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ABSTRACT

Introduction Proactive deprescribing is the process of
stopping a medicine and comprises four steps: (1) identify
a patient for potential stop of a medicine, (2) evaluate a
patient for potential stop of a medicine, (3) stop a medicine
and (4) monitor after stopping.

The CHARMER (CompreHensive geriAtRician-led
MEdication Review) trial is a stepped-wedge design to
evaluate the effectiveness and cost-effectiveness of

a behaviour change intervention to increase proactive
deprescribing in hospitals. The CHARMER intervention
comprises a deprescribing action plan, deprescribing
briefings, videos of successful deprescribing consultations,
deprescribing case studies workshop and a deprescribing
performance dashboard. The process evaluation

will explore trial processes, CHARMER intervention
implementation, CHARMER behavioural mechanisms of
action and contextual factors influencing these aspects.
Methods and analysis The convergent parallel design
process evaluation will follow the UK Medical Research
Council guidance. We will interview: staff involved in
CHARMER implementation, geriatricians and pharmacists
who receive the intervention and research delivery staff
involved in patient/carer recruitment and data collection.
We will also interview patients/carers and primary care
practitioners. Interviews will be supplemented with
recordings of implementation activities and completed
implementation manuals. Questionnaires will capture

the extent to which the four proactive deprescribing
steps are enacted by intervention recipients, measure
the behavioural mechanisms by which the CHARMER
intervention operates and capture the patient experience
of proactive deprescribing. Qualitative data will be
analysed thematically and then mapped to Normalisation
Process Theory to explore implementation and the
Theoretical Domains Framework to explore behaviour
change. Most quantitative data will be analysed
descriptively; however, changes in staff questionnaire
responses preintervention and postintervention will be

," David Phillip Alldred

8 Sion Scott © 19

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The process evaluation builds on learning from a
comprehensive process evaluation in the CHARMER
(CompreHensive  geriAtRician-led  MEdication
Review) feasibility study.

= The study incorporates two theoretical frameworks
to explore CHARMER intervention implementation
(Normalisation Process Theory) and behavioural
mechanisms of action (Theoretical Domains
Framework).

= Not able to observe all intervention activities (brief-
ings and deprescribing performance dashboard)
due to patient confidentiality but will explore how
these are experienced in interviews.

= The fidelity framework will be operationalised to
ensure we can systematically undertake fidelity for
each CHARMER intervention component.

= Extensive work with patient and public involvement
team members has informed several trial aspects,
including how we engage with older people and
their carers to seek their experiences of having a
medicine stopped in hospital.

analysed using a Mann-Whitney test. We will triangulate
qualitative and quantitative findings to explain intervention
effects.

Ethics and dissemination Ethical and governance
approvals have been obtained by the Wales 2

Research Ethics Committee and the Health Research
Authority, respectively. The dissemination strategy

will be underpinned by the evidence-based Guide to
Disseminating Research (GuiDiR) targeting healthcare
practitioners, policy makers and patient-facing
organisations.

Trial registration number ISRCTN13248281.
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Hospital action plan for

proactive deprescribing

Workshop for pharmacists
with patient case studies &
pros and cons activities

Workshop for geriatricians
with deprescribing
consultation case studies

Deprescribing
performance dashboard

Weekly briefings between
pharmacists and
geriatricians

Figure 1
led MEdication Review.

INTRODUCTION

Over 50% of older people admitted to hospital are
taking a prescribed medicine where the risk of harm
outweighs the chances of benefit' predisposing them to
adverse outcomes including morbidity, rehospitalisation
and mortality." Proactive deprescribing is the process of
stopping a medicine before it causes harm and is core
to reducing medicine-related harm.” Despite being a
component of good prescribing practice, only 1% of
older people in hospital have a medicine proactively
deprescribed during their admission® representing a
significant missed opportunity.

The CompreHensive geriAtRician-led MEdication
Review (CHARMER) intervention is a five-component
deprescribing intervention designed to address the
barriers and enablers to hospital proactive deprescribing
identified in a focus group study with 54 geriatricians
and pharmacists from four hospitals in England.* The
CHARMER intervention is underpinned by behavioural
science and was co-designed with geriatricians, pharma-
cists, patients, carers and hospital staff involved in imple-
menting new services.” It comprises a deprescribing action
plan, deprescribing briefings, a workshop demonstrating
successful deprescribing consultations, a deprescribing
case studies workshop and a national deprescribing
performance dashboard.

We undertook the CHARMER feasibility study across
four hospitals in England in 2022.°” A process evaluation
embedded within the feasibility study aimed to inform
refinement of the intervention, its implementation

More
medications
stopped

More discussions are
had between
healthcare
practitioners and
their families

The intervention is delivered
to hospital pharmacists and
geriatricians

Overview of CHARMER intervention components and its desired impact. CHARMER, CompreHensive geriAtRician-

and trial processes to inform the design of a definitive
trial.* The quality and completeness of trial data within
the CHARMER feasibility study were acceptable and
the process evaluation found that the intervention was
acceptable. Hospitals experienced challenges with imple-
menting CHARMER because research infrastructure and
processes in National Health Service (NHS) hospitals are
configured to support Clinical Trials of an Investigational
Medicinal Product, rather than trials such as CHARMER
that evaluate complex behaviour change interventions
targeting practitioner behaviour. The challenges faced by
hospitals when implementing the CHARMER interven-
tion within the feasibility study are reported separately.”
The main challenges were that sites needed more than
the allocated 4weeks to implement CHARMER, deliv-
ering a hospital-level action plan was not achievable,
benchmarking reports were not always viewed by geria-
tricians and pharmacists, delivering the workshops was
challenging and some geriatricians did not engage with
the workshop videos. We aimed to address these chal-
lenges with modifications to the implementation period
and funding a staff member to lead the implementa-
tion at each site, as well as refining guidance about how
to implement each of the five CHARMER intervention
components.

The Health Innovation Network is commissioned by
the UK Government’s Department of Health and Social
Care to support the NHS in adopting new innovations.”
We have commissioned Health Innovation East to facil-
itate implementation of the CHARMER intervention in

2
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Nature of problem:

monitoring the patient.

Approximately 50% of older people in hospital are prescribed one or more medicines where the risk of harm outweighs the chances of benefit, however only 1% have a medicine proactively deprescribed in hospital.
Proactive deprescribing is a complex behaviour which requires geriatricians and pharmacists to undertake a range of activities from conducting a medication history through to deprescribing a medicine, documenting and then

We need to change geriatricians and pharmacist

viour so that the idea of stopping

is more likely to be discussed with patients.

about
deprescribing
consequences

(8)

BCTs: Natural consequences
5.2 Salience of consequences

Comparison of outcomes
9.2 Pros and Cons

Who delivers the workshop and how
itis delivered (content, engagement)
Willingness of pharmacists to attend
Experience of pharmacists and their

beliefs about proactive deprescribing

Pharmacists
perceive that

Misconception
that proactive
deprescribing is
unacceptable
to patients/

Geriatrician workshop comprising of video case studies of
geriatricians navigating proactive deprescribing consultations to
highlight successful navigation of challenging proactive
deprescribing consultations with patients and carers to address
misconceptions

Number of geriatricians who attend
workshop

Who delivers the workshop and how
it is delivered (group or individual
delivery)

Medicines (still)
prescribed

Medication-

Identified CHARMER intervention component Moderating factors Outputs Outcomes Impact
barriers (B)/ BCTs (from BCTTv1) Short-term Medium term Longer term
enabler (E) to (mechanisms of
proactive action)
Conflicting goal | Hospital action plan to prioritise deprescribing as an organisational |e Organisational or departmental plan | Action plan developed Goals
priorities (B) goal » Content of action plan and launched on time Geriatricians and
'« How and when it is delivered and received by pharmacists Deprescribing
BCTs: Goals and planning » Who receives the action plan participants. perceive conversations
1.4 Action planning o Type and number of launch proactive
activities? deprescribing as | Medicines Prescribing
an deprescribed policy and
organisational practice
priority Medicines re- Mortality
Pharmacists’ Pharmacist workshop to encourage them to consider the pros and Number of pharmacists who attend Evidence of fidelity of Beliefs about prescribed Prescribing
negative belief | cons of proactive deprescribing workshop delivery by facilitator. consequences Hospital stays | spend

Medicines use

proactive related adverse | culture
deprescribing of | Medicine dose events
inappropriate reduction Population
medicines leads Quality of life health and
to positive Patient/carer wellbeing
outcomes satisfaction with (contribution
relative to deprescribing to society)
continuing to process
prescribe

Workshop delivered, Social influence | Hospital and

attended and activities Geriatricians primary care

completed by perceive that workload

geriatricians

patients and
carers endorse

associated with
deprescribing

deprescribing

carers (B) BCTs: Comparison of behaviour Experience of geriatricians and their proactive
6.2 Social comparison beliefs about proactive deprescribing deprescribing in | Length of (index)
hospital hospital stay
Incentivising Benchmarking reports on proactive deprescribing activities to Electronic or paper-based prescribing | Weekly submission of Reinforcement
proactive enable hospitals to monitor and benchmark their proactive How the reports are received by benchmarking data Geriatricians”
deprescribing deprescribing progress with other hospitals geriatricians and pharmacists (e.g. and pharmacists’
(E) email) Report produced weekly | are incentivised
BCTs: Comparison of behaviour How the data is collected and and shared with to proactively
6.2 Social comparison submitted participants. deprescribing in
Who receives the reports and response to
whether they access the reports benchmarking
Timing of reports (e.g. is it weekly) report data
Content (number of hospitals and
target audience perceived quality of
data)
Pharmacists Regular geriatrician and pharmacist briefings to restructure Pharmacist resource (staffing and Plan for when and how Environmental
are absent pharmacist working to facilitate contribution to proactive grade/ experience/ continuity of the weekly briefings will context and
from deprescribing pharmacist working on study ward) occur and that they resources
geriatricians’ Existing pharmacist and geriatrician happen. Pharmacist
routine review | BCTs: Antecedents working patterns working pattern
of patients (B) | 12.1 Restructure the physical environment Relationship between geriatrician(s)/ facilitates
pharmacist(s) contribution to
proactive

geriatricians; implementation team members and

Wider/outer Context:

Size of hospital Trust (impacts staffing and size of wards); PI (professional role; presence on study ward; engagement); electronic versus paper patient records; other deprescribing happening at site; experience of pharmacists and
isati support for pharmacists and geriatricians to participate in CHARMER; patient population demographics (e.g. frailty).

Figure 2 CHARMER logic model. CHARMER, CompreHensive geriAtRician-led MEdication Review; BCT, Behaviour Change

Technique; NHS, National Health Service; NIHR, National Institute for Health and Care Research.

hospitals in the definitive trial, thus mimicking the NHS’s
usual process for innovation adoption and addressing the
challenges identified in the feasibility study. This partner-
ship between a trial team and Health Innovation Network
is novel and may provide a model for future trials of
complex interventions.

The CHARMER definitive trial is a stepped-wedge
cluster randomised trial which aims to evaluate the effec-
tiveness and cost-effectiveness of the CHARMER interven-
tion at reducing 90-day hospital readmissions, the trial’s
primary outcome measure (ISRCTN13238281).

Process evaluations embedded within a definitive trial
aim to explain outcomes and variation in outcomes.
This is achieved by understanding how an intervention
was implemented, how it produced its effects and which
factors moderate and mediate these effects. These data
inform subsequent ‘real world’ adoption and imple-
mentation of interventions that are deemed to be effec-
tive and cost-effective. The use of theory to understand

intervention effects within process evaluations is widely
recognised.

This protocol describes the methods of a process evalu-
ation embedded within a stepped-wedge randomised trial
to evaluate the effectiveness and cost-effectiveness of the
CHARMER intervention. The process evaluation aims to
describe the implementation, receipt and impact of the
CHARMER intervention.

METHODS

CHARMER definitive trial design

The design of the CHARMER definitive trial is compre-
hensively reported elsewhere (manuscript submitted and
under review) and a summary is provided in Figure 1.
The trial began in February 2024 and will conclude on 31
October 2025. The process evaluation began in February
2024, final data collection will be complete in January
2026 and the analysis will be completed in August 2026.

Martin-Kerry JM, et al. BMJ Open 2026;16:e111152. doi:10.1136/bmjopen-2025-111152
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Process evaluation components

Contextual factors

Individual and/or system level factors that affect implementation/intervention effects or acceptability, and feasibility and acceptability of trial processes, e.g. organisational, cultural,
technological, physical factors

Implementation of
intervention

Adherence to intervention
components
What is delivered? (Content)
Who receives component?

Mechanism of impact /

Theory of intervention

Acceptability

Outcomes

Feasibility and

acceptability of trial
processes

Understanding how

interaction with the

intervention leads to
outcomes

Is the intervention acceptable
to all stakeholders?

What perceived effect does
the intervention have?

Were the trial processes
acceptable and feasible to all
stakeholders?

'Y

'Y

(Coverage) Unanticipated consequences &
How often does it happen? Are all components

(Frequency) ‘essential’?
Is it delivered for the right ‘

timing? (Duration)

Moderators of fidelity
Complexity of intervention
Facilitation strategies.
How wellit is delivered
(Quality of delivery)
How people respond to it
(Participant responsiveness)

Any adaptations made?

Interviews
Interviews

Recordings of CHARMER
implementation

HCP questionnaires:
- Mechanism of Action
- Process of
deprescribing

Recordings of CHARMER
implementation

Patient and carer
Experience of the
Deprescribing process
questionnaire

Implementation Manual
Fidelity framework

Interviews

Interviews

Recordings of CHARMER
implementation

Site profile
questionnaire and bi-
monthly updates

Demographic data for
participating HCPs

Project Manager

Process outcomes questionnaire

Interviews

Figure 3 Components of the CHARMER process evaluation. Green refers to quantitative data, blue refers to qualitative data.
CHARMER, CompreHensive geriAtRician-led MEdication Review; HCPs, healthcare professionals.

CHARMER is a stepped-wedge randomised trial across
24 NHS hospitals in England over 18 months. 20 hospi-
tals will implement the CHARMER intervention on Older
People’s Medicine (OPM) wards and collect data; four
reserve hospitals will collect data only, unless they are
required to become an intervention hospital prompted
by the withdrawal of an existing intervention hospital. A
principal investigator (PI), who is either a geriatrician
or pharmacist, will assume overall responsibility for trial
conduct at each hospital, including intervention imple-
mentation and data collection.

The CHARMER intervention will be delivered to
approximately 200 geriatricians and pharmacists and data
to evaluate its effects will be collected for approximately
44000 patients admitted to study wards. The trial is
powered to detect a 3% reduction in its primary outcome
measure of readmission to hospital within 90days of
discharge.

We will obtain anonymised routinely collected data,
including readmissions for all patients admitted during
the study period. Additionally, we will recruit patients
and carers during two enhanced data collection periods,
each of 1 month, during control and intervention. These

will provide data for secondary outcomes and the process
evaluation.

CHARMER intervention, programme theory and logic model
The development and content of the CHARMER inter-
vention are comprehensively reported elsewhere.’
Figure 1 provides a summary of the CHARMER interven-
tion and figure 2 provides a logic model. The logic model
was refined based on learning from the CHARMER feasi-
bility study process evaluation (manuscript under review)
and hypothesises the mechanisms of action by which the
intervention may address geriatricians’ and pharmacists’
barriers and enablers to proactive deprescribing. We will
further refine the logic model based on learning from the
definitive trial process evaluation.

CHARMER intervention implementation

Hospitals will have 12 weeks to implement the CHARMER
intervention. We will provide funding for a project
manager 1day per week for 14 weeks to lead implemen-
tation under the PI's supervision. We will provide the
project manager with an implementation manual (online
supplemental file 1) hosted on Research Electronic Data
Capture (REDCap) software, which comprises detailed

4 Martin-Kerry JM, et al. BMJ Open 2026;16:e111152. doi:10.1136/bmjopen-2025-111152
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guidance regarding when and how to implement each of
the five CHARMER intervention components. REDCap
will also include a checklist of implementation milestones
for each intervention component to enable project
managers, PIs, Health Innovation East and the research
team to monitor implementation progress.

The Health Innovation Network'’ will support project
managers and PIs throughout the implementation
period. This will include scheduling a set of meetings
followed by weekly meetings to discuss any challenges or
queries about implementation, and quarterly Commu-
nity of Practice meetings where sites in previous steps
can support new sites in navigating implementation
issues. As the Health Innovation Network is the arm of
NHS England that supports the implementation of inno-
vation across the NHS, the CHARMER implementation
support provided is nationally scalable beyond the trial
environment, should CHARMER be found effective and
cost-effective.

Process evaluation research team

The process evaluation team comprises methodologists
(JMM-K, JT, IK, BA, EMB-F, ABC), pharmacists (DB, SS,
DPA, DJW, CELJ), a geriatrician (VLK) and patient and
public involvement (PPI) members. The researchers
undertaking the interviews for the process evaluation
were not involved in implementation processes to enable
participants to provide their perspectives to people
neutral to the intervention implementation.

Process evaluation overview

We will conduct a convergent parallel design process eval-

uation'' underpinned by Normalisation Process Theory

(NPT) and the Theoretical Domains Framework (TDF).

This aims to understand how the CHARMER interven-

tion was implemented and received, and the mechanisms

of action by which it exerts its effects on geriatricians” and
pharmacists’ deprescribing behaviour. The objectives are
to:

» Describe the fidelity of CHARMER intervention
implementation, including any adaptations.

» Understand how the intervention addresses the
intended barriers and enablers to proactive depre-
scribing and any unintended consequences.

» Explore contextual factors that influence interven-
tion implementation and effectiveness.

» Explore the acceptability of the intervention by
different stakeholders.

» Explore the perceived effect of the intervention.

» Explore the acceptability and feasibility of trial
processes.

Figure 3 provides an overview of the different compo-
nents of the process evaluation. This summarises how
each data source will be used to understand how the
intervention is implemented, contextual factors present
at sites that influence the intervention, mechanisms of
impact, acceptability and outcomes of the intervention,
and acceptability and feasibility of trial processes. We

have described these data sources in more detail within
the data sources section.

Participants

Hospital and primary care staff participants

We will consent to process evaluation data for all:

» Principal investigators.

» Research delivery staff involved in patient/carer
recruitment and data collection.

» Project managers leading
implementation.

» Geriatricians and pharmacists who are intended to
receive the CHARMER intervention.

To explore the effect of CHARMER on primary care,
we will recruit general practitioners and primary care
pharmacists from general practices who have at least
one patient recruited in CHARMER during the inter-
vention enhanced data collection period and who had
a medicine(s) stopped. Hospitals will send a letter to all
recruited patients’ general practice notifying them of
their participation in the CHARMER trial. A second letter
will be posted or emailed by the CHARMER team to the
primary care practice requesting an interview.

local CHARMER

Patient and carer participants

Patients under the care of a geriatrician recruited to
CHARMER who have a medicine(s) stopped during the
intervention enhanced data collection period will be
recruited. For patients who cannot provide consent due
to lack of capacity, their family member(s) or care staff
member for those patients residing in a care home will be
approached to provide consent to participate.

Data sources

Recordings of CHARMER implementation (all intervention sites)
Aim: to understand what was implemented at each site, how the
intervention was received and by whom, and any adaptations
made.

All sites will be asked to audio-visually record the imple-
mentation of three of the five intervention components:
action plan launch, pharmacist workshop and geriatri-
cian workshop. The development and review of bench-
marking reports and weekly briefings will not be recorded,
as it is likely that patient data would be discussed. We will
explore these two intervention components during inter-
views with hospital staff participants.

Implementation manual (all intervention sites)
Aim: {o understand what was implemented at each site and by
whom it was received.

To enable the implementation team to monitor what
is implemented at each site in real time, implementation
manuals within REDCap (online supplemental file 1)
will be completed by the project managers (see figure 3,
‘Implementation of intervention’). The implementation
team (BA, CELJ) will review submitted documents to
check for completeness and accuracy and follow-up with
the project manager to address any gaps. The reported

Martin-Kerry JM, et al. BMJ Open 2026;16:e111152. doi:10.1136/bmjopen-2025-111152
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completeness of intervention implementation activities
may also inform refinement of implementation support
for future steps.

Fidelity framework

Aim: to understand how the intervention components were imple-

mented, including any adaptations and how the components

were received.

To understand how the intervention components are
delivered and received, and whether each component is
essential for any outcomes achieved, requires measure-
ment of the CHARMER intervention implementation.
We selected the Conceptual Framework for Implemen-
tation Fidelity, as this framework, when operationalised
provides a practical way to consistently measure imple-
mentation fidelity. To ensure consistent and objective
evaluation of how each CHARMER intervention compo-
nent is implemented and received across sites, we will
refine the fidelity framework that was developed within
the feasibility study.® The fidelity framework was guided
by the Conceptual Framework for Implementation
Fidelity'* and we will apply their definitions to inform a
scoring system to enable detailed reporting on:

» Adherence: including content, frequency, duration
and coverage of each component.

» Moderators of fidelity: such as component complexity,
facilitation strategies, delivery quality and participant
responsiveness.

From adherence data, we will estimate the dose of each
intervention component delivered. The evaluation will
include both quantitative fidelity scores and qualitative
insights to explain site-level variations.

Process of Deprescribing Practitioner Questionnaire (all
intervention sites)
Aim: to understand whether CHARMER addresses the intended
barriers and enablers of proactive deprescribing and the steps
practitioners undertake when proactively deprescribing medicines.
The Process of Deprescribing Practitioner Question-
naire (online supplemental file 2; figure 3, ‘Mechanism
of impact/theory of intervention’) is a self-reported
measure of healthcare professionals’ proactive depre-
scribing behaviour. The questionnaire captures the
extent to which the 17 activities that make up the four
proactive deprescribing steps are enacted by intervention
recipients. The questionnaire was developed and vali-
dated with 236 healthcare professionals and researchers
from 25 countries.'” Responses to the 19 questionnaire
items are invited on a 5-point Likert scale from ‘never’
undertake the proactive deprescribing activity to ‘always’.
All participating geriatricians and pharmacists will be
invited to complete the Process of Deprescribing Prac-
titioner Questionnaire twice; once before receiving the
CHARMER intervention and once at 6weeks into the
intervention period. This is to allow participating geria-
tricians and pharmacists to receive the action plan and
relevant workshop, and for them to receive some weekly
benchmarking reports and have the opportunity to attend

some weekly briefings where deprescribing opportunities
are discussed.

Deprescribing Behaviour Change Mechanism of Action
questionnaire (all intervention sites)

The Deprescribing Behaviour Change Mechanism of
Action (DBCMoA) questionnaire6 (see figure 3, ‘Mech-
anism of impact/theory of intervention’; and online
supplemental file 2) is a self-reported measure of the
extent to which the behavioural determinants of proac-
tive deprescribing in hospital are experienced by health-
care professional respondents. The development of the
DBCMoA questionnaire is comprehensively reported
elsewhere, and a summary is provided.’

Questionnaire items are validated measures of
behavioural determinants derived from the Organisa-
tional Readiness to Change Assessment (ORCA) tool.'
Validated measures were selected by mapping healthcare
professionals’ behavioural determinants of proactive
deprescribing in hospital to the Consolidated Frame-
work for Implementation Research (CFIR)," and then
through the linkage between CFIR domains and ORCA
measures, selecting relevant validated measures for the
mapped CFIR domains. Measures were then adapted to
the context of proactive deprescribing in hospitals while
retaining their measurement of the underlying mech-
anism of action of behaviour change.” The DBCMoA
comprises behavioural determinants intended to be
addressed by the CHARMER intervention and other
potential behavioural determinants. This will permit
exploration of whether the CHARMER intervention
operates via the intended behavioural mechanisms.
Responses to the 11 questionnaire items are invited on a
5-point Likert scale to indicate the extent to which they
are experiencing different determinants of proactively
deprescribing from ‘strongly disagree’ to ‘strongly agree’.

Patient and carer Experience of the Deprescribing Process
Questionnaire (all intervention sites)

Aim: to understand how patients and their carers found the
process of a medicine(s) being stopped in hospital.

The Patient Evaluation of the Deprescribing Process
Questionnaire (PED-Q) is a validated Patient Reported
Experience Measure'® designed to capture the patient
and carer experience of the proactive deprescribing
process under the care of geriatricians and pharmacists
who received the CHARMER intervention."”” The PED-Q
(online supplemental file 3) comprises eight items that
measure a patient’s or carer’s experience of a healthcare
professional undertaking the proactive deprescribing
activities that can be experienced by a patient or carer.
For each item, responses are invited on a 5-point Likert
scale ranging from ‘very dissatisfied’ to ‘very satisfied’
with the proactive deprescribing activity received.

Patients or their carers will be asked to complete the
questionnaire within 2weeks of hospital discharge, either
by posting a completed hard copy to us, or by completing
it over the telephone.

6
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Site profile questionnaire and bi-monthly updates (all sites)
Aim: (o characterise sites, identify any changes during the study
period and understand contextual factors that may influence the
intervention.

The PI at each participating hospital site will identify
their OPM study ward(s) prior to the trial beginning and
confirm the number of beds.

We have developed a site profile questionnaire (see
online supplemental file 2 and figure 3 ‘Contextual
factors’) to capture resourcing at sites, the electronic
records system used and whether any activities related
to medicines optimisation or deprescribing, apart from
CHARMER, are happening at the hospital. All PIs will be
invited to complete the site profile questionnaire at the
beginning of the trial and then review their responses
for any changes immediately after implementation is
complete, and approximately 3months before the trial
ends.

Additionally, we will email PIs bi-monthly to capture
changes to the study ward(s), for example, due to infec-
tion or change of ward type or change in bed numbers,
changes to participating geriatricians and pharmacists,
any repeat delivery of the CHARMER intervention for
new geriatricians and pharmacists, and whether briefings
and benchmarking reports are happening as intended
during the intervention period.

Demographic questionnaires (all sites)
Aim: to capture contextual information that may help explain
the intervention’s effects.

All participating geriatricians and pharmacists will
complete a demographics questionnaire at the beginning
of the trial. This will capture their age, gender, ethnicity,
role, current grade/band and the number of years in
their current role. This will allow us to understand who
received the intervention and explain any differences in
receipt and enactment of the intervention (see figure 3,
‘Contextual factors’).

Project manager questionnaire (all intervention sites)
Aim: to explore barriers and enablers for implementing
CHARMER outside the trial parameters.

Project managers at each site will be asked to complete
an electronic questionnaire (online supplemental file 2)
asking them about barriers and enablers to implementing
the CHARMER intervention at their hospital. The ques-
tionnaire will be sent 4-6weeks post implementation to
allow sites to have implemented benchmarking reports
and briefings.

Semi-structured interviews (all sites)

Aims

» To understand implementation, how the intervention
was received and any perceived impact of the inter-
vention and any contextual factors that may influence
this (PIs, project managers and participating geriatri-
cians and pharmacists—all intervention sites).

» To understand geriatrician and pharmacist recruit-
ment and participation (PI, project managers and
participating geriatricians and pharmacists—all inter-
vention sites).

» To understand patient/carer recruitment and data
collection processes (research delivery teams—all
sites).

» To explore patients’ and their carers’ experience of
having a medicine(s) stopped in hospital (patients
and carers—all intervention sites).

» To understand the impact of CHARMER and hospital
deprescribing in general on primary care (primary
care).

Interview sampling and procedures

We will use topic guides refined from the CHARMER

feasibility study (online supplemental file 4) to fulfil

the aims. Sampling will be undertaken to ensure we
hear from a wide range of patients, carers and staff and
we will continue interviewing if new data arise in inter-
views. Interviews will be undertaken by three qualitative
researchers (JMM-K, EMB-F, and Amanda Edmondson)
with the following participants:

» All project managers
implementation).

» All PIs (60 min; towards the end of trial).

» 40-60 geriatricians and pharmacists (45 min, towards
the end of the trial).

- Sampling to achieve maximum variation in barri-
ers and enablers to deprescribing at baseline (see
the Deprescribing Behaviour Change Mechanism
of Action Questionnaire section), length of profes-
sional experience and demographics.

» Research delivery (30min; after the second patient
recruitment period).

- One person nominated by the site.

» 20-30 patients and carers (15-20 min; within 2weeks
of discharge for those recruited during the interven-
tion period).

- Sampling to achieve variation in ethnicity, age, gen-
der and medicines stopped.

» 10-15 prescribing primary care practitioners (30 min;
>3months after the patient is discharged from the
hospital).

- Sampling to achieve variation in role (eg, general
practitioner, pharmacist, nurse practitioner) across
the country.

Interviews will be offered via Microsoft Teams or tele-
phone. All interviews will be digitally recorded, tran-
scribed and anonymised. To support participation and
inclusivity, patients and carers can choose to provide
their feedback about having a medicine(s) stopped in
hospital by completing a written form as an alternative to
an interview.

(45min; 6Gweeks post

Process outcomes (all intervention sites)
Aim: to explore the impact of the CHARMER intervention.
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We will report process outcomes, including the number
of regularly prescribed medicines stopped on the study
wards, the number of pre-admission medicines with
dosage reduced, number of medicines that are restarted
after discharge from the hospital.

Analysis

Quantitative analysis

Fidelity data

Quantitative data from the fidelity framework will be
analysed descriptively. We will synthesise findings and
report these for each intervention component in a
tabular format to enable us to explain differences in the
CHARMER intervention effectiveness between sites.

Site profile questionnaire and Pl questionnaires
These will be analysed descriptively and summarised for
sites overall and by their allocation sequence in the trial

(step).

process of deprescribing practitioner and deprescribing behaviour
change mechanism of action questionnaires

We will analyse the responses for both questionnaires
descriptively (median, IQRs) to understand differences
in responses across sites and between individuals. We will
compare responses before and after the intervention to
determine whether self-reported proactive deprescribing
behaviour has changed and the behavioural mecha-
nism(s) by which the reported change has occurred.
These data will also be included in the effectiveness anal-
ysis. The analysis conducted will be a Mann-Whitney test
of the change in the response between preintervention
and postintervention.

patient and carer experience of the deprescribing process
We will analyse the responses for both questionnaires
descriptively (median, IQRs) to understand differences
in responses across sites and between individuals.

Process outcomes

These data will be analysed descriptively within the main
effectiveness analysis of the CHARMER trial (manuscript
submitted). These analyses will also be used within the
process evaluation to enable explanation of the impact of
the CHARMER intervention on geriatricians’ and phar-
macists’ deprescribing activity at each site.

Qualitative analysis

Thematic analysis and coding

We will use thematic analysis'’ guided by a coding dictio-
nary and supported by NVivo. During the feasibility study,
the data were analysed using inductive reflexive thematic
analysis, enabling the development of codes related to
barriers and enablers to deprescribing and implementa-
tion of the CHARMER intervention, and the process of
recruitment and participation in the trial. These codes
will be included within the dictionary and refined, with
further codes developed as the data are thematically

analysed. Two researchers will undertake the thematic
analysis and the dictionary will enable consistency of data
analysis.

To ensure the trustworthiness of the data analysis, we
will incorporate a number of approaches. Weekly process
evaluation meetings throughout the data collection and
analysis periods, including intervention, clinical and
methodological expertise, and regular input from PPI
members, will be undertaken. These meetings will be
used to discuss the data and review supporting quotes
underlying codes and to address queries that arise during
the analysis to increase rigour and consistency within the
analysis. This process will ensure the analysis is credible.
Both coders (JMM-K, EMB-F) will also maintain reflexive
diaries about their thoughts on the data and any biases
or focus that they are aware of when coding to ensure
confirmability. Their background and how this has influ-
enced their data collection and analysis will be recorded to
capture and report reflexivity and the role this has played
in the analysis process. We will maintain an audit trail of
all research steps, decisions and methodological changes
made during the analysis to ensure dependability of the
analysis. Finally, we will ensure we report data across all
sites, including contextual aspects, to enable transfer-
ability of the findings.

Artificial intelligence

A novel approach to our analysis will be the use of Copilot,
an artificial intelligence (Al) software as a team member,
with oversight by the research team, to provide another
perspective on the data analysis.'® ' We will use several
test transcripts to see how Copilot performs and aligns
with the other team members’ coding. We will docu-
ment any discrepancies between Al and human coding
to refine the process. Assuming Copilot analyses tran-
scripts aligning with the team’s process and approach, it
will independently analyse some of the transcripts, with
checking of the coding undertaken by members of the
research team.

Mapping to theory frameworks
We will use NPT ?' to help understand intervention
implementation and the TDF* to help understand how
the intervention exerted its effects. NPT is an imple-
mentation theory and application of NPT within the
CHARMER definitive trial process evaluation will provide
a lens through which to understand and explain why the
CHARMER intervention was/was not implemented. This,
in turn, will provide learning to inform a future national
strategy for intervention adoption and implementation
across NHS hospitals in England. We will map codes to
NPT and will also explore key contextual aspects that
influenced CHARMER and proactive deprescribing at
sites. Mapping will be undertaken by two researchers
(JMM-K, EMB-F) as well as by Copilot.

The CHARMER intervention is underpinned by the
TDEF, which is a synthesis of behavioural science theories
organised into 14 domains, for example, ‘Knowledge’,

8
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‘Beliefs about consequences’ and ‘Social/professional
role and identity’.* Application of TDF within the
CHARMER definitive trial process evaluation permits
exploration of the behavioural mechanisms by which
the intervention produces its effects and whether this
happened via the intended behavioural mechanisms
(ie, TDF domains) and whether any other barriers or
enablers are unintentionally addressed by CHARMER.
We will explore this by mapping codes describing barriers
and enablers to deprescribing to the TDF.

Synthesis and triangulation

We will use the analysis process to understand what
happened at each site to enable an explanation of the
effects of the CHARMER intervention. Triangulation
will involve data from each qualitative and quantitative
component of the study. We will visually present these
data in tables and figures to allow us to identify where
there is agreement or disagreement between findings
from different data components and thus identify how
the intervention may need to be modified. The triangula-
tion process will be decided iteratively based on what we
find when analysing separate data sources to enable us to
explore this in more detail. Based on learning from this
process evaluation, we will refine the CHARMER inter-
vention logic model.

Patient and public involvement

We have five PPI team members who have provided input
into discussions and decisions relating to the process eval-
uation study design. This includes involvement in the
topic guides, input into the patient-facing documents and
planning around how to effectively obtain feedback from
older people participating in CHARMER. The PPI team
will participate in discussions about the process evalua-
tion data and its interpretation.

Ethics and dissemination

Our study has received ethical approval (REC ID: 23/
WA/0184) and study approval from the Health Research
Authority (Project ID: 323504). We also sought Capa-
bility & Capacity confirmation from sites prior to the trial
beginning. We will follow the Guide to Disseminating
Research (GuiDiR)* when disseminating findings from
the process evaluation.

Author affiliations

'School of Health Sciences, University of East Anglia, Norwich, UK

2Department of Health Sciences, University of York, York, UK

%School of Psychology, The University of Sheffield, Sheffield, UK

4Department of Clinical and Biomedical Sciences, University of Exeter, Exeter, UK
SHealthcare for Older People, Royal Devon University Healthcare NHS Foundation
Trust, Exeter, UK

SNorwich Clinical Trials Unit, Norwich Medical School, University of East Anglia,
Norwich, UK

"School of Healthcare, University of Leicester, Leicester, UK

®School of Healthcare, University of Leeds, Leeds, UK

®Pharmacy Department, Norfolk and Norwich University Hospitals NHS Foundation
Trust, Norwich, UK

Acknowledgements We would like to acknowledge members of the wider
CHARMER team: Erica Berardi, Antony Colles, Amanda Edmondson, Janet Gray,

Jennie Griffiths, Amber Hammond, Martyn Patel, Graham Prestwich, Erika Sims,
David Taylor, David Turner, Sujata Vyas-Walkerley, Miles Witham.

Collaborators None.

Contributors JMM-K led the development and planning of the process evaluation
design with input from all authors. JMM-K, SS, DB and JT led the development

of this manuscript. EMB-F and BA developed the figures for the manuscript with
JMM-K. All authors reviewed and revised the draft manuscript and approved the
final version ahead of submission. DB is guarantor of the work.

Funding This research is funded by the National Institute for Health and Care
Research (NIHR) Programme Grants for Applied Research stream (award ID PGfAR
200874). This study was supported by the National Institute for Health and Care
Research (NIHR) Applied Research Collaboration East of England (NIHR ARC EoE) at
Cambridge and Peterborough NHS Foundation Trust. VLK is supported by the NIHR
Exeter Biomedical Research Centre. The views expressed are those of the author(s)
and not necessarily those of the NIHR or the Department of Health and Social Care.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Jacqueline M Martin-Kerry https://orcid.org/0000-0002-9299-1360
Debi Bhattacharya https://orcid.org/0000-0003-3024-7453
Johanna Taylor https://orcid.org/0000-0001-5898-0900

lan Kellar https://orcid.org/0000-0003-1608-5216

David John Wright https://orcid.org/0000-0003-3690-9593

David Phillip Alldred https://orcid.org/0000-0002-2525-4854

Sion Scott https://orcid.org/0000-0001-7669-0632

REFERENCES

1 Gallagher P, Lang PO, Cherubini A, et al. Prevalence of potentially
inappropriate prescribing in an acutely ill population of older
patients admitted to six European hospitals. Eur J Clin Pharmacol
2011;67:1175-88.

2 Organisation WH. Global patient safety challenge: medication
without harm. 2017.

3 Scott S, Clark A, Farrow C, et al. Deprescribing admission
medication at a UK teaching hospital; a report on quantity and nature
of activity. Int J Clin Pharm 2018;40:991-6.

4 Scott S, Twigg MJ, Clark A, et al. Development of a hospital
deprescribing implementation framework: A focus group study with
geriatricians and pharmacists. Age Ageing 2019;49:102-10.

5 Scott S, Atkins B, Kellar |, et al. Co-design of a behaviour change
intervention to equip geriatricians and pharmacists to proactively
deprescribe medicines that are no longer needed or are risky to
continue in hospital. Res Social Adm Pharm 2023;19:707-16.

6 Scott S, Atkins B, Martin-Kerry JM, et al. CompreHensive
geriAtRician-led MEdication Review (CHARMER): protocol for
a feasibility study of a hospital deprescribing behaviour change
intervention. BMJ Open 2023;13:e075795.

7 Scott S, Martin-Kerry J, Pritchard M, et al. The feasibility of
implementing a hospital deprescribing behaviour change intervention

Martin-Kerry JM, et al. BMJ Open 2026;16:e111152. doi:10.1136/bmjopen-2025-111152

salbojouyoa) Jejiwis pue ‘Bulules |y ‘Buiuiw elep pue }1xa} 0} palejal sasn Joj buipnjoul ‘ybuAdoo Aq paloaloid
*1senb Aq 920z ‘g sunr uo /wod fwq uadolwq,/:diy wouy papeojumoq '9z0g dunpe g uo ggiLLL-6g0g-uadolwq/9g L1 0l se paysiignd 1s4y :uado riNg


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-9299-1360
https://orcid.org/0000-0003-3024-7453
https://orcid.org/0000-0001-5898-0900
https://orcid.org/0000-0003-1608-5216
https://orcid.org/0000-0003-3690-9593
https://orcid.org/0000-0002-2525-4854
https://orcid.org/0000-0001-7669-0632
http://dx.doi.org/10.1007/s00228-011-1061-0
http://dx.doi.org/10.1007/s11096-018-0673-1
http://dx.doi.org/10.1093/ageing/afz133
http://dx.doi.org/10.1016/j.sapharm.2023.02.003
http://dx.doi.org/10.1136/bmjopen-2023-075795
http://bmjopen.bmj.com/

Open access

10

and undertaking trial processes: A mixed methods evaluation. Res
Social Adm Pharm 2026;22:333-9.

Moore GF, Audrey S, Barker M, et al. Process evaluation of
complex interventions: Medical Research Council guidance. BMJ
2015;350:h1258.

Health Innovation Network, Available: https://thehealthinnovationn
etwork.co.uk

Wright DJ, Alldred DP, Scott S, et al. Evaluation of the
CompreHensive geriAtRician-led MEdication Review (CHARMER)
deprescribing intervention in hospital: protocol for a cluster
randomised stepped-wedge trial. BMJ Open 2026;16:e107396.

16

17

18

COSMIN. COSMIN methodology for systematic reviews of patient-
reported outcome measures (proms). 2018.

Miles MB, Huberman AM. Qualitative Data Analysis: An Expanded
Sourcebook. 2nd edn. Sage Publications, 1994.

Morgan DL. Exploring the Use of Artificial Intelligence for Qualitative
Data Analysis: The Case of ChatGPT. Int J Qual Methods
2023;22:16094069231211248.

Davison RM, Chughtai H, Nielsen P, et al. The ethics of using
generative Al for qualitative data analysis. Information Systems
Journal 2024;34:1433-9.

11 Creswell J, Plan Clark V. Designing and Conducting Mixed Methods 20 May CR, Albers B, Bracher M, et al. Translational framework for
Research. 3rd edn. Sage Thousand Oaks, 2018. implementation evaluation and research: a normalisation process

12 Carroll C, Patterson M, Wood S, et al. A conceptual framework for theory coding manual for qualitative research and instrument
implementation fidelity. Implement Sci 2007;2:40. development. Implement Sci 2022;17:19.

13 Scott S, Buac N, Bha’gtacha,rya D. An Internationally Derived Process 21 Murray E, Treweek S, Pope C, et al. Normalisation process theory:
of Healthcare Professionals’ Proactive Deprescribing Steps and a framework for developing, evaluating and implementing complex
Constituent Activities. Pharmacy (Basel) 2024;12:138. : : Q.

> - o . interventions. BMC Med 2010;8:63.

14 Helfrich CD, Li Y-F, Sharp ND, et al. Organizational readiness to 22 Atkins L, Francis J, Islam R, et al. A guide to using the Theoretical
change assessment (ORCA): development of an instrument based D . F ‘k ‘b h o r? ising t
on the Promoting Action on Research in Health Services (PARIHS) Domains Framework of behaviour change to investigate
framework. Implement Sci 2009;4:38. implementation problems. Implement Sci 2017;12:77.

15 Damschroder LJ, Reardon CM, Widerquist MAO, et al. The updated 23 Scott S, Atkins B, D’Costa T, et al. Development of the Guide to
Consolidated Framework for Implementation Research based on Disseminating Research (GuiDiR): A consolidated framework. Res
user feedback. Implement Sci 2022;17:75. Social Adm Pharm 2024;20:1047-57.

10 Martin-Kerry JM, et al. BMJ Open 2026;16:e111152. doi:10.1136/bmjopen-2025-111152

salbojouyoa) Jejiwis pue ‘Bulules |y ‘Buiuiw elep pue }1xa} 0} palejal sasn Joj buipnjoul ‘ybuAdoo Aq paloaloid
*1senb Aq 920z ‘g sunr uo /wod fwq uadolwq,/:diy wouy papeojumoq '9z0g dunpe g uo ggiLLL-6g0g-uadolwq/9g L1 0l se paysiignd 1s4y :uado riNg


http://dx.doi.org/10.1016/j.sapharm.2025.11.005
http://dx.doi.org/10.1016/j.sapharm.2025.11.005
http://dx.doi.org/10.1136/bmj.h1258
https://thehealthinnovationnetwork.co.uk
https://thehealthinnovationnetwork.co.uk
http://dx.doi.org/10.1136/bmjopen-2025-107396
http://dx.doi.org/10.1186/1748-5908-2-40
http://dx.doi.org/10.3390/pharmacy12050138
http://dx.doi.org/10.1186/1748-5908-4-38
http://dx.doi.org/10.1186/s13012-022-01245-0
http://dx.doi.org/10.1177/16094069231211248
http://dx.doi.org/10.1111/isj.12504
http://dx.doi.org/10.1111/isj.12504
http://dx.doi.org/10.1186/s13012-022-01191-x
http://dx.doi.org/10.1186/1741-7015-8-63
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1016/j.sapharm.2024.08.001
http://dx.doi.org/10.1016/j.sapharm.2024.08.001
http://bmjopen.bmj.com/

	Implementation of a hospital deprescribing behaviour change intervention, the CompreHensive geriAtRician-­led MEdication Review (CHARMER) trial: a process evaluation protocol
	Abstract
	Introduction﻿﻿
	Methods
	CHARMER definitive trial design
	CHARMER intervention, programme theory and logic model
	CHARMER intervention implementation
	Process evaluation research team
	Process evaluation overview
	Participants
	Hospital and primary care staff participants
	Patient and carer participants
	Data sources
	Recordings of CHARMER implementation (all intervention sites)
	Implementation manual (all intervention sites)
	Fidelity framework

	Process of Deprescribing Practitioner Questionnaire (all intervention sites)
	Deprescribing Behaviour Change Mechanism of Action questionnaire (all intervention sites)
	Patient and carer Experience of the Deprescribing Process Questionnaire (all intervention sites)
	Site profile questionnaire and bi-monthly updates (all sites)
	Demographic questionnaires (all sites)
	Project manager questionnaire (all intervention sites)
	Semi-structured interviews (all sites)
	Aims

	Interview sampling and procedures
	Process outcomes (all intervention sites)
	Analysis
	Quantitative analysis
	Fidelity data
	Site profile questionnaire and PI questionnaires
	﻿﻿﻿﻿process of deprescribing practitioner and deprescribing behaviour change mechanism of action questionnaires
	patient and carer experience of the deprescribing process
	Process outcomes


	Qualitative analysis
	Thematic analysis and coding

	Artificial intelligence
	Mapping to theory frameworks
	Synthesis and triangulation
	Patient and public involvement
	Ethics and dissemination

	References


