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ABSTRACT

Background: Hypertension remains one of the most important
modifiable risk factors for stroke and heart disease. Anti-
hypertensive medications are effective, but are often not used to
maximum benefit. Sub-optimal dosing by prescribers and
challenges with medication-taking for patients remain barriers to
effective blood pressure control.

Objectives: We aimed to systematically develop a theory-based
complex intervention to support General Practitioners (GPs) and
people with hypertension to maximise medication use to control
blood pressure.

Methods: We used the three-phase Behaviour Change Wheel (BCW)
as the overarching intervention development framework. Collective
Intelligence methodology was used to operationalise the
stakeholder input to Phases 2 and 3 of the BCW. This took the form
of a Collective Intelligence workshop with 19 stakeholders from
diverse backgrounds including lived experience, general practice,
nursing, pharmacy and health psychology. Techniques such as
barrier identification, idea-writing and scenario-based design were
used to generate possible intervention options. Intervention options
were then selected and refined using the Acceptability, Practicability,
Effectiveness, Affordability, Side-effects and Equity (APEASE) criteria
and guidance from the MIAMI Public and Patient Involvement Panel.
Results: The finalised MIAMI intervention consists of both GP and
patient supports. GP supports include a 30-minute online training,
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information booklet and consultation guide (drop-down menu)
embedded within the patient electronic health system. Patient
supports include a pre-consultation plan, website, and a structured
GP consultation with results from an Ambulatory Blood Pressure
Monitor and urine chemical adherence test. The intervention
components have been mapped to the intervention functions of the
BCW and Behaviour Change Technique Ontology.

Conclusion: Collective Intelligence offered a novel method to
operationalise stakeholder input to Phases 2 and 3 of the BCW. The
MIAMI intervention is now at pilot evaluation stage.

Introduction

Hypertension is one of the most important risk factors for stroke and heart disease. Inter-
national comparisons have shown that Ireland has relatively high levels of inadequately
managed blood pressure (BP) (Zhou et al., 2019). Recent international guidelines have
stated that ‘poor adherence to treatment - in addition to physician inertia - is the
most important cause of poor BP control’ (McEvoy et al., 2024). Problems with medi-
cation taking, or ‘poor adherence’ are very common in hypertension, with rates
between 30%-50% (Hameed & Dasgupta, 2019; Lawson et al., 2020; Tomaszewski
et al., 2014; Vrijens et al,, 2017) Improving how antihypertensive medications are used
has the potential to quickly reduce BP and the related cardiovascular risk in most patients
(McEvoy et al., 2024). When considered as a behaviour, medication-taking can be
broadly broken into three components: initiation (which occurs when a person takes
the first dose of the prescribed medication); implementation (the extent a patient’s
actual dosing corresponds with the prescribed regime); and discontinuation (which
occurs when the patient stops taking the medication) (Vrijens et al., 2012). A term
related to these behaviours is persistence, which refers to the length of time between
initiation and last dose (Vrijens et al., 2012). A number of interventions have been
implemented to improve medication-taking behaviours in hypertension, and, while
these have generally shown modest improvements, there is no consensus on what inter-
vention ‘ingredients’ are most effective (Morrissey et al., 2017).

Inertia is the second key challenge identified in global blood pressure control (McEvoy
etal., 2024). Clinical inertia is largely seen as failure to advance therapy when appropriate
to do so, an issue that is particularly pertinent in the treatment of hypertension. Two Irish
studies have confirmed that suboptimal dosing is a significant issue in Irish general prac-
tice populations of patients with resistant hypertension (Hayes et al., 2018) and post
stroke and/or transient ischaemic attack (Doogue et al., 2020). However, in terms of
the definition of ‘clinical inertia,” it can be argued that failure to advance therapy is
just one feature of a larger phenomenon. It has been suggested that ‘clinical inertia’ is
not only related to escalation of therapy, but is a much wider concept which encompasses
failure to improve care at many levels of healthcare (Khunti & Davies, 2017). In the
context of hypertension care, we know that conversations around medication-taking
behaviour are often omitted - a recent survey of 200 hypertension specialists in 30
countries found that the topic of medication-taking was suboptimally addressed,
despite its importance (Burnier et al., 2021). A similar survey of healthcare professionals
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(n=3196) working in primary care in Europe found that less than half of respondents
ever asked their patients whether they have missed any doses of their medication
(Clyne et al., 2016).

This avoidance of this topic in the patient-physician consultation may represent a
‘missing piece’ in the medication-taking puzzle, as it is well established that primary
care clinicians can enable patients in their medication-taking practices (Chen et al,
2013; Kerse et al., 2004). A supportive discussion can identify which perceptual and prac-
tical barriers a patient may be facing in their medication taking. For example, a recent
phenomenological hermeneutical study on patients with cardiac conditions’ experiences
with medicines reported the theme of ‘unsuitable without adjustment.” This qualitative
data highlighted how discussion with the prescribing physician and changes to both
the type and dose of medication may be required to make medication suitable to the
patients’ lives (Fuller et al., 2021). Therefore, a systematically developed approach is
needed to ensure that the hypertension consultation includes the topic of medication
taking. This will help avoid that part of clinical inertia that is associated with assessing
patient barriers and facilitators to medication taking and providing appropriate supports
for long-term medication use.

A key objective of the present study was to develop a complex intervention that would
support both General Practitioners (GPs) and people with hypertension to maximise
medication use to control blood pressure. The field of complex intervention development
has benefitted from recent advances in guidance, such as the updated Medical Research
Council (MRC) framework (Skivington et al., 2021) and O’Cathain’s consensus exercise
(O’Cathain et al., 2019). Both emphasise the importance of reviewing the evidence,
drawing on existing theories, using development frameworks (such as the Behaviour
Change Wheel, Michie et al., 2011), articulating programme theory, understanding
context and involving stakeholders throughout the iterative development process.

To generate the evidence required for the intervention development, we conducted
two systematic reviews and three primary studies; this work is outlined in Table 1. We
also set up a ‘Public and Patient Involvement’ (PPI) panel of six people with lived experi-
ence of hypertension and primary care to guide the work.

We selected the three-phase Behaviour Change Wheel (BCW) as the development
framework for this work and used our evidence sources, relevant theory (Horne et al.,
2019; Horne & Weinman, 1999) and PPI input to complete Phase 1, which involves iden-
tifying components of the target behaviour (who, what, where, when, and how often) to
be addressed through the intervention using the COM-B (Capability, Opportunity,
Motivation-Behaviour) model. Table 2 outlines the breakdown of the target behaviours
and mapping of the target ‘modifiable factors.’

Phases 2 and 3 of the BCW are ‘identifying intervention options’ and ‘identifying
content and implementation options.’

Some intervention options were integrated into existing hypertension management
protocols in the Irish context. For example, Ambulatory Blood Pressure Monitoring
(ABPM), is recommended as a key part of the diagnosis and the ongoing management
of blood pressure in primary care in Ireland and many other contexts internationally
(Cepeda et al., 2023). Therefore, the intervention was embedded within general practice
sites” existing ABPM protocols. We also supplemented the ABPM protocol with a chemi-
cal adherence test that was carried out on patient urine samples provided around the time
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Table 2. Phase 1 of the Behaviour Change Wheel.

Medication taking
Target behaviour

Who Person with hypertension

What Taking medication as prescribed
When, where, how often As part of daily routine

Target factor COM-B component

Treatment beliefs Reflective motivation

Habit Automatic motivation

Pill burden Physical opportunity

Inertia

Target behaviour

Who GP

What (1) regularly reviewing a patient’s anti-hypertensive medication to

ensure the optimal dosing
(2) opening conversation about medication use with patients
(3) provide medication-taking supports to patients

When, where, how often As part of regular practice
Target factor COM-B component
Familiarisation with dosing guidelines Psychological capability

Capacity (and time) to have conversations about  Social opportunity
medication use

Competing priorities in consultation Reflective motivation

Familiarisation with medication-taking supports  Psychological capability

of ABPM administration. Chemical adherence testing is an emerging assessment pro-
cedure that screens for the presence of medications in patient urine samples (Lane
et al,, 2022). There is some evidence that this test can facilitate patient and provider con-
versations about medication that might help improve adherence to antihypertensives and
reduce BP (Gupta et al., 2017).

Stakeholder involvement is a critical component of Phases 2 and 3 of the BCW. In this
context, ‘Collective Intelligence’ is a useful method for systematically operationalising
stakeholder engagement. The term Collective Intelligence refers to the intelligence, or
knowledge, that is generated from a group of people working together on a complex
problem. The process of Collective Intelligence carefully delineates content and
process roles. Responsibility for contributing ideas is assigned to experts, while the work-
shop facilitator takes responsibility for choosing and implementing selected method-
ologies. The methodologies are carefully selected for key tasks, including generating,
clarifying, structuring, interpreting, and amending ideas. Emphasis is given to balancing
behavioural and technical demands of group work while honouring design laws concern-
ing variety, parsimony, and saliency (Broome & Chen, 1992). There must be enough
variety in options to cover all needs, but possible paths and solutions must exist in
harmony to avoid creating confusion or disrupting problem resolution (Klir & Ashby,
1991). In the context of interdisciplinary work, Collective Intelligence supports high
quality idea generation and exchanges, as it includes a set of methods, tools, and a facili-
tated thought and action mapping process that helps groups to develop outcomes that
integrate contributions from individuals with diverse views, backgrounds, and perspec-
tives (Hogan et al., 2014). Collective Intelligence has been applied in a wide variety of
situations to accomplish many different goals including developing a national well-
being measurement framework (Hogan et al., 2015), designing an e-learning tool to



HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE . 7

The three phases of the Behaviour Change Wheel

Phase 3: Identify content
and implementation
options

Phase 1: Understand the Phase 2: Identify
behaviour intervention options

Finalised

intervention

Early MIAMI ready for
development work Stage 1: Stage 2: Stage 3: Stage 4:

Review of piloting
barriers and
identification

of options

using evidence Barrier
sources, relevant identification
theory and Warfield, 2006
guidance from PPI

contributors

Scenario- Prioritisation
based design and
carroll, 2003 refinement

Four stages of the Collective Intelligence process, nested with
Phase 2 and 3 of the Behaviour Change Wheel

Figure 1. The Collective Intelligence process nested within the overarching BCW framework (Carroll,
2003; Warfield, 2006).

support health practitioners caring for patients taking multiple medications (Hanlon
et al,, 2020) and identifying barriers and user needs from eHealth interventions for
chronic pain (O'Reilly et al, 2022). Figure 1 illustrates the Collective Intelligence
process nested within the BCW. The Collective Intelligence method is particularly com-
patible with the BCW emphasis on placing ‘no priority on an individual, group, or
environmental perspective - intra-psychic and external factors all have equal status in
controlling behaviour’ (Michie et al., 2011)" Collective Intelligence explicitly assigns
equal expert status to all stakeholders including patients, clinicians and behaviour
change specialists; in identifying content and implementation options.

This paper describes the systematic development of a complex intervention to
support General Practitioners (GPs) and people with hypertension to maximise medi-
cation use to control BP, i.e. the MIAMI intervention. We particularly focus on the
role of Collective Intelligence in informing Phase 2 and Phase 3 of the BCW approach
to intervention development. This MIAMI intervention is currently being evaluated in
a pilot cluster randomised controlled trial (RCT) that aims is to gather and analyse
feasibility data to allow us to (1) refine the intervention, and (2) determine the feasi-
bility of a definitive RCT. The full protocol has already been published (Morrissey
et al., 2023).

Method

The development process is reported using the Guidance for Reporting of Intervention
Development (GUIDED) checklist (Duncan et al., 2020) (see Appendix 1) and the inter-
vention is reported using the Template for Intervention Description and Replication
(TIDieR) checklist (Hoffmann et al., 2014) (Appendix 2).
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Ethics

Ethical approval was granted from the Irish College of General Practitioners Research
Ethics Committee (ICGP_REC_21_0050).

Participants

Nineteen stakeholders, with a variety of expertise, including lived experience, general
practice, nursing, pharmacy and health psychology took part in the Collective Intelli-
gence workshop. Table 3 outlines the backgrounds of participants. Patient representa-
tives (people living with hypertension) were invited from the project PPI panel, as well
as an open invitation in a local newspaper. The remaining participants were invited pur-
posively to ensure diversity in backgrounds and perspectives. The workshop took place in
April 2022 at the University of Galway. Informed consent was obtained from all
participants.

Procedure

Stage 1: pre-workshop idea generation

The first stage of the Collective Intelligence process involved systematic analysis of bar-
riers to meaningful and productive dialogue between patients and GPs around medi-
cation use in the context of hypertension. The 19 stakeholders were contacted in
advance of the session by email, with a request to generate a set of barriers in response
to the following trigger question: ‘What are barriers to patients and GPs bringing up and
working through issues around how people with high blood pressure use their medi-
cation?” By email submission, stakeholders identified 154 barriers. These responses
were subsequently reviewed by the research team and categorised using the paired com-
parison method (Warfield & Cardenas, 1994). The paired comparison method provides a
simple way of summarising a group of individuals’ opinions, attitudes or beliefs about a

Table 3. Participant characteristics.

Participant number Background and expertise Gender
1 Patient representative (MIAMI PPl panel member) Man
2 Patient representative (MIAMI PPI panel member) Man
3 Patient representative (MIAMI PPl panel member) Man
4 Patient representative (MIAMI PPI panel member) Woman
5 Patient representative (MIAMI PPl panel member) Woman
6 Patient representative Man
7 Patient representative Man
8 Patient representative Woman
9 Clinical pharmacologist Man
10 GP and researcher in primary care Man
1" GP and researcher in primary care Man
12 GP Man
13 GP trainee Man
14 Nurse (primary care) Woman
15 Research nurse in primary care Woman
16 Dietician Woman
17 Pharmacist Woman
18 Researcher in health psychology Woman

19 Researcher in health psychology Woman
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topic in a systematic and objective manner. Responses are clustered into categories, based
on conceptual similarity, so that they can be presented back to the group as an overview
of the issues within each category, and the problem space as a whole. These categories
provide a focus for initial discussions at the Collective Intelligence workshop.

Stage 2: review of barriers

On the day of the Collective Intelligence workshop, the workspace was arranged such
that the “problem field” (i.e. the categorised barriers received in advance of the session)
were displayed on the walls. Participants were deliberately divided into four groups
prior to the workshop, with a mix of stakeholder expertise and perspectives at each
table. The workshop was facilitated by two experts in Collective Intelligence, who were
not part of the project team. A short presentation providing an overview of the
problem space as regards hypertension and medication was delivered to provide
context for the activities that would be completed throughout the day.

Following the presentation, participants engaged in a review of the categories of bar-
riers, with a view to generating options for overcoming these barriers. To generate
options in response to barriers, small working groups of participants (4-5 persons
each) engaged in idea generation in response to three assigned barrier categories.
During this stage of the workshop, the ‘ideawriting’ technique was used (Wood &
Roth, 1990). Each of the small working groups was asked to generate options in
writing and to use open dialogue to explore the meaning of ideas generated. Five steps
were involved in idea writing: (a) a stimulus question was presented to participants;
(b) each participant worked alone to silently generate ideas in writing; (c) written
sheets of ideas were exchanged within the working groups and individuals had the oppor-
tunity to add ideas as they read others’ papers; (d) unique ideas were discussed and
clarified; and (e) each working group orally reported the ideas generated in a plenary
session. This stage of work focused on the generation of options in response to barrier
categories and allowed stakeholders to scope out a broad range of options in response
to barriers before focusing attention on specific scenarios of application of the MIAMI
intervention.

Stage 3: generation of user needs

The next stage involved using scenario-based design methods to generate specific user
needs (Rosson & Carroll, 2002). In advance of the Collective Intelligence session, the
research team and facilitation team worked together to design a set of scenarios that
could be used as inspiration for group idea generation during the workshop. These
were based on relevant theories and frameworks (e.g. the Common-Sense Self-Regu-
lation Model Leventhal et al., 2003 and Necessity-Concerns Framework Horne &
Weinman, 1999), the work the research team had conducted on Stage 1 of the BCW
(see Table 2) and clinical experience. Following guidelines provided by Rosson &
Carroll (Rosson & Carroll, 2002), design representations captured in the scenarios
were concrete, flexible, and generative and did not specify fixed solutions. The scenarios
that were designed by the facilitation and research team for this task presented challenges
faced by both GPs and patients, to help workshop participants to orient themselves in
each individual ‘actor’s’ problem space, so that they could imagine such a situation
arising and consider what supports would be useful in each of these circumstances.
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. . h ] & John is a being treated for high blood pressure. He has recently become
Patlent' 'lo n \ " b concerned about the long-term impact of his medication. Due to these
GP: Sarah ke - and other related concerns, John does not consistently take his

Ll medication, as he typically feels well and thus questions the need in light
4 of his concerns. John has a busy and demanding work and home life with
BP: High many challenges and stressors. When meeting with his GP, Sarah, it is
found that John's BP is elevated. However, when Sarah asks about his
adherence, John simply says that he sometimes forgets, and agrees to
Med-taking: Inconsistent take his medication consistently going forward, but John does not voice
any of his concerns about his medication or any details on his life
GP believes this due to lack of circumstances. GP Sarah, believing John’s lack of adherence may be due
routine/planning. to poor planning or routine around his BP medication steers the

consultation towards a collaborative exchange around John’s needs. GP

Patient has (previously unstated) Sarailt empha?ises to John that P.\e isa 'key part of t.his collaborative
decision-making process, at which point John begins to

concerns about long-term effects. reveal his previously unstated concerns about long-term medication.

Sarah wants to to provide John with clear and concise

information tailored to his concerns so that John leaves the

consultation feeling reassured, and more empowered in his treatment

programme, with a clear understanding of behavioural strategies and

methods that will help him going forward.

Figure 2. Scenario used in Stage 3.

An example of one of the scenarios used can be seen in Figure 2. The aim was to prompt
user needs in relation to: (1) Information Needs; (2) Communication Needs; (3)
Decision-Making Support; and, (4) Behavioural Support Needs. Participants were
asked to consider the roles of each actor in each scenario and generate a list of needs,
and the reasons for these needs. These needs were subsequently discussed by sub-
groups and all ideas were collated by the workshop facilitation team. The identification
of user needs generated through this scenario-based design stage, informed by the earlier
Collective Intelligence analysis of barriers, and generation of targeted options, provided a
strong basis for further design work.

Stage 4: prioritisation and refinement

As outlined in the introduction, the Collective Intelligence process was couched within the
larger framework of the BCW. The targeted options produced at the Collective Intelligence
workshop allowed us to identify possible intervention functions (Phase 2 of the BCW) but
refinement, identification of content and operationalisation was required (Phase 3 of the
BCW). This was conducted by the core research team and PPI panel. User needs and tar-
geted options were tabulated by the research team and brought to PPI and wider study
team meetings, where the priority of each need and utility of each option was discussed.
This was informed by the Acceptability, Practicability, Effectiveness, Affordability, Side-
effects and Equity (APEASE) criteria (Michie et al., 2011). If an option met the APEASE
criteria and was considered acceptable and useful, it was chosen as an intervention com-
ponent. Components were mapped to the intervention functions of the BCW and Behav-
iour Change Technique Ontology to inform the logic model of the intervention.
Subsequent meetings focused on possible barriers and suggestions for improvement to
each component. Several iterations of each component were worked through until the
component was considered acceptable and useful to PPI panel members.
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Results
Stages 1 & 2: pre-workshop idea generation and review of barriers

In response to the pre-workshop idea generation, 154 barriers to patients and GPs bring-
ing up and working through issues around how people with high blood pressure use their
medication were collated. Using the paired comparison method, these were summarised
across 15 categories.

During the workshop, stakeholders generated a total of 157 options for overcoming
these barriers. Table 4 presents an overview of the categories, sample barriers, and
sample options for overcoming barriers. The full categorised sets of barriers and
options can be found at https://osf.io/xusby/

Stage 3: generation of user needs

Using scenario-based design, stakeholders also identified a set of user needs, under the
four headings of (i) information needs, (ii) communication and collaboration needs,
(iii) decision-making needs, and (iv) behavioural support needs.

Stakeholders identified 102 Information Needs (subsequently divided into 10 cat-
egories), 126 Communication and collaboration needs (subsequently divided into 8 cat-
egories), 65 Decision-making needs (subsequently divided into 6 categories) and 89
Behavioural support needs (subsequently divided into 8 categories). Table 5 provides
the five most common needs within each category, along with a selection of illustrative
quotes. The full set of categorised needs is provided at https://osf.io/xusby/

Stage 4: prioritisation and refinement

Through the use of the APEASE criteria, along with discussion with the PPI panel and
wider research team, user needs were prioritised and targeted options were chosen to
become intervention components. These were mapped to the intervention functions of
the BCW and Behavioural Change Technique Ontology (Marques et al.,, 2023). The
research team and PPI panel then worked together to operationalise and create the
content for the intervention components. For example, the informational BP videos
were co-created by the research team and PPI panel, where the PPI panel suggested
content for the video, the research team drafted the video and the PPI panel gave
several rounds of feedback with suggested modifications before approving the final
version.

The finalised MIAMI intervention is described in Table 6. The logic model for the
intervention is depicted in Figure 3, to graphically represent the intervention structures
and processes, including proposed BCT's and associated mechanisms of action. Interven-
tion components can be seen in detail in the intervention manual (https://osf.io/xusby/).

The TIDieR checklist is presented in Appendix 2.

Discussion

This paper comprehensively and transparently reports the development process of the
MIAMI intervention, with the BCW as an overarching guidance framework and


https://osf.io/xusby/
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Table 5. Results of stage 3 of the Collective Intelligence process.

Categories of needs

Sample needs within the consultation

Information needs

Patient understanding (22%)

Importance of controlling blood pressure
(17%)

Forms of information delivery (13%)

Understanding the patient perspective
and concerns (13%)

Accessibility and quality of information
(9%)

Communication needs
Empowering and understanding (27%)

Open communication (24%)

Creating an environment for
communication (24%)
Tools and strategies (6%)

Communication actors (6%)
Decision making needs

Shared decision making (34%)

Informed decision making (23%)

Tools to support decision making (17%)

Plans and expectations (14%)

Testing (6%)

Behavioural support needs
Tools and strategies (34%)

Support from others (17%)

Follow-up (11%)

Goals and roadmaps (10%)

Medication and lifestyle (10%)

‘To understand why | need medication’
‘Information on the consequences of not taking the medication’

‘Written information to take home with me’

‘An infographic to explain the risks and side effects’

‘To know what concerns, worries the patient has with taking all of her
medication’

‘Information about the best way to support patient decision making’

‘Easy access to leaflets, website and videos that can be recommended to
patients’

‘Clear and concise instructions about my tablet’

‘GP to acknowledge my difficulties’

‘An action plan that reflects my needs + expectations, tailored to me/my
lifestyle’

‘To be an active participant in my options’

‘Ask open questions around medication taking’

‘Open, honest, person centred communication’

‘To practice using clear language’

‘To avoid seeming rude or dismissive’

‘Need the patient to feel that the decisions are collaborative’

‘To use tools to determine patient’s needs’

‘Have a pre-consultation plan, so can have questions/concerns ready to
discuss’

‘Involve the practice nurse in communication’

‘My GP to send the pharmacist my prescription directly’

‘Ask patient if she agrees with decision’

‘Actively listen to each other’

‘To balance my professional opinion with the desires of the patient’

‘To ensure that patient has the information necessary to make an informed
decision’

‘Think about what | want from the doctor appointment’

‘My GP to provide recommended resources e.g. websites/online apps’

‘A list of prompts to guide my conversation — focused but open’

‘A tool | can take home with me so that | can reflect and affirm my decision
making’

‘Decide what is most important to work out first’

‘At the appointment close, ask ‘so are you happy to try that?’

‘An agreement on follow up plans’

‘The inclusion of the urine testing to be clear and safe’

‘Further tests — 24 h blood pressure monitor’

‘Offer some tools to remind the patient to take meds’

‘A app or test messaging service assist with reminders’

‘To know of and be able to direct and signpost the patient to community/
online supports (groups/information/class)’

‘An easy way to communicate with pharmacists re. supporting patients’

‘Talk to my family about my medicine needs’

‘To follow up regularly with the patient’

‘To schedule a follow-up appointment to check on my progress and for
support’

‘Agree a roadmap of actions with the patient’

‘To be clear on what exactly | have to do’

‘Link medication-taking with other habits’

Collective Intelligence methodology used to operationalise stakeholder input. GUIDED
and TiDIER checklists can be seen in Appendices 1 and 2. The finalised intervention
provides supports to both GPs and people with hypertension to allow a useful and
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non-judgemental consultation about medication-taking. Full details of GP and patient
components can be seen in Table 6.

One of the particularly novel aspects of this behavioural intervention was the use of
the chemical adherence test as part of this complex behavioural intervention. There is
increasing interest in using such tests as part of hypertension care (Lane et al., 2022);
we have previously shown, in a pilot study, the feasibility, acceptability, and efficacy of
routinely using these tests in Irish general practice (Hayes et al., 2019). There is

Table 6. Finalised MIAMI intervention.

GP
Intervention
Component User need function Details
Training videos Communication Education 30 min training package(6 short videos and quiz)
need Training Part 1: Adherence to medication, including the
Information need  Modelling extent of non-adherence, key factors
Behavioural need associated with adherence, and types of non-
adherence
Part 2: Three case studies to illustrate how you
might support patients’ medication adherence
in different scenarios
Part 3: Skills and strategies to support adherence
Part 4: A case study illustrating the use of the
MIAMI intervention
MIAMI booklet Information need  Education Booklet contains
o BP thresholds (American College of
Cardiology)
o Oral anti-hypertensive drugs (American
College of Cardiology)
o Core drug treatment strategy for
uncomplicated hypertension (European
College of Cardiology)
o List of available single pill combinations
o Simple reiteration of key training messages
Drop-down menu on Communication Environmental Drop-down menu on computer which contains a
computer to guide need restructuring guide to the consultation.
consultation Decision need
Behavioural need o Discussed ABPM YES/NO

o Discussed urine results YES/NO

e Made an agreed plan which may include:
single pill combinations, ‘blister pack’
specification: YES/NO

o Asked patient to form a habit (pair
medication taking with another stable
behaviour e.g. a mealtime/brushing teeth/
Coronation Street): YES/NO

o Wrote out the agreed plan on the ‘MIAMI
pre-consultation tool’ YES/NO

o Sent relevant text message: YES/NO

Text to copy and paste into text messages You
can set up text messages to remind you to take
your medication at dontforget.ie

Information about blood pressure and blood
pressure medication is available on the Croi
website: https://croi.ie/health/heart-conditions/
high-blood-pressure/
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Table 6. Continued

Patient
Intervention
Component User need function Details
Pre-consultation  Communication Environmental Short document containing
plan need restructuring
Decision need * ‘What do you want to talk about at your blood
pressure appointment today?’ (to be filled in prior to
consultation)
o Textbox for BP reading and whether it is in target
o Textbox for goal setting and action planning (to be
used during consultation)
GP consultation ~ Communication Environmental Discussion of ABPM and urine test results.
need restructuring Use of pre-consultation plan to create shared action plan
Decision need GP to review prescription and adjust to include single pill
Behavioural need combinations and blister pack if appropriate
GP to advise on habit creation GP to send text messages
on dontforget.ie and Croi website if appropriate
Croi website Information need Education Page on website containing (both text and video format)
o information on BP
e BP values
e how medication works
o benefits of medication
e possible side effects
Intervention Input: MIAMI intervention Proposed BCTs within inputs Mechanisms of Action Outcomes
targets components
GP 30 minute Instruction on how to perform the behaviour BCT (BCIO: 007058) |
Regularly reviewing a patients | online Demonstrate the behaviour BCT (BCIO: 007055)
medication to ensure dose is | training Knowledge
optimal Information | Present information from a credible influence BCT (BCIO: 007075) [
booklet Add objects to the directly experienced environment BCT (BCIO: s
Opening ations about 007163) _ Beliefs about capabilities
medication use with patients | Drop down | Instruction on how to perform the behaviour BCT (BCIO: 007058) T
menu on Prompt intended action BCT (BCIO: 007080) 2 TR A
Providing medication taking | EHS Sock [earning/iuiaticn optimal dosing
supports to patients Attitude toward the .
Patient Pre- Set behaviour goal BCT (BCIO: 007003) 7| behaviour Increase in
Taking medication as consultation | Agree behaviour goal BCT (BCIO: 007004) _ _ appropriate
prescribed plan Set measurable outcome goal BCT (BCIO: 007301) | General attitudes/beliefs :“i_d‘ca"“"
Agree outcome goal BCT (BCIO: 007006) 3 aking
Action planning BCT (BCIO: 007010) E":'m"me"“' context _ ;ﬁ:zﬁ;‘u,e
Add objects to the directly experienced environment BCT (BCIO: and resources Increasein valigs
007163) Behavioural cueing positive beliefs
BP Inform about the positive health consequences BCT (BCIO: —»| about —»[Increase in
information | 007183) Memory, attention and medications health-related
on website Inform about the negative health consequences BCT (BCIO: decision processes . quality of life
007179) . Incrgase‘ in
Present i ion from a credible source BCT (BCIO: 007075) Intention medication
GP consult | Set behaviour goal BCT (BCIO: 007003) Sous taking habit
(with Agree behaviour goal BCT (BCIO: 007004) strength
feedback Set outcome goal BCT (BCIO: 007003) Perceived —
from Agree outcome goal BCT (BCIO: 007006) vulnerability Positive
chemical Action planning BCT (BCIO: 007010) patient
adherence | Provide feedback on behaviour BCT (BCIO: 007023) Beliefs about assessment of
testand Provide biofeedback BCT (BCIO: 007026) consequences care
ABPM Suggest to change behaviour BCT (BCIO: 007076) Faedback
results) Prompt intended action BCT (BCIO: 007080) | ek praceses
Context-specific repetition of behaviour BCT (BCIO: 007096) Miotivation
Add objects to the directly experienced environment BCT (BCIO:
007163) .| Social influences
Advise to seek instrumental support BCT (BCIO: 007030)

Advise to seek information support BCT (BCIO: 007032)
Directly restructure the physical envi BCT (BCIO: 007152)

Figure 3. MIAMI logic model.

similar confirmatory evidence from a UK opportunistic study of 191 patients with hyper-
tension, all on at least one blood pressure lowering medication, that it is indeed feasible to
carry these tests out in a general practice setting. However, this UK study suggested that it
is not appropriate to carry out these tests routinely given the low prevalence of 4.7% of
chemical non-adherence that was detected (mean age 76.2 + 6.6 years) (Sheppard et al.,
2022). The authors recommended that chemical urine testing be reserved for patients



18 (&) E.C.MORRISSEY ET AL.

who are on multiple blood pressure lowering medications and whose blood pressure
control is not optimal. This is the specific patient group for which the MIAMI interven-
tion has been developed (Lane et al., 2022).

Another unique feature of this study was the use of the Collective Intelligence meth-
odology within the BCW framework for behavioural intervention design. This provided
an efficient method to collectively orient and engage a diverse group of stakeholders in
this complex problem space. However, the BCW focuses on identifying and changing
one specific behaviour and following a prescribed set of steps to identify intervention
options. It was sometimes challenging to maintain this approach in the intervention
development process, given the complexity of the multiple interdependent patient and
provider behaviours involved in using medication appropriately. While Collective Intel-
ligence provides a systematic and structured method to gather input from multiple sta-
keholders, it also provided the freedom to reconceptualise the nature of the problem and
to generate solutions that are not easily rendered into specific techniques and related
mechanisms of action. For example, the identification of the critical role of enhancing
the more intangible ‘space between us’ factors (Lloyd, 2009) that might be variously
referred to as therapeutic alliance (Elvins & Green, 2008) or patient-provider relationship
(Drossman & Ruddy, 2020) meant that reducing the solutions to a set of specific behav-
iour change techniques and related mechanisms of action was challenging at time. While
we do believe that Collective Intelligence aligns with the spirit of the BCW and PPI in
research, in that it assigns equal expert status to all stakeholders including patients, clin-
icians and behaviour change specialists, it remains to be seen whether this method trans-
lates more widely to multiple health behaviour change design applications.

A key question that this study can address relates to the feasibility of addressing one
specific kind of medication use for one single disease, as part of a behavioural interven-
tion in a general practice consultation. Recently the powerful concept of Time Needed to
Treat (TNT) has been developed (Johansson et al., 2023). Broadly speaking this refers to
the time in a consultation that would be required to implement a treatment recommen-
dation and serves to remind those developing interventions and guidelines for the
general practice context that implementation of new disease-specific practices might
often be unfeasible, if time constraints are not appropriately considered (Albarqouni
et al., 2023). This is particularly the case given the reality of the extent of multimorbidity
and related polypharmacy in older adulthood, where GPs are often faced with an already
unmanageable range of guideline recommended practices to prioritise before patient
support with medication-taking can be considered (Foley et al., 2021). By working
closely with GPs throughout the project, the evaluation of the MIAMI intervention
will keep these implementation considerations at the forefront of the final analyses.

In conclusion, there are several strengths to this intervention design, including the sys-
tematic development of the intervention, the diverse stakeholder involvement, and con-
tinuous PPI contributions throughout the entire programme of work. While this was
sometimes challenging, it allowed the behavioural intervention development to align
with the principles of co-production that are increasingly recognised as being essential
to the design of sustainable and implementable health interventions (Batalden et al.,
2016). The detailed description of the intervention development and content in this
paper will enable future work to incorporate the study findings more accurately into evi-
dence synthesis research and to carry out replication studies or extensions and
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refinements of the MIAMI intervention. The full pilot and feasibility evaluation of the
MIAMI intervention, including a qualitative substudy and health economics costings,
is underway and will be reported separately in a subsequent paper.

Open Scholarship

L

This article has earned the Center for Open Science badge for Open Data. The data are openly
accessible at https://osf.io/xusby/.

Acknowledgements

We would like to acknowledge and thank all the stakeholders who participated in the Collective Intel-
ligence workshop. We would also like to thank our Trial Management Group for their work on this
project — Dr Eamon Dolan, Prof Paddy Gillespie, Dr Anna Hobbins, Dr Lisa Hynes, Prof Bill McEvoy
and Prof John Newell. The study was conducted in accordance with the Declaration of Helsinki and
was approved by an Institutional Review Board/Ethics committee. See details under Methods. All
participants gave explicit written consent for participation. ECM: conceptualisation, methodology,
formal analysis, investigation, data curation, writing - original draft preparation, project adminis-
tration, funding acquisition; OMH: methodology, formal analysis, investigation, data curation,
writing - original draft preparation, project administration; MJH: methodology, formal analysis,
investigation, data curation,, writing — review & editing; PJM: conceptualisation, methodology, super-
vision, writing - review & editing, funding acquisition; LOG: investigation, data curation, writing -
review & editing, project administration; MB: conceptualisation, writing — review & editing, funding
acquisition; MC: conceptualisation, methodology, writing — review & editing, funding acquisition;
SD: conceptualisation, methodology, writing — review & editing, funding acquisition; HD: conceptu-
alisation, writing — review & editing, funding acquisition; PH: conceptualisation, methodology,
writing - review & editing, funding acquisition; PPI: conceptualisation, writing — review & editing;
AWM: conceptualisation, methodology, supervision, writing — review & editing, funding acquisition;
GJM: conceptualisation, methodology, supervision, writing — review & editing, funding acquisition.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding
This work was supported by the Health Research Board [HRB-DIFA-2020-012].

Data availability statement

The materials and datasets generated and/or analysed during the current study are available in the
OSF repository https://osf.io/xusby/.

References

Albarqouni, L., Montori, V., Jergensen, K. J., Ringsten, M., Bulbeck, H., & Johansson, M. (2023).
Applying the time needed to treat to NICE guidelines on lifestyle interventions. BMJ Evidence-
Based Medicine, 28, 354-355.


https://osf.io/tvyxz/wiki/1.%20View%20the%20Badges/
https://osf.io/xusby/

20 (&) E.C.MORRISSEY ET AL.

Batalden, M., Batalden, P., Margolis, P., Seid, M., Armstrong, G., Opipari-Arrigan, L., & Hartung,
H. (2016). Coproduction of healthcare service. BMJ Quality & Safety, 25(7), 509-517. https://
doi.org/10.1136/bmjqs-2015-004315

Broome, B. J., & Chen, M. (1992). Guidelines for computer-assisted group problem solving:
Meeting the challenges of complex issues. Small Group Research, 23(2), 216-236. https://doi.
0rg/10.1177/1046496492232005

Burnier, M., Prejbisz, A., Weber, T., Azizi, M., Cunha, V., Versmissen, J, Gupta, P., Vaclavik, J.,
Januszewicz, A., Persu, A., Kreutz, R., & Working Group on Cardiovascular Therapy and
Adherence of the European Society of Hypertension. (2021). Hypertension healthcare pro-
fessional beliefs and behaviour regarding patient medication adherence: A survey conducted
among European Society of Hypertension Centres of Excellence. Blood Pressure, 30(5), 282
290. https://doi.org/10.1080/08037051.2021.1963209

Carroll, J. M. (2003). Making use: Scenario-based design of human-computer interactions. MIT Press.

Cepeda, M., Pham, P., & Shimbo, D. (2023). Status of ambulatory blood pressure monitoring and
home blood pressure monitoring for the diagnosis and management of hypertension in the US:
An up-to-date review. Hypertension Research, 46(3), 620-629. https://doi.org/10.1038/s41440-
022-01137-2

Chen, C. C, Tseng, C. H., & Cheng, S. H. (2013). Continuity of care, medication adherence, and
health care outcomes among patients with newly diagnosed type 2 diabetes: A longitudinal
analysis. Medical Care, 51(3), 231-237. https://journals.lww.com/lww-medicalcare/Fulltext/
2013/03000/Continuity_of_Care,_Medication_Adherence,_and.4.aspx

Clyne, W., Mshelia, C., McLachlan, S., Jones, P., de Geest, S., Ruppar, T., Siebens, K., Dobbels, F.,
& Kardas, P. (2016). A multinational cross-sectional survey of the management of patient medi-
cation adherence by European healthcare professionals. BMJ Open, 6(2), €009610. https://doi.
org/10.1136/bmjopen-2015-009610

Doogue, R., McCann, D., Fitzgerald, N., Murphy, A. W., Glynn, L. G., & Hayes, P. (2020). Blood
pressure control in patients with a previous stroke/transient ischaemic attack in primary care in
Ireland: A cross sectional study. BMC Family Practice, 21(1), 139. https://doi.org/10.1186/
s12875-020-01211-z

Drossman, D. A., & Ruddy, J. (2020). Improving patient-provider relationships to improve health
care. Clinical Gastroenterology and Hepatology, 18(7), 1417-1426. https://doi.org/10.1016/j.cgh.
2019.12.007

Duncan, E., O’Cathain, A., Rousseau, N., Croot, L., Sworn, K., Turner, K.M.,, Yardley, L., &
Hoddinott, P. (2020). Guidance for reporting intervention development studies in health
research (GUIDED): An evidence-based consensus study. BMJ Open, 10(4), e0033516https://
doi.org/10.1136/bmjopen-2019-033516

Durand, H., Casey, M., Glynn, L. G., Hayes, P., Murphy, A. W., & Molloy, G. J. (2020). A quali-
tative comparison of high and low adherers with apparent treatment-resistant hypertension.
Psychology, health and medicine, 25(1), 64-77.

Durand, H., Hayes, P., Harhen, B., Conneely, A., Finn, D. P., Casey, M., Murphy, A. W., & Molloy,
G.J. (2018). Medication adherence for resistant hypertension: assessing theoretical predictors of
adherence using direct and indirect adherence measures. British Journal of Health Psychology,
23(4), 949-966.

Durand, H., Hayes, P., Morrissey, E. C., Newell, J., Casey, M., Murphy, A. W., & Molloy, G J.
(2017). Medication adherence among patients with apparent treatment-resistant hypertension:
systematic review and meta-analysis. Journal of Hypertension, 35(12), 2346-2357.

Elvins, R., & Green, J. (2008). The conceptualization and measurement of therapeutic alliance: An
empirical review. Clinical Psychology Review, 28(7), 1167-1187. https://doi.org/10.1016/j.cpr.
2008.04.002

Foley, L., Larkin, J., Lombard-Vance, R., Murphy, A. W., Hynes, L., Galvin, E., & Molloy, G. J.
(2021). Prevalence and predictors of medication non-adherence among people living with mul-
timorbidity: A systematic review and meta-analysis. BMJ Open, 11(9), e044987. https://doi.org/
10.1136/bmjopen-2020-044987


https://doi.org/10.1136/bmjqs-2015-004315
https://doi.org/10.1136/bmjqs-2015-004315
https://doi.org/10.1177/1046496492232005
https://doi.org/10.1177/1046496492232005
https://doi.org/10.1080/08037051.2021.1963209
https://doi.org/10.1038/s41440-022-01137-2
https://doi.org/10.1038/s41440-022-01137-2
https://journals.lww.com/lww-medicalcare/Fulltext/2013/03000/Continuity_of_Care,_Medication_Adherence,_and.4.aspx
https://journals.lww.com/lww-medicalcare/Fulltext/2013/03000/Continuity_of_Care,_Medication_Adherence,_and.4.aspx
https://doi.org/10.1136/bmjopen-2015-009610
https://doi.org/10.1136/bmjopen-2015-009610
https://doi.org/10.1186/s12875-020-01211-z
https://doi.org/10.1186/s12875-020-01211-z
https://doi.org/10.1016/j.cgh.2019.12.007
https://doi.org/10.1016/j.cgh.2019.12.007
https://doi.org/10.1136/bmjopen-2019-033516
https://doi.org/10.1136/bmjopen-2019-033516
https://doi.org/10.1016/j.cpr.2008.04.002
https://doi.org/10.1016/j.cpr.2008.04.002
https://doi.org/10.1136/bmjopen-2020-044987
https://doi.org/10.1136/bmjopen-2020-044987

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE . 21

Fuller, J. M., Barenfeld, E., & Ekman, I. (2021). Why do patients struggle with their medicines? A
phenomenological hermeneutical study of how patients experience medicines in their everyday
lives. PLoS One, 16(8), €0255478. https://doi.org/10.1371/journal.pone.0255478

Gupta, P., Patel, P., Strauch, B., Lai, F. Y., Akbarov, A., Gulsin, G. S., Beech, A., Maresova, V.,
Topham, P. S, Stanley, A., Thurston, H., Smith, P. R., Horne, R., Widimsky, J., Keavney, B.,
Heagerty, A., Samani, N. J., Williams, B., & Tomaszewski, M. (2017). Biochemical screening
for nonadherence is associated with blood pressure reduction and improvement in adherence.
Hypertension, 70(5), 1042-1048. https://doi.org/10.1161/HYPERTENSIONAHA.117.09631

Hameed, M. A., & Dasgupta, I. (2019). Medication adherence and treatment-resistant hyperten-
sion: A review. Drugs in Context, 8, 212560. https://doi.org/10.7573/dic.212560

Hanlon, M., Hogan, M., Durand, H., Pilch, M., Harney, O., Molloy, G., & Murphy, A. W. (2020).
Designing an e-learning tool to support health practitioners caring for patients taking multiple
medications. HRB Open Research, 3, 59. https://doi.org/10.12688/hrbopenres.13110.1

Hayes, P., Casey, M., Glynn, L. G., Molloy, G. J., Durand, H., O’Brien, E., Dolan, E., Newell, ].,
& Murphy, A. W. (2018). Prevalence of treatment-resistant hypertension after considering
pseudo-resistance and morbidity: A cross-sectional study in Irish primary care. British
Journal of General Practice, 68(671), e394. https://doi.org/10.3399/bjgp18X696221

Hayes, P., Casey, M., Glynn, L. G., Molloy, G. J., Durand, H., O’Brien, E., Dolan, E., Das, K.,
Newell, J., Finn, D., Harhen, B., Conneely, A., & Murphy, A. W., (2019). Measuring adherence
to therapy in apparent treatment-resistant hypertension: A feasibility study in Irish primary
care. British Journal of General Practice, 69(686), e621. https://doi.org/10.3399/bjgp19X705077

Hoffmann, T. C., Glasziou, P. P., Boutron, I, Milne, R., Perera, R., Moher, D., Altman, D. G,
Barbour, V., Macdonald, H., Johnston, M., Lamb, S. E., Dixon-Woods, M., McCulloch, P.,
Wryatt, J. C., Chan, A.-W., & Michie, S. (2014). Better reporting of interventions: Template
for intervention description and replication (TIDieR) checklist and guide. BMJ, 348(3),
g1687https://doi.org/10.1136/bmj.g1687

Hogan, M., Harney, O., & Broome, B. (2014). Integrating argument mapping with systems think-
ing tools: Advancing applied systems science. In A. Okada, S. J. Buckingham Shum, & T.
Sherborne (Eds.), Knowledge cartography: Software tools and mapping techniques (pp. 401-
421). Springer. https://doi.org/10.1007/978-1-4471-6470-8_18

Hogan, M. J., Johnston, H., Broome, B., McMoreland, C., Walsh, J., Smale, B., Duggan, J.,
Andriessen, J., Leyden, K. M., Domegan, C., McHugh, P., Hogan, V., Harney, O., Groarke, J.,
Noone, C., & Groarke, A. M. (2015). Consulting with citizens in the design of wellbeing
measures and policies: Lessons from a systems science application. Social Indicators Research,
123(3), 857-877. https://doi.org/10.1007/s11205-014-0764-x

Horne, R., Cooper, V., Wileman, V., & Chan, A. (2019). Supporting adherence to medicines for
long-term conditions. European Psychologist, 24(1), 82-96.

Horne, R., & Weinman, J. (1999). Patients’ beliefs about prescribed medicines and their role in
adherence to treatment in chronic physical illness. Journal of Psychosomatic Research, 47(6),
555-567. https://doi.org/10.1016/50022-3999(99)00057-4

Johansson, M., Guyatt, G., & Montori, V. (2023). Guidelines should consider clinicians’ time
needed to treat. BMJ, 380, €072953. https://doi.org/10.1136/bmj-2022-072953

Kerse, N., Buetow, S., Mainous, A. G., Young, G., Coster, G., & Arroll, B. (2004). Physician-patient
relationship and medication compliance: A primary care investigation. The Annals of Family
Medicine, 2(5), 455-461. https://doi.org/10.1370/afm.139

Khunti, K., & Davies, M. J. (2017). Clinical inertia — Time to reappraise the terminology? Primary
Care Diabetes, 11(2), 105-106. https://doi.org/10.1016/j.pcd.2017.01.007

Klir, G. J., & Ashby, W. R. (1991). Requisite variety and its implications for the control of complex
systems. In Facets of Systems Science (pp. 405-417). Springer. https://link.springer.com/chapter/
10.1007/978-1-4899-0718-9_28

Lane, D., Lawson, A., Burns, A., Azizi, M., Burnier, M., Jones, D. J.. L., Kably, B., Khunti, K., Kreutz,
R, Patel, P., Persu, A., Spiering, W., Toennes, S. W., Tomaszewski, M., Williams, B., Gupta, P.,
Dasgupta, I., & Endorsed by the European Society of Hypertension (ESH) Working Group on
Cardiovascular Pharmacotherapy and Adherence. (2022). Nonadherence in hypertension: How


https://doi.org/10.1371/journal.pone.0255478
https://doi.org/10.1161/HYPERTENSIONAHA.117.09631
https://doi.org/10.7573/dic.212560
https://doi.org/10.12688/hrbopenres.13110.1
https://doi.org/10.3399/bjgp18X696221
https://doi.org/10.3399/bjgp19X705077
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1007/978-1-4471-6470-8_18
https://doi.org/10.1007/s11205-014-0764-x
https://doi.org/10.1016/S0022-3999(99)00057-4
https://doi.org/10.1136/bmj-2022-072953
https://doi.org/10.1370/afm.139
https://doi.org/10.1016/j.pcd.2017.01.007
https://link.springer.com/chapter/10.1007/978-1-4899-0718-9_28
https://link.springer.com/chapter/10.1007/978-1-4899-0718-9_28

22 (&) E.C.MORRISSEY ET AL.

to develop and implement chemical adherence testing. Hypertension, 79(1), 12-23. https://doi.
org/10.1161/HYPERTENSIONAHA.121.17596

Lawson, A. ]., Hameed, M. A., Brown, R., Cappuccio, F.P., George, S., Hinton, T., Kapil, V., Lenart,
J., Lobo, M. D., Martin, U., Menon, M., Nightingale, A., Rylance, P. B., Webb, D. J., & Dasgupta,
I. (2020). Nonadherence to antihypertensive medications is related to pill burden in apparent
treatment-resistant hypertensive individuals. Journal of Hypertension, 38(6), 1165-1173.
https://doi.org/10.1097/HJH.0000000000002398

Leventhal, H., Brissette, L., & Leventhal, E. A. (2003). The common-sense model of self-regulation
of health and illness. Self-Regulation of Health and Illness Behavior, 1, 42-65.

Lloyd, D. M. (2009). The space between us: A neurophilosophical framework for the investigation
of human interpersonal space. Neuroscience ¢ Biobehavioral Reviews, 33(3), 297-304. https://
doi.org/10.1016/j.neubiorev.2008.09.007

Marques, M. M., Wright, A. ], Corker, E., Johnston, M., West, R., Hastings, J., Zhang, L., & Michie,
S. (2023). The behaviour change technique ontology: Transforming the behaviour change tech-
nique taxonomy v1. Wellcome Open Research, 8. https://doi.org/10.12688/wellcomeopenres.
19363.1

McEvoy, J. W., McCarthy, C. P., Bruno, R. M., Brouwers, S., Canavan, M. D., Ceconi, C,
Christodorescu, R. M., Daskalopoulou, S. S., Ferro, C. J., Gerdts, E., Hanssen, H., Harris, J.,
Lauder, L., McManus, R. J., Molloy, G. J., Rahimi, K., Regitz-Zagrosek, V., Rossi, G. P.,
Sandset, E. C., & Touyz, R. M. (2024). 2024 ESC Guidelines for the management of elevated
blood pressure and hypertension: Developed by the task force on the management of elevated
blood pressure and hypertension of the European Society of Cardiology (ESC) and endorsed by
the European Society of Endocrinology (ESE) and the European Stroke Organisation (ESO).
European Heart Journal, ehael78. https://doi.org/10.1093/eurheartj/ehael78

Michie, S., Van Stralen, M. M., & West, R. (2011). The behaviour change wheel: A new method for
characterising and designing behaviour change interventions. Implementation Science, 6(1), 42.
https://doi.org/10.1186/1748-5908-6-42

Morrissey, E. C., Durand, H., Nieuwlaat, R., Navarro, T., Haynes, R. B., Walsh, J. C., & Molloy, G.
J.» (2017). Effectiveness and content analysis of interventions to enhance medication adherence
and blood pressure control in hypertension: A systematic review and meta-analysis. Psychology
& Health, 32(10), 1195-1232. https://doi.org/10.1080/08870446.2016.1273356

Morrissey, E., Murphy, A., Murphy, P., O’Grady, L., Byrne, M., Casey, M. (2023). Supporting GPs
and people with hypertension to maximise medication use to control blood pressure: Protocol
for a pilot cluster RCT of the MIAMI intervention [version 1; peer review: awaiting peer
review]. HRB Open Research, 6(6), https://doi.org/10.12688/hrbopenres.13661.1

O’Cathain, A., Croot, L., Duncan, E., Rousseau, N., Sworn, K., Turner, K. M., Yardley, L.,
& Hoddinott, P. (2019). Guidance on how to develop complex interventions to improve
health and healthcare. BMJ Open, 9(8), €029954. https://doi.org/10.1136/bmjopen-2019-029954

O’Reilly, P. M., Harney, O. M., Hogan, M. J., Mitchell, C., McGuire, B. E., & Slattery, B. (2022).
Chronic pain self-management in middle-aged and older adults: A collective intelligence
approach to identifying barriers and user needs in eHealth interventions. Digital Health, 8,
20552076221105484. https://doi.org/10.1177/20552076221105484

Rosson, M. B., & Carroll, J. M. (2002). Usability engineering: Scenario-based development of
human-computer interaction. Morgan Kaufmann.

Sheppard, J. P., Albasri, A., Gupta, P., Patel, P., Khunti, K., Martin, U., McManus, R. ]., & Hobbs, F.
D. R. (2022). Measuring adherence to antihypertensive medication using an objective test in
older adults attending primary care: Cross-sectional study. Journal of Human Hypertension,
36(12), 1106-1112. https://doi.org/10.1038/s41371-021-00646-w

Skivington, K., Matthews, L., Simpson, S. A., Craig, P., Baird, J., Blazeby, J. M., Boyd, K. A., Craig,
N., French, D. P., McIntosh, E., Petticrew, M., Rycroft-Malone J., White, M., & Moore, L.
(2021). A new framework for developing and evaluating complex interventions: Update of
Medical Research Council guidance. BMJ, 374, n2061. https://doi.org/10.1136/bm;j.n2061

Tomaszewski, M., White, C., Patel, P., Masca, N., Damani, R., Hepworth, J., Samani, N. J., Gupta,
P., Madira, W., Stanley, A, & Williams, B. (2014). High rates of non-adherence to


https://doi.org/10.1161/HYPERTENSIONAHA.121.17596
https://doi.org/10.1161/HYPERTENSIONAHA.121.17596
https://doi.org/10.1097/HJH.0000000000002398
https://doi.org/10.1016/j.neubiorev.2008.09.007
https://doi.org/10.1016/j.neubiorev.2008.09.007
https://doi.org/10.12688/wellcomeopenres.19363.1
https://doi.org/10.12688/wellcomeopenres.19363.1
https://doi.org/10.1093/eurheartj/ehae178
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1080/08870446.2016.1273356
https://doi.org/10.12688/hrbopenres.13661.1
https://doi.org/10.1136/bmjopen-2019-029954
https://doi.org/10.1177/20552076221105484
https://doi.org/10.1038/s41371-021-00646-w
https://doi.org/10.1136/bmj.n2061

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE . 23

antihypertensive treatment revealed by high-performance liquid chromatography-tandem mass
spectrometry (HP LC-MS/MS) urine analysis. Heart, 100(11), 855-861. https://doi.org/10.1136/
heartjnl-2013-305063

Vrijens, B., Antoniou, S., Burnier, M., de la Sierra, A., & Volpe, M. (2017). Current situation of
medication adherence in hypertension. Frontiers in Pharmacology, 8, 100. https://doi.org/10.
3389/fphar.2017.00100

Vrijens, B., De Geest, S., Hughes, D. A., Przemyslaw, K., Demonceau, J., Ruppar, T., Dobbels, F.,
Fargher, E., Morrison, V., Lewek, P., Matyjaszczyk, M., Mshelia, C., Clyne, W., Aronson, J. K.,
Urquhart, J., & ABC Project Team. (2012). A new taxonomy for describing and defining adher-
ence to medications. British Journal of Clinical Pharmacology, 73(5), 691-705. https://doi.org/
10.1111/j.1365-2125.2012.04167 x

Warfield, J. N. (2006). An introduction to systems science. World scientific.

Warfield, J. N., & Cardenas, A. R. (1994). A handbook of interactive management. Iowa State
University Press Ames.

Wood, W. C., & Roth, R. M. (1990). A workshop approach to acquiring knowledge from single and
multiple experts (pp. 275-300).

Zhou, B., Danaei, G., Stevens, G. A., Bixby, H., Taddei, C., Carrillo-Larco, R.M., Solomon, B., Riley,
L. M., Di Cesare, M., Iurilli, M. L. C., Rodriguez-Martinez, A., Zhu, A., Hajifathalian, K.,
Amuzu, A., Banegas, J. R., Bennett, J. E, Cameron, C., Cho, Y., Clarke, J., & Ezzati, M.
(2019). Long-term and recent trends in hypertension awareness, treatment, and control in 12
high-income countries: An analysis of 123 nationally representative surveys. The Lancet, 394
(10199), 639-651. https://doi.org/10.1016/S0140-6736(19)31145-6


https://doi.org/10.1136/heartjnl-2013-305063
https://doi.org/10.1136/heartjnl-2013-305063
https://doi.org/10.3389/fphar.2017.00100
https://doi.org/10.3389/fphar.2017.00100
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1111/j.1365-2125.2012.04167.x
https://doi.org/10.1016/S0140-6736(19)31145-6

24 E. C. MORRISSEY ET AL.

JO SWLIOJ [|B 32U Pue 3GLISIP 03 [NJash si 3| ssadoid Juswdojanap
1 3|qe] UOIIUSAJSIUI 9Y) WIOUl O} P31I3)|0d Ud3q sey 1eyy elep Arewud
Sy 1o/pue 33uapIAd paysiignd uo paseq uaYo sI JUSWAO[PAIP UOIIUSAIDIU]
pasijeuonesado sem yoeosdde paysijgnd Aue moy
3o uondudsap ydu e aaIb 01 |nyd|ay si 3 ‘SSAIBYLSASIN 3 J13Y1 3qLIISIP Jey)
9duepinb oydads aney sAkemje 1ou op saydeoidde asay] *(€) JuswdojaAsp
UOIIUSAIDIUI dY1D3dS-UOIIUSAISIUI pue JusWdo[aA3p UOIIUSAISIUI PIseq
-paseyd Jo dais ‘Juswdojaaap uonuaAIRlul paseq Adedyys ‘quswdolansp
uofludAIRIU| paseq-uonejuswa|dwi Juswdojaasp uonuandlul diysisuyed
JuswdolaASp UONUBAISIUL Paseq-A103y) pue DUIPIAS ‘JuswdojaAsp
uonuaAIRUI pasudd-uonieindod 1abie] -i(€) smojjo) se pastobaled
U3q dARY pue 1513 Os|e Juawdo[aAsp uonuaAIIUL 0] saydeoidde
|esduab alopy ‘suonielrsp Aue Buipnjpul ‘pamo)|o) sem 1ey) ssadoid
ay3 aquasap 01 [nydjay st 11 ‘pasn si yoeoidde JuswdojaAsp uonuSAISIUI
Jewioy e 219y “((£1) uswdoanag uonuaialu| 01 yoeoiddy paseg
uosIdd 3| 4o (91) pinbsg *6-9) ssedoid Juswdojaasp uonuaAIIul BY) SpInb
9 0] pasn ale pue 3sixa saydeosdde JusawdojaAsp UOIIUDAIIUL [ewIO) AUB|y
'$9559204d JuswdojaAsp uonuaAIIuLl 0] JueA3|al 3q Aew 1eyy uonejndod
19b61e1 9Y1 JO Sainjeay aie A1d1uyla pue Japuab ‘sanijenbaul yyesy -adnoesd
10 UDJB3S2J UMO JI9Y1 01 UOIUSAIDIUI 3] JO DUBAS[DI Sy} puelsiapun 0}
9|ge 3q [|Im SIapeas usy) paqudsap Aleap st uonendod 1364ey ayy 4| d1qnd
Sy} JO SISquIsW Jo/pue ‘suepiulp ‘syusned apnppul Aew SIyl — UOIIUSAISIUI
€7 9y1 wouy 1yduaq Ajjenualod |im ey uoneindod ays si uonejndod 13biey ay|
"9duel|]y pul] sswer 3yl ybnoayy sisuonderd
pue syusned Yyum uayeMdPUN 3SOY} Se YdNns $asidIaxa uopjesiyioud dydads
10 92U3||9dX] 3JeD pue Y3eaH J0j 3IN1IISU| [euolleN SYy] Se yans aduepinb
92110eud ul 1o 195 sdeb 3dUIPIAS ‘SMIIARI D1JRWISAS Ul PaYIIUSPI 350U
s|dwexa Joj ‘sanuoud yoieasas Aq pawlojul aq Aew ssodind ay] -aAalyde
€'7  011N0 5195 11 1eyMm sayidads uoruansaiul ay3 Jo asodind ayy buiquasap Ajes|d
uonuIAIIL BY)
Jo K19A119p 10o/pue Juswdolanap sy duanyul Aew 1ey) s1010e} |ed1jodoidos
JapIm pue [euonesiuebio ‘9dejd apnpdul ued 313y 1XS1U0D "UOIUIAIIU]
9y buisn 1o bupdepe ‘Buienjeas BupspISUOd e A3Y) YdIym Ul IX33U0d
SY31 01 uonUAAIIUI 3Y) JO AljIqeIdjsuel) pue A1IjIgelNs 3yl INOge SIspeas
€7 swuojul padojaAsp Sem UOIIUSAIDIUI UB UYDIYM Ul IX33U0d 3y} buipueisiapun

'ssa204d JuswdojaAsp uonuaAIIUL BY)
PaWIOJUI SIDINOS JUIIYPIP WOJ) UIPIAS Moy Loday g

$s9204d JuswdojaAsp Y3 01 painqguiuod yoeosdde
juswdo|ansp uonuadul paysiignd Aue moy yoday v

*ss9204d Juswdojarsp
uonuaAIRul 3y} 1oy uoneindod 19bie] ay) Loday ¢

*ssadoud
juswdojaAsp uonuaAIlul 9y} Jo asodind syl uoday 7

‘padojansp
SeM UOIJUAIIUL 3Y} UDIYM 10} 1Xd3Uu0d 3y) Joday °|

1dudsnuew ui abed uopjeue|dx3

uondudsap way|

IsI123yYy> @3aino °L xipuaddy
sadipuaddy



HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 25

(panunuo)

UOIIUBAISIUI Y} JO UOIIRIDY ISIY BY3 SI SIY} — B/u

€1-0l

€1-0l

4%

“JX91U0D 34edY1[e3Y JI9Y] O} JUBAS[3J SIIIUIELISOUN INOge Siauoiideld

pue ydJeasal Jo seale aininy [enualod 01 s19ydIeISAI J9Y10 JpInb ued

SIY] “J0} 3|_IINS 1SOW S| UOIUAIIUI 3] Jey) Uol3ed0| Jo 3dA} Jo ‘saunpadoid

‘s|elid}ew ‘AIdA119p JO dpow ‘A}ISUSIUI UOIFUSAIIUI BY) SB YdNS SIIUIRUIdUN

Buurewal 1s1| 01 [nydjay si 1| "pIssaIppe usIq dAeY SIMUIRAUN |8

1By} ueaW A|LieSSaI9U J0U S30p JudwdojaASp uouAIRIUI JO seyd [eniul sy}
JO uoIsN|pU0d 3y ‘ssad0.d dA1leIS) ue Ajpuanbaly s JuswdolaAsp uolUIAIRIU|

*9|qejieae aie buniodas

UOIIUSAJISIUI UIYIM SUOIINGLIIU0D Jap|oyayels d1eibajul 03 moy uo |ieisp

Jayuin4 ssa204d ||eI9A0 3Y3 U0 pey A3y1 duanjjul Jo 93163p SY1 pue PIAjoAUl

2J9M SI9P|OYXe1S MOY pueIsIdpun 0} Japeal 3y sdiay ssadoid Juswdojansp

UOIJUSAISIUI 3Y} 0} PaINqLIU0d sIapjoyayels jo sdnolb buliayip

moy buikynads “skem jualayip ul ss9304d JUSWAO[SASP UOIIUSAIRIUI

9y dusnyur Aew sdnoib asay) Jo yoe3 -aied yyeay buuoissiwwod 1o

104 Buiked asoy) pue siapiroad a1ed yyeay ‘siaxew Ad1jod jeuolieu pue |ex0|
‘saAI3RIUDSAIdDI Alunwwod pue juaned apnjdpul Ued SIAPJOYINeIS [elIUIO

"dn pajeds aq 01 uonudAIIUI BY)

10} |ennualod ay} Jo ‘uoneindod 1ab1e) 3y} Joj Jueodw PaIBPISUOD SINJED)

ubisap ‘areridoidde 3sow buisq se pamala si eyl Aljepow 3y} ‘UoiIUIAISIUI

9y) burubisap uaym pasapisuod buiaq ale smaln oym suopejndod

Jejnoiuied jo sajdwexa ay1 apnjdul pjnod 953y | “Spew 3I9M Jey] SUOISIDAP Sy}

pulyaq bujuoseas ,sioyine ay) pueisispun o} Jspeas 3yl sdjay uonedijdde
9y3 Jo 1uawdojansp ay1 pausanob eyl sajdipuud buipinb Aue buioday

*UOIJUAIDIUI MAU 3y} JO sjuduodwod

paldope pue [9Aou 3Y) USIMISQ YsInbuIlSIp pue pueisispun 0} Japeai

ay3 sdjay a24nos |eulbuio J1ayy buibpajmouyde pue pardepe Jo pardope

u93q aAeY ey} sjusuodwod bulkpuapl Ales|) "SUOIIUSAIIUI BULISIXD WOy
paidope uaaq aaey Jeyl suauodwod Yyim padojaAap die SUOIIUSAIIIUI SWOS

K109y) sawweiboud 1o K109y paysignd Bunsixa

Jaya1e 03 d1ejal pinod wal A103y) siyl 1eyy duepinb uno jo juswdojaasp

9y1 ybnouay3 yuasedde A|buiseasnul swedaq ) ‘buirdsw snsuasuod

1o 1yd|a@-a 9y} ur pauonuaw jou ybnoy| "uoniuaAIIul 3y} suidiapun

1By} Sjeuollel [ed112403Y] 3Y) Jo Bulpueisispun s Japeas 9yl spie ssadoid
JuSWdO|IASP UOIIUBAISIUL BY) pawlojul A109Y) Moy pue Jaylaym buinoday

*UOI1ENS JUBLIND J1I9Y} 0} A)IjIeIDJSURI) SSBSSE O} SISpedl

djay ued Juawdo[aA3p UOIIUSAIDIUI JO SWII} BY} e J|ge|IBAR JOU SBM puR SeM

9DUSPIAS Jeym BulpurISISPU( "PISh SBM Blep J0/PUB S2USPIAS dY] YdIYym

ul Jouuew 3y} urejdxa o1 pue ‘Ajpides sbueyd ued saseq dUIPIAS AsNeIDq

UOIIUSAIRIUL B JO JUSWAO[SAIP SY} PAWLIOJUI SARY 1Y) Blep pUE 3DUIPIAD

*ssadoud
1USWAO|IASP UOIIUSAISIUL 9Y] JO LIRIS DY) WOJ) 1eWIO)
pue jua3u0d uj pabueyd uonuaAISIUL 3Y} moy uoday ‘0L

'ss9204d Juswdojarsp
UOIIUSAID}UI BY} 0} PAINQLIIU0D SIapjoyayels moy Hoday ‘6

'ssa20.4d Juswdo|ansp uonuIAIRIUI
9y} buunp suoisiap bupjew usym pasiioud a1am
1ey3 si01oey 4o 9|doad ‘sajdipunid buipinb Aue Loday '8

‘ssa201d
1USWAOJIASP UOIIUSAIIUI JULIND BY} Ul UOIIUIAIDIUI
bunsixs ue wouy syusuodwod Jo asn Aue poday */

*ss9204d JuaWdO[IASP UOIIUIAIDIUI
9y) pawuojul A10ay1 paystignd ji/moy uoday ‘9



26 (&) E.C.MORRISSEY ET AL.

ssa204d JuswdojaAsp
uoIUdAIRIUI 3Y] S|1e1ap ey} abed-gam Apnis e o suodai Japuny d|qissadde
K931 ‘suonediignd [euinof ssa30e usdo spnjdul JUSWAO|SASP UOIIUSAISIUI
Jo uonedignd ssadde uado Joj swiojie|d |e1lUS0d "Pasn pue peas 3q
03 A|91] SJ0W 1I SSYEW Ppue YdJeasas Juswdo[aAap UONUIAIIUI JO AN|IGISIA
pue Ajjiqissadde Yy} sasealdur Jewoy bulysignd (Usain o pjon) ssadde
uado ue uy Juswdojaasp uonuanilul buioday “sabels uonejuswa|dwi
pue uole|sues} ‘UoiIeN|eAd Jale| 1B S3OUINDISUOD PAAIISCO pue
AbBojopoyisw Juswdo[aA3p UuoUIAISIUI INOge Bulules| sAeINWND sHwI|
/Kqsnx 0s|e 3] '1X21u0d 1Y) 0} ssaualerdoidde sy Inoge Juswabpn( e axyew pue
/orys0//:5d11y 1e punoj aq ued sjeualew Apnig udKeuapun sem 1ey) ssedoid 9yl puelsISpUN JOUURD UORUIAIIUI Ue Buisn
‘leusnof yQO ue ursaded siyy ysignd o1 puaui op - Buiapisuod ajdoad ajgejieAe aie JuswdojaAp UOIIUAAIRIUL JO suodal ssajun
‘uonuanIul padojanap
e HuiquISIp UsYm pamo||o} 3 2104313y} p|noyYs 3duepinb Siy] "SUCIUIAISIUI
y3jeay d1gnd pue suoiuaAIRIU| (3Jed Yijeay jo bunuodas Aujenb ybiy
9y3 woddns 03 paysijgnd uasq sey aduepinb pasiubodas Ajjeuoneussiul ‘siyy
Z xipuaddy 01 3suodsai u| “sieak Jo Jaquinu e 4o} paliodal Aljood USIQ SARY SUOIIUSAIRIU
"JX9)U0D 3IedY}|eay JI9Y} 03 JUBAI|RI S313UIELIdUN Inoge siduondeld
pue ydJeasal Jo seale aininy [enuslod 01 s19ydIeSSAI J9Y10 IpInb ued
SIY] “J0} 3|_IINS 1SOW S| UOIJUAIIUI 3] Jey) Uol3ed0| Jo 3dA} Jo ‘saunpadoid
‘S|eria1ew ‘AISAISP JO dpow ‘A1ISUSIUI UOIIUSAISIUI 3} SE YINS S31uleuadun
Buiurewal isi) 03 [nydjay si 3| ‘passaIppe UIIq dAeY SI[IUIRLAIUN [|B
1By} ueaw A|Liessadau Jou saop JuswdojaAsp uonuaAIRIUL Jo Sseyd [eniul syl
6C  JO uoIsnpUOd 3Y] 'ssa30id dAI1RIRY UR A[3usnbaly S| Juswdo[PASP UOIIUIAIRIU]
"UOIIUAIIUI 3] JO AIBAIISP JO Spow 3y 0}
10 ‘UOIJUSAISIUI DY} JO JUIUOD 3] 0} ‘UONUIAIDIUI BY} BuldAldp [duuosiad
03 sabueyd spnjoul pjnod sabueyd asay] 1xa1u0d Jo uonejndod 13b1e] Jivy)
*SUOIIRPUIWIWOID] 0] UOIUAIRIUI 3] JO Aljiqedijdde ay1 pueisiapun 0} s19peal sajqeus sdnolb

"Jewoy ssaxde uado
ue uj ss320.4d JuswdojaAsp uonuUIAIRIUL 3y} ModdyY ‘v

*UOIUBAIRIU
padojaAsp ay3 Buiqudsap usym duepinb Yaig|L mojjo4 ‘€L

'$59204d JuaWdO[IASP UOIIUBAIIUI
9y) JO pua 3y} 1e sanuleuadun jueyodwi poday ‘7L

JO 1J0S 959Y) 9ew 01 JUsWoWw gns 2y>3ds 01 palojie} JO PISAIIBP S 01 UONUIAIIUI 3] Joj paiinbal sdno.bqgns 1oy paiinbai aq 03
9y3 1e elep ybnous aAeY J0U Op aM — B/U  dJe dAI9IRd wea) JuswdojaAsp uonuaAIRIUL 3] 1ey) sabueyd Aue buikpdads  Ajay1) Jo paiinbai suonjusaisiul 01 sabueyd Aue poday ||
1dudsnuew ui abed uopeue|dx3 uondudsap way|

‘panunuo)d


https://osf.io/xusby/
https://osf.io/xusby/

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 27

(panunuoD)

(/24nssa1d-poojq
-yb1y/SuoIIPU0I-11e3Y/Y}eay/31'l04d — UOIJeWIOjUl g Pue 3I'13610JUop — SIapuUIWal
uonedipaw "6'9) Juaned ay) 01 PIPUSWIWIOISI 3G UED 1BY] $32IN0S3I JO 15I| B pue apinb
UOI3R}NSUOD JO JApUIWRJ & 3pIAoId ||IM UDIYM 3JeMYPOS 4D U0 NUSW umop doip yy e
((81) ABojoipae] Jo a63]|0) uedUAWY pue (€)
uolsuaadAH jo A1a10s ueadoing ayy wouy) buiqudsaid uonedipaw ainssaid poojq
punoJe 3>uepinb Juand pue soapiA bujuiely woly skemeayel £y YlUM 13pjooq y e
"UulW O€ JO WNWIXeW e 3)e} ||IM pue soaplA auljuo ybnoiyy papiroid
3 ||IM SIY] "SINSS| 3JUSISYPE puUNOJe UOIEYNSUOD B 3JN1dNJIS 0) Moy Ul Bulules] e
SdD e
"UoI1BYNSUOD 4o B 240j3q ,ue|d uopeynsuod-aid, Jauq e no bulj4 e
CRIEIEN o))
J0 1591 duun [ed1waYyd e Joy djdwes auun e buipiroid pue dgy ue buuesp e

syuaned
:pajedIpul I3YM ‘BUIMO|[0) BY} SPNUL [|IM I| 9 d|ge] Ul dJe S|ie3ap
1In4 "JusWdo|ASP 1S SDUIBYPE puR SN UO[IRIIPAW dAIsUSURdAYUR WISY-buo)
1N0OQEe SUOIIeYNSU0D UIyUM bueydxd uoiew.oul Slenbape a1eyjide) 0} uoisuauadAy
yum syuaned pue sdo Joy spoddns Jo 13s painidnIIs e S| UOIUIAIRIUL [NV YL
pouad yjuow-aaiyy

*sallAIe poddns Jo buljgeus Aue Buipnjpul ‘uonuaAIluL

e Huunp Juswjuiodde 4o auo JO WNWIUIW e 18 PAISAIBP 3 |[IM UOIUIAIIUI VN YL 3yl Ul pash s3ssad0id Jo/pue ‘sailiAlde ‘sainpadoid 3yl Jo Yoes aquIsa( :S2inpadoid b
/3inssaid-poo|q-ybiy/1ieay/al
"1012//:5013Y — (JusUOdWOd UOUSAISIUI JUBNIE) B)ISGIM J01) uo abedgam ainssaid poolg ‘(79N ‘xipuadde suijuo *63) passadde
/Agsnx/oryso//:sdny — (Jusuodwod uoUBAISIL JUdllRd) uejd uoIIRYNSUOD-did 97 UBD S[eLIdI_W 3} IAYM UO UOIIRWIOJUI SPIAOIJ "SIaPIA0Id UOIUSAISIUL JO
/Agsnx/oryso//:sdny — (Juauodwod uonuaAIRIUI D) 19004 [WVIW  Bulutes ur Jo A1sAilep uonuaaiiul ul pasn Jo syuedidiiied 0l papiroad asoyl buipnpoul
(3usuodwod uorUIAIRIUI dD) SOSPIA Bulules) [ANVIW  ‘UOIIUSAISIUI Y3 Ul pasn S|elalew [euoiewloul Jo [edisAyd Aue aqudsaq :seuslepy '€
1VHM
2Inssaid poojg [043U0D O} SN UOIIRIIPAW SIWIXeW 0} uoisuanadAy
yum ajdoad pue sisuoinideld [esausn Loddns 0} swie UOHUSAISIUL [NYIN 9YL  "UOIIUSAISIUI SY) O} [BIIUISS SIUSWIJS 3] Jo [eob Jo ‘K10ay) ‘ajeuones Aue aqussq T
AHM
INVIW "UOIIUAAIDIUI BY) SICLISIP 1Y) Ssesyd e Jo sweu sy} SpIAoId ‘L
JWVN 43149
way| Rquinu
way|

IsippraY> Yajail < xipuaddy


https://osf.io/xusby/
https://osf.io/xusby/
https://croi.ie/heart/high-blood-pressure/
https://croi.ie/heart/high-blood-pressure/

28 (&) E.C.MORRISSEY ET AL.

‘pauue|d se PaJIIAIIBP SeM UOIUSAIIUI 3y}

(P2JaA1I9pP 134 10U UONUBAISIUL YN YDIYM 0] JUSIXS Yl 3qLIISIP ‘Passasse sem A1I[SpY JO 3DUISYPe UOIIUSAISIUL J| [endY 4
‘21eMYO0S ‘way} aqusap ‘Al[apy anoidwi J0 uleulew 0} pasn aiam saibarens Aue i pue
dD Y1 uo IsIpPaYd e ybnoayy 1Dy 1ojid sy1 buunp Aljapy ssasse o) buluued sie ap\  ‘woym Ag pue Moy 3qLdSIP ‘Passasse sem AI[SpY 10 9dUISYPe UOIUIAIIUL J| :pauUe|d g
113M MOH
‘(Moy pue ‘uaym ‘Aym ‘yeym)
(pa1aA1ap 194 J0u uonuBAIRIUY YN sabueyd ay) aqudsap ‘Apnis ayj JO 3sinN0d 3Y1 Buunp payipow sem UOIUSAISIUL Y} J| ‘0l
SNOILYDIdIaowW
‘Juswiujodde
dD 419y3 01 ued uoneynsuod-aid ay1 Buisg 01 JSYIRYM SIA[RSWSY) SpIdAp Aew sjusned
‘paau Aew juaned e uoddns aduassype jeym apiap o} buluiesy
pue uawabpn( a19y1 asn |Im A3yl — ¢4 ay1 Aq pasijeuosiad aq ued jusuodwod jusned "MOY pue ‘uaym ‘Aym ‘yeym
‘pasijeuosiad jou s| Jusuodwiod 4o dquISIP uay} ‘paidepe Jo pajein ‘pasijeuosiad aq 03 pauueld sem UOIIUSAIDIUL Y} J| ‘6
DNIHOTIVL
"9s0p
‘ulw 0z—S1 1se| A|jea1dA1 suonelnsuo) ‘pousd yiuow-aaiyy 1o Al1sualul ‘uonleinp 13yl pue ‘ainpays JIsy} ‘suolssas Jo Jaquinu 3yl buipnppul swiny
e Huunp juawjuiodde 4o U0 JO WNWIUIW B 18 PAISAIDP 3 |[IM UOIUIAIIUI NVIIN YL JO poldd Jeym JSAO pue PaJSAIdP Sem UOIUSAIDIUI BY) WY JO JSquInu 3y} 3qLIsQ '8
HONW MOH Pue NIHM
dIUIP 4D 1e — sjudlled "S9IN)e3) JURAR|DJ JO dINIPNJISelul A1essadau
auljuo — s4o Aue buipnjoul ‘pa1indd0 UOUSAISIUI 3Y] dISYM (S)uonedo] Jo (s)adA1 ay3 aquasag Vi
JHIHM
dD YUM uone}NSUOD k) 0} 34 — Sludlleqd "dnoib e ul
‘92ed pue sw} 10 Ajjenpiaipul papiaoid sem 11 JaY1aym pue uoiuaAIdlul 3y} Jo (duoyda|al 1o 1auIdlul
umo 1e bujuiesy obiapun pue Ajlenplaipul ss333e Ued s4o “suljuo papiroid Bulues] —sdH  Se Yans ‘WSiueyd3W JaYlo awos Aq J0 92e)-01-938) 63) KISAI|SP JO SSpOW aY3 9qLdS3Q 9
MOH
S3NSS| dUIIAYpe pue ‘uanIb Buiutesy oyads Aue pue punoibydeq ‘asiuRdxa 419yl SqLISSIP
Buryey uoredIpaw punose uoLYNSUOD B 31N1dNJIS 03 MOY Ul Bujuiel) auljuo uiw Qg — sdo ‘(ueasisse buisinu “s1bojoydAsd *63) sopiroid uonuanalul Jo K10691ed Yoes 1o ‘S
@3dIN0dd OHM
way| laquinu
way|

‘panunuo)d



	Abstract
	Introduction
	Method
	Ethics
	Participants
	Procedure
	Stage 1: pre-workshop idea generation
	Stage 2: review of barriers
	Stage 3: generation of user needs
	Stage 4: prioritisation and refinement


	Results
	Stages 1  2: pre-workshop idea generation and review of barriers
	Stage 3: generation of user needs
	Stage 4: prioritisation and refinement

	Discussion
	Open Scholarship
	Acknowledgements
	Disclosure statement
	Data availability statement
	References
	Appendices
	Appendix 1. GUIDED checklist
	Appendix 2: TIDIeR checklist


