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Abstract

Background: People with dementia (PwD) face unique challenges with medicines management, yet little is known
about these challenges from the perspectives of primary healthcare professionals, particularly general practitioners
(GPs) and community pharmacists. Few medicines management interventions have been developed which are
aimed at community-dwelling PwD. This study sought to develop an intervention to improve medicines
management for PwD in primary care using a theory-informed approach.

Methods: Semi-structured interviews were conducted with GPs (n = 15) and community pharmacists (n = 15) to explore
participants’ views and experiences of medicines management for PwD, and their perceptions of barriers and facilitators to
successful medicines management for PwD. The 14-domain Theoretical Domains Framework was the underpinning
theoretical guide, allowing key theoretical domains to be identified and mapped to behaviour change techniques (BCTs)
which are considered the ‘active ingredients’ of an intervention. Draft interventions were developed to operationalise
selected BCTs and were presented to GPs and community pharmacists during task groups. Final selection of an
intervention for feasibility testing was guided by feedback provided during these task groups and through application of
the APEASE (Affordability, Practicability, Effectiveness/cost-effectiveness, Acceptability, Side-effects/safety, Equity) criteria.

Results: Participants expressed a number of concerns about medicines management for PwD, particularly monitoring
adherence to medication regimens and conducting medication review. Two draft interventions comprising selected BCTs
(Modelling or demonstration of behaviour’; ‘Salience of consequences’; ‘Health consequences’; ‘Social and environmental
consequences’; ‘Action planning’; Social support or encouragement, ‘Self-monitoring of behaviour) were developed, each
targeting GPs and community pharmacists. Following the task groups and discussions within the research team, the
community pharmacy-based intervention was selected for future feasibility testing. The intervention will target community
pharmacists to conduct a medication review (incorporating an adherence check) with a PwD, delivered as an online video
demonstrating key behaviours. The video will include feedback emphasising positive outcomes of performing the
behaviours. Action planning and a quick reference guide will be used as complementary intervention components.
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Theoretical domains framework

Conclusions: A community pharmacist-based intervention has been developed targeting medicines management for
PwD in primary care using a systematic, theory-informed approach. Future work will determine the usability and
acceptability of implementing this intervention in clinical practice.
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Background

Medicines management is a broad concept, defined as
encompassing ‘the entire way medicines are selected, pro-
cured, delivered, prescribed, administered and reviewed to
optimise the contribution that medicines make to produ-
cing informed and desired outcomes of patient care’ [1].
In this study, we considered the following as essential
components of medicines management: prescribing, dis-
pensing, administration, adherence, and medication re-
view. People with dementia (PwD) face unique challenges
with medicines management which may increase their risk
of negative outcomes, such as adverse drug events, hospi-
talisation and mortality. Multimorbidity is highly prevalent
in PwD [2—-4]; consequently, PwD may be subject to com-
plex medication regimens, polypharmacy and potentially
inappropriate prescribing [5-7]. PwD may find medication
regimens difficult to manage, and due to impairments in
cognition and communication, adherence to medication
may be poor [8, 9]. Management of behavioural and psy-
chological symptoms of dementia (BPSD) may also
present challenges to healthcare professionals (HCPs) [10,
11] and those administering medications [9, 12]. Most
PwD (61%) in the United Kingdom (UK) live in the com-
munity [13], and are managed within primary care. PwD
are reported to have high health service usage in terms of
primary care consultations and prescribing [14], and many
PwD living at home receive assistance with their medi-
cines from formal and/or informal carers [15, 16].

At the time of study planning, there had been limited
work in this area, with research focusing predominantly
on antipsychotic drug use in PwD particularly care home
residents, and medicines use in advanced dementia. A
systematic review of the effectiveness of medicines man-
agement interventions for PwD in primary care [17],
highlighted the small number of studies (n = 3), conclud-
ing that future interventions must target community-
dwelling PwD and take a holistic and multidisciplinary
approach to medicines management.

Intervention development has been criticised within
the literature, due to lack of clarity on the process
undertaken [18], making subsequent evaluation difficult
[19]. The Medical Research Council (MRC) guidance for
complex interventions [20] provides a robust and
systematic approach, which had been used by individual
team members previously [21-23]. It emphasises

identifying existing evidence in the area, and developing
a theoretical understanding of the likely process of
change to inform intervention design [22]. Our
systematic review [17] highlighted a lack of theory-based
interventions. We had already undertaken a pharmacoe-
pidemiological study of prescribing appropriateness in
community-dwelling PwD in Northern Ireland (NI) to
extend the evidence base. This demonstrated a high
prevalence of polypharmacy among PwD, and revealed
common instances of potentially inappropriate prescrib-
ing [7]. The current study aimed to take a theoretical
approach to develop an intervention to improve medi-
cines management for PwD in primary care, engaging
key stakeholders (PwD, their carers, general practitioners
(GPs), and community pharmacists) in the process. This
paper focuses on HCP stakeholders (i.e. GPs and
community pharmacists); findings from qualitative work
with PwD and their carers will be reported separately.

The Theoretical Domains Framework (TDF) provided
the underpinning theoretical guide for the study [24]. It
comprises 14 domains of theoretical constructs related
to behaviour change (Additional file 1), which may act
as facilitators or barriers to an individual’s behaviour.
The TDF was used to understand what needed to
change in order to achieve successful medicines man-
agement for PwD [25]. Key theoretical domains, consid-
ered the ‘mechanisms of change’, were mapped to
Behaviour Change Techniques (BCTs), the ‘active com-
ponents’ of an intervention — if enacted appropriately,
the selected BCTs have potential to bring about the de-
sired behaviour change [26]. Intervention drafting, and
subsequent selection of final intervention components,
was informed by the context and any other pertinent
constraints (e.g. timescale, budget) regarding the appli-
cation and mode of delivery of BCTs in the given set-
ting [27].

The objectives of the study were therefore to: (1) iden-
tify barriers and facilitators of successful medicines man-
agement from the perspectives of GPs and community
pharmacists; (2) identify behaviours and key theoretical
domains to target to achieve the desired changes; (3)
map these key domains to corresponding BCT's; and (4)
develop an intervention to improve medicines manage-
ment for PwD in primary care, incorporating previously
selected BCTs.
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Methods

Design and setting

Face-to-face, semi-structured interviews were conducted
with GPs and community pharmacists across NI. Ethical
approval was obtained from East of England — Cam-
bridgeshire and Hertfordshire Research Ethics Commit-
tee (15/EE/0103). The study is reported according to the
Consolidated criteria for reporting qualitative research
(COREQ) checklist [28].

Participant sampling and recruitment

We drew on previous experience of conducting research
with primary HCPs [22]. The Primary Care sub-group of
the NI Clinical Research Network (NICRN) assisted with
recruitment. General practices were purposively sampled
and recruited from a range of geographical locations across
NI. A computer-generated random sample of practices
from each of five Health and Social Care (HSC) Trusts
(main administrative health areas in NI) was contacted by
telephone by a NICRN research nurse. We recruited two
practices (one urban, one rural) per HSC Trust, and GPs
from each practice were invited to take part in an interview
(with the aim of interviewing at least one GP per practice).
Recruited practices were then asked to identify community
pharmacies which dispensed most of the prescriptions they
issued, and pharmacists from these pharmacies were also
invited to participate in the study (again, with the aim of
interviewing at least one pharmacist per community phar-
macy). There were no specific inclusion or exclusion cri-
teria for recruitment of HCPs.

Data collection

Interviews were conducted by the researchers (HB, MM;
both qualified pharmacists) at the participant’s place of
work (i.e. GP surgery or community pharmacy). All par-
ticipants provided written informed consent. Interview
topic guides were based on the 14 domains of the TDF
[24] and developed following research team discussion.
Whilst a separate topic guide was developed and piloted
for each HCP group (Additional files 2 and 3), both
followed a similar format covering three main areas. Par-
ticipants were provided with an explanation of the term
medicines management, and asked to reflect upon their
own experiences and what they felt their roles/responsi-
bilities were in relation to medicines management for
PwD. Participants were then asked focused questions
(with prompts when appropriate) guided by the 14 TDF
domains to obtain their perceptions of the barriers and
facilitators to achieving successful medicines manage-
ment for PwD. Lastly, participants were asked their
views about potential intervention components and out-
come measures for inclusion in future intervention stud-
ies. All participants were offered an honorarium of £50
and awarded a certificate of participation.
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Data analysis

Interviews were audio recorded, transcribed verbatim,
and anonymised. Codes were assigned to differentiate
between general practitioner (GP) or community
pharmacist (CP) participants, together with a two-digit
identification number. Data were managed using NVivo
11 software [29].

Each transcript was analysed independently by two re-
searchers (HB, MM). Data analysis comprised a number
of stages, modelled on approaches used previously [21—
23]. The primary focus of analysis was the TDF-related
data. The framework method [30] was used to deduct-
ively code and organise data into categories that mir-
rored the 14 TDF domains [24]. The researchers met
face-to-face to compare and agree coding; discrepancies
were resolved through discussion with a third analyst
(CH). Summarised data were charted to generate a
framework matrix using a Microsoft Excel spreadsheet
[30], which included illustrative quotes. Content analysis
[31] of this matrix identified barriers and facilitators per-
ceived to influence the achievement of successful medi-
cines management for PwD within each TDF domain.
Due to complex interaction between the different
behaviours involved in the medicines management
process, we spent time focusing on each of the ‘target
behaviours’ [27] identified by HCPs during the inter-
views. These were specified in the form of ‘narratives’
concentrating on answering the following questions
[27]: Who needs to perform the behaviour? What does
the person need to do differently to achieve the desired
change? When, where, how often and with whom will
they do it? A summary of findings was produced for
each HCP participant group outlining the barriers, fa-
cilitators and problems/priorities, linked to the target
behaviours discussed under each theoretical domain.
These summaries were reviewed and discussed by
members of the research team.

Identification of key theoretical domains

We sought to identify key theoretical domains for each
target behaviour through discussion and consensus. This
approach was guided by previous research [21, 22],
whereby the extent to which sections of interview tran-
scripts were coded to each domain was viewed as a
crude indicator of relevance; summary documents were
then used to determine whether participants related the
domain to the target behaviour [32]. Consideration was
also given to barriers and facilitators within relevant do-
mains that could feasibly be targeted as part of a future
intervention based on available project resources.

Triangulation
Data source triangulation [33] was conducted, using evi-
dence gathered from the different participant groups
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during the course of the study. We compared and con-
trasted participants’ perceptions of barriers and facilita-
tors within each of the theoretical domains, which
helped to inform decision-making as to how BCT's could
be operationalised as part of a future intervention.

Mapping of key theoretical domains to BCTs

The process used to map key theoretical domains to
BCTs was informed by methods used previously [22,
23], utilising established BCT mapping taxonomies [34,
35]. The matrix published by Cane et al. [34] was used
initially, however we also referred to the matrix by
Michie et al. [35] because in some instances, no BCTs
could be clearly linked to domains within the Cane et al.
matrix, e.g. ‘Social/professional role and identity’. The
BCT mapping and selection process was informed by
discussion within the research team, guided by the inter-
view data, to reach a consensus-based decision. Other
factors considered during the selection process included
the applicability of the BCT to the target population, the
feasibility of operationalising the BCT in a future inter-
vention delivered within primary care and within the
scope of the project.

Draft intervention development

Following identification of BCTSs, consideration was
given as to how they could be applied in practice. In ac-
cordance with previously published guidance, mode of
delivery and intervention content were considered [25].
From the outset of study planning, it was anticipated
that two draft interventions (one delivered by GPs and
the other by community pharmacists) would be devel-
oped. Both interventions were informed by the interview
data, local context, preceding research [7], the multidis-
ciplinary research team’s professional expertise, as well
as our experience of operationalising BCTs in previous
studies [21-23, 36].

Task group work and selection of final intervention
components

Task groups were conducted with GPs and community
pharmacists to obtain their views on draft intervention
outlines and to aid selection of the final intervention for
future feasibility testing. Task groups are a hybrid focus
group intended to generate both ‘conventional’ qualitative
data and sets of principles or proposals for action
grounded in the experience of group members [37, 38].
Those GPs and pharmacists who had been recruited pre-
viously for interviews were approached and invited to con-
tribute. Task group content was developed based on
previous studies that have used this approach [37, 38]. To
initiate open discussion and establish a degree of consen-
sus regarding key issues, participants were presented with
interview statements and asked to categorise these as
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‘true’, ‘false’ or ‘interesting’. Participants reviewed and
commented on the aforementioned ‘narratives’ of identi-
fied target behaviours. Finally, participants appraised draft
intervention outlines using the APEASE criteria (Afford-
ability, Practicability, Effectiveness and cost effectiveness,
Acceptability, Side-effects/safety, Equity), which were de-
veloped to guide context-based decisions on intervention
content and delivery [27]. Task group discussions were
audio-recorded and analysed using thematic analysis to
identify themes and subthemes in relation to proposed
intervention components. Three members of the research
team (HB, LB, CH) met to discuss and agree on final
intervention components, with consideration given to
feasibility of implementation within the scope of the pro-
ject (e.g. time and resource restrictions).

Results

Sample characteristics

Fifty-two general practices and 18 community pharmacies
were contacted about the study. Thirty participants (n = 15
GPs, n =15 community pharmacists) were recruited from
nine general practices and 15 community pharmacies
across NI between October 2015 and March 2016. Whilst
10 general practices were recruited initially, GPs from one
practice later refused to take part in an interview due to
time constraints. Demographic characteristics of HCPs are
shown in Table 1. Interviews lasted between 35-60 min
(GPs) and 33-80 min (community pharmacists).

Summary of findings from TDF analysis

GPs discussed medicines management for PwD in terms
of two main responsibilities (i.e. target behaviours) they
felt they had: prescribing and conducting medication re-
view (‘Social/professional role and identity’). Community
pharmacists, however, predominantly discussed conduct-
ing medication review and monitoring adherence in
these patients (‘Social/professional role and identity’).
Therefore, provided below is a summary of the factors
within each of the theoretical domains that were per-
ceived to influence each of these medicines management
behaviours (i.e. prescribing, conducting medication re-
view, monitoring adherence).

Both HCP groups acknowledged the benefits of opti-
mising medicines management for PwD (‘Beliefs about
consequences’). There was concern amongst GP partici-
pants about polypharmacy. However, there was recogni-
tion of the benefits of deprescribing (the process of
tapering, withdrawing, discontinuing or stopping medi-
cines) as part of a medication review:

“ ... often I feel that patients might benefit from com-
ing off tablets than being on a lot of things, maybe
that would be something in the future that happens
more?” [GP_15]
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Table 1 Healthcare professional participant characteristics

General Community
practitioners (n = pharmacists (n =15)
15)
Participant gender
Male 7 8
Female 8 7
Years of professional 5-30 1-27
practice (range)
HSC Trust area
Belfast 3 4
Northern 4 3
Southern 5 2
South Eastern 2 3
Western 1 3

Both GPs and community pharmacists believed that ad-
herence was poor amongst PwD, with particular concern
about over-adherence (‘Beliefs about consequences’):

“I think you just have to assume it’s [adherence] not
going to be very good. They're always at risk aren’t
they? Even if it’s [medication] in a weekly dispensing
pack, there’s many ones that open up the wrong day
and take two lots [of tablets].” [GP_13]

“ ... because you don’t know if they’re going to not
use, or if they’re going to overuse ... My concern
would also be the overdosing on medicines as well.”
[CP_13]

Clinical knowledge was discussed as a facilitator by
both HCP groups when contributing to medicines man-
agement for PwD (‘Knowledge’). In particular, pharma-
cists felt their knowledge was hindered by lack of access
to full medication histories (‘Environmental context and
resources’) affecting their ability to conduct comprehen-
sive medication review (‘Beliefs about capabilities’). Both
GPs and pharmacists talked about the importance of
having knowledge of patients’ personal and social cir-
cumstances in order to understand the mechanisms of
support available to patients with their medicines
(‘Knowledge’, ‘Social influences’):

“Whenever you prescribe for an individual, you're
looking at the whole situation.” [GP_01]

“It’s very good to understand their family situation
and who is looking in on them ... just checking the
patient isn’t becoming isolated and that there are
people out there who can support them.” [CP_03]
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This was facilitated by building good relationships with
patients and carers (‘Skills’) and, for community pharma-
cists in particular, a break in continuity of pharmacist
care was a barrier to this (‘Social/professional role and
identity’):

“ ... you really need to know the patient. There’s no
point in one pharmacist dealing with the patient one
week and another pharmacist dealing with them the
next week” [CP_11]

A small number of pharmacists discussed difficulties in
dealing with challenging behaviours that may be exhib-
ited by PwD (e.g. agitation, aggression) and the lack of
training in this area (‘Skills’).

Both HCP groups felt that carers significantly influenced
their clinical behaviours and this impacted a number of the-
oretical domains. Carers were considered a reliable resource
(‘Social influences’) credited with bringing HCPs’ attention
to medicines-related issues (‘Memory, attention and deci-
sion processes’), and a vital part of strategies used to im-
prove medicines management for PwD (‘Behavioural
regulation’). Participants described having more confidence
when addressing medicines management issues with pa-
tients if a carer was present (‘Beliefs about capabilities’):

“Carers often feedback to us if they’re [patient] not
taking it [medication] correctly, in which case we try
and address it.” [GP_05]

“If you've done something and want to follow up on
it, you can speak to a carer or somebody that you
can rely on for them to phone you back, you need to
put some sort of safety net there.” [GP_15]

“...family members know the patient better than
anyone, so they can advise you what is going to suit
a particular patient better.” [CP_09]

Both HCP groups felt that optimising medicines for PwD
was part of their professional responsibility (‘Social/profes-
sional role and identity’). Community pharmacists felt that
their accessibility within primary care was a facilitator:

“...we may deal with these patients more than any
other healthcare professional. They might not see
their GP as often.” [CP_02]

Whilst each HCP group acknowledged the good working
relationship they had with the other HCP group as a
facilitator to achieving optimal patient care, some profes-
sional boundaries were discussed (‘Social/professional role
and identity’). GPs focused on the boundaries they encoun-
tered with secondary care, and how this influenced their
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professional confidence when monitoring prescribing of de-
mentia drugs (‘Beliefs about capabilities’):

“There’s a bit of a cut-off between GPs and consul-
tants...I don'’t feel there’s a very natural relation-
ship.” [GP_07]

“...because specialist dementia drugs are secondary
care initiated, I am a little bit... more hesitant, be-
cause how do I measure whether they’re working or
not?” [GP_10]

Some community pharmacists mentioned professional
boundaries with GPs. However, conversely, GPs were posi-
tive about community pharmacists’ input with these patients
(‘Social influences’/Social/professional role and identity’),
with many reporting that community pharmacists were a
useful resource (‘Environmental context and resources’)
often bringing medicines management-related issues to their
attention (‘Memory, attention and decision processes’). GPs
also recognised the role of practice-based pharmacists in the
future, particularly with regard to prescribing and medica-
tion review (‘Environmental context and resources’):

“...it’s not the first time I've prescribed something
and the chemist says, ‘Are you sure you want to pre-
scribe this?” [GP_13]

“There is certainly a role which needs to be devel-
oped for a pharmacist or prescribing pharmacist in
surgeries to review all [dementia] patients, but par-
ticularly [those] on numerous drugs, say five, ten or
more items” [GP_01]

A number of emotions were expressed by participants
when discussing medicines management for PwD. Both
HCP groups demonstrated empathy towards patients,
but expressed concern about their vulnerability, describ-
ing feelings of anxiety and worry (‘Emotion’). Such feel-
ings were heightened when dealing with patients alone,
without a carer/family member present:

“You do worry more with patients with dementia.
You know, just, is it safe? It’s simple as that, is a
medication safe, whatever they’re on.” [GP_15]

“There are times when I am nervous. If it is the pa-
tient themselves, sometimes you just don’t know that
what you're saying is going in...” [CP_09]

Some community pharmacists described feeling loss of con-
trol once PwD had left the pharmacy and were managing
their medicines at home (‘Emotion’) which also influenced
their professional confidence (‘Beliefs about capabilities’):
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“What the total unknown is when you give out medi-
cation is what really is happening...” [CP_02]

“We can be sure that we have given them the right
medications with the right instructions and the right
information, but after that it is beyond our control”
[CP_05]

Both HCP groups discussed the routine procedures
embedded within their practices and pharmacies to
monitor and review medicines management for PwD.
These included the use of computer system prompts,
notes, memos, and weekly dispensing/compliance aids
(‘Memory, attention and decision processes’, ‘Behav-
ioural regulation’). However participants also identified a
number of barriers to optimising medicines management
for PwD. Lack of time was one of the most frequently
cited, particularly with regard to medication review, and
was linked to the increasing complexity of patients’
needs and resultant heavy workload (‘Environmental
context and resources’):

“Primary care has changed whereby the patients that
we are seeing tend to be complex, they tend to be
elderly... to try and sort these patients in ten mi-
nutes is now becoming impossible.” [GP_12]

“We have a great desire... great intention..., but we
just haven’t found ourselves with an awful lot of
time to do them [medication reviews].” [CP_05]

Some participants did not view PwD as any greater a
priority than other patient groups (‘Goals’) and lack of fi-
nancial reward or other incentives (‘Reinforcement’) was
also cited as barrier:

“My concern would be that those are not the only
patients that are looked at...we have a much bigger
problem going on in our practice. It is not just de-
mentia.” [GP_08]

“Weekly dispensing isn’t money for the pharmacy
anymore. It’s done at a cost to us.” [CP_01]

Identification of key theoretical domains

The narratives produced for each identified target be-
haviour (GPs: prescribing and conducting medication re-
view; community pharmacists: conducting medication
review and monitoring adherence) are provided in Add-
itional file 4. The key theoretical domains identified
against each target behaviour are shown in Table 2.
Overall, twelve of the 14 domains were considered rele-
vant to achieving appropriate medicines management
for PwD — the domains ‘Optimism’ and ‘Intentions’ were
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not considered to be important because explicit links
could not be made between beliefs expressed by HCPs
and their clinical behaviour.

Mapping of theoretical domains to BCTs

There were 107 BCTs identified from the BCT mapping
reference sources [34, 35]. Further detail on the mapping
process and selection of BCTs is provided in Add-
itional file 5. Seven BCTs were subsequently selected by
the research team for inclusion in a future intervention
involving GPs and/or community pharmacists to im-
prove medicines management for PwD in primary care.
Table 3 presents the seven selected BCTs mapped to key
TDF domains.

No BCTs were selected for three of the key domains:
‘Reinforcement’, ‘Emotion’, and ‘Environmental context
and resources’. Whilst a number of BCTs were identified
against each of these domains, the BCTs were not con-
sidered feasible to target within the confines of the pro-
ject, given the time and resources available and the
primary care settings in which the intervention was to
be implemented (Additional file 5).

Draft intervention development

Two draft interventions operationalising selected BCTs
were developed, targeting GPs (prescribing and conduct-
ing medication review) and community pharmacists
(monitoring adherence and conducting medication re-
view) respectively (Additional file 6). As carer involve-
ment in medicines management was deemed to be
critical by both HCP groups, both interventions were in
the context of a consultation with a PwD and their carer.
An online video was chosen to deliver the BCT
‘Modelling or demonstrating the behaviour’ in both
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interventions. This decision was informed by a recent
project which had utilised a similar approach [22, 36]
deemed acceptable by GPs in that study [39]. As both
HCP groups in the current study had highlighted the
time pressures they faced when managing medicines for
PwD, it was envisaged that a video would not take up
too much time and be readily accessible to HCPs work-
ing in busy clinical settings. It was anticipated that video
content could be informed by findings from previous
pharmacoepidemiological research [7]. The inclusion of
a mentoring system or online discussion forum to de-
liver the BCT ‘Social processes of encouragement, pres-
sure, support’ was informed by our interview findings, as
some HCPs (particularly community pharmacists) had
discussed their isolation from other colleagues. Such sys-
tems may allow HCPs to discuss difficult cases in a con-
fidential manner, and receive guidance from peers.

Task group work and selection of final intervention

Two task groups were conducted during December 2017
comprising GPs (n = 4; two of whom had previously par-
ticipated in an interview) and community pharmacists
(n =5; all previous interview participants) respectively.
The key strengths and limitations of the draft interven-
tions, identified by participants during their discussions
and application of the APEASE criteria, are shown in
Table 4.

Following discussion within the research team, the
community pharmacy-based intervention was selected
for further feasibility testing [40]. The GP-based inter-
vention was not considered for a number of reasons.
Firstly, in the time since data collection had taken place,
there had been a number of staff changes within the GP
practices, making it difficult to re-engage with practices

Table 2 Key theoretical domains identified by medicines management target behaviour for each healthcare professional (HCP)

group

Theoretical domain GP Community pharmacist
Prescribing  Conducting medication review  Monitoring adherence  Conducting medication review

Knowledge v v

Skills v v v

Memory, attention and decision processes v v

Behavioural regulation v v v

Social/professional role and identity v

Beliefs about capabilities v v

Beliefs about consequences v v v

Goals v v v

Reinforcement v v v

Emotion v v

Environmental context and resources v v v v

Social influences v v v v
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Table 3 Final selection of BCTs to target each key domain and include as components of an intervention to improve medicines

management for people with dementia (PwD) in primary care

Key TDF domain

Behaviour change techniques (BCTs) selected to target the TDF domain

Knowledge
Skills

Memory, attention and decision processes

Behavioural regulation

Social/professional role and identity

Beliefs about capabilities

Beliefs about consequences

Goals

Reinforcement
Emotion
Environmental context and resources

Social influences

Health consequences®
Modelling/demonstration of behaviour by others®

Self-monitoring®
Planning, implementationb (equivalent to ‘Action planning’)

Self-monitoring of behaviour®
Planning, implementation® (equivalent to ‘Action planning)

Social processes of encouragement, pressure, support”

Self-monitoring®
Social processes of encouragement, pressure, support”

Salience of consequences®
Social and environmental consequences®
Self-monitoring®

Action planning (including implementation intentions)®
Social processes of encouragement, pressure, support”

None selected”
None selected®
None selected®

Modelling or demonstrating the behaviour®
Social process of encouragement, pressure, support®
Modelling/demonstration of behaviour by others®

“ldentified from Cane et al. (2012) mapping tables [34]
Pldentified from Michie et al. (2008) mapping tables [35]

“None of the BCTs mapped to these domains were considered to be feasible to target within the confines of the current project

prior to the task groups. Secondly, the primary care or-
ganisational landscape in NI had changed significantly
since data collection began. It was felt such issues would
create additional difficulties in securing the participation
of GP practices in a future feasibility study (our

intention was to conduct feasibility work in sites which
had been involved with the project from the outset).
Based on feedback provided during the task groups, the
community pharmacy-based intervention was modified
slightly to incorporate a complementary ‘protocol’ (termed a

Table 4 Summary of strengths and limitations of draft interventions identified by task group participants

GP-based intervention

Community pharmacy-based intervention

Strengths - Likely to be an acceptable and practicable intervention.
+ One video preferred to multiple versions; preference
for focus on medication review than prescribing.
- Preference for resources to be made available
online rather than paper-based; however online

system must be easy to access and simple to navigate.

Limitations « Due to heterogeneity among dementia patients in
terms of staging/severity and medication issues, it
will need to be clear to whom the intervention is
aimed if it is to be effective (video may need to be

tailored for different stages/severities).

« Action planning document not considered to be acceptable.

« Mentoring system not considered practical, as regular
meetings already take place within practices and similar

« Likely to be an affordable, practicable and acceptable intervention.
- Presence of carer helpful to reduce patient anxiety/
reliance on patient report of information.
+ Mentoring system or online forum positively received.
Links with local practice-based pharmacist would be useful
and would help to strengthen and co-ordinate connections
between GP and community pharmacist.

« Due to heterogeneity among dementia patients in
terms of staging/severity and medication issues, it
will need to be clear to whom the intervention is
aimed if it is to be effective (video may need to
be tailored for different stages/severities).

« Time constraints if only one pharmacist on staff —
pharmacists may not always be able to watch the video
during working hours. Video must be concise.

systems are already in place, particularly in large GP surgeries.

Suggestions  « A ‘protocol’ should be developed to complement
the video, which could include key information on
contraindications and drug interactions, and which
could be referred to when prescribing or conducting
a medication review with a PwD.

« Use of webinars or online discussion forums with
multidisciplinary input suggested instead of
mentoring systems.

+ One video of no more than 15 min’ duration would
be most practical. As it could reach a wider audience,
it may also be cost-effective.

- Further suggestions for ‘protocol’ content, e.g. common
instances of potentially inappropriate prescribing, useful
resources for healthcare professionals or for signposting
patients/carers.
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‘quick reference guide’; QRG) document. Informal mentor-
ship of community pharmacists by practice-based pharma-
cists was added, as alternatives (e.g. formal mentoring
schemes, multidisciplinary webinars, online discussion for-
ums) were beyond the scope of current project resources.
Components of the final intervention and potential mecha-
nisms of action [41] are outlined in Table 5.

Discussion

This study took a systematic approach to the develop-
ment of an intervention to improve medicines manage-
ment for PwD in primary care. In doing so, we have
added to the body of work that has followed MRC guid-
ance during the intervention development process and
we have sought to address the lack of theory-based
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medicines management interventions described within
the literature [22].

This study has provided a deeper understanding of is-
sues of concern to primary HCPs about medicines man-
agement for PwD. This has helped to not only extend
the evidence base in this area, but also ensured that our
attention was focused on these issues during interven-
tion development. To our knowledge, there are only a
small number of published studies which aimed to elicit
HCPs’ views about medicines management for PwD
[42-44]. Our study has identified some similar barriers
and facilitators to medicines management to those
already identified within the literature, such as the im-
portance of a multidisciplinary approach, the critical role
of carers, the potential of medication reviews to improve
medicines management, and pharmacists’ lack of access

Table 5 Summary of modified community pharmacy-based intervention selected for further feasibility testing

Description

Embedded BCT(s)

Mechanisms of action

A short online video demonstrating how a community
pharmacist would conduct a medication review
(incorporating adherence checking) with a PwD

and their carer. The video would feature an

authentic clinical case, incorporating relevant
epidemiological data [7] and drawing upon

clinical experience of research team. The positive
outcomes of the consultation would be emphasised
by including feedback from the pharmacist,

PwD and their carer.

A complementary ‘quick reference guide’

(also made available online) to which
pharmacists could refer during the medication
review and adherence check. This guide would
provide information on, e.g. common instances
of potentially inappropriate prescribing, common
drug interactions with drugs prescribed for
dementia, guidance regarding antipsychotic
drug use, tips on communicating with PwD,
practice points on monitoring adherence in PwD,
and useful sources of further information.

After the pharmacist had watched the video
and read the ‘quick reference guide’, they
would identify suitable dementia patients
from the pharmacy computer system and
schedule an appointment for a PwD and
their carer to attend the pharmacy for a
face-to-face medication review and
adherence check.

Following the review, the pharmacist
would complete a clinical record form
outlining any changes to the patient’s
medication that they recommended. These
would be shared with the patient’s GP and
recorded on the pharmacy PMR so that the
pharmacist could clearly see if their
recommendations had been

implemented by the GP.

Pharmacists would also be encouraged to
liaise with the practice-based pharmacist for
support and guidance during the process
(e.g. to help resolve any issues arising from
the medication review/adherence check).

Modelling or demonstration of
behaviour

Health consequences

Salience of consequences
Social and environmental
consequences

Modelling or demonstration
of behaviour

Action planning

Self-monitoring of behaviour

Social processes of encouragement,
pressure, support

Skills, social influences, knowledge,
beliefs about consequences

Skills, social influences

Memory, attention and decision
processes, behavioural regulation, goals

Memory, attention and decision processes,
behavioural regulation, beliefs about
capabilities, beliefs about consequences

Social/professional role and identity, beliefs
about capabilities, goals, social influences
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to clinical records [42—44]. However, these studies fo-
cused on the general concept of ‘medication manage-
ment’ rather than the behaviours specific to each HCP
group. In addition, the use of a structured theoretical
framework in the current study helped us to identify
barriers and facilitators that have not been mentioned
previously, such as those relating to the clinical environ-
ment, access to resources, the processes by which HCPs’
attention is focused on medicines management, and
their clinical decision-making in this area.

The very broad concept of medicines management, in
hindsight, created additional complexity during the study.
The definition of medicines management that was used [1]
spans a number of components, and therein a number of
different (and potentially target) ‘behaviours’. This resulted
in us having to consider multiple behaviours during data
collection and analysis. An alternative strategy would have
been to identify and define a ‘problem’ and ‘target behav-
iour’ more specifically at the start of the study (e.g. focus on
adherence in PwD). However, during study planning there
was such a lack of literature in the area that we felt it was
necessary to explore HCPs' experiences and perspectives
relating to the overarching concept of medicines manage-
ment, in order to understand the problem through a wider
lens. Producing narratives for each HCP group greatly
helped us to reflect upon relevant behaviours, and to define
and identify the ‘target behaviours’ [27, 45].

With the exception of ‘Intentions’ and ‘Optimism’, all
of the theoretical domains (12 out of 14) were consid-
ered relevant to the target behaviours (i.e. prescribing
and conducting medication review by GPs, and conduct-
ing medication review and monitoring adherence by
community pharmacists). This illustrates the complex
nature of the target behaviours, as well as the challenge
faced by researchers in identifying and prioritising key
domains to target when developing behaviour change in-
terventions [46]. It was difficult to determine how the
‘Intentions’ and ‘Optimism’ domains influenced GPs’
and community pharmacists’ behaviour; these domains
were also amongst the least frequently discussed by
interview participants. Other studies exploring prescrib-
ing for older people have also found these domains to
not be relevant [47, 48]. In selecting key domains, we
noted that some of the barriers and facilitators reported
by HCPs impacted on a number of different domains.
Identifying a broadly similar group of domains for both
HCP groups highlights the commonalities in the per-
ceived mediators of behaviour change within each group.
An overlap in the BCTs forming the components of the
intervention involving GPs and/or pharmacists was
unsurprising, given that the same key domains were se-
lected and this has been encountered by other re-
searchers [22, 23]. Having identified the challenges of
busy clinical environments in the primary care setting
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through the qualitative interviews (e.g. time and work-
load pressures), we selected BCTs that were likely to be
most potent and not require repeated administration to
elicit the required changes in the target group’s behav-
iour. However, access to greater resources may permit
inclusion of BCTs that we were unable to in the current
study, for example by incorporating an incentive or re-
ward (monetary or otherwise) for HCPs delivering the
intervention (targeting the ‘Reinforcement’ domain), or
through enhanced access for community pharmacists to
patient health records via IT infrastructure (targeting the
‘Environmental context and resources’ domain).

Having been through a rigorous but lengthy analytical
and intervention development process, the task groups
gave the research team the opportunity to explore how
proposed intervention components could be imple-
mented in clinical practice [37, 38]. Implementation of
complex interventions in primary care is known to be
challenging, and the literature highlights the importance
of paying attention to context during implementation
[49, 50]. The task groups helped us to consider many
elements in relation to this such as external context, or-
ganisation and professional issues, as well as the inter-
vention itself [49]. Task group participants’ feedback was
invaluable, with many helpful and pragmatic suggestions
regarding the draft interventions. For example, the
action-planning component that was suggested by the
research team was not regarded to be useful by GPs, and
the concept of a ‘protocol’ (which became the QRG) was
initially suggested by GPs and supported by community
pharmacists. It is hoped that this additional ‘stage’ of the
intervention development process will help to ensure
that the components of the final intervention can be
feasibly and pragmatically incorporated into routine
community pharmacy practice. This will be tested in a
future feasibility study in a small number of community
pharmacies.

The project was conducted at a time of great change
within primary care in NI, with the creation of new
practice-based pharmacist roles in GP surgeries [51].
While the activities undertaken by these pharmacists are
reported to be wide-ranging and variable, many of their
tasks are focused on outcomes related to medicines opti-
misation [52]. Given that some of the GP participants
referred to the potential for practice-based pharmacists
to contribute to optimising medicines management for
PwD, this will be an area for future research.

Strengths and limitations

This study has produced rich, descriptive data about
participants’ involvement in medicines management for
PwD from the perspectives of two primary HCP groups.
In transparently reporting the steps taken and experi-
ences encountered during this work, we have added to
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the body of evidence on operationalising the TDF and
BCT mapping. The systematic and robust approach
taken to analysis and intervention development ensures
that the final intervention will be both evidence- and
theory-based. The use of a theoretical framework to in-
form the development of behaviour change interven-
tions is recommended [22], and there is a distinct lack
of theory-based medicines management interventions
for PwD in primary care [17]. As the final intervention
proceeds through feasibility and pilot testing it may
undergo further refinement, helping to improve the
chances of successful implementation and benefits to
the target population. The contribution of HCP stake-
holders throughout the intervention development
process has already been recognised; their involvement
will ensure that intervention components address issues
of importance to the end user and are relevant to, and
applicable in, daily practice. Inputs from each member
of the multidisciplinary research team have been valu-
able particularly during interpretation of the data from
clinical and psychological viewpoints. As with all re-
search studies, there are a number of limitations. Quali-
tative findings must be interpreted in light of the study
context and setting; findings may not be applicable to
other settings and geographical areas. In addition, par-
ticipants may reflect those with a strong interest in, and
awareness of, medicines management and their partici-
pation was incentivised. The data presented in this
study represent the perceptions of HCPs interviewed,
and therefore are subject to any reporting biases that
are likely to be pertinent to HCPs in this context and at
this time. The possibility of interviewer bias must be
considered when interpreting the findings, however
steps were taken to minimise this through adopting a
reflexive interviewing style, conducting regular debrief-
ing sessions during data collection, and the analytical
approach (independent coding by two researchers, with
regular meetings to discuss and agree upon coding).

Conclusions

This study has highlighted the complexities of medicines
management for PwD from the perspectives of primary
HCPs. Our findings have provided a wider evidence-base
for complex intervention development in this area. A
community pharmacy-based intervention has been de-
veloped targeting medicines management for PwD in
primary care using a systematic, theory-informed ap-
proach. This study used task group methodology during
the intervention development process; it is hoped that
this will improve future uptake and implementation of
the intervention. Further work will focus on feasibility
testing and possible refinement of this intervention, be-
fore a larger pilot trial may proceed.

Page 11 of 13

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512913-020-4971-7.

Additional file 1. Description of the 14 theoretical domains from the
TDF. Descriptions of the theoretical domains that were used to inform
topic guide development and code interview data.

Additional file 2. GP interview topic guide. TDF-based topic guide used
during GP interviews that was used to explore theoretical domains as
barriers and facilitators to medicines management for PwD in primary
care.

Additional file 3. Community pharmacist interview topic guide. TDF-
based topic guide used during community pharmacist that was used to
explore theoretical domains as barriers and facilitators to medicines man-
agement for PwD in primary care.

Additional file 4. Healthcare professional narratives. Descriptions of
each of the identified target behaviours for both healthcare professional
groups.

Additional file 5. BCT mapping. Mapping of behaviour change
techniques (BCTs) to key domains for inclusion in an intervention to
improve medicines management for PwD in primary care

Additional file 6. Draft intervention outlines. Description of draft

interventions to improve medicines management for PwD in primary
care. (DOCX 24 kb)

Abbreviations

BCT: Behaviour change technique; BPSD: Behavioural and psychological
symptoms of dementia; GP: General practitioner; HCP: Healthcare
professional; HSC: Health and Social Care; MRC: Medical Research Council;
NICRN: Northern Ireland Clinical Research Network; PwD: Persons with
dementia; QRG: Quick reference guide; TDF: Theoretical Domains Framework

Acknowledgements

The authors wish to thank all of the healthcare professionals who agreed to take
part in the study. We would also like to thank Drs. Janine Cooper, Helen Reid and
Deborah Patton for their feedback on the interview topic guides, and Mrs. Claire
Leathem and colleagues in the Northern Ireland Clinical Research Network for
their assistance with recruitment. The authors are grateful for the expertise of
Professor Tracy Finch in advising on the use of task groups in this study.

Authors’ contributions

HB contributed to the design of the study, data collection, data analysis, and
led the writing of the paper. LB assisted with data analysis and intervention
development. MM conducted interviews alongside HB and contributed to data
analysis. CR contributed to the design of the study, data analysis and review of
results. PP, LR, GM, CD and HBu contributed to the development of the study
design and review of results. CH (Principal Investigator) led the development of
the study design, contributed to data analysis, review of results and writing of
the paper. All authors read and approved the final manuscript.

Funding

This work was funded by the HSC Research & Development Division of the
Public Health Agency in Northern Ireland and The Atlantic Philanthropies
(COM/5020/14). The funders had no role in the design or conduct of the
study; in the analysis and interpretation of the data; or in the preparation or
approval of the manuscript.

Availability of data and materials

The data that supports the findings of this study are available on reasonable
request from the corresponding author. The data are not publicly available
due to them containing information that could compromise research
participant privacy/consent.

Ethics approval and consent to participate

Ethical approval was granted by the East of England — Cambridgeshire and
Hertfordshire Research Ethics Committee (15/EE/0103). Written informed
consent was obtained from each participant prior to commencing data
collection.


https://doi.org/10.1186/s12913-020-4971-7
https://doi.org/10.1186/s12913-020-4971-7

Barry et al. BMC Health Services Research (2020) 20:120

Consent for publication
Consent to publish data collected as part of their study was given by all
participants.

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

Author details

'School of Pharmacy, Queen’s University Belfast, Belfast, Northern Ireland, UK.
°The School of Pharmacy and Pharmaceutical Sciences, Trinity College
Dublin, Dublin, Ireland. *Centre for Public Health, Queen’s University Belfast,
Belfast, Northern Ireland, UK. “Belfast Health & Social Care Trust, Belfast City
Hospital, Belfast, Northern Ireland, UK. ®Institute for Ageing and Institute for
Health & Society, Newcastle University, Newcastle upon Tyne, UK. ®School of
Psychology, National University of Ireland, Galway, Ireland. “Western Health &
Social Care Trust, Londonderry, UK. 8Belfast, UK.

Received: 7 October 2019 Accepted: 11 February 2020
Published online: 14 February 2020

References

1. Audit Commission. A spoonful of sugar: medicines management in NHS
hospitals. London: Audit Commission Publications; 2001.

2. Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology
of multimorbidity and implications for health care, research, and medical
education: a cross-sectional study. Lancet. 2012;380(9836):37-43.

3. Schubert CC, Boustani M, Callahan CM, Perkins AJ, Carney CP, Fox C,
Unverzagt F, Hui S, Hendrie HC. Comorbidity profile of dementia patients in
primary care: are they sicker? J Am Geriatr Soc. 2006;54(1):104-9.

4. Mondor L, Maxwell CJ, Hogan DB, Bronskill SE, Gruneir A, Lane NE, Wodchis
WP. Multimorbidity and healthcare utilisation among home care clients
with dementia in Ontario, Canada: a retrospective analysis of a population-
based cohort. PLoS Med. 2017;14(3):21002249.

5. Lau DT, Mercaldo ND, Harris AT, Trittschuh E, Shega J, Weintraub S.
Polypharmacy and potentially inappropriate medication use among
community-dwelling elders with dementia. Alzheimer Dis Assoc Disord.
2010;24(1):56-63.

6.  Clague F, Mercer SW, McLean G, Reynish E, Guthrie B. Comorbidity and
polypharmacy in people with dementia: insights from a large, population-based
cross-sectional analysis of primary care data. Age Ageing. 2017;46(1):33-9.

7. Barry HE, Cooper JA, Ryan C, Passmore AP, Robinson AL, Molloy GJ, Darcy
CM, Buchanan H, Hughes CM. Potentially inappropriate prescribing among
people with dementia in primary care: a retrospective cross-sectional study
using the enhanced prescribing database. J Alzheimers Dis. 2016;52(4):
1503-13.

8. ArtS, Lindner R, Rosler A, von Renteln-Kruse W. Adherence to medication
in patients with dementia. Drugs Aging. 2008;25(12):1033-47.

9. ERSaifi N, Moyle W, Jones C, Tuffaha H. Medication adherence in older patients
with dementia: a systematic review. J Pharm Pract. 2018;31(3):322-34.

10. Kerns JW, Winter JD, Winter KM, Boyd T, Etz RS. Primary care physician
perspectives about antipsychotics and other medications for symptoms of
dementia. J Am Board Fam Med. 2018;31(1):9-21.

11. Jennings AA, Foley T, McHugh S, Browne JP, Bradley CP. 'Working away in
that grey area..." a qualitative exploration of the challenges general
practitioners experience when managing behavioural and psychological
symptoms of dementia. Age Ageing. 2018:47(2):295-303.

12.  Gillespie RJ, Harrison L, Mullan J. Medication management concerns of
ethnic minority family caregivers of people living with dementia. Dementia.
2015;14(1):47-62.

13. Prince M, Knapp M, Guerchet M, McCrone P, Prina M, Comas-Herrera A,
Wittenberg R, Adelaja B, Hu B, King D, Rehill A, Salimkumar D. Dementia UK:
Second edition - overview. London: Alzheimer's Society; 2014.

14. Browne J, Edwards DA, Rhodes KM, Brimicombe DJ, Payne RA. Association
of comorbidity and health service usage among patients with dementia in
the UK: a population-based study. BMJ Open. 2017;7(3):e012546.

15. While C, Duane F, Beanland C, Koch S. Medication management: the
perspectives of people with dementia and family carers. Dementia. 2013;
12(6):734-50.

16.  Poland F, Mapes S, Pinnock H, Katona C, Sorensen S, Fox C, Maidment IG.
Perspectives of carers on medication management for people with

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34,

35.

36.

37.

38.

Page 12 of 13

dementia: lessons from collaboratively developing a research project. BMC
Res Notes. 2014;7:463.

McGrattan M, Ryan C, Barry HE, Hughes CM. Interventions to improve
medicines management for people with dementia: a systematic review.
Drugs Aging. 2017;34(12):907-16.

Hoddinott P. A new era for intervention development studies. Pilot
Feasibility Stud. 2015;1:36.

Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P,
Spiegelhalter D, Tyrer P. Framework for design and evaluation of complex
interventions to improve health. BMJ. 2000;321(7262):694.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ. 2008;337:a1655.

Duncan EM, Francis JJ, Johnston M, Davey P, Maxwell S, McKay GA, McLay J,
Ross S, Ryan C, Webb DJ, Bond C, PROTECT Study Group. Learning curves,
taking instructions, and patient safety: using a theoretical domains
framework in an interview study to investigate prescribing errors among
trainee doctors. Implement Sci. 2012;7:86.

Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, Kerse N, Hughes
CM. Improving appropriate polypharmacy for older people in primary care:
selecting components of an evidence-based intervention to target
prescribing and dispensing. Implement Sci. 2015;10:161.

Patton DE, Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, Kerse
N, Hughes CM. Improving adherence to multiple medications in older
people in primary care: selecting intervention components to address
patient-reported barriers and facilitators. Health Expect. 2018;21(1):138-48.
Cane J, O'Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7:37.

French SD, Green SE, O'Connor DA, McKenzie JE, Francis JJ, Michie S,
Buchbinder R, Schnattner P, Spike N, Grimshaw JM. Developing theory-
informed behaviour change intervention to implement evidence into
practice: a systematic approach using the theoretical domains framework.
Implement Sci. 2012,7:38.

Michie S, Johnston M. Theories and techniques of behaviour change:
developing a cumulative science of behaviour change. Health Psychol Rev.
2012;6(1):1-6.

Michie S, Atkins L, West R. The behaviour change wheel: a guide to
designing interventions. London: Silverback Publishing; 2014.

Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int J
Qual Health Care. 2007;19(6):349-57.

NVivo qualitative data analysis software; QSR International Pty Ltd. Version
11, 2015.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework
method for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol. 2013;13:117.

Ritchie J, Spencer L. Qualitative data analysis for applied policy research. In:
analyzing qualitative data. London: Routledge; 1994.

Francis JJ, Stockton C, Eccles MP, Johnston M, Cuthbertson BH, Grimshaw
IM, Hyde C, Tinmouth A, Stanworth SJ. Evidence-based selection of theories
for designing behaviour change interventions: using methods based on
theoretical construct domains to understand clinicians' blood transfusion
behaviour. Br J Health Psychol. 2009;14(Pt 4):625-46.

Patton MQ. Enhancing the quality and credibility of qualitative analysis.
Health Serv Res. 1999;34(5):1189-208.

Cane J, Richardson M, Johnston M, Ladha R, Michie S. From lists of
behaviour change techniques (BCTs) to structured hierarchies: comparison
of two methods of developing a hierarchy of BCTs. Br J Health Psychol.
2015;20(1):130-50.

Michie S, Johnston M, Francis J, Hardeman W, Eccles M. From theory to
intervention: mapping theoretically derived behavioural determinants to
behaviour change techniques. Appl Psychol. 2008;57(4):660-80.

Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, Kerse N, Hughes
CM. Development of an intervention to improve appropriate polypharmacy
in older people in primary care using a theory-based method. BMC Health
Serv Res. 2016;16:661.

Mort M, Finch T. Principles for telemedicine and telecare: the perspectives
of a citizen's panel. J Telemed Telecare. 2005;11(S1):66-8.

May CR, Finch TL, Cornford J, Exley C, Gately C, Kirk S, Jenkings KN,
Osbourne J, Robinson AL, Rogers A, Wilson R, Mair FS. Integrating telecare



Barry et al. BMC Health Services Research

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

52.

(2020) 20:120

for chronic disease management in the community: what needs to be
done? BMC Health Serv Res. 2011;11:131.

Cadogan CA, Ryan C, Gormley GJ, Francis JJ, Passmore P, Kerse N, Hughes
CM. A feasibility study of a theory-based intervention to improve
appropriate polypharmacy for older people in primary care. Pilot Feasibility
Stud. 2018:4:23.

Barry HE, Bedford L, McGrattan M, Ryan C, Passmore AP, Robinson AL,
Molloy GJ, Darcy CM, Buchanan H, Hughes CM. Development of a theory-
based intervention to improve medicines management for people with
dementia in primary care. Int J Clin Pharm. 2019;41(1):290.

Carey RN, Connell LE, Johnston M, Rothman AJ, de Bruin M, Kelly MP,
Michie S. Behaviour change techniques and their mechanisms of action: a
synthesis of links described in published intervention literature. Ann Behav
Med. 2019;53(8):693-707.

Kaasalainen S, Dolovich L, Papaioannou A, Holbrook A, Lau E, Ploeg J,
Levine M, Cosby J, Emily A. The process of medication management for
older adults with dementia. J Nurs Healthc Chronic Ilin. 2011;3(4):407-18.
Deeks LS, Cooper GM, Draper B, Kurrle S, Gibson DM. Dementia, medication
and transitions of care. Res Soc Adm Pharm. 2016;12(3):450-60.

Maidment ID, Aston L, Moutela T, Fox CG, Hilton A. A qualitative study
exploring medication management in people with dementia living in the
community and the potential role of the community pharmacist. Health
Expect. 2017;20(5):929-42.

Atkins L, Francis J, Islam R, O'Connor D, Patey A, Ivers N, Foy R, Duncan EM,
Colquhoun H, Grimshaw JM, Lawton R, Michie S. A guide to using the
theoretical domains framework of behaviour change to investigate
implementation problems. Implement Sci. 2017;12:77.

Lawton R, Heyhoe J, Louch G, Ingleson E, Glidewell L, Willis TA, McEachan
RR, Foy R, ASPIRE Programme. Using the theoretical domains framework
(TDF) to understand adherence to multiple evidence-based indicators in
primary care: a qualitative study. Implement Sci. 2016;11:113.

Riordan DO, Byre S, Fleming A, Kearney PM, Galvin R, Sinnott C. GPs'
perspectives on prescribing for older people in primary care: a qualitative
study. Br J Clin Pharmacol. 2017;83(7):1521-31.

Walsh KA, Sinnott C, Fleming A, McSharry J, Byrne S, Browne J, Toimmons S.
Exploring antipsychotic prescribing behaviors for nuring home residents
with dementia: a qualitative study. J Am Med Dir Assoc. 2018;19(11):948-58.
Lau R, Stevenson F, Ong BN, Dziedzic K, Treweek S, Eldridge S, Everitt H,
Kennedy A, Qureshi N, Rogers A, Peacock R, Murray E. Achieving change in
primary care — causes of the evidence to practice gap: systematic reviews of
reviews. Implement Sci. 2016;11:40.

Armstrong N, Herbert G, Brewster L. Contextual barriers to implementation
in primary care: an ethnographic study of a programme to improve chronic
kidney disease. Fam Pract. 2016;33(4):426-31.

Strategic Leadership Group for Pharmacy. Practice-based pharmacist
statement. 2016. Available at: https//www.health-ni.gov.uk/sites/default/
files/publications/health/practice-based-pharmacists.pdf. Accessed 07 Aug
2019.

Mann C, Anderson C, Avery AJ, Waring J, Boyd MJ. Clinical pharmacists in
general practice: pilot scheme. Independent evaluation report: full report.
2018. Available at: https://www.nottingham.ac.uk/pharmacy/documents/
generalpracticeyearfwdrev/clinical-pharmacists-in-general-practice-pilot-
scheme-full-report.pdf. Accessed 07 Aug 2019.

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

Page 13 of 13

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

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

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

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.health-ni.gov.uk/sites/default/files/publications/health/practice-based-pharmacists.pdf
https://www.health-ni.gov.uk/sites/default/files/publications/health/practice-based-pharmacists.pdf
https://www.nottingham.ac.uk/pharmacy/documents/generalpracticeyearfwdrev/clinical-pharmacists-in-general-practice-pilot-scheme-full-report.pdf
https://www.nottingham.ac.uk/pharmacy/documents/generalpracticeyearfwdrev/clinical-pharmacists-in-general-practice-pilot-scheme-full-report.pdf
https://www.nottingham.ac.uk/pharmacy/documents/generalpracticeyearfwdrev/clinical-pharmacists-in-general-practice-pilot-scheme-full-report.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design and setting
	Participant sampling and recruitment
	Data collection
	Data analysis
	Identification of key theoretical domains
	Triangulation
	Mapping of key theoretical domains to BCTs
	Draft intervention development
	Task group work and selection of final intervention components


	Results
	Sample characteristics
	Summary of findings from TDF analysis
	Identification of key theoretical domains
	Mapping of theoretical domains to BCTs
	Draft intervention development
	Task group work and selection of final intervention

	Discussion
	Strengths and limitations

	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

