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Abstract
Background:  More older people are living in the community with multiple diagnoses and medications. Managing multiple medications produces issues of
unrivalled complexity for those involved. Despite increasing literature on the subject, gaps remain in understanding how, why and for whom complex
medication management works, and therefore how best to improve practice and outcomes. MEMORABLE, MEdication Management in Older people: Realist
Approaches Based on Literature and Evaluation, aimed to address these gaps. Methods: MEMORABLE used realism to understand causal paths within
medication management. Informed by RAMESES (Realist And Meta-narrative Evidence Synthesis: and Evolving Standards) guidelines, MEMORABLE involved
three overlapping work packages: 1) Realist Review of the literature (24 articles on medication management exploring causality); 2) Realist Evaluation (50
realist-informed interviews with older people, family carers and health and care practitioners, explaining their experiences); and 3) data synthesis and
theorising from 1) and 2). Results: Medication management was viewed from the perspective of ‘implementation’ and structured into �ve stages: identifying a
problem (Stage 1), getting a diagnosis and/or medications (Stage 2), starting, changing or stopping medications (Stage 3), continuing to take medications
(Stage 4), and reviewing/reconciling medications (Stage 5). Three individual stages (1, 3 and 4) are conducted by the older person sometimes with family
carer support when they balance routines, coping and risk. Stages 2 and 5 are interpersonal where the older person works with a practitioner-prescriber-
reviewer, perhaps with carer involvement. Applying Normalisation Process Theory, four steps were identi�ed within each stage: 1) sense making: information,
clari�cation; 2) action: shared-decision-making; 3) re�ection/monitoring; and 4) enduring relationships, based on collaboration and mutual trust. In a detailed
analysis of Stage 5: Reviewing/reconciling medications, adopting the lens of ‘burden’, MEMORABLE identi�ed �ve burdens amenable to mitigation: ambiguity,
concealment, unfamiliarity, fragmentation and exclusion. Two initial improvement propositions were identi�ed for further research: a risk screening tool and
individualised information. Conclusions: Older people and family carers often �nd medication management challenging and burdensome particularly for
complex regimens. Practitioners need to be aware of this potential challenge, and work with older people and their carers to minimise the burden associated
with medication management.

Background
Rationale for the research

The number and proportion of older people in the United Kingdom population continues to increase (1–4), as does multi-morbidity and polypharmacy
amongst them (5–7). This re�ects global tends (8). Multi-morbidity (two or more long term conditions) and polypharmacy (�ve or more medications or, if less,
a complex regime) are inherently complex and challenging to manage (9,10) .

For older people, living with multi-morbidity and polypharmacy can be burdensome (11–15) and may signi�cantly reduce their quality of life (4,11,13–18).
Polypharmacy is associated with an increase in drug related adverse events and non-adherence (19–21), both of which can be costly for health services (22–
24). Informal or family carers who support older people �nd that helping them with complex medication management can be an onerous responsibility (1,25).
Practitioners, many of whom continue to work with models of illness or in services that are tailored to acute treatment (17,26), face a growing workload as this
population of older people and their family carers require sustained management and support (5,7,10,16,26). Practitioners also encounter additional stresses
from time and �nancial pressures, a decline in workforce numbers, as well as the re-organisation of health and care amid changing �nancial and political
circumstances (27–29). Structural and operational problems persist despite the need for extended, co-ordinated management that supports older people living
with multiple long term conditions (26,30,31). Delivery of older people’s health and care appears to be fragmented (4). NHS England recently launched the
National Health Service Long Term Plan to address many of these long standing strategic issues (32,33).

Current medication management policy, guidelines and interventions in the United Kingdom are predominantly practice and performance-orientated. They are
underpinned by two key approaches: adherence, ‘the extent to which the patient's action matches the agreed recommendations’ (19) and optimisation, ‘a
person-centred approach to safe and effective medicines use, to ensure people obtain the best possible outcomes from their medicines’ (34,35). In this project,
MEMORABLE (MEdication Management in Older people: Realist Approaches Based on Literature and Evaluation), the term ‘medication management’ has been
used to encompass the complexity of practices and behaviours in which performance requirements are integrated with older people’s experiences of living
with several diagnoses and complex medication regimes. The term acknowledges that medication management is only part of, but contributes to, the full
richness and quality of old people’s day-to-day lives.

Despite clarity on many issues surrounding medication management and older people in research, studies frequently adopt a linear, logic model perspective
(36), geared to adherence and optimisation for which a behavioural approach is often advocated. These studies have clari�ed many of the issues surrounding
medication management and older people. However, achieving adherence and optimisation continue to be problematic. Many studies adopt a linear, logic
model perspective (36) to describe the factors associated with an intervention. However, they do not identify explanatory mechanisms operating between
those factors that would better re�ect real world, day-to-day complexity, encompassing the many iterative and causal processes geared to the achievement of
meaningful outcomes (15,37). Such an explanatory approach underpins this research and therefore the potential utility of �ndings.

MEMORABLE aimed to explain medication management from this wider perspective. A realist approach was chosen because it enabled the researchers to
work with complexity and understand how medication management works in the real world (38–45). Systematic reviews examine an ‘averaging’ effect
whereas realist reviews explore contexts where particular mechanisms are most likely and least likely to occur. Realism speci�cally aims to explain how, why
and for whom complex interventions such as medication management work, or not i.e. to provide explanations for the causes of phenomena that take into
account the in�uence of context impacting at the individual level. This contrasts with clinical trials that investigate and control selected causal factors to
identify effects at a population level.

Medication management was scoped as an extended, complex process rather than a single intervention, using realist methodology to understand how that
process might work.  Secondary data from a realist review were combined with primary data from a realist evaluation. A theory-informed and causally-
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structured evidence and experience base was established to better understand and improve medication management, and develop novel multidisciplinary,
multi-agency interventions.

Methods
Overview

MEMORABLE involved theorising about the intervention by generating and re�ning programme theory,  and testing with data to explain underlying causal
processes, the contexts, mechanisms and outcomes within an intervention, to identify what works, for whom, why and in which circumstances (42,43). Causal
explanations at individual, group and organisational levels account for the in�uence of contexts on outcomes. By facilitating the understanding of medication
management as a complex intervention, realist methodology aligned well with MEMORABLE’s aims and objectives.

Described in detail in the published protocol (46), MEMORABLE involved three overlapping Work Packages, involving seven, iterative steps: see Figure1. The
Work Packages and their methods are outlined below in brief:

Work Package 1: Realist Review – Steps 1-4;

Work Package 2: Realist Evaluation – Step 5;

(Iterations of Work Packages 1 and 2: Steps 3a and b, 4a and 5a and b); and

Work Package 3: Data synthesis – Steps 6-7.

INSERT Figure 1: Research Process Summary: Work Packages and Steps

Work Package 1: Realist Review

The research began with an exploration of the scope of medication management, by setting out initial programme theories about how it might work. A
preliminary systematic literature search was then undertaken: published articles in the English language, 2009-2018, using terms for ‘medication
management’, ‘older people’ and ‘long term conditions’ (see Additional File 1) As more than 1000 articles were identi�ed, a further search focussed on the
identi�cation of explanatory data in these articles by using speci�c causal terms: ‘concept’, ‘framework’, ‘model’ and ‘theory’.

Following a realist logic of analysis, patterns of factors identi�ed for their explanatory potential were extracted from the articles and mapped onto a
spreadsheet. Qualitative data analysis software (NVivo) facilitated data abstraction and analytical iterations to draft and re�ne emerging context, mechanism,
outcome (CMO) con�gurations, largely based on interpretations of the data.

As the research progressed, additional searches were carried out on emerging topics of interest, such as burden and shared decision making. There was also a
search on substantive theory: Normalisation Process Theory (47). NPT was speci�cally chosen for its implementation focus because it articulates the way
new practices or activities (for example in relation to medication) are introduced and are made routine or sustained through the work that is done by those
involved.

Work Package 2: Realist Evaluation

50 realist-informed interviews were conducted (for details of the interview schedule see Additional File 2).  Older people (n=13) over the age of 60 years, living
in the community with multi-morbidity and polypharmacy, including, and family carers (n=16); and health and care practitioners (n=21) were interviewed.

50 realist-informed interviews were conducted: older people (n=13) including two older people living with mild dementia amongst other diagnoses; family
carers (n=16) including seven family carers of older people living with dementia and other conditions; and health and care practitioners (n=21). Practitioners
included managers and front line staff involved in medication management such as geriatricians, general practitioners, nurses, pharmacists and pharmacy
technicians, a social worker, care managers and formal carers. Interviewees were identi�ed through foundation trusts, primary care practices and Join
Dementia Research, as well as practitioner and personal contacts.

Participant involvement necessitated approval by the research sponsor, Aston University, a regional Research Ethics Committee by Proportionate Review and
the Health Research Authority (approval issued 26th September 2017: REC reference: 17/EE/3057).

Hour long interviews followed a realist-informed schedule to ensure consistency but also the �exibility to explore descriptive and causal accounts as they
emerged. Following the same realist logic of analysis, interviewee data describing and explaining how medication management worked for them, day-to-day,
were analysed at the level of individual and collective narratives as well as for the underpinning CMO con�gurations, as in Work Package 1. As the number of
interviews analysed this way increased, more robust and detailed patterns of CMO’s emerged directly from these more focused, experiential, causal accounts.

Results
Section overview

This section reports the progressive analysis of the literature and interviews, from foundational work on understanding the complexity of medication
management to the generation of burden-centred programme theory. It begins with the realist review, augmenting the description of medication management
before setting out initial CMO con�gurations. Findings from the realist evaluation are reported next, highlighting interviewee’s experiences of tasks, routines
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and outcomes, followed by CMO con�gurations based on their accounts. Finally, the data synthesis reports the combined analysis of the data sets, addressing
the complexity of the medication management process through a �ve stage, four step, three-loop structure. Informed by Normalisation Process Theory and
viewed through the lens of ‘burden’, �ve burdens were identi�ed from the analysis of CMO con�gurations for Stage 5: Reviewing/reconciling medication. The
progressive focussing of analysis in a realist approach was fundamental to the generation of MEMORABLE’s theoretical framework, concluding this section.

Despite the linear way in which these �ndings are presented, analysis involved numerous iterations to address the complexity of the topic, re�ne the scope and
processes of medication management and theorise about burden within it.

Realist review �ndings: understanding the breadth of medication management (Work Package 1)

Literature on the complexity of medication management

Medication management aligns with the Medical Research Council criteria as a complex intervention (50). The review screening processes reduced the initial
returned articles from 1018 to 24: see Figure 2 (51).

INSERT Figure 2: PRISMA Flow Diagram: medication management

These 24 articles (from 2009-2017), were selected for �nal analysis being judged as most likely to contain the relevant data needed to build an initial
programme theory of medication management. In other words they contained data on: ‘concept’ (n=4) (52–55); ‘framework’ (n=5) (56–60); ‘model’ (n=9) (61–
69); or ‘theory’ (n=6) (70–75): see Figure 2. Table 1 sets out details of these documents.

INSERT Table 1 HERE

Potentially signi�cant factors but limited causal links were identi�ed in the texts. These factors included the importance of older people’s medication
management workload (17,18,56), highlighting the in�uence of diagnoses, symptoms and illness trajectories that overlay ageing processes (11–13,55); the
medications they take, including high risk drugs, doses and complex regimes (7,10,20,56); and relationships with prescribers (56,58,60). Without explaining
how, these factors were believed to contribute to behavioural responses such as self-e�cacy, coping styles and control: ‘personalised, contingent and
contextually situated…highly individualised routines and strategies’ (52). Tentative links between ‘the overburdened patient’, poorer adherence and worse
outcomes began to emerge (13–15,76–81).

The role of doctors (52,54,56), and increasingly pharmacists (57,59,61) and nurses (52,56), was central to prescribing (53,55,56), de-prescribing (53,59) and
information-giving (56,59,62,65). Trusted therapeutic relationships (54,56,65) were valued for their continuity (82), addressing service and organisational
fragmentation (5). Shared decision making (83–88) was increasingly recognised for the way it enhanced practitioner contacts (9,34,89). In these
circumstances, practitioners appeared more likely to be able to in�uence older people’s ‘decision architecture’ (90) and therefore what they did at home:
‘enhanc(ing) self-management capacity regarding medication use’ (67).

Initial theorising about medication management: setting out preliminary CMO con�gurations

Semi-structured patterns of causal factors were abstracted from these 24 articles and mapped as preliminary CMO con�gurations; 10 in total. Examples
include the way that polypharmacy increases the risk of adverse drug events through the physiology of ageing (Lit CMO 01); medication adherence is
increased when control is given to carers (Lit CMO 02); and adherence to disease speci�c guidelines increases polypharmacy when practitioners follow
evidence-based than person-centred practice (Lit CMO 03).

Realist evaluation �ndings: increasing the focus on implementation and causality (Work Package 2)

Experiences of medication management: tasks, routines and outcomes

50 interviewees described and then explained their experiences of medication management: see Table 2 for interviewee characteristics.

INSERT Table 2 HERE

Analysis validated and extended the results of the review, augmenting the understanding of implementation. Key areas found during analyses were: �rst, the
diverse range of purposeful implementation work, day-to-day tasks and routines interviewees were involved in; and second, outcomes that interviewees
identi�ed as important to them.

First, interviewees described their workload, potentially burdensome, including:

older people: making and attending appointments, including organising travel to and from surgeries and hospitals; arranging blood and other tests, and
following up results; getting a prescription and having it �lled at a local pharmacy; sorting tablets into daily, weekly or monthly containers and typically
locating containers in the kitchen to prompt them about tablets that go with food; following a �exible medication management routine to �t with day-to-
day life and unexpected events;

family carers: providing physical assistance with appointments, collecting or taking medications; providing cognitive support to ensure medications are
taken, prescriber recommendations followed and su�cient supplies maintained; encouraging and advocating for their family member; and

practitioners (role-performance based): formal carers adhering to local policies and individual care plans for prompting or administering, and reporting
medication-taking; a social worker assessing self-medication skills and using Care and Support Planning to meet changing levels of need; general
practitioners presenting treatment options to engage older people in decision-making about medication and checking adherence; geriatricians/acute
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teams getting accurate, timely medication lists on admission and providing revised lists on discharge; nurses and pharmacists carrying out reviews based
on a single diagnoses or medication.

Second, interviewees described diverse outcomes associated with medication management that mattered to them and were potentially motivating, including:

older person: “I can be normal and go out and do things and play with our grandson and cook meals and live a life.” (OP5);

family carer: “I want them to keep his condition steady… I can cope with that… and being safe.” (C14); and

general practitioner: “The patient still needs and is bene�ting from that medication… hopefully doing more good than it is harm… based on current
guidance… cost-effective, in terms of a brand or generic prescribing… the patient has the ability to, kind of, understand why they are taking it.” (P25).

Further theorising about medication management: validating and extending CMO con�gurations

Forty-nine CMOs were developed based on the interview: 17 CMOs were generated from older people’s interviews, 16 from family carers’ and 16 from
practitioners’ accounts. Examples include how older people access healthcare when they think their health or medication is disrupting day-to-day lives and
independence, so they regain control (OP CMO 01); family carers increasingly getting involved when they identify health and care problems or gaps, by
responding to what is needed (C CMO 3); and how practitioner consistency enables older people to improve the way they manage complexity and risk when
dealing with several long term conditions (P CMO 16).

Data synthesis: moving towards an understanding of burdens in medication management

Further analysis aimed at bringing together both datasets in order to develop a coherent understanding of medication management culminated in the
following key explanatory �ndings.

Medication management: identifying �ve stages and loops between them

Medication management was re�ned into �ve functional stages: (for more information see Additional File 3).

Stage 1: Identifying a problem.

Stage 2: Getting a diagnosis and/or medications. 

Stage 3: Starting, changing or stopping medications. 

Stage 4: Continuing to take medications. 

Stage 5: Reviewing/reconciling medications.

These stages re�ect how an older person or their family carer might recognise a health change, perhaps a new symptom (Stage 1) for which they consult a
health practitioner (Stage 2). Issued with medication, they then start their new tablets (Stage 3), making them part of their day-to day routine and continuing
with their medications (Stage 4), subject to regular review (Stage 5).

Within such an apparently simple scenario, interview data was invaluable in identifying ‘hidden’, dynamic iterations and loops across stages (see Additional
File 3 for further details).

Interview data also helped to better understand interviewees’ workload and burdens:

older people: the importance of routines and �t with day-to-day life that are indicative of coping with burden, particularly when continuing to take
medications in Stage 4; the value attributed to enduring, mutually trusting relationships in Stages 2 and 5; and how practitioner-initiated changes
reverberate through existing routines and coping, impacting on initiation work (Stage 3) and sustaining work (Stage 4), with associated emotional,
cognitive or behavioural disruptions or loops;

family carers: the stress and risks of their ambiguous ‘informal’ role, evolving and in�ltrating all stages, and the lack of training and support they receive.
This contrasts with formal carers working under contract, who are trained, supervised and managed to undertake the same, and sometimes more limited,
medication management tasks; and

practitioners: the way Stage 5 can loop back to Stage 2 for further diagnostic work or to Stage 3 where medications are changed: See Additional File 3,
and the complexity inherent in their formal medication management work to diagnose, prescribe and review in Stages 2 and 5, transacted in time-limited,
in�uential contacts. Health and care practitioners acknowledged increases in caseloads and more complex cases, as well as performance and delivery
pressures.

Medication management: identifying four steps in each stage

Interview data were also key to exposing another ‘hidden’ aspect of the medication management process; initiating and sustaining work within one or more of
the �ve stages, interpreted through and adapted from Normalisation Process Theory (47,49):

sense making: �nding meaning in events, artefacts or relationships: ‘coherence work’ (47):

older person: “I don’t think it’s di�cult… I quite understand a lot of my drugs as well which helps… interested in the drugs, in what they do and what they’re
for… I read the lea�ets, yes.” (OP19);

relationships: interacting with others and valuing continuity: ‘relational work’ (47):
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practitioner – general practitioner: “In terms of decision making, you’re the person best placed to make decisions, if you would recognise things that
another clinician might not… what this person’s normally like or how they normally would present… situations where we’ve been here before… if you’ve
seen that person a lot you’ll remember that and you’ll remember how you managed it last time. And the medical records don’t give the story.” (P53).

action: doing tasks: ‘operational work’ (47):

older person, living with mild dementia: “I know what medication I get, I know that I can get it collected every month, and I’m the one who sticks it in the
boxes so I know when to take it… I think the process is important and the routine is important – that’s the key bit really.” (OP10); and

re�ection / monitoring: thinking about what happened and its effect / recording and reporting impact: ‘appraisal work’ (47):

re�ection:

family carer: “I’ve walked out of the appointments feeling really sad, thinking “I’m really angry with the way I’ve been treated and the fact that I let it
go.” (C15);

monitoring:

practitioner – pharmacist: “We’d follow NICE guidance with a view to what medication our elderly patients should be on… an area prescribing formulary as
well… evidence as to why we have done something.” (P1).

These steps highlight important processes that underpin behaviours around health and medication, as well as pointing to key individual characteristics and
capacities. Thus, in managing their medication and interacting with practitioners, some older people or family carers have capacity to respond and be
motivated by information-giving and trust- or con�dence-building strategies that impact a sense of control, while others are more action focused. Diminished
capacity in any of these steps might lead to being overburdened and not coping with the workload.

Theorising on Stage 5 and burden: focused analysis of CMO con�gurations

 

Theorising on Stage 5: From the 59 CMO con�gurations generated by the analysis, four CMOs from the literature directly related to practice-performance in
Stage 5: Reviewing / reconciling medications:

When practitioners carry out a medication review using an evidence-based review tool (C), they are more likely to identify and discontinue high risk
medications and simplify regimes (O) because they are con�dent making decisions (M) (Lit CMO 04);

Regular medication reviews and transition reconciliations by experienced practitioners (C), optimises medication management (O), by minimising the risk
of treatment related problems (M) (Lit CMO 05);

When practitioners carry out a medication review in an older person’s home (C), they are more likely to identify medication related problems (O), because
they understand people's lived experiences and they take more time (M) (Lit CMO 06); and

Pharmacists carrying out a home medication review (C) are more likely to identify and resolve medication related problems (O), because of their particular
expertise and experience (M) (Lit CMO 07).

Additional, more generalisable CMOs were also found to apply to this stage, such as:

Practitioners, older people, informal carers are likely to make better decisions about medication (O), strengthen their relationships (O) and achieve
continuity of care (O), when they collaborate through shared decision making (C), because of mutual trust (M) (Lit CMO 08); and

Information technology used by older people, informal carers and practitioners (C) improves access, information sharing and support (O) by reinforcing
communication (M) (Lit CMO 09).

Burden: burden was identi�ed as a potential key topic early in MEMORABLE and con�rmed as the research progressed, linked to medication management
workload and capacity (13,15,49,79). The researchers established links between concepts of burden, coping and risk, illustrated in Table 3, highlighting a
possible burden-coping dynamic and risk association with increasing/high or decreasing/low workload and capacity. The lens of burden was applied to this
part of the research.

INSERT Table 3 HERE

Burden was a key concern, such as when older people and informal carers described multiple health and care contacts for reviews across different sites,
services, teams and practitioners, and the time and effort involved (OP CMO 15). Here the workload involved getting to, and participating in a review at their
practice or at a pharmacy; having to visit a phlebotomist for blood tests at their local practice or hospital prior to their review; and seeing a doctor, nurse or
pharmacist for the actual review but their doctor or hospital consultant for follow-up. The researchers also identi�ed other hidden burdens, applicable to this
stage, where there might be opportunities for mitigation by practitioners. Examples include:  

knowing what is happening and why: con�dence in services reduces worry when people can rely on them (OP CMO 17);

having information: when informed about complex medications and regimes, people feel in control, making these processes routine and less likely to be
forgotten (OP CMO 04);

minimising change: practitioner trust and consistency reduces worry because older people and carers feel understood and supported (OP CMO 12);

minimising transitions: service and practitioner stability helps practitioners and family carers to cope because they are less distracted by fragmentation (P
CMO 14); and
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being engaged: when family carer’s role, responsibilities and needs are not recognised and systems are unclear, and they are expected to cope, they feel
undervalued and unsupported (C CMO 13).

Identifying �ve burdens

In order to consolidate the �ndings above with a speci�c focus on the impacts of medication management on older people, further analyses were performed
and �ve burdens were identi�ed from the analysis described above (see Additional File 4 for exemplar quotes illustrating these burdens):

ambiguity burden when the purpose, practice and bene�ts of reviewing / reconciling medications

within medication management is not explained, limiting this stage’s contribution to their health and wellbeing. This aligns with ‘clari�cation’ work during
sense making;

concealment burden due to a lack of information that prevents older people and family carers from understanding, personalising and using what they
want or need to know. This relates to ‘information’ work during sense making, contributing to how people use knowledge to increase a sense of personal
e�cacy, agency, control and coping;

unfamiliarity burden from not seeing the same practitioner consistently. This concerns relationships and establishing foundations of mutual trust through
continuity. It also encompasses unfamiliarity with changes to services and sta�ng in organisations and systems that are in a state of �ux, such as from
reorganisations and improvement initiatives;

fragmentation burden from being seen by several practitioners working across separate services and organisations, potentially limiting how older people
and family carers are understood and how their complex and subtly changing needs are addressed. This relates to a breakdown in face-to-face
relationships and communication, including inter-practitioner collaboration, within and between services and organisations, exacerbated by boundaries
and transitions; and

exclusion burden when older people and family carers are not recognised for their experience and expertise, nor fully or effectively engaged in decisions
that affect their health and care. This concerns action, and the lack of collaboration through shared decision making around common goals.

Burden identi�cation and mitigation were considered to be fundamental aspects of the experience and practice of medication management.

MEMORABLE: theoretical framework

The theoretical framework, Figure 3, is the key output from MEMORABLE. It provides a high level overview and summary of how medication management
impacts on those involved that draws together the �ndings from the above analysis process, highlighting:

the focus on participants in medication management: primarily older people living with multi-

morbidity and polypharmacy, but also family carers and practitioners;

the centrality of burden (workload and capacity) and types of burden, coping and risk to medication management; and

the implementation steps that participants are involved in and the importance of the interplay between sense making, action, re�ection / monitoring and
relationships that are foundational to the work done and outcomes achieved.

INSERT Figure 3: MEMORABLE’s theoretical framework for medication management: understanding burden 

The framework also prompts the reader to consider the potential differences in duration of stages, such as Stage 2 typically less than 10 minutes; Stage 5
perhaps up to an hour; and Stage 4, several months, if diagnoses and medications remain stable.

Discussion
Summary of �ndings

By adopting a realist approach and progressively focusing the synthesis of rich data from evidence and experiential accounts, MEMORABLE has addressed
the complexity of the topic, medicine management. The �ndings have enhanced the understanding of the scope of medication management by establishing a
�ve stage, four step, three loop medication management process. The more detailed analysis of one stage identi�ed �ve speci�c burdens and generating an
evidence and experience-based programme theory set out as a theoretical framework to explain the real world complexity of medication management for and
with older people.

Implications of the research �ndings

MEMORABLE was conceived as the �rst study of medication management in older people to use the realist methodology. It established that medication
management is neither ‘one thing’ nor simply cause and effect. It is a complex implementation process, operating across stages, steps and loops, and at
multiple levels, in which older people, family carers and health and care practitioners engage, in various ways and at various times. MEMORABLE
acknowledges an apparent tension between different participants’ goals and outcomes.

MEMORABLE has highlighted the importance of individual experience and interpersonal work that directly addresses burden mitigation, through workload,
capacity, coping and risk, involving information, clari�cation and support, transacted through effective shared decision making, and based on relationship
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continuity and mutual trust.

MEMORABLE rea�rms the place of older people and their experience at the centre of medication management, acknowledging their individuality, ingenuity,
sense of purpose and routine-reliance in an attempt to cope with the burden of living with multi-morbidity and polypharmacy.

One of the key, perhaps, the key �nding from MEMORABLE was that managing medication, particularly complex regimens, can be very burdensome, impacting
on the day-to-day lives of older people and family carers. These burdens are often hidden from practitioners. Practitioners need to make a conscious effort to
be aware of the burdens associated with medication management and should work with older people and their carers to reduce them. As a practical example,
when a new treatment is considered (Stage 2) practitioners should consider the burden of managing the medication (Stages 1, 3 and 4) just as they consider
the side effect potential.

MEMORABLE has highlighted two key practice gaps and generated evidence for addressing burdens: providing information to re�ect the individual experience
of managing multiple diagnoses and medications in this population; and, identifying those at greatest risk of not coping with the burden of medication
management who would bene�t from timely referral for additional help and support. Both have the potential to improve medication management, outcomes
and satisfaction, bene�tting those involved and health and care services.

Strengths and limitations of the study

Strengths

Bene�tting from realist expertise amongst the researchers, MEMORABLE has addressed the complexity of medication management using a credible and
appropriate methodology. It has demonstrated the advantages of combining data from a realist review with a realist evaluation to signi�cantly strengthening
reasoning about causality. Indeed the key strength and novelty of MEMORABLE is the thorough inclusion of the views of older people and their family carers
on the challenges associated with medication management.

This approach proved invaluable in overcoming the limited data on causation from existing documents on this topic. 

Limitations

Also, analysis was con�ned to a single stage of the medication management process, in line with prioritisation of programme theory which characterises
realist approaches, rather than across all �ve stages.

Future research directions

Two possible avenues of the development of future interventions have been identi�ed by the researchers, noted in Implications, above. The researchers are
planning to take these forward, using collaborative, research-into-practice approaches. However, they recognise the challenges of introducing and embedding
more individually responsive, evidence and experience-based approaches to medication management in services, organisations and systems that are
stridently performance-driven and change-fatigued.

MEMORABLE has highlighted the plight of informal or family carers, clearly identifying the burden associated with the lack of training and support they
receive in comparison with formal carers to carry out the same medication management tasks. Further work in this area is urgently needed.

Acknowledging the inherent complexity, future research on burdens in medication management should also further investigate how different contextual
factors in different patient, family carer and practitioner groups impact day-to-day medication management. 

Finally, having established a programme theory for Stage 5, the researchers are seeking to transfer this theory to all stages of medication management. A
research proposal for this important realist inquiry is being developed as a platform for further translational projects.

Comparison with existing literature

The researchers identi�ed only a small number of articles on this topic, none using an explanatory, realist approach. Detailed data on outcomes was lacking
and few papers explained the contributions of family carers or social care practitioners to medication management. MEMORABLE offers a potentially
signi�cant explanatory realist approach to start to address these gaps. MEMORABLE seeks to establish a nuanced understanding of the concept of burden to
add to the extensive literature on the topic. It also adds an applied, exemplar study to the substantial body of work on Normalisation Process Theory.

Conclusions
Medication management embodies complexity, characterised by open, dynamic systems and processes, engaging diverse individuals, sometimes working
alone and occasionally together towards potentially con�icting outcomes. Older people and family carers often �nd the complexity and burdens associated
medication challenging to manage on a day-to-day basis. Practitioners need to be aware of this potential challenge associated with medication management
and its impact on daily lives, and work older people and family carers to reduce the burdens associated with medication management.

Medication management research can understand this complexity by combining explanatory accounts from multiple perspectives with causally structured
evidence in ways that are theory-informed and theory-generating. Centred on the day-to-day experiences and challenges facing all those involved, such a real
world approach is vital to developing ways to improve this critical aspect of health and care.
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Abbreviations

CMO
con�gurations

Context, mechanism, outcome con�gurations: sets out the relationship between causal components that explain what causes an
outcome to happen and in which context: Lit CMO – from the literature; OP CMO – from older people; C CMO – from family carers; P
CMO – from practitioners

MEMORABLE Medication Management in Older people: Realist Approaches Based on Literature and Evaluation

Medication
management

What older people do to deal with medication and make it part of their    day-to-day lives, with or without the support of informal
carers. Also, what practitioners do to support older people with the treatment of their co-morbidities and to maintain their health.

NPT Normalisation Process Theory

Programme
theory

A programme theory refers to an abstracted description and/or diagram that lays out what a program (or family of programs or
intervention) comprises and how it is expected to work.

Stage 1
(medication
management
process)

Identifying problem

Stage 2
(medication
management
process)

Getting diagnosis and/or medications

Stage 3
(medication
management
process)

Starting, changing or stopping medications

Stage 4
(medication
management
process)

Continuing to take medications

Stage 5
(medication
management
process)

Reviewing /reconciling medications

Declarations
Ethics approval and consent to participate: The study received ethical approval from National Research Ethics Services East of England - Cambridgeshire and
Hertfordshire Research Ethics Committee by Proportionate Review and the Health Research Authority (approval issued 26th September 2017: REC reference:
17/EE/3057).

Consent for publication: Not applicable.

Availability of data and material: This is a qualitative study and therefore the data generated is not suitable for sharing beyond that contained within the
report. Further information can be obtained from the corresponding author.

Competing interests: Ian Maidment was a member of the West Midlands NIHR RfPB committee from January 2014 to December 2018. Geoff Wong is Joint
Deputy Chair of the National Institute for Health Research Health Technology Assessment Programme Prioritisation Committee A. Andrew Booth holds several
NIHR Committee Memberships including the NIHR HS&DR Funding Committee, Systematic Reviews Programme Advisory Group and the Complex Reviews
Advisory Group. He is also co-director of the NIHR HS&DR Evidence Synthesis Centre and a newly awarded NIHR PHR Evidence Synthesis Centre.

Funding: This project was funded by the HS&DR Programme (project number 15/137/01) and will be published in full in NIHR Journals Library. Further
information available at: www.aston.ac.uk/memorable.

This report presents independent research commissioned by the National Institute for Health Research (NIHR). The views and opinions expressed by the
interviewees in this publication are those of the interviewees and do not necessarily re�ect those of the authors, those of the NHS, the NIHR, the HS&DR
programme or the Department of Health.

Contributions of authors

Ian Maidment (Chief Investigator, Reader in Clinical Pharmacy): responsible for leading and delivering the research, ethics and governance. Lead of the
Research Team. Chair of the Project Group and co-chair of the Stakeholder Group.

Sally Lawson (Research Associate): responsible for delivering the research. Member of the Research Team, the Project Group and attendee at the Stakeholder
Group.

Geoff Wong (General Practitioner, General Practitioner Trainer and Clinical Research Fellow, Realist

Approaches): specialist contributions: medicine, research, realist approaches. Member of the Research Team and Project Group.

http://www.aston.ac.uk/memorable


Page 10/18

Andrew Booth (Reader in Evidence Based Information): specialist contributions: information science, literature searches, research, realist approaches. Member
of the Research Team and Project Group.

Anne Watson (Medicines Management Research Lead): specialist contributions: pharmacy, research. Co-chair of the Stakeholder Group and member of the
Project Group. Facilitated site recruitment.

Jane McKeown (Lecturer / Senior Nurse: Service User and Carer Involvement): specialist contributions: nursing, research, patient and public involvement.
Member of the Project Group. Facilitated recruitment.

Hadar Zaman (Lecturer in Pharmacy Practice) Joined MEMORABLE in February 2018: specialist contributions: pharmacy, research. Member of the Research
Team and Project Group. Facilitated recruitment.

Judy Mullan (Associate Professor, Director: Centre for Health Research Illawarra Shoalhaven Population): specialist contributions: pharmacy, research,
international perspective. Member of the Project Group.

Sylvia Bailey (Retired practice manager with direct experience of challenges associated with medication management in older people): specialist contribution:
patient and public involvement. Member of the Project

Group. Patient and Public Involvement Lead. Facilitated recruitment.

Acknowledgements: The researchers would like to express their thanks to all those who took part in research interviews, for their time and for their invaluable
contributions to this study. The researchers would also like to thank the members of the Stakeholder Group for sharing their experience and expertise:

The researchers would like to acknowledge the contributions of recruitment sites (alphabetical order): Aston Research Centre for Healthy Ageing; Birmingham
Community Healthcare NHS Foundation Trust; Bourneville Extracare Village; Eve Hill Medical Practice; Join Dementia Research; Midlands Partnership NHS
Foundation Trust; She�eld City Council (Communities Commissioning).

References
1. O�ce for National Statistics. What does the 2011 Census tell us about older people. 2013.

2. O�ce for National Statistics. Overview of the UK population: November 2018 [Internet]. 2018 [cited 2018 Feb 7]. Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/articles/overviewoftheukpopulation/november20

3. Parliament UK. The ageing population: key issues for the 2010 Parliament [Internet]. 2010. Available from:
https://www.parliament.uk/business/publications/research/key-issues-for-the-new-parliament/value-for-money-in-public-services/the-ageing-population/

4. House of Commons Health Committee. Managing the care of people with long-term conditions [Internet]. London; 2014. Available from:
https://publications.parliament.uk/pa/cm201415/cmselect/cmhealth/401/401.pdf

5. Aiden H. Multimorbidity Understanding the Challenge. London; 2018.

�. Hobbs FR, Baker M, Davies DSC. Morbidity matters: challenges for research. Br J Gen Pract [Internet]. 2015 Apr;65(633):e215–6. Available from:
http://bjgp.org/lookup/doi/10.3399/bjgp15X684301

7. Gao L, Maidment I, Matthews FE, Robinson L, Brayne C. Medication usage change in older people (65+) in England over 20 years: �ndings from CFAS I
and CFAS II. Age Ageing [Internet]. 2018 Mar 1;47(2):220–5. Available from: https://academic.oup.com/ageing/article/47/2/220/4237359

�. World Health Organisation. World Report on Ageing and Health [Internet]. Geneva; 2015. Available from: https://www.who.int/ageing/events/world-report-
2015-%0Alaunch/en/

9. NICE. Multimorbidity: clinical assessment and management. London: NICE; 2016. 443 p.

10. NICE. Multimorbidity and polypharmacy [KTT18] [Internet]. London: NICE; 2017. 1-5 p. Available from:
https://www.nice.org.uk/guidance/ktt18/resources/multimorbidity-and-polypharmacy-58757959453381

11. Baxter R, Hastings N, Law A, Glass EJ. World Report on Ageing and Health. World Health Organisation. 2015.

12. Sabate E. Adherence to Long-Term Therapies: Evidence for Action World Health Organization 2003 [Internet]. 2003. Available from:
https://www.who.int/chp/knowledge/publications/adherence_report/en/%0A

13. Demain S, Gonçalves AC, Areia C, Oliveira R, Marcos AJ, Marques A, et al. Living with, managing and minimising treatment burden in long term conditions:
A systematic review of qualitative research. PLoS One [Internet]. 2015;10(5):1–18. Available from: http://dx.doi.org/10.1371/journal.pone.0125457

14. Sav A, King MA, Whitty JA, Kendall E, McMillan SS, Kelly F, et al. Burden of treatment for chronic illness: a concept analysis and review of the literature.
Heal Expect [Internet]. 2015 Jun;18(3):312–24. Available from: http://doi.wiley.com/10.1111/hex.12046

15. Tran V-T, Barnes C, Montori VM, Falissard B, Ravaud P. Taxonomy of the burden of treatment: a multi-country web-based qualitative study of patients with
chronic conditions. BMC Med [Internet]. 2015 Dec 14;13(1):115. Available from: http://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-
0356-x

1�. Stafford M, Steventon A, Thorlby R, Fisher R, Turton C, Deeny S. Brie�ng: Understanding the health care needs of people with multiple health conditions
[Internet]. London; 2018. Available from: https://www.kingsfund.org.uk/sites/default/�les/�eld/�eld_document/managing-peoplelong-%0Aterm-
conditions-gp-inquiry-research-paper-mar11.pdf



Page 11/18

17. Wallace E, Salisbury C, Guthrie B, Lewis C, Fahey T, Smith SM. Managing patients with multimorbidity in primary care. BMJ [Internet]. 2015 Jan
20;350(jan20 2):h176–h176. Available from: http://www.bmj.com/cgi/doi/10.1136/bmj.h176

1�. Taskforce on Multiple Conditions. Just one thing after another. Living with multiple conditions [Internet]. London; 2018. Available from:
https://richmondgroupofcharities.org.uk/sites/default/�les/�nal_just_one_thing_after_another_report_-_singles.pdf

19. NICE. Medicines adherence: involving patients in decisions about prescribed medicines and supporting adherence Clinical guideline [Internet]. London:
NICE; 2009. Available from: https://www.nice.org.uk/guidance/cg76/resources/medicines-adherence-involving-patients-in-decisions-about-prescribed-
medicines-and-supporting-adherence-pdf-975631782085

20. Centre for Reviews and Dissemination. Reducing harm from polypharmacy in older people [Internet]. Improvement Academy. 2017. Available from:
http://www.improvementacademy.org/documents/resources/effectiveness_matters/Effectiveness Matters August 2017.pdf

21. Horne R, Chapman SCE, Parham R, Freemantle N, Forbes A, Cooper V. Understanding patients’ adherence-related Beliefs about Medicines prescribed for
long-term conditions: A meta-analytic review of the Necessity-Concerns Framework. PLoS One. 2013;8(12).

22. NPSA. The report from the patient safety observatory. Safety in Doses: Improving the use of medicines in the NHS. 2007;

23. Frontier Economics. Exploring the costs of unsafe care in the NHS [Internet]. Frontier Economics, London. 2014. Available from: http://www.frontier-
economics.com/documents/2014/10/exploring-the-costs-of-unsafe-care-in-the-nhs-frontier-report-2-2-2-2.pdf

24. Elliott RA, Camacho E, Campbell F, Jankovic D, Martyn St James M, Kaltenthaler E, et al. Prevalence and Economic Burden of Medication Errors in the NHS
in England: Rapid evidence synthesis and economic analysis of the prevalence and burden of medication error in the UK [Internet]. Policy Research Unit in
Economic Evaluation of Health & Care Interventions (EEPRU). 2018. Available from: http://www.eepru.org.uk/wp-content/uploads/2018/02/medication-
error-report-revised-�nal.2-22022018.pdf

25. O�ce for National Statistics. Living longer : Fitting it all in – working , caring and health in later life. 2018.

2�. Banerjee S. Multimorbidity - Older adults need health care that can count past one. Lancet. 2015;385(9968):587–9.

27. Beech J, Bottery S, Charlesworth A, Evans H, Gershlick B, Hemmings N, et al. Closing the gap. London; 2019.

2�. Buchan J, Charlesworth A, Gershlick B, Seccombe I. A critical moment: NHS sta�ng trends, retention and attrition [Internet]. The Health Foundation.
London; 2019. Available from: https://www.health.org.uk/sites/default/�les/upload/publications/2019/A Critical Moment_1.pdf

29. Riley R, Spiers J, Buszewicz M, Taylor AK, Thornton G, Chew-Graham CA. What are the sources of stress and distress for general practitioners working in
England? A qualitative study. BMJ Open. 2018;8(1):1–8.

30. 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 [Internet]. 2012;380(9836):37–43. Available from: http://dx.doi.org/10.1016/S0140-6736(12)60240-2

31. Palmer K, Marengoni A, Forjaz MJ, Jureviciene E, Laatikainen T, Mammarella F, et al. Multimorbidity care model: Recommendations from the consensus
meeting of the Joint Action on Chronic Diseases and Promoting Healthy Ageing across the Life Cycle (JA-CHRODIS). Health Policy (New York) [Internet].
2018;122(1):4–11. Available from: https://doi.org/10.1016/j.healthpol.2017.09.006

32. NHS England. The NHS Long Term Plan [Internet]. Vol. 364. London; 2019. Available from: https://www.england.nhs.uk/long-term-plan/

33. NHS England. The NHS Long Term Plan – a summary [Internet]. London; 2019. Available from: https://www.longtermplan.nhs.uk/wp-
content/uploads/2019/01/the-nhs-long-term-plan-summary.pdf

34. NICE. Medicines optimisation: the safe and effective use of medicines to enable the best possible outcomes [Internet]. London: NICE; 2015. 15-28 p.
Available from: https://www.nice.org.uk/guidance/ng5/resources/medicines-optimisation-the-safe-and-effective-use-of-medicines-to-enable-the-best-
possible-outcomes-pdf-51041805253

35. NICE. Medicines optimisation overview - NICE Pathways [Internet]. London: NICE; 2015. 1-12 p. Available from:
https://pathways.nice.org.uk/pathways/medicines-optimisation#content=view-node%3Anodes-self-management-plan

3�. Patton MQ. Utilization-Focused Evaluation [Internet]. London: SAGE; 2008. Available from: http://www.loc.gov/catdir/toc/ecip087/2007052936.html

37. Patton DE, Cadogan CA, Ryan C, Francis JJ, Gormley GJ, Passmore P, et al. Improving adherence to multiple medications in older people in primary care:
Selecting intervention components to address patient-reported barriers and facilitators. Heal Expect. 2018;21(1):138–48.

3�. Pawson R, Tilley N. Realistic Evaluation. London: SAGE; 1997.

39. Wong G, Westhorp G, Pawson R, Greenhalgh T. Realist Synthesis: RAMESES Training Materials. RAMESES Proj [Internet]. 2013;(July 2013):55. Available
from: http://www.ramesesproject.org/media/Realist_reviews_training_materials.pdf

40. Wong G, Greenhalgh T, Westhorp G, Buckingham J, Pawson R. RAMESES publication standards: realist syntheses. J Adv Nurs [Internet]. 2013
May;69(5):1005–22. Available from: http://doi.wiley.com/10.1111/jan.12095

41. Wong G, Westhorp G, Manzano A, Greenhalgh J, Jagosh J, Greenhalgh T. RAMESES II reporting standards for realist evaluations. BMC Med [Internet].
2016;14(1):1–18. Available from: http://dx.doi.org/10.1186/s12916-016-0643-1

42. Pawson R. Evidence-based Policy A Realist Perspective. London: SAGE; 2006.

43. Pawson R. The Science of Evaluation. A realist manifesto. London, Sage; 2013.

44. Emmel N, Greenhalgh J, Manzano A, Al E. Doing Realist Research. London: SAGE; 2018.

45. Dalkin SM, Greenhalgh J, Jones D, Cunningham B, Lhussier M. What’s in a mechanism? Development of a key concept in realist evaluation. Implement
Sci [Internet]. 2015 Dec 16;10(1):49. Available from: http://implementationscience.biomedcentral.com/articles/10.1186/s13012-015-0237-x

4�. Maidment I, Booth A, Mullan J, McKeown J, Bailey S, Wong G. Developing a framework for a novel multi-disciplinary, multi-agency intervention(s), to
improve medication management in community-dwelling older people on complex medication regimens (MEMORABLE)––a realist synthesis. Syst Rev



Page 12/18

[Internet]. 2017 Dec 3;6(1):125. Available from: http://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-017-0528-1

47. May C, Finch T. Implementing, Embedding, and Integrating Practices: An Outline of Normalization Process Theory. Sociology [Internet]. 2009 Jun
15;43(3):535–54. Available from: http://journals.sagepub.com/doi/10.1177/0038038509103208

4�. May CR, Mair F, Finch T, MacFarlane A, Dowrick C, Treweek S, et al. Development of a theory of implementation and integration: Normalization Process
Theory. Implement Sci [Internet]. 2009 Dec 21;4(1):29. Available from: http://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-4-29

49. Gallacher KI, May CR, Langhorne P, Mair FS. A conceptual model of treatment burden and patient capacity in stroke. BMC Fam Pract [Internet]. 2018 Dec
9;19(1):9. Available from: https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-017-0691-4

50. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process evaluation of complex interventions: Medical Research Council guidance.
BMJ. 2015;350:1–7.

51. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. PRISMA 2009 Flow Diagram. PLoS Med. 2009;

52. Cheraghi-Sohi S, Jeffries M, Stevenson F, Ashcroft DM, Carr M, Oliver K, et al. The in�uence of personal communities on the self-management of
medication taking: A wider exploration of medicine work. Chronic Illn [Internet]. 2015 Jun 11;11(2):77–92. Available from:
http://journals.sagepub.com/doi/10.1177/1742395314537841

53. Fried TR, Niehoff K, Tjia J, Redeker N, Goldstein MK. A Delphi process to address medication appropriateness for older persons with multiple chronic
conditions. BMC Geriatr [Internet]. 2016;16(1):1–8. Available from: http://dx.doi.org/10.1186/s12877-016-0240-3

54. Naik AD, Dyer CB, Kunik ME, McCullough LB. Patient Autonomy for the Management of Chronic Conditions: A Two-Component Re-Conceptualization. Am
J Bioeth [Internet]. 2009 Feb 16;9(2):23–30. Available from: http://www.tandfonline.com/doi/abs/10.1080/15265160802654111

55. Upadhyay J, Joshi Y. Observation of drug utilization pattern and prevalence of diseases in elderly patients through home medication review. Asian J
Pharm Clin Res [Internet]. 2011;4(1):143–5. Available from: http://www.embase.com/search/results?
subaction=viewrecord&from=export&id=L361820478%0Ahttp://www.ajpcr.com/Vol4Issue1/240.pdf%0Ahttps://resolver.library.uq.edu.au/?
sid=EMBASE&issn=09742441&id=doi:&atitle=Observation+of+drug+utilization+pattern+and+prevale

5�. Bartlett Ellis RJ, Welch JL. Medication-taking behaviours in chronic kidney disease with multiple chronic conditions: a meta-ethnographic synthesis of
qualitative studies. J Clin Nurs [Internet]. 2017 Mar;26(5–6):586–98. Available from: http://doi.wiley.com/10.1111/jocn.13588

57. Boskovic J, Mestrovic A, Leppée M, Bago M, Sostar Z, Naletilic D. Pharmacist competences and impact of pharmacist intervention on medication
adherence: An observational study. Psychiatr Danub. 2016;28(4):420–7.

5�. Coleman A. Medication Adherence of Elderly Citizens in Retirement Homes Through A Mobile Phone Adherence Monitoring Framework (Mpamf) for
Developing Countries: A Case Study in South Africa. Indian J Pharm Educ Res [Internet]. 2014 Aug 1;48(3):6–11. Available from:
http://www.ijper.org/article/29

59. Schuling J, Gebben H, Veehof LJG, Haaijer-Ruskamp FM. Deprescribing medication in very elderly patients with multimorbidity: the view of Dutch GPs. A
qualitative study. BMC Fam Pract [Internet]. 2012 Dec 9;13(1):56. Available from: https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-
13-56

�0. Yap AF, Thirumoorthy T, Kwan YH. Medication adherence in the elderly. J Clin Gerontol Geriatr [Internet]. 2016;7(2):64–7. Available from:
http://dx.doi.org/10.1016/j.jcgg.2015.05.001

�1. Doucette WR, Vinel S, Pennathur P. Initial development of the Systems Approach to Home Medication Management (SAHMM) model. Res Soc Adm
Pharm [Internet]. 2017;13(1):39–47. Available from: http://dx.doi.org/10.1016/j.sapharm.2015.12.013

�2. Hennessey B, Suter P. The Community-Based Transitions Model. Home Healthc Nurse J Home Care Hosp Prof [Internet]. 2011 Apr;29(4):218–30. Available
from: https://insights.ovid.com/crossref?an=00004045-201104000-00005

�3. Jonikas MA, Mandl KD. Surveillance of medication use: early identi�cation of poor adherence. J Am Med Informatics Assoc [Internet]. 2012 Jul
1;19(4):649–54. Available from: https://academic.oup.com/jamia/article-lookup/doi/10.1136/amiajnl-2011-000416

�4. Khabala KB, Edwards JK, Baruani B, Sirengo M, Musembi P, Kosgei RJ, et al. Medication Adherence Clubs: a potential solution to managing large numbers
of stable patients with multiple chronic diseases in informal settlements. Trop Med Int Heal [Internet]. 2015 Oct;20(10):1265–70. Available from:
http://doi.wiley.com/10.1111/tmi.12539

�5. Kucukarslan SN, Lewis NJW, Shimp LA, Gaither CA, Lane DC, Baumer AL. Exploring patient experiences with prescription medicines to identify unmet
patient needs: Implications for research and practice. Res Soc Adm Pharm [Internet]. 2012;8(4):321–32. Available from:
http://dx.doi.org/10.1016/j.sapharm.2011.08.003

��. McHorney CA, Zhang NJ, Stump T, Zhao X. Structural equation modeling of the proximal-distal continuum of adherence drivers. Patient Prefer Adherence.
2012;6:789–804.

�7. Lau Y, Htun TP, Chan KS, Klainin-Yobas P. Multidimensional factors affecting medication adherence among community-dwelling older adults: a structural-
equation-modeling approach. J Public Heal [Internet]. 2017;25(1):113–22. Available from: http://dx.doi.org/10.1007/s10389-016-0764-1

��. Milani R V., Lavie CJ. Health care 2020: Reengineering health care delivery to combat chronic disease. Am J Med [Internet]. 2015;128(4):337–43. Available
from: http://dx.doi.org/10.1016/j.amjmed.2014.10.047

�9. Shepherd JG, Locke E, Zhang Q, Maihafer G. Health Services Use and Prescription Access Among Uninsured Patients Managing Chronic Diseases. J
Community Health [Internet]. 2014 Jun 15;39(3):572–83. Available from: http://link.springer.com/10.1007/s10900-013-9799-1

70. Geryk LL, Blalock SJ, DeVellis RF, Jordan JM, Han PKJ, Carpenter DM. Medication-related Self-management Behaviors among Arthritis Patients: Does
Attentional Coping Style Matter? Open Rheumatol J [Internet]. 2016;10(1):60–70. Available from: http://benthamopen.com/ABSTRACT/TORJ-10-60



Page 13/18

71. Haslbeck JW, Schaeffer D. Routines in medication management: the perspective of people with chronic conditions. Chronic Illn [Internet]. 2009 Sep
5;5(3):184–96. Available from: http://journals.sagepub.com/doi/10.1177/1742395309339873

72. Laba TL, Lehnbom E, Brien J anne, Jan S. Understanding if, how and why non-adherent decisions are made in an Australian community sample: A key to
sustaining medication adherence in chronic disease? Res Soc Adm Pharm [Internet]. 2015;11(2):154–62. Available from:
http://dx.doi.org/10.1016/j.sapharm.2014.06.006

73. Marks R. Self-e�cacy and arthritis disability: An updated synthesis of the evidence base and its relevance to optimal patient care. Heal Psychol Open
[Internet]. 2014;1(1):205510291456458. Available from: http://journals.sagepub.com/doi/10.1177/2055102914564582

74. Jorge de Sousa Oliveira C, José H, Castro Caldas A. Interventions to Improve Medication Adherence in Aged People with Chronic Disease - Systematic
Review. Univers J Public Heal [Internet]. 2017;5(1):25–31. Available from: http://www.hrpub.org/journals/article_info.php?aid=5621

75. Skolasky RL, Green AF, Scharfstein D, Boult C, Reider L, Wegener ST. Psychometric Properties of the Patient Activation Measure among Multimorbid Older
Adults. Health Serv Res [Internet]. 2011 Apr;46(2):457–78. Available from: http://doi.wiley.com/10.1111/j.1475-6773.2010.01210.x

7�. Mohammed MA, Moles RJ, Chen TF. Medication-related burden and patients’ lived experience with medicine: A systematic review and metasynthesis of
qualitative studies. BMJ Open. 2016;6(2).

77. Ridgeway JL, Egginton JS, Tiedje K, Linzer M, Boehm D, Poplau S, et al. Factors that lessen the burden of treatment in complex patients with chronic
conditions: A qualitative study. Patient Prefer Adherence. 2014;8:339–51.

7�. Eton D, Elraiyah TA, Yost K, Ridgeway J, Johnson A, Egginton J, et al. A systematic review of patient-reported measures of burden of treatment in three
chronic diseases. Patient Relat Outcome Meas [Internet]. 2013 Jun;7. Available from: http://www.dovepress.com/a-systematic-review-of-patient-reported-
measures-of-burden-of-treatmen-peer-reviewed-article-PROM

79. Shippee ND, Shah ND, May CR, Mair FS, Montori VM. Cumulative complexity: A functional, patient-centered model of patient complexity can improve
research and practice. J Clin Epidemiol [Internet]. 2012;65(10):1041–51. Available from: http://dx.doi.org/10.1016/j.jclinepi.2012.05.005

�0. Katusiime B, Corlett S, Krska J. Development and validation of a revised instrument to measure burden of long-term medicines use: the Living with
Medicines Questionnaire version 3. Patient Relat Outcome Meas [Internet]. 2018 May;Volume 9:155–68. Available from:
https://www.dovepress.com/development-and-validation-of-a-revised-instrument-to-measure-burden-o-peer-reviewed-article-PROM

�1. Krska J, Katusiime B, Corlett S. Validation of an instrument to measure patients experiences of medicine use: the Living with Medicines Questionnaire.
Patient Prefer Adherence [Internet]. 2017 Mar;Volume 11(April):671–9. Available from: https://www.dovepress.com/validation-of-an-instrument-to-
measure-patientsrsquo-experiences-of-me-peer-reviewed-article-PPA

�2. Pereira Gray DJ, Sidaway-Lee K, White E, Thorne A, Evans PH. Continuity of care with doctors—a matter of life and death? A systematic review of
continuity of care and mortality. BMJ Open [Internet]. 2018 Jun 28;8(6):e021161. Available from: http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-
2017-021161

�3. Bunn F, Goodman C, Russell B, Wilson P, Manthorpe J, Rait G, et al. Supporting shared decision making for older people with multiple health and social
care needs: a realist synthesis. BMC Geriatr [Internet]. 2018 Dec 18;18(1):165. Available from:
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0853-9

�4. Coulter A, Edwards A, Entwistle V, Kramer G, Nye A, Thomson R, et al. Shared Decision Making in the UK: Moving towards wider uptake. Z Evid Fortbild
Qual Gesundhwes [Internet]. 2017;123–124:99–103. Available from: http://dx.doi.org/10.1016/j.zefq.2017.05.010

�5. Chewning B, Bylund CL, Shah B, Arora NK, Gueguen JA, Makoul G. Patient preferences for shared decisions: A systematic review. Patient Educ Couns
[Internet]. 2012 Jan;86(1):9–18. Available from: https://linkinghub.elsevier.com/retrieve/pii/S0738399111001145

��. Daly RL, Bunn F, Goodman C. Shared decision-making for people living with dementia in extended care settings: a systematic review. BMJ Open [Internet].
2018 Jun 9;8(6):e018977. Available from: http://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2017-018977

�7. Elwyn G, Durand MA, Song J, Aarts J, Barr PJ, Berger Z, et al. A three-talk model for shared decision making: multistage consultation process. BMJ
[Internet]. 2017 Nov 6;359:j4891. Available from: http://www.bmj.com/lookup/doi/10.1136/bmj.j4891

��. Hoffmann T, Jansen J, Glasziou P. The importance and challenges of shared decision making in older people with multimorbidity. PLoS Med [Internet].
2018;15(3):13–6. Available from: http://dx.doi.org/10.1371/journal.pmed.1002530

�9. Joseph-Williams N, Lloyd A, Edwards A, Stobbart L, Tomson D, Macphail S, et al. Implementing shared decision making in the NHS: lessons from the
MAGIC programme. BMJ [Internet]. 2017;357:j1744. Available from: http://dx.doi.org/doi:10.1136/bmj.j1744

90. Thaler RH, Sunstein CR, Balz JP. Choice Architecture. In: Ssrn. 2014. p. 428–39.

Tables
Table 1: Medication management articles with the terms concept, framework, model or theory



Page 14/18

Authors Title Year Country Topic Method

Concept (n=4)

Cheragi-Sohi,
S., Jeffries, M.,
Stevenson, F. et

al (54)

The influence of personal communities on the
self-management of medication taking: A

wider exploration of medication work

2015 UK Personal communities involved
in medication work

Semi-structured
interviews and the

construction of
Network Diagrams

Fried, T.R.,
Niehoff, K., Tjia,

J. et al (65)

A Delphi process to address medication
appropriateness for older persons with

multiple chronic conditions

2016 USA Translating framework
concepts into specific

strategies to identify and
remediate inappropriate
regimes, focusing on de-

prescribing to reduce
medication burden

Modified Delphi
process: 3 rounds

of anonymised
web-based surveys

Naik, A.D.,
Dyer, C.B.,

Kunik, M.E.    et
al (61)

Patient Autonomy for the Management of
Chronic Conditions: A Two-Component Re-

conceptualisation

2009 USA Autonomy: decisional (about
treatment) and executive (carry

treatment plan out) in the
context of multiple conditions

Concept
development

Upadhayay, J.
and Joshi,

Y. (90)

Observation of drug utilisation pattern and
prevalence of diseases of elderly patients

through home medication review

2011 India Medication review by
pharmacists

Community-based
survey

Framework (n=5)

Bartlett-Ellis,
R.J. and Welch,

J.L.* (50)

Medication-behaviours in chronic kidney
disease with multiple chronic conditions: a
meta-ethnographic synthesis of qualitative

studies

2016 Australia,
England,

USA

Medication taking and
medication adherence

behaviours

Qualitative study
review

Boskovic, J.,
Mestrovic, A.
Leppee, M. et

al (62)

Pharmacist competencies and impact of
pharmacist intervention on medication

adherence: an observational study

2016 Croatia Results of pharmacists
intervention on adherence in

the community

Observational
study

Coleman,
A. (52)

Medication Adherence of Elderly Citizens in
Retirement Homes through a Mobile Phone
Adherence Monitoring Framework (Mpamf)
for Developing Countries: A Case Study in

South Africa

2014 South Africa Intervention development:
technology

Case Study with
qualitative
interviews

Schuling, J.,
Gebben, H.,

Veehof, L.J.G.
and Haaijer-

Ruskamp,
F.M. (63)

De-prescribing medication in very elderly
patients with multi-morbidity: the view of

Dutch GP’s. A qualitative study

2012 Netherlands Exploring experienced GPs’
views on                        de-

prescribing and involving older
people in these decisions

Qualitative study

Yap, A.F.,
Thirumoorthy,
T. and Kwan,

Y.H. (53)

Medication adherence in the elderly 2015 Singapore Systematic review of the
barriers to adherence in the

elderly

Case study

Model (n=9)

Doucette, W.R.,
Vinel, S. and
Pennathur,

P.* (64)

Initial development of the Systems Approach
to Home Medication Management (SAHMM)

model

2017 USA Systems approach to safe and
effective home medication

management 

Model
development

Hennessey, B.
and Suter,

P. (66)

The Community-Based Transitions Model:
One Agency’s Experience

2011 USA The acquisition and use of
health coaching competencies

in home care clinicians at
health transitions

Model
development

Jonikas, M.A. Surveillance of medication use: early 2011 USA Identification of population Model
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and Mandl,
K.D. (78)

identification of poor adherence level adherence and risk of
poor adherence

development

Khabala, K.B.,
Edwards, J.K.,
Baruani, B. et

al (79)

Medication Adherence Clubs: a potential
solution to managing large numbers of stable

patients with multiple chronic diseases in
informal settlements

2015 Kenya Assessment of the people’s
care through nurse facilitated
Medication Adherence Clubs

Retrospective
descriptive study

Kucukarslan,
S.N., Lewis,

N.J.W., Shimp,
L.A. et al* (67)

Exploring patient experiences with
prescription medicines to identify unmet

patient needs: Implications for research and
practice

2012 Canada,
USA

Identification and
characterisation of patients’
unmet needs when taking

prescribed medication

Grounded theory
approach to

interview content
analysis

McHorney, C.A.,
Zhang, N.J.,
Stump, T. et

al* (80)

Structural equation modelling of the proximal
distal continuum of adherence drivers

2012 USA Identification of adherence
drivers

Model
development

Lau, Y., Htun,
T.P., Chan, K.S.

and Klainin-
Yobas, P. (77)

Multidimensional factors affecting medication
adherence among community-dwelling older

adults: a structural-equation modelling
approach

2017 China Multidimensional factors
affecting medication

adherence: measuring
medication adherence,

professional-help relationship
and self-care abilities

Exploratory cross-
sectional approach
using interviews
and modelling

Milani, R.V. and
Lavie, C.J. (81)

Health Care 2020: Reengineering Health
Care Delivery to Combat Chronic Disease

2015 USA Modifying the healthcare
delivery model to include team-

based care in concert with
patient-centred technologies

Review

Shepherd, J.G.,
Locke, E.,

Zhang, Q. and
Maihafer,

G. (82)

Health Services Use and Prescription Access
Among Uninsured Patients Managing Chronic

Diseases

2014 USA Identification of relationships
between population

characteristics, health
behaviour and outcomes

Longitudinal
quasi-

experimental
design with
convenience
sample for

assessment and
notes review

Theory (n=6)

Geryk, L.L.,
Blalock, S.J.,

DeVellis, R.F. et
al (83)

Medication Self-management Behaviors
among Arthritis Patients: Does Attentional

Coping Style Matter? 

2016 USA Coping styles Internet based
survey

Haslbeck, J.W.
and Schaeffer,

D. (84)

Routines in medication management: the
perspective of people with chronic conditions

2009 Germany Routines in medication
management along chronic

illness trajectory

Semi structured
interviews: initial

and follow up

Laba, T-L.,
Lehnbom, E.,
Brien, J. and
Jan, S. (85)

Understanding if, how and why non-adherent
decisions are made in an Australian

community sample: A key to sustaining
medication adherence in chronic disease?

2015 Australia Intentional non-adherent
decisions and behaviours

Semi-structured
interviews and

theory-informed
iterative thematic

framework
analysis

Marks, R. (86) Self-efficacy and arthritis disability: An
updated synthesis of the evidence base and

its relevance to optimal patient care

2014 n/a Self-efficacy, pain and
disability, adherence to

therapeutic strategies and
outcomes, applicable to

assessment and treatment 

Review and
synthesis

Oliveira, C.,
Helena, J. and
Castro-Caldas,

A. (87)

Interventions to Improve Medication
Adherence in Aged People with Chronic

Disease – Systemic Review

2017 USA, China,
Portugal,

Italy

Nursing interventions to
improve medication adherence

in older people with chronic
disease

Systematic Review

Skolasky, R.L., Psychometric Properties of the Patient 2011 USA Patient Activation Measure Interviews +
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Green, A.F.,
Scharfstein, D.

et al (88)

Activation Measure among Multimorbid Older
Adults

(Hibbard): Psychometric
properties and model

evaluation

completion of
Measure. Cross-

Sectional and
latent class

analysis

*Articles containing more than one of the search terms

 
 

 

 

Table 2: Interviewee characteristics

Group Number Male/female Age range
/ mean

Practitioner roles

Older people                60 years+,             multi-
morbidity, polypharmacy 13 7/6 60-84/    

        73

 

Family carers 16 5/11 N/A

Practitioners               (health and care) 21 N/A N/A Doctors: 2 consultant geriatricians, 2 general
practitioners.

Nurses: 5: including a nurse manager, specialist
nurses, community matrons.

Pharmacists: 3: head of service, clinical pharmacist,
pharmacy technician.

Social worker: 1

Care providers: 7: including managers, assessors,
team leaders and front-line staff.

Strategic manager (health and care): 1

 

 

 

Table 3: Burden, coping and risk in medication management

What capacity does the older person have? (individual specific)

What is the workload? (stage specific)

Increasing /
high capacity

Decreasing / low capacity

Increasing / high workload:                                                                            May be
high workload per se or may spike at times of change and uncertainty.

 

Burden: coping

High burden:  not coping – high
workload and low capacity risk

Decreasing / low workload:                 No
burden: coping

Burden:        not coping –low
capacity risk

Figures
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Figure 1

Research Process Summary: Work Packages and Steps
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Figure 2

PRISMA Flow Diagram: medication management: developed from Moher et al (51)

Figure 3

MEMORABLE’s theoretical framework for medication management: understanding burden
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