype

Additional file 4: The final PREPAIR tool

Acknowledgements
We kindly thank the participating GPs, practice staff and patients for their 
contributions to the development of the PREPAIR tool. We also thank Lone 
Niedziella for proofreading and Peter Lübben for graphical assistance. Finally, 
we would like to thank Anette Riisgaard Ribe for fruitful discussions and inspi-
ration for the development of the PREPAIR tool.

Authors’ contributions
The study was designed by AM, MM, FB, and KH. All authors took part in the 
data collection and data analysis. With participation and discussion among 
the remaining authors, AS conducted phase 1, MM facilitated phase 2, and AM 
and MM led phases 3 and 4. The ongoing analyses were directed by AM and 
MM, and the final thematic analysis was outlined by AS, while continuously 
discussed and negotiated among all authors. The first draft of the manuscript 
was produced by AS, while AM, FB, KH and LDC contributed to writing the 
manuscript. All authors read and approved the final manuscript.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly 
available due to confidentiality reasons or ethical restrictions but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted under the general ethical principles of good clinical 
research practice drawn up by the World Medical Association in the Helsinki 
Declaration and the principles of professional responsibility by the American 
Anthropological Association [75, 76]. The included patients and GPs received 
written and oral information about the study. They were informed about 
the purpose and guaranteed anonymity, voluntariness and the possibility to 
withdraw at any time. All participants gave oral or written informed consent 
to participate. The participating GPs and clinics were remunerated for the time 
spent on the project. The project was listed in the record of research projects 
at the Research Unit of General Practice, cf. the General Data Protection Regu-
lation (GDPR) of the European Union [77]. Data storage and access comply 
with the GDPR guidelines, and personal data will be deleted at the end of the 
study, or if consent is withdrawn. In Denmark, only studies including biological 
material from humans can be approved by the National Committee on Health 
Research Ethics [78]. For this study, therefore, no approval was needed.

Consent for publication
Not applicable.

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

Author details
1 Department of Public Health, Aarhus University, 8000 Aarhus C, Denmark. 
2 Research Unit for General Practice, 8000 Aarhus C, Denmark. 3 Department 
of Clinical Pharmacology, Aarhus University Hospital, 8000 Aarhus C, Denmark. 
4 Department of Clinical Pharmacology, Aalborg University Hospital, 9000 Aal-
borg, Denmark. 

Received: 6 October 2021   Accepted: 6 May 2022

References
 1. NICE Medicines and Prescribing Centre. Medicines Optimisation: The Safe 

and Effective Use of Medicines to Enable the Best Possible Outcomes. In: 
NICE Guideline, No 5. Manchester: National Institute for Health and Care 
Excellence (UK); 2015.

 2. World Health Organization. Medication safety in polypharmacy: technical 
report. Geneva: World Health Organization; 2019.

 3. Cadogan CA, Ryan C, Hughes CM. Appropriate Polypharmacy and Medi-
cine Safety: When Many is not Too Many. Drug Saf. 2016;39(2):109–16.

 4. Moriarty F, Bennett K, Cahir C, Kenny RA, Fahey T. Potentially inappropri-
ate prescribing according to STOPP and START and adverse outcomes in 
community-dwelling older people: a prospective cohort study. Br J Clin 
Pharmacol. 2016;82(3):849–57.

 5. Cahir C, Fahey T, Teeling M, Teljeur C, Feely J, Bennett K. Potentially inap-
propriate prescribing and cost outcomes for older people: a national 
population study. Br J Clin Pharmacol. 2010;69(5):543–52.

 6. Eriksen CU, Kyriakidis S, Christensen LD, Jacobsen R, Laursen J, Chris-
tensen MB, Frolich A. Medication-related experiences of patients with 
polypharmacy: a systematic review of qualitative studies. BMJ Open. 
2020;10(9): e036158.

 7. Perez T, Moriarty F, Wallace E, McDowell R, Redmond P, Fahey T. Preva-
lence of potentially inappropriate prescribing in older people in primary 
care and its association with hospital admission: longitudinal study. BMJ. 
2018;363: k4524.

 8. Pottegard A, Olesen M, Christensen B, Christensen MB, Hallas J, Rasmus-
sen L. Who prescribes drugs to patients: A Danish register-based study. Br 
J Clin Pharmacol. 2021;87(7):2982–7.

 9. Moffat K, Mercer SW. Challenges of managing people with multimorbid-
ity in today’s healthcare systems. BMC Fam Pract. 2015;16:129.

 10. Blenkinsopp A, Bond C, Raynor DK. Medication reviews. Br J Clin Pharma-
col. 2012;74(4):573–80.

 11. Anderson K, Stowasser D, Freeman C, Scott I. Prescriber barriers and 
enablers to minimising potentially inappropriate medications in adults: 
a systematic review and thematic synthesis. BMJ Open. 2014;4(12): 
e006544.

 12. Schiotz ML, Frolich A, Jensen AK, Reuther L, Perrild H, Petersen TS, 
Kornholt J, Christensen MB. Polypharmacy and medication deprescribing: 
A survey among multimorbid older adults in Denmark. Pharmacol Res 
Perspect. 2018;6(6): e00431.

 13. Jansen J, Naganathan V, Carter SM, McLachlan AJ, Nickel B, Irwig L, 
Bonner C, Doust J, Colvin J, Heaney A, et al. Too much medicine in older 
people? Deprescribing through shared decision making. BMJ. 2016;353: 
i2893.

 14. Sinnott C, Mc Hugh S, Browne J, Bradley C. GPs’ perspectives on the 
management of patients with multimorbidity: systematic review and 
synthesis of qualitative research. BMJ Open. 2013;3(9): e003610.

 15. Reeve E, To J, Hendrix I, Shakib S, Roberts MS, Wiese MD. Patient barriers 
to and enablers of deprescribing: a systematic review. Drugs Aging. 
2013;30(10):793–807.

 16. Lundby C, Glans P, Simonsen T, Sondergaard J, Ryg J, Lauridsen HH, 
Pottegard A: Attitudes towards deprescribing: The perspectives of 
geriatric patients and nursing home residents. J Am Geriatr Soc. 
2021;69(6):1508–18.

 17. Thompson W, Jacobsen IT, Jarbol DE, Haastrup P, Nielsen JB, Lundby 
C. Nursing Home Residents’ Thoughts on Discussing Deprescribing of 
Preventive Medications. Drugs Aging. 2020;37(3):187–92.

 18. O’Connor AM, Wennberg JE, Legare F, Llewellyn-Thomas HA, Moulton 
BW, Sepucha KR, Sodano AG, King JS. Toward the “tipping point”: 
Decision aids and informed patient choice. Health Aff (Millwood). 
2007;26(3):716–25.

 19. Stacey D, Legare F, Lewis K, Barry MJ, Bennett CL, Eden KB, Holmes-Rovner 
M, Llewellyn-Thomas H, Lyddiatt A, Thomson R et al: Decision aids for 
people facing health treatment or screening decisions. Cochrane Data-
base Syst Rev. 2017;4(4):CD001431.

 20. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care for 
patients with chronic illness. Jama-J Am Med Assoc. 2002;288(14):1775–9.

 21. Peräkylä A: Communicating and responding to diagnosis. In: Commu-
nication in Medical Care Interaction between primary care physicians 
and patients. Edited by Heritage J, Maynard DW. Cambridge: Cambridge 
University Press. 2006. p. 214–47.

https://doi.org/10.1186/s12875-022-01733-8
https://doi.org/10.1186/s12875-022-01733-8


Page 12 of 13Sandbæk et al. BMC Primary Care          (2022) 23:122 

 22. McCaffery KJ, Holmes-Rovner M, Smith SK, Rovner D, Nutbeam D, Clay-
man ML, Kelly-Blake K, Wolf MS, Sheridan SL. Addressing health literacy in 
patient decision aids. BMC Med Inform Decis Mak. 2013;13(Suppl 2):S10.

 23. Nutbeam D. The evolving concept of health literacy. Soc Sci Med. 
2008;67(12):2072–8.

 24. Weir KR, Naganathan V, Carter SM, Tam CWM, McCaffery K, Bonner C, 
Rigby D, McLachlan AJ, Jansen J. The role of older patients’ goals in GP 
decision-making about medicines: a qualitative study. BMC Fam Pract. 
2021;22(1):13.

 25. Brickley B, Sladdin I, Williams LT, Morgan M, Ross A, Trigger K, Ball L. A 
new model of patient-centred care for general practitioners: results of an 
integrative review. Fam Pract. 2020;37(2):154–72.

 26. Etchells E, Ho M, Shojania KG. Value of small sample sizes in rapid-cycle 
quality improvement projects. BMJ Qual Saf. 2016;25(3):202–6.

 27. O’Cathain A, Croot L, Duncan E, Rousseau N, Sworn K, Turner KM, Yardley 
L, Hoddinott P. Guidance on how to develop complex interventions to 
improve health and healthcare. BMJ Open. 2019;9(8): e029954.

 28. Hawkins J, Madden K, Fletcher A, Midgley L, Grant A, Cox G, Moore L, 
Campbell R, Murphy S, Bonell C, et al. Development of a framework for 
the co-production and prototyping of public health interventions. BMC 
Public Health. 2017;17(1):689.

 29. Johnson K, Gustafson D, Ewigman B, Provost L, Roper R. Using Rapid-
Cycle Research to Reach Goals: Awareness, Assessment, Adaptation, 
Acceleration. Rockville (MD): Agency for Healthcare Research and Quality. 
2015.

 30. Holdsworth LM, Safaeinili N, Winget M, Lorenz KA, Lough M, Asch S, 
Malcolm E. Adapting rapid assessment procedures for implementa-
tion research using a team-based approach to analysis: a case example 
of patient quality and safety interventions in the ICU. Implement Sci. 
2020;15(1):12.

 31. Organisation of General Practitioners in Denmark. Læge- og praksispopu-
lationen 1977–2020. Nøgletal fra medlemsregisteret [General practioners 
and general practice clinics 1977–2020. Key figures from the member 
register. In Danish]. Organisation of General Practitioners in Denmark. 
2020.

 32. Sandbæk A, Mygind A, Bro F, Kristensen JK: Hvordan organiserer vi den 
årlige statusundersøgelse i almen praksis? [How do we organize the 
annual chronic care consultations in general practice? In Danish]. iPRAK-
SIS. 2020.

 33. The regional board of wages and fees under Danish Regions & Organisa-
tion of General Practitioners in Denmark: National collective agreement 
between GPs and Danish regions. 2021. p. 1–134.

 34. Bröder J, Chang P, Kickbusch I, Levin-Zamir D, McElhinney E, Nutbeam D, 
Okan O, Osborne R, Pelikan J, Rootman I: IUHPE position statement on 
health literacy: a practical vision for a health literate world. 2018.

 35. Paasche-Orlow MK, Wolf MS. The causal pathways linking health literacy 
to health outcomes. Am J Health Behav. 2007;31(Suppl 1):S19-26.

 36. Batalden M, Batalden P, Margolis P, Seid M, Armstrong G, Opipari-
Arrigan L, Hartung H. Coproduction of healthcare service. BMJ Qual Saf. 
2016;25(7):509–17.

 37. Herborg H, Haugbolle LS, Sorensen L, Rossing C, Dam P. Developing a 
generic, individualised adherence programme for chronic medication 
users. Pharm Pract (Granada). 2008;6(3):148–57.

 38. Mast R, Ahmad A, Hoogenboom SC, Cambach W, Elders PJ, Nijpels G, 
Hugtenburg JG. Amsterdam tool for clinical medication review: develop-
ment and testing of a comprehensive tool for pharmacists and general 
practitioners. BMC Res Notes. 2015;8:642.

 39. van Summeren JJ, Schuling J, Haaijer-Ruskamp FM, Denig P. Outcome pri-
oritisation tool for medication review in older patients with multimorbid-
ity: a pilot study in general practice. Br J Gen Pract. 2017;67(660):e501–6.

 40. Horne R, Weinman J, Hankins M. The beliefs about medicines ques-
tionnaire: The development and evaluation of a new method for 
assessing the cognitive representation of medication. Psychol Health. 
1999;14(1):1–24.

 41. Horne R, Hankins M, Jenkins R. The Satisfaction with Information about 
Medicines Scale (SIMS): a new measurement tool for audit and research. 
Qual Health Care. 2001;10(3):135–40.

 42. Jenkins L, Britten N, Stevenson F, Barber N, Bradley C. Developing and 
using quantitative instruments for measuring doctor–patient communi-
cation about drugs. Patient Educ Couns. 2003;50(3):273–8.

 43. Rovers J, Hagel H: Self-assessment tool for screening patients at risk for 
drug therapy problems. J Am Pharm Assoc (2003). 2012;52(5):646–52.

 44. Snyder ME, Pater KS, Frail CK, Hudmon KS, Doebbeling BN, Smith RB. Util-
ity of a brief screening tool for medication-related problems. Res Social 
Adm Pharm. 2015;11(2):253–64.

 45. Atkinson MJ, Sinha A, Hass SL, Colman SS, Kumar RN, Brod M, Rowland 
CR. Validation of a general measure of treatment satisfaction, the Treat-
ment Satisfaction Questionnaire for Medication (TSQM), using a national 
panel study of chronic disease. Health Qual Life Outcomes. 2004;2:12.

 46. Atkinson MJ, Kumar R, Cappelleri JC, Hass SL. Hierarchical construct 
validity of the treatment satisfaction questionnaire for medication 
(TSQM version II) among outpatient pharmacy consumers. Value Health. 
2005;8(Suppl 1):9–24.

 47. Bharmal M, Payne K, Atkinson MJ, Desrosiers MP, Morisky DE, Gemmen 
E. Validation of an abbreviated Treatment Satisfaction Questionnaire for 
Medication (TSQM-9) among patients on antihypertensive medications. 
Health Qual Life Outcomes. 2009;7(1):36.

 48. Ruiz MA, Pardo A, Rejas J, Soto J, Villasante F, Aranguren JL. Development 
and validation of the “Treatment Satisfaction with Medicines Question-
naire” (SATMED-Q). Value Health. 2008;11(5):913–26.

 49. Duncan P, Murphy M, Man MS, Chaplin K, Gaunt D, Salisbury C. Develop-
ment and validation of the Multimorbidity Treatment Burden Question-
naire (MTBQ). BMJ Open. 2018;8(4): e019413.

 50. Reeve E, Wiese MD, Hendrix I, Roberts MS, Shakib S. People’s Attitudes, 
Beliefs, and Experiences Regarding Polypharmacy and Willingness to 
Deprescribe. J Am Geriatr Soc. 2013;61(9):1508–14.

 51. Reeve E, Low LF, Shakib S, Hilmer SN. Development and Validation 
of the Revised Patients’ Attitudes Towards Deprescribing (rPATD) 
Questionnaire: Versions for Older Adults and Caregivers. Drugs Aging. 
2016;33(12):913–28.

 52. Lundby C, Simonsen T, Ryg J, Søndergaard J, Pottegård A, Lauridsen 
HH. Translation, cross-cultural adaptation, and validation of the Danish 
version of the revised Patients’ Attitudes Towards Deprescribing (rPATD) 
questionnaire: Version for older people with limited life expectancy. Res 
Social Adm Pharm. 2021;17(8):1444–52.

 53. Horne R, Faasse K, Cooper V, Diefenbach MA, Leventhal H, Leventhal E, 
Petrie KJ. The perceived sensitivity to medicines (PSM) scale: an evalua-
tion of validity and reliability. Br J Health Psychol. 2013;18(1):18–30.

 54. Katusiime B, Corlett SA, Krska J. Development and validation of a revised 
instrument to measure burden of long-term medicines use: the Living 
with Medicines Questionnaire version 3. Patient Related Outcome Meas-
ures. 2018;9:155–68.

 55. Kang J, Rhew K, Oh JM, Han N, Lee IH, Je NK, Ji E, Lee E, Yoon JH, Rhie SJ. 
Satisfaction and expressed needs of pharmaceutical care services and 
challenges recognized by patients in South Korea. Patient Prefer Adher-
ence. 2017;11:1381–8.

 56. Cameron KA, Ross EL, Clayman ML, Bergeron AR, Federman AD, Bailey SC, 
Davis TC, Wolf MS. Measuring patients’ self-efficacy in understanding and 
using prescription medication. Patient Educ Couns. 2010;80(3):372–6.

 57. Risser J, Jacobson TA, Kripalani S. Development and psychometric 
evaluation of the Self-efficacy for Appropriate Medication Use Scale 
(SEAMS) in low-literacy patients with chronic disease. J Nurs Meas. 
2007;15(3):203–19.

 58. Pauly A, Wolf C, Mayr A, Lenz B, Kornhuber J, Friedland K. Effect of a 
Multi-Dimensional and Inter-Sectoral Intervention on the Adherence of 
Psychiatric Patients. PLoS ONE. 2015;10(10): e0139302.

 59. Rogers EA, Yost KJ, Rosedahl JK, Linzer M, Boehm DH, Thakur A, Poplau S, 
Anderson RT, Eton DT. Validating the Patient Experience with Treatment 
and Self-Management (PETS), a patient-reported measure of treatment 
burden, in people with diabetes. Patient Related Outcome Measures. 
2017;8:143–56.

 60. De Geest S, Abraham I, Gemoets H, Evers G. Development of the long-
term medication behaviour self-efficacy scale: qualitative study for item 
development. J Adv Nurs. 1994;19(2):233–8.

 61. Schoenmakers TWA, Wensing M, De Smet P, Teichert M. Patient-
reported common symptoms as an assessment of interventions in 
medication reviews: a randomised, controlled trial. Int J Clin Pharm. 
2018;40(1):126–34.

 62. Berman RL, Iris M, Conrad KJ, Robinson C. Validation of the MedUseQ: A 
Self-Administered Screener for Older Adults to Assess Medication Use 
Problems. J Pharm Pract. 2019;32(5):509–23.



Page 13 of 13Sandbæk et al. BMC Primary Care          (2022) 23:122  

•
 
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: 

 63. Martin P, Tamblyn R, Ahmed S, Tannenbaum C. An educational interven-
tion to reduce the use of potentially inappropriate medications among 
older adults (EMPOWER study): protocol for a cluster randomized trial. 
Trials. 2013;14:80.

 64. Hirose Y, Shikino K, Ohira Y, Matsuoka S, Mikami C, Tsuchiya H, Yokokawa 
D, Ikegami A, Tsukamoto T, Noda K, et al. Feedback of patient survey on 
medication improves the management of polypharmacy: a pilot trial. 
BMC Fam Pract. 2021;22(1):42.

 65. Zechmann S, Senn O, Valeri F, Essig S, Merlo C, Rosemann T, Neuner-Jehle 
S. Effect of a patient-centred deprescribing procedure in older multimor-
bid patients in Swiss primary care - A cluster-randomised clinical trial. 
BMC Geriatr. 2020;20(1):471–471.

 66. Hasler S, Senn O, Rosemann T, Neuner-Jehle S. Effect of a patient-
centered drug review on polypharmacy in primary care patients: study 
protocol for a cluster-randomized controlled trial. Trials. 2015;16:380.

 67. Schafer I, Kaduszkiewicz H, Mellert C, Loffler C, Mortsiefer A, Ernst A, 
Stolzenbach CO, Wiese B, Abholz HH, Scherer M, et al. Narrative medicine-
based intervention in primary care to reduce polypharmacy: results from 
the cluster-randomised controlled trial MultiCare AGENDA. BMJ Open. 
2018;8(1): e017653.

 68. Hochhalter AK, Song J, Rush J, Sklar L, Stevens A. Making the Most of Your 
Healthcare intervention for older adults with multiple chronic illnesses. 
Patient Educ Couns. 2010;81(2):207–13.

 69. Wetzels R, Wensing M, van Weel C, Grol R. A consultation leaflet to 
improve an older patient’s involvement in general practice care: a rand-
omized trial. Health Expect. 2005;8(4):286–94.

 70. Star SL. This is Not a Boundary Object: Reflections on the Origin of a 
Concept. Sci Technol Hum Val. 2010;35(5):601–17.

 71. Barry CA, Bradley CP, Britten N, Stevenson FA, Barber N. Patients’ unvoiced 
agendas in general practice consultations: qualitative study. BMJ. 
2000;320(7244):1246–50.

 72. Taylor K. Paternalism, participation and partnership - the evolution 
of patient centeredness in the consultation. Patient Educ Couns. 
2009;74(2):150–5.

 73. Jones G. Prescribing and taking medicines. BMJ. 2003;327(7419):819.
 74. Verlinde E, De Laender N, De Maesschalck S, Deveugele M, Willems S. 

The social gradient in doctor-patient communication. Int J Equity Health. 
2012;11:12.

 75. World Medical Association: WMA Declaration of Helsinki – Ethical Princi-
ples for Medical Research Involving Human Subjects. Helsinki. 2013. In: 
https:// www. wma. net/ polic ies- post/ wma- decla ration- of- helsi nki- ethic 
al- princ iples- for- medic al- resea rch- invol ving- human- subje cts/.

 76. American Anthropological Association: Statement on Ethics. Principles 
of Professional Responsibility. In.: http:// ethics. ameri canan thro. org/ categ 
ory/ state ment/; 2012.

 77. The European Parliament and the Council of the European Union: The 
protection of natural persons with regard to the processing of personal 
data and on the free movement of such data, and repealing Directive 
95/46/EC (General Data Protection Regulation) In.: https:// gdpr- info. eu/; 
2016 / 679.

 78. National Committee on Health Research Ethics: Act on Research Ethics 
Review of Health Research Projects (§ 14). In.: https:// en. nvk. dk/ rules- and- 
guide lines/ act- on- resea rch- ethics- review- of- health- resea rch- proje cts; 
2018.

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

https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://ethics.americananthro.org/category/statement/
http://ethics.americananthro.org/category/statement/
https://gdpr-info.eu/
https://en.nvk.dk/rules-and-guidelines/act-on-research-ethics-review-of-health-research-projects
https://en.nvk.dk/rules-and-guidelines/act-on-research-ethics-review-of-health-research-projects

	Involving patients in medicines optimisation in general practice: a development study of the “PREparing Patients for Active Involvement in medication Review” (PREPAIR) tool
	Abstract 
	Background: 
	Methods: 
	Findings: 
	Conclusions: 

	Background
	Aim

	Methods
	Setting
	Theoretical framework
	Study design
	Participants
	Data collection and analysis
	Phase 1: Literature review
	Phase 2: Workshop
	Phase 3: First pilot testing
	Phase 4: Second pilot testing

	Thematic analysis

	Results
	Developing and adapting the tool

	Mechanisms of impact
	Before the consultation
	Preparation facilitated reflections and awareness
	Unnecessary worries

	During the consultation
	Patient empowerment
	Patient-centred care
	Improved GP understanding
	Feelings of safety, satisfaction and insights


	Discussion
	Future research
	Strengths and limitations

	Conclusions
	Fundings
	Acknowledgements
	References


