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Abstract 

Background A third of older people take five or more regular medications (polypharmacy). Conducting medication 
reviews in primary care is key to identify and reduce/ stop inappropriate medications (deprescribing). Recent recom-
mendations for effective deprescribing include shared-decision making and a multidisciplinary approach. Our aim 
was to understand when, why, and how interventions for medication review and deprescribing in primary care involv-
ing multidisciplinary teams (MDTs) work (or do not work) for older people.

Methods A realist synthesis following the Realist And Meta-narrative Evidence Syntheses: Evolving Standards guide-
lines was completed. A scoping literature review informed the generation of an initial programme theory. Systematic 
searches of different databases were conducted, and documents screened for eligibility, with data extracted based 
on a Context, Mechanisms, Outcome (CMO) configuration to develop further our programme theory. Documents 
were appraised based on assessments of relevance and rigour. A Stakeholder consultation with 26 primary care health 
care professionals (HCPs), 10 patients and three informal carers was conducted to test and refine the programme 
theory. Data synthesis was underpinned by Normalisation Process Theory to identify key mechanisms to enhance 
the implementation of MDT medication review and deprescribing in primary care.

Findings A total of 2821 abstracts and 175 full-text documents were assessed for eligibility, with 28 included. Analysis 
of documents alongside stakeholder consultation outlined 33 CMO configurations categorised under four themes: 1) 
HCPs roles, responsibilities and relationships; 2) HCPs training and education; 3) the format and process of the medi-
cation review 4) involvement and education of patients and informal carers. A number of key mechanisms were 
identified including clearly defined roles and good communication between MDT members, integration of pharma-
cists in the team, simulation-based training or team building training, targeting high-risk patients, using deprescrib-
ing tools and drawing on expertise of other HCPs (e.g., nurses and frailty practitioners), involving patents and carers 
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in the process, starting with ‘quick wins’, offering deprescribing as ‘drug holidays’, and ensuring appropriate and tai-
lored follow-up plans that allow continuity of care and management.

Conclusion We identified key mechanisms that could inform the design of future interventions and services 
that successfully embed deprescribing in primary care.

Keywords Medicines optimisation, Deprescribing, Polypharmacy, Older people, Primary care, Multidisciplinary team, 
Realist review

Background
A third of older people aged 65 and over take five or more 
regular medications, widely referred to as polypharmacy 
[1]. Polypharmacy can cause a significant but avoidable 
burden and source of harm for patients and places strain 
on healthcare systems [2]. Polypharmacy in older peo-
ple is associated with increased potentially inappropri-
ate medications (PIMs), which refers to whether a drug 
is safe or unsafe in terms of its pharmaceutical properties 
but also encompasses the assessment of older persons’ 
prescription medications in the context of their multiple 
co-morbidities, complex medication regimes, functional 
and cognitive status, treatment goals and life expectancy 
[3]. PIMs can increase risk of falls, cognitive impairment, 
functional decline, hospital admission and death [4–6] 
and these effects can be amplified in those living with 
frailty [7].

Management of polypharmacy involves medicines 
optimisation commonly defined as ‘a person-centred 
approach to safe and effective medicines use, to ensure 
people obtain the best possible outcomes from their 
medicines’ [8]. A core part of medicines optimisation is 
deprescribing which involves tapering /dose reduction, 
stopping, or switching drugs with the goal of improv-
ing outcomes [9]. Research has shown that deprescrib-
ing is feasible and safe across a wide range of conditions, 
medications, settings and with the use of different depre-
scribing tools [10–16], and can lead to a reduction in 
polypharmacy and PIMs [17, 18].

A primary care setting is ideal for conducting regu-
lar structured medication reviews, as it is the first point 
of contact with health services and gatekeeper to other 
specialist services for most patients in many European 
countries [19]. General Practitioners (GPs) are largely 
responsible for the management of patients with long-
term health conditions and have access to patients’ 
medical records to support any decisions related to 
treatments. Yet medication reviews and deprescrib-
ing do not happen routinely due to GPs’ lack of time, 
increased workloads and worries about stopping medi-
cations, especially if prescribed by other physicians 
[20]. Involving other non-medical prescribers such 

as pharmacists and advanced nurse practitioners in 
reviewing medications has been suggested to address 
the barriers to deprescribing [21]. Pharmacists have the 
knowledge and skills in managing medications and they 
are ideally placed to lead medication reviews [22]. Lit-
erature suggests that structured medication reviews to 
identify and reduce or stop inappropriate medications 
should be underpinned by a multidisciplinary approach 
and shared-decision making between health care pro-
fessionals (HCPs) and patients [8, 20, 23–26]. A recent 
realist review of person-centred medication review and 
deprescribing in older people also identified continuity 
of care and the development of trust as essential to suc-
cessfully deprescribe inappropriate medications [27].

The current realist review focuses specifically on mul-
tidisciplinary deprescribing in the context of primary 
care. The benefits of a multidisciplinary approach in 
general within primary care are well recognised includ-
ing improved patient care through increased opportu-
nities for sharing knowledge and ideas, and a sense of 
partnership, with many factors influencing the effec-
tiveness of teamwork including dedicated time and 
resources, co-location and staff commitment [28]. In the 
UK, pharmacists and other HCPs including nurses and 
physiotherapists, are increasingly working as independ-
ent non-medical prescribers within a multidisciplinary 
primary care team to consult with and treat patients 
directly and more countries are moving towards this 
model [29]. Evidence indicates that multidisciplinary 
interventions and those involving pharmacists are effec-
tive in reducing inappropriate prescribing, but fur-
ther research is essential to explore how this sharing 
of responsibilities could work in practice [2, 25, 26]. 
Deprescribing requires complex changes to established 
patterns of behaviour at the individual, organisational, 
and systems levels. Researchers have identified the need 
to understand how deprescribing works, for whom and 
how to sustain its implementation in clinical practice 
[30]. Our aim was to develop a programme theory to 
inform recommendations for successful implementa-
tion of multidisciplinary deprescribing for older people 
within the context of primary care.
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Methods
Realist approaches are interested in the behaviours of 
those involved in an intervention, the influential fac-
tors that bring about or prevent those behaviours; and 
the intended and unintended outcomes that result from 
implementing an intervention [31]. Realist methods 
explore the causal links between the context in which an 
intervention takes place, the mechanisms or responses 
which are triggered by the intervention in specific con-
texts and certain outcomes. This is a theory-driven 
method which follows a non-linear, iterative process of 
analysis and interpretation, and focuses on understand-
ing how mechanisms are shaped and constrained by 
social context. Researchers seek to establish what works, 
for whom, under what circumstances and why [32]. Real-
ist methods are concerned with building hypothetical 
explanations or ‘programme theories’ that aim to capture 
the mechanisms underlying complex interventions in the 
contexts in which they work [33].

This realist review is part of a larger programme of 
work that aims to develop and test a complex multidis-
ciplinary deprescribing intervention in primary care 
targeting older people (the MODIFY study). When devel-
oping and piloting an intervention, theorising the contex-
tual conditions necessary for intervention mechanisms to 
work is essential [34]. Where interventions are scaled up 
and translated into routine practice, a realist approach is 
valuable in uncovering an understanding of longer-term 
sustainability, benefits and challenges [34]. The iterative 
nature of the realist methodologies means moving back-
wards and forwards dynamically between reviewing evi-
dence, drawing on existing literature and working with 
stakeholders.

Our realist review followed the key steps outlined by 
Pawson et al. [31], clarifying the scope, searching for the 
evidence and extracting data, and synthesising the evi-
dence and drawing conclusions. The current consensus 
methodological standards for realist syntheses developed 
by the Realist And Meta-narrative Evidence Synthesis: 
Evolving Standards (www. rames es project.org) [35] was 
also used as a basis for conducting this review. Our find-
ings are reported using the RAMESES guidelines check-
list (see supplementary file 2).

Step 1: Clarifying the scope
Realist reviews begin with the development of initial pro-
gramme theories that explain how an intervention works 
based on Context, Mechanism and Outcomes Configu-
rations (CMOCs): an intervention that in certain con-
texts (C), due to the operation of some underlying causal 
forces or mechanism (M), leads to a particular outcome 
(O). More specifically, mechanisms refers to the resources 
offered through an intervention and the way people 

respond to those resources (eg. information, engagement, 
training) [32]. We developed ten initial CMOCs through 
a scoping review of the literature and iterative discussion 
and consultation with the study Research Management 
Group (RMG) (see supplementary file 3). The RMG group 
included key stakeholders; clinical and academic phar-
macists, general practitioners, nurses, geriatricians and 
methodologists (three members had training and experi-
ence in realist synthesis). The scoping search of the litera-
ture was based on the RMG members’ prior knowledge of 
key published papers on deprescribing interventions and a 
PubMed search. At this stage, the literature was not ana-
lysed in-depth but used to provide an overview to inform 
the generation of initial CMOCs. The group met twice to 
discuss and revise the initial programme theories based on 
their clinical and academic expertise and experience. Our 
initial programme theory highlighted the main mecha-
nisms that could facilitate or inhibit MDT processes for 
deprescribing among older people in primary care.

Step 2: Searching for the evidence
Based on the initial programme theory, we developed 
our search strategy to identify relevant literature on 
interventions that employ a multidisciplinary approach 
to medication review with a deprescribing element, 
aimed at people aged 65 and over (and their carers) 
within a primary care setting. A librarian-guided litera-
ture search was conducted using a search strategy (see 
supplementary file 1). In March 2022 we searched the 
following databases: Medline, EMBASE, CINAHL, Pub-
Med, Web of Science, PsycINFO and Cochrane Library, 
NICE guidelines and grey literature searches via google, 
google scholar and social media (e.g. Twitter). We also 
examined the reference lists of included relevant docu-
ments to identify additional documents. In addition, 
we continued to include new papers identified through 
social and professional networks and journals alerts 
(See Fig. 1).

Step 3: Selecting articles and extracting data
Inclusion and exclusion criteria for the review (See 
Table  1) were based on our research question, initial 
CMOCs and discussion with the RMG. Those aged 65 
and over were included, in line with the majority of other 
research studies focusing on older people. Care home 
residents were excluded as their medication is frequently 
managed with the assistance of care home staff, in com-
parison to people living in their own home who often 
manage medication on their own or with the help of a 
family member or friend (informal carer). We included 
documents if they described deprescribing interven-
tions or medication review interventions with a focus 
on deprescribing. We only included interventions that 

http://www.rameses
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employed an MDT approach- defined as a group of HCPs 
from two or more disciplines brought together to deter-
mine patients’ treatment plan [23], which can be either 
independently or in parallel [22].

All of the identified abstracts were double-screened for 
eligibility by one author (ER) who screened all abstracts, 
and one of four other authors (KI, QYT, SL, NC). The 
blinded RAYYAN software was used for this task and 

Fig. 1 PRISMA Document selection flowchart [36]

Table 1 Inclusion and exclusion criteria for the realist review

Inclusion criteria Exclusion criteria

Context Interventions conducted in general practice alone or in combina-
tion with community pharmacy or home visits by any HCP

Any other setting eg. secondary care or care homes

Population Participants aged 65 years and over Participants aged under 65 years

Participants living in their own home Participants living in nursing/care homes

Intervention Intervention for medication review with a deprescribing element 
(i.e., the process of tapering /dose reduction, stopping, or switching 
drugs, with the goal of improving outcomes)

Intervention for medication review without a clear deprescribing 
element

Intervention includes a multidisciplinary aspect (i.e., a group of pro-
fessionals from two or more disciplines who work on the same 
project or issue, independently or in parallel)

Intervention includes professionals from a single discipline (i.e., 
without a multidisciplinary aspect)

Outcome Any process or staff/patient outcome measures based on primary 
data related to deprescribing

No process or outcome measure reported

Other Studies published in English Studies not published in English
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also for deduplication. Any discrepancies were resolved 
through discussion between the two authors. The next 
stage involved four of the authors (KI, ER, ARS, RS) 
double-screening all full-text documents that were iden-
tified as potentially eligible at this stage, with any dis-
crepancies regarding inclusion resolved through regular 
team discussion between all four authors. The selection 
of full-text documents primarily focused on the extent to 
which the articles could contribute to the development 
and refinement of the initial programme theory. When 
the final list of full text documents to be included had 
been agreed on by the research team, the characteristics 
and details of these interventions and populations were 
extracted into an MS Excel spreadsheet. An overview of 
all studies included is shown in Table  2 and the docu-
ment selection process is shown in Fig. 1 in the PRISMA 
flowchart [36].

All documents were assessed based on relevance and 
rigour, in line with RAMESES guidelines [35]. Relevance 
was determined based on the extent to which the data 
can contribute to the development of the programme 
theories i.e. there was sufficient description of the inter-
vention to determine contextual information and mecha-
nisms. We only included papers that provided this detail. 
Rigour refers to the quality and credibility of the methods 
used to generate the data. All the documents included 
focused on the testing or evaluation of interventions and 
the methodological rigour in terms of how the data were 
generated was high for all the studies. We also made the 
decision that if the intervention did not report outcomes, 
it was excluded as it would not address our specific aims 
(i.e. not relevant). Therefore, the majority of documents 
included were of high relevance and high rigour. For 
three documents which were assessed as highly relevant 
but lacked adequate detail, we contacted the authors for 
clarification and collected additional detail where possi-
ble. The relevance and rigour of all papers included were 
assessed by ER, KI, AR and RS and any discrepancies 
were resolved in discussion as a team.

Step 4: Synthesising the evidence and drawing conclusions
Extracted data was coded by four authors (ER, KI, AR, 
RS) using detailed tables in Excel to identify context, 
mechanisms and outcomes in each intervention, taking 
an inductive approach to allow the codes to emerge from 
the data. This was an iterative process involving regu-
lar team discussions, enabling our ten initial CMOCs to 
evolve, and either be refined or refuted, and new CMOCs 
were developed to further uncover causal links between 
contexts, mechanisms and outcomes. Once a CMOC 
was established, all documents were re-read in detail for 
confirmation or disconfirmation. This process contin-
ued until the research team was in agreement that we 

had captured enough data to further develop and refine 
the programme theory. At this stage, we had a list of 22 
CMOCs that were discussed in-depth during a face-to-
face meeting between three of the authors (KI, AR, ER) 
and were categorised under four overarching themes, as 
presented in the results.

The second stage of synthesis involved engagement 
with key stakeholders to test and refine CMOCs. The 
rationale for involving relevant stakeholders was that 
they can help identify priorities, understand the prob-
lem and help find solutions that could make a difference 
to future implementation in the real world [65]. Realist 
interviews and focus groups with key stakeholders were 
used to ‘test’ the findings from the programme theory 
identified. Stakeholders provided feedback and discus-
sion around the CMOCs during five focus group discus-
sions and three individual interviews with a total of 26 
health care professionals based at UK general practices 
(eight practice pharmacists, seven GPs, five advanced 
nurse practitioners, two frailty practitioners who were 
also social prescribers, two medical students on place-
ment in a general practice, an advanced physiotherapy 
practitioner and a dietician). In addition, we conducted 
individual interviews with ten patients (aged 65 and over) 
and three informal carers to test the CMOCs. A further 
11 new CMOCs were added to the list of 22 and under-
went further iterations to the wording in order to ensure 
the context, mechanisms and outcomes were fully cap-
tured. When no further iterations were emerging, the 
research team agreed theoretical saturation had been 
reached and our programme theory was finalised.

The third stage involved going back to all included 
documents and notes from the stakeholder discussions 
and mapping them against the list of CMOCs for a final 
check. This helped us to see how relevant each CMOCs 
was to the dataset and check whether any important 
details had been missed. The final list of CMOCs along-
side each data source is shown in Table  3. The next 
stage was to use the final programme theory to develop 
recommendations for primary care practice from an 
implementation perspective, drawing on Normalisation 
Process Theory (NPT) [66] (see Table 4). NPT focuses on 
what people do and how they work to address the issue 
of how interventions are adopted, embedded, and inte-
grated into organisational routines. NPT explains this 
with reference to four constructs: coherence or sense 
making, cognitive participation, collective action, reflex-
ive monitoring [66]. The mechanisms identified through 
our programme theory were mapped against the four 
constructs of NPT to aid clinicians and researchers to 
design services or interventions that could facilitate a 
successful implementation of MDT medication review 
and deprescribing process in primary care.
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Results
In total 28 documents were included. They were pub-
lished between 2003–2023 and used a range of inter-
vention designs, including ten Randomised Controlled 
Trials and four pilot studies. The majority of stud-
ies were conducted in the Netherlands, USA, Canada 
and New Zealand. We provide a narrative overview 
of the findings extracted in the 33 CMOCs (see 
Table  3) developed through our analysis, categorised 
under four themes (see Fig.  2). Our analysis identi-
fied potential intervention strategies and mechanisms 
that could facilitate a successful multidisciplinary 
approach for deprescribing in primary care for older 
people, as measured by the effective implementation 
of the approach and process, and patient and/or staff 
outcomes.

Health care professional roles, responsibilities 
and relationships
Our review has identified the need for clearly defined 
roles and responsibilities for multidisciplinary team 
members and the importance of the communication and 
relationships within the team. In summary, when phar-
macists are well-integrated into the primary care team 
and take the lead on conducting medication reviews, with 

the involvement of GPs and other health care profession-
als (HCPs) as appropriate, this facilitates better commu-
nication and decision-making within the team, leading to 
more successful implementation of deprescribing.

Integration of pharmacists in the MDT
A clear medication review and deprescribing process 
with defined roles and responsibilities of HCPs can lead 
to higher acceptance rates of deprescribing recommen-
dations by GPs, with a reduction in the number of medi-
cations taken by older people (CMOC 1). This involved a 
pre-defined workflow plan for the roles of different HCPs 
at each stage of the process, mainly with pharmacists 
leading the medication review and GPs having the final 
decision about the recommendations. When pharmacists 
lead medication reviews, there is likely to be a reduction 
in inappropriate prescribing if they are well-integrated 
within the multidisciplinary team as this can facilitate 
closer relationships and better communication between 
HCPs, aiding decision-making (CMOC 2). Evidence was 
identified for the reverse, as lack of trusted and healthy 
relationships between GPs and pharmacists can lead 
to less pharmacist-initiated deprescribing recommen-
dations being accepted and agreed by GPs (CMOC 3). 

Table 4 Recommendations for practice, based on Normalisation Process Theory (NPT) [66]

NPT construct Definition of NPT construct Recommendations

Coherence/sense-making The extent to which study participants made sense of, 
and had a clear knowledge and understanding of the inter-
vention

- Education for patients and carers on the rationale 
for deprescribing medications
- HCPs training (experiential, MDT, direct patient care tasks)
- Clear roles and responsibilities of the MDT team members
- Familiarity of the role of pharmacists within primary care

Cognitive Participation The extent to which participants bought into the interven-
tion, engaged with it and committed to it

- Integration and co-location of pharmacists in primary care 
teams
- Utilising the skills of different HCPs (e.g. nurses, social 
prescribers, frailty practitioners)
- Involvement of informal carers
- Building trusting relationship between the different HCPs

Collective Action The allocation of organisational and personal resources 
to interventions, how the intervention was operationalised 
and the definition of roles and responsibilities

- Prioritising high-risk patients using practice systems
- Offering deprescribing as a trial off medication or ‘drug 
holiday’
- Start with ‘quick wins’
- Tailored mode of communication (Face-to-face appoint-
ments vs telephone and home visits)
- Taking into account patient preferences and goals (person-
centred approach)
- Aligning structured medication reviews with other 
appointments
- Using deprescribing tools (eg STOPP/START)
- Good communication between the team members (asyn-
chronous vs synchronous)
- Access to and documentation in medical records

Reflexive Monitoring The extent to which the interventions were subjected 
to appraisal and evaluation, assessments of interventional 
impact, and processes of reflection, learning, and refinement 
to ensure sustained change

- Monitoring and follow up of patients
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Involvement of pharmacists in the medication review 
process is also reported to give health care professionals 
greater confidence to deprescribe unnecessary medica-
tions (CMOC 4). This was supported by the stakeholder 
consultation, which identified that experienced pharma-
cists who are well-integrated into the primary care team 
frequently take the lead on deprescribing decisions and 
consult with GPs when a patient has complex needs. 
Equally when a GP or advanced nurse practitioner takes 
the lead on a decision to deprescribe they consult with 
the practice pharmacist for advice when necessary.

Involvement of GPs and other HCPs
The importance of the involvement of GPs in the process 
was also identified through our review. When medica-
tion reviews are led by pharmacists, if GPs are actively 
involved and engaged in the discussions about patients’ 
medications, they are more likely to accept and discuss 
with patients any medication changes recommended by 
pharmacists (CMOC 5). In relation to communication 
between pharmacists and GPs where pharmacists are 
not integrated into the primary care team, GPs are more 
likely to accept pharmacist recommendations to depre-
scribe if they relate to issues with safety (i.e., potentially 

inappropriate or high-risk prescribing) rather than cost 
(CMOC 6). In addition to pharmacists and GPs playing 
a key role, our stakeholder consultation identified that 
involving and utilising the skills of other healthcare pro-
fessionals (e.g., health care assistants, pharmacy techni-
cians, social prescribers, frailty practitioners) could make 
the medication review process more efficient and reach 
out to more patients (CMOC 7). For example, health care 
assistants can complete measurements such as blood 
pressure, pharmacy technicians can provide advice on 
medicines to some patients with less complex needs, 
social prescribers can help to address alternatives to pre-
scribing medication in relation to well-being and mental 
health, and frailty practitioners can conduct medication 
reviews as part of holistic needs assessments for those 
living with frailty.

Another approach to multidisciplinary medication 
reviews involved a collaboration between geriatricians 
and GPs. Suggestions from geriatricians for changes in 
medications following a comprehensive geriatric assess-
ment of patients gives GPs confidence to implement 
medication changes. The close and trusting relation-
ship that GPs have with the patient means they are in an 
ideal role to follow up patients to monitor medication 

Fig. 2 Final programme theory: Multidisciplinary medication review and deprescribing for older people in primary care
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changes. Findings showed that collaboration between a 
GP and a geriatrician can lead to more medicines being 
stopped and doses reduced resulting in positive effects 
on patients’ health-related quality of life (CMOC 8).

A key theme from our stakeholder consultation 
focused on the challenges of information continuity 
between primary and secondary care. When conduct-
ing medication reviews within primary care, for exam-
ple following patient discharge from hospital, improving 
information continuity between primary and secondary 
care and involving  patients’ secondary care consultants 
were suggested as ways to support primary care teams 
to have more informed discussions with patients about 
any changes in their medications (CMOC 9). Stake-
holder consultation strongly suggested that deprescrib-
ing should be considered as part of regular prescribing 
practice in primary and secondary care. Clear planning 
and recording of the rationale for prescribing, treatment 
goals, and length of treatment at the point of prescribing 
could support HCPs in their conversations with patients 
about their medicines when medication reviews are due. 
This could also support patients to anticipate, prepare for 
and engage in discussion around the continuing need for 
medications and facilitate their informed decision-mak-
ing about deprescribing medicines (CMOC 10).

Healthcare professional training and education
Deprescribing is a complex process and many HCPs may 
experience issues with  confidence in stopping medica-
tions safely, highlighting the need for training and educa-
tion to support them in their deprescribing endeavours 
[67]. This was reflected in the findings from our stake-
holder consultation as some  HCPs expressed concern 
about the potential risks of deprescribing for patients, 
particularly older patients with frailty, hampered by a 
lack of clear clinical guidelines on deprescribing. Educa-
tion on prescribing and deprescribing skills should run 
from “entry-to-practice” through the career of HCPs and 
should continue to be part of their professional devel-
opment [68]. Our review identified two studies which 
reported that deprescribing decisions and improvements 
in patient and medication-related outcomes can be facili-
tated by training and education for HCPs that focus on 
patient involvement in deprescribing.

In the first study an interprofessional educational inter-
vention incorporating experiential learning theory, team 
discussion and collaborative direct patient care, involv-
ing patients and carers in shared decision-making, led 
to improvements in the knowledge and skills of HCPs 
regarding polypharmacy and complex medication man-
agement, and resulted in a reduction in the number of 
medications, dose, and/or frequency of medications 

prescribed to older patients [41] (CMOC 11). The expe-
riential learning model included (1) patient selection and 
completion of a medication review, (2) acquisition of 
new knowledge and concepts in a pre-clinic conference, 
(3) practical application in a shared medical appoint-
ment with patients and an individual appointment, and 
(4) synthesising information with an interprofessional 
team. Working as part of a team and being able to draw 
on the expertise and experience of colleagues helped 
some healthcare professionals overcome a lack of con-
fidence in their own skills and experience. The second 
study reported that training for pharmacists based on the 
use of Goal Attainment Scaling (GAS) in clinical medi-
cation reviews, an individualised goal-setting and meas-
urement approach aimed at patients with multiple health 
conditions, can lead to higher implementation rates of 
recommendations for drug-related problems compared 
to non-GAS related drug-related problem [49] (CMOC 
12). Reduction in number of pills taken was one of the 
most prevalent goals identified by older people, attained 
by 20%.

Format and process of the medication review
The format and process of multidisciplinary medication 
reviews and deprescribing are important elements in 
relation to outcomes. Specifically, this relates to factors 
that can facilitate the efficiency of a multidisciplinary 
approach to medication review and deprescribing, mode 
of communication with patients and planned follow-up 
with patients.

Efficiency of a multidisciplinary process
Our review has identified the importance of the resource 
efficiency of the medication review and deprescribing 
process for HCPs involved. In summary, the efficiency of 
a multidisciplinary medication review and deprescribing 
process can be facilitated by the use of medication review 
tools, systems to target high-risk patients, the co-loca-
tion of pharmacists in primary care teams with access to 
patients’ medical records, and electronic asynchronistic 
communication.

In relation to time and resources, our review identi-
fies several factors that can facilitate the efficiency of the 
process of medication review and deprescribing. Use of 
explicit or implicit tools to help identify any potentially 
unnecessary or inappropriate medications may assist 
HCPs to make recommendations to deprescribe, result-
ing in a reduction in numbers of prescribed medications 
(CMOC 13). (Refer to Table  2 for further details of the 
tools used).

Our review identified that GPs and pharmacists are less 
likely to carry out and sustain engagement in the pro-
cess of a proactive multidisciplinary medication review 
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if the process is too time-consuming for those delivering 
it (CMOC 14). Our stakeholder consultation highlighted 
the importance of practices having systems in place to 
carry out proactive as well as reactive medication reviews, 
by identifying high risk patients and prioritising those 
who need urgent medication reviews. However, there was 
no clear evidence from the review to suggest the best way 
in which patients should be targeted, for example based 
on level of frailty or types of medication. In the two stud-
ies targeting older people with frailty, one showed no dif-
ference [64] and the other did show a difference [45], with 
the main variation being the process of the medication 
review, and the integration and relationship between the 
MDT, indicating that collaborative working is particularly 
important for patients with complex needs. Importantly, 
the co-location of pharmacists in primary care settings 
allows face-to-face communication with GPs and other 
members of the MDT about high-risk patients or those 
with complex needs which facilitates timely shared-
decision making (CMOC 15). Access to patient records, 
allows those conducting the medication review (e.g. phar-
macists) to make, document and share better-informed 
deprescribing recommendations with other HCPs in a 
timely and more efficient way, leading to a higher imple-
mentation rate  of their deprescribing recommendations 
(CMOC 16). Based on our stakeholder consultations, 
asynchronistic communication using electronic tasking 
and messaging services could also be a useful and efficient 
means of communication to make decisions as a multidis-
ciplinary team (CMOC 17).

Mode of communication with patients
Whether medication reviews are conducted in-person, 
on the phone or virtually can impact on engagement of 
patients in the process and their decision to continue or 
stop medications. 

A shared decision-making approach involves clini-
cians and patients sharing the best available evidence 
when faced with the task of making decisions, and where 
patients are supported to consider options, to achieve 
informed preferences [69]. Studies included in this review 
highlight that involving patients through face-to-face 
communication during medication reviews facilitates 
shared-decision making, leading to a reduction in medi-
cines related-problems (CMOC 18). Our review identi-
fied that patients with high treatment burden are less 
likely to attend and engage in primary care appointments 
if they have to attend an additional appointment for the 
purpose of medication review (CMOC 19). Treatment 
burden includes not only the workload of medication but 
all types of health care interventions, and its impact on 
patient functioning and well-being [70]. Alignment of 
face-to-face medication reviews with other routine visits 

is suggested as an approach that could reduce burden 
on patients who have a high treatment burden including 
frequent visits to healthcare professionals. Our stake-
holder discussions also suggest the mode of communi-
cation during a medication review should be tailored to 
the individual needs of the patient and their informal 
carers in order to involve and engage them in the pro-
cess (CMOC 20). For example, phone appointments 
are appropriate for some patients with limited mobility, 
and they impose less time burden for both patients and 
health care professionals. However, home visits, if feasi-
ble, are particularly useful for giving HCPs more context 
to older patients’ individual circumstances and medicines 
use, for example for patients living with frailty, carrying 
out medication review as part of a holistic approach by 
frailty practitioners during home visits may be an ideal 
approach to minimise burden, if primary care teams have 
the expertise and resources.

Patient follow‑up support
Having a process in place for health care professionals 
to follow up and monitor patients, and provide support 
after initiating changes in medications, is key to facili-
tating and sustaining deprescribing, fostering continuity 
of care and trusted relationships between patients and 
HCPs. Our stakeholder consultation identified that phar-
macists or advanced nurse practitioners are best placed 
to carry out a follow-up, as GPs have less time and capac-
ity for this task.

Studies show that medication reviews including a 
scheduled follow-up by a pharmacist (either by phone or 
in person) to monitor and address any medication related 
issues are likely to lead to a reduction in the number of 
inappropriate medications prescribed to the patient 
(CMOC 21). In relation to this, patients are more likely 
to have the confidence to accept and stop a medication 
when pharmacists offer deprescribing as a trial off medi-
cation that could be restarted anytime if needed (‘drug 
holiday’), and a planned follow-up with an HCP is in 
place (CMOC 22). In the included studies, evidence was 
suggested for the reverse; lack of engagement and poor 
follow-up by HCPs after agreeing on changes in medica-
tion regime with patients, can lead to a negative impact 
on patients’ quality of life and relationships with HCPs. 
This was attributed to patients feeling a sense of aban-
donment due to unmet expectations and lack of continu-
ity of care [37] (CMOC 23).

Involvement and education of patients and informal carers
Involvement and education of patients and their relatives 
or informal carers in the process of a medication review 
and deprescribing is a key facilitating factor. Educa-
tion about the indications of medicines, the purpose of 
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regular medication reviews, the rationale for deprescrib-
ing and the role of pharmacists are areas that can facili-
tate the process of deprescribing.

When older patients are unfamiliar with the role of 
pharmacists and advanced nurse practitioners within pri-
mary care, they are less likely to participate and engage 
in a medication review when invited by a pharmacist or 
advanced nurse practitioners and are less likely to accept 
deprescribing recommendations (CMOC 24). When a 
patient has a good understanding of the rationale for 
stopping a medication, they are more likely to accept, 
carry out and sustain HCP’s recommendations as part 
of a medication review (CMOC 25). In particular, when 
high-risk patients are involved in medication reviews, 
educating and involving both patients and informal car-
ers on reasons and decisions about medications may 
mean they feel more engaged in the process leading to 
higher rates of acceptance of deprescribing recommen-
dations and a reduction in the number of medications 
(CMOC 26). When a health care professional focuses 
on patient preferences and priorities during a medica-
tion review, this leads to patients feeling more engaged 
in the process meaning they are more likely to accept any 
changes in their medication regime (CMOC 27).

Patients are more likely to accept deprescribing rec-
ommendations when they come from a trusted HCP 
(CMOC 28). Our stakeholder consultation suggested 
that when conducting medication reviews in primary 
care, patients are hesitant to accept deprescribing rec-
ommendations from GPs or pharmacists if medica-
tions have been started by a secondary care consultant 
because patients trust that they have specialist knowl-
edge and therefore may believe the medicines are to be 
taken indefinitely (CMOC 29). Transitions between pri-
mary and secondary care can result in gaps in documen-
tation and communcation of changes made to patient 
treatment plans and can hinder HCPs understanding of 
patients’ current medication regimens and health needs, 
therefore obstructing the process of medicines opti-
misation and deprescribing. Attitudes and perceptions 
about deprescribing and patients’ relationship and trust 
of HCPs involved in the medication review process play 
an important role. Research suggests that patients are 
open-minded about deprescribing and are willing to stop 
medications if recommended by their doctors [71]. Stake-
holder consultation suggested that if a patient feels anx-
ious about the consequences of stopping a medication or 
views medications as crucial to their well-being then they 
are less likely to accept deprescribing recommendations 
from health care professionals (CMOC 30). This could be 
addressed by engaging patients in the deprescribing pro-
cess through a ‘quick win’ approach (CMOC 31) whereby 
HCPs start the deprescribing process with a simple 

deprescribing change that can lead to either no change 
or noticeable improvements in symptoms by patients, 
and so are more likely to accept and implement further 
deprescribing recommendations when suggested by their 
HCPs in future medication review appointments.

Patients’ willingness to engage with and consider 
deprescribing may be shaped by how they perceive 
the value of their medications and the involvement of 
their families and carers [27]. Involving informal carers, 
including those caring for people living with cognitive 
impairment, in the medication review discussions (for 
example using resources such as educational brochures) 
can help patients to feel more supported to implement 
any changes in medications (CMOC 32). Based on our 
stakeholder consultation, relatives and informal carers of 
patients are more likely to engage in a medication review 
and deprescribing process if they experience treatment 
burden related to the medication management of their 
relatives, potentially leading to an increase in uptake of 
deprescribing recommendations (CMOC 33).

Discussion
This realist review and synthesis has identified mecha-
nisms, categorised under four overarching themes, that 
contribute to the success of multidisciplinary medica-
tion reviews and deprescribing interventions for older 
people within primary care. First, deprescribing inter-
ventions are more  likely to work when collaboration 
exists between well-integrated multidisciplinary teams, 
with clear roles and responsibilities, and in particular 
where pharmacists take a lead role, but also utilising the 
strengths of other MDT members. Second, we identi-
fied that HCP training focusing on working as part of 
an MDT to support decisions about deprescribing as 
well as on involving patients and carers in shared-deci-
sion making about their medications could facilitate 
successful deprescribing interventions. Third, the for-
mat and process of the medication review is an impor-
tant consideration in designing successful deprescribing 
interventions. Key aspects for considerations include 
appropriate systems of digital and face-to-face communi-
cation between the MDT members, co-location of team 
members and access to patient records, systems to target 
high risk patients and the use of tools to support medica-
tion reviews. The mode of communication with patients 
is also important with face-to-face appointments deemed 
ideal for discussing deprescribing, but with the ability 
to tailor this according to patient and carer needs. For 
example, home visits should be considered if possible, for 
patients living with frailty or without means to attend in-
person, whereas telephone appointments could be appro-
priate for patients with  less complex needs. Scheduled 
follow-up by a pharmacist (either by phone or in person) 
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to monitor and address any medication related issues is 
also essential. Fourth, the involvement of patients and 
carers in the process of deprescribing is key, facilitated 
by trust in HCPs and continuity of care. Taking account 
of patient preferences and priorities, patient education 
including explaining the rationale for deprescribing, and 
involving carers, particularly where patients have cogni-
tive impairment, can facilitate patient engagement and 
shared-decision making in the deprescribing process. 
Continuity of care is key and having systems for sched-
uled follow-up and monitoring should be in place.

Research indicates that detail on how deprescrib-
ing activities are delivered has previously been under-
reported, making it challenging to apply evidence on 
deprescribing interventions in clinical practice [72]. Tak-
ing a novel approach, we draw on Normalisation Process 
Theory (NPT) [66] as a framework for our realist review, 
enabling the identification of a number of recommenda-
tions that could increase the success of implementing 
deprescribing in primary care (see Table  4). We discuss 
these below, with reference to the four NPT constructs: 
coherence or sense making, cognitive participation, col-
lective action and reflexive monitoring.

Coherence and sense making
Targeted training to increase HCP confidence
In relation to the NPT construct of coherence, referring 
to the extent to which study participants made sense 
of, and had a clear knowledge and understanding of the 
intervention [66], our review found that increasing confi-
dence of HCPs in deprescribing can be achieved through 
targeted training and education programmes. Integrating 
shared-decision principles, goal setting, and experiential 
learning that includes practise in working as part of an 
MDT and applying knowledge in practice with patients 
can be beneficial. However, the availability of simulation-
based training or other team training curricula, mod-
ules, and facilities focused on medicine management and 
deprescribing is rather haphazard [73]. A challenge for 
modern healthcare is making the provision and evidenc-
ing of systematic training in team skills a requirement 
of training and appraisal, rather than an option [74]. A 
qualitative synthesis of research investigating multidisci-
plinary primary care team working found that investing 
time and resources towards team building was beneficial 
[75]. This is increasingly important as the primary care 
workforce in the UK and elsewhere continues to diver-
sify, including a greater number of different professions 
with prescribing rights. Deprescribing interventions 
designed to improve team working and communication 
are needed, with the potential to apply learning from the 
way MDTs work in other specialities such as surgery and 
oncology, within the primary care working environment.

 Implementing a supportive infrastructure with clear MDT 
roles and responsibilities
Another important mechanism identified by our review, 
to support coherence of deprescribing interventions is 
related to the roles and responsibilities of the MDT mem-
bers. It has been argued that a multidisciplinary approach 
can result in diffusion of responsibility, a reluctance to stop 
medicines prescribed by others and a lack of confidence to 
intervene in complex medication regimens [2]. However, 
as our review has identified, a supportive system that pro-
vides clear guidance around professional roles and respon-
sibilities and that enables multidisciplinary working and 
communication, and continuity of care can address this 
[27]. Clarifying roles and responsibilities in the medication 
review and deprescribing process, and allocating sufficient 
resources to these roles, would provide the infrastructure 
to support and formalise the process, which may give 
healthcare professionals the “permission” to undertake it 
[27]. However, we acknowledge that deep-rooted hierar-
chical cultures within healthcare systems are an impor-
tant factor here, that are unlikely to be an easy challenge 
to overcome. There is a need for a deprescribing compe-
tency  framework to help define responsibilities against 
capabilities and skills. Work on this has already begun, for 
example a curricular framework for an interprofessional 
approach to deprescribing [76], standards of practice for 
polypharmacy and chronic disease medication reviews in 
general practice [77] have been developed, and a depre-
scribing competency framework in nursing for older peo-
ple is also under development [78]. Using competency 
frameworks to allocate roles within the MDT team regard-
ing deprescribing decisions could be beneficial however 
more research is needed in this area.

Patient and carer information and education
Informing and educating patients and their carers 
about the role of pharmacists, the purpose of medica-
tion reviews and the rationale for deprescribing, are key 
facilitators for patient and carer engagement and shared-
decision making. A recent review of deprescribing inter-
ventions in primary care identified that most patient 
education focused on the patient’s medical condition, 
harm from medications and on a lack of evidence for 
medicine continuation in old age [79]. However, most of 
the available resources did not contain balanced informa-
tion on both potential benefits and risks of deprescribing, 
and the majority required high health literacy levels mak-
ing them inaccessible to many [80]. Co-designing materi-
als with patients and carers  is important  to incorporate 
their personalised needs, given the mounting evidence 
that patient-centred care and shared-decision making 
can improve patient satisfaction, adherence, quality of life 
and overall health outcomes [81].
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Cognitive participation
Integrated multidisciplinary teams
In relation to the NPT construct of cognitive participa-
tion, referring to the extent to which participants bought 
into the intervention, engaged with it and committed to 
it [66], we found that the process of deprescribing can 
be facilitated by drawing on the strengths of different 
HCPs. This includes frailty practitioners, advanced nurse 
practitioners and social prescribers, as well as pharma-
cists. Pharmacists have a key role to play in deprescrib-
ing and our realist review has shown that integration and 
co-location of pharmacists within the primary care team 
is key to drive success of deprescribing. In the UK, phar-
macists and other non-medical prescribers are increas-
ingly working as part of a multidisciplinary primary 
care team to consult with and treat patients directly and 
improve outcomes related to medicines [82] and more 
countries are moving towards integrating pharmacists in 
primary care.

Maintaining continuity of care and information
Trust in HCPs and continuity of care are essential ele-
ments of medication review and deprescribing [27]. 
Our stakeholder consultation has indicated that positive 
relationships between HCPs and patients can facilitate 
deprescribing conversations and help HCPs to effec-
tively implement deprescribing. The feeling of confidence 
or reassurance that the healthcare professional has the 
patients’ best interests at heart and that their decisions 
are grounded in an understanding of the patient, is a 
core component of effective healthcare [27]. To build 
trust between patients and HCPs it is essential to reach 
a shared understanding of the risks and benefits of medi-
cines with tailored explanations through a consistent 
management plan that includes a planned follow-up to 
review any changes [27]. All forms of continuity (rela-
tional, informational and management) are important for 
building trust and successful engagement in deprescrib-
ing [83]. A patient-centred approach through actively 
identifying patient needs, enabling patient and carer 
involvement in deprescribing discussions and agreement 
on action plans are important mechanisms [27].

Considering deprescribing as a continuum
Deprescribing should be considered part of routine pre-
scribing practice [84], and approached as a continuum 
beginning when a prescription is first initiated. It is 
important that goals of treatment are recorded at the 
point of prescribing to support patients and their health 
care professionals in future consultations to discuss the 
continuing need for medications [2]. Our realist stake-
holder consultations highlighted that this could support 
health care professionals in their dialogue with patients 

about their medicines. It could also help patients to make 
informed decisions at the start of treatment and to weigh 
up the benefits and risks when considering tapering or 
stopping a medication. Prescribing, especially among 
older people with comorbidities, should incorporate the 
principles and practices of effective safety-netting into 
the patient management plan [85], and our review sug-
gests that incorporating these safety-netting principles 
and practices into the medication review and deprescrib-
ing conversation is essential to protect both the patient 
and HCP. Collaborative decision-making with patients 
could mean sharing responsibility of deprescribing deci-
sions between HCPs and patients, thus addressing some 
of the challenges HCPs face in terms of lack of guidelines 
and uncertainty about consequences of stopping medi-
cines [27].

Collective actions
Tailored mode of communication, documentation 
and delivery
Our review has identified a number of mechanisms 
in relation to the NPT construct of collective actions, 
referring to the allocation of organisational and per-
sonal resources, how the intervention was operation-
alised and the definition of roles and responsibilities 
[66]. These included open and good communication 
channels between MDT members (synchronous and 
asynchronous, including electronic tasking systems), 
tailored mode of delivery of medication review appro-
priate to patients’ needs, systems to identify and tar-
get high risk populations, accessing clinical records for 
accurate acquisition of patient information and better 
documentation of deprescribing plans and the use of 
tools to support medication reviews. Recent reviews 
have identified the range of implicit and explicit tools 
available for different stages in the process of medica-
tion review and deprescribing and further research is 
needed to assess their implementation in clinical prac-
tice [14, 86].

Considering patient and carer priorities and implementing 
strategies to develop trust in deprescribing decisions
There is evidence that older patients may be willing to 
stop a medication if recommended by their doctors [87], 
however our stakeholder consultation indicated that 
some HCPs might be hesitant to deprescribe medications 
initiated by hospital specialists and patients might feel 
some reliance on medications. It is therefore, important 
to identify patients’ attitudes towards deprescribing and 
define their goals of care by involving them in the medi-
cation decision-making and management process before 
suggesting reducing or stopping a medication. Our stake-
holder analysis has identified that patient engagement 
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and trust can be developed by offering deprescribing as 
a trial off medication, (‘drug holiday’) that can be moni-
tored and restarted anytime if needed. Trust can also be 
developed by starting with simple deprescribing changes 
tailored to the individual patient, taking into consid-
eration their priorities, that could lead to noticeable 
improvements in symptoms by patients (‘quick wins’). 
These gradual, incremental changes over time in partner-
ship with the patient have been referred to as ‘tinkering’ 
[88]. Our findings support an ethnographic study that 
identified medication review as a complex and ongoing, 
collaborative process characterised by small, incremental 
changes, best in the context of relational continuity, as 
opposed to a ‘one-off’ activity [89] carried out by a single 
health care professional working in isolation. It is impor-
tant this is taken into account when decisions are made 
about how care pathways and service delivery operate.

Reflexive monitoring
Monitoring and follow up of patients
With reference to the NPT construct of reflexive moni-
toring,  referring to the extent to which interventions 
are subject to evaluation, assessments of interventional 
impact, and processes of reflection, learning, and refine-
ment to ensure sustained change [66], our review has 
found that having systems in place to monitor and follow-
up patients following medication changes is essential. 
Robust follow-up plans should be agreed with patients, 
allowing continuity of care and support for patients who 
are concerned about negative consequences and with-
drawal of care. Monitoring of symptoms/side-effects 
should be tailored to patients’ cases and may involve 
follow-up telephone or in-person appointments with a 
focus on the provision of support in relation to their pri-
orities as well as the tracking of any withdrawal symp-
toms or physiological responses to deprescribing (e.g., 
blood pressure and cholesterol checks) [72]. Our review 
suggests that pharmacists, pharmacy technicians and 
nurse prescribers are best placed to monitor and follow-
up patients, providing co-ordination and continuity of 
care. Management continuity can help reassure patients 
and healthcare professionals that any unwanted effects of 
medication changes will be managed [27].

Strengths and limitations
The strength of our study lies in the realist review meth-
ods, ideal in revealing the underlying mechanisms 
that explain how an intervention works, or does not, 
for whom in relation to older patients, informal car-
ers and health care professionals, under what circum-
stances  and  why [32], with valuable guidance from our 
multidisciplinary RMG and stakeholder consultation. 
Taking a novel approach, we used NPT as a framework 

for our realist review, to suggest mechanisms to facili-
tate the implementation of the deprescribing process 
in primary care. NPT has been found to provide a con-
sistent representation and explanation of the processes 
of intervention implementation in primary care, irre-
spective of the focus of the intervention [90]. Our real-
ist review focused on interventions targeting MDTs in 
primary care, and the majority did not generally include 
data from patients and carers. However, we have incor-
porated qualitative stakeholder consultation data  from 
patients, carers and HCPs which has provided important 
detail to strengthen and extend our CMOCs. Although 
a few limitations should be considered when interpret-
ing our findings. The UK context of our stakeholder con-
sultations where pharmacists are becoming established 
members of the primary care team, with a prescribing 
role and increasingly responsible for conducting medica-
tion reviews, differs from the context of the majority of 
studies included in the review where pharmacists gen-
erally did not have a prescribing role, nor were they an 
established part of the primary care team, on the whole. 
Therefore, these different contexts must be taken into 
account when interpreting and applying the findings in 
clinical practice. Very few studies measured time-savings, 
which our review has shown is an important aspect for 
HCPs when conducting medication reviews and is par-
ticularly important given the increasing pressure primary 
care is currently experiencing in the UK and elsewhere.

Conclusion
Our work has highlighted the complexity of medica-
tion review and deprescribing interventions. We have 
developed a programme theory and made recommen-
dations that could support general practices to priori-
tise and implement deprescribing more efficiently. A 
multidisciplinary approach with pharmacists taking 
a lead role but in the context of a well-integrated and 
co-located team, with clear roles, good communication 
and collaboration, drawing on the strengths and exper-
tise of other MDT members, and the involvement 
and engagement of patients and carers in the process 
are all key. It is important to have a clear process that 
identifies and targets high-risk populations (for exam-
ple, those taking 10 or more medicines, referred to as 
hyper-polypharmacy, or on specific high-risk medica-
tions) for medication review, using appropriate modes 
for involving patients and their carers/family members 
in discussions about their medications, starting with 
quick wins and offering deprescribing as a drug holi-
day, and ensuring appropriate and tailored follow-up 
plans that allow continuity of care and management. 
Deprescribing is challenging due to lack of policies 
and guidelines as well as the complexity of the health 
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care system and the complexity of patients, particu-
larly those who are older and living with frailty. There-
fore, it is crucial to use ‘out-of-the-box thinking’ and 
embrace innovative, non-traditional approaches that 
bypass systems-level barriers [91]. We hope that our 
programme theory and implementation strategies will 
contribute to an understanding of what good depre-
scribing practice looks like and inform the design of 
future interventions and services that successfully 
embed deprescribing in primary care.
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