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Abstract

Introduction: By the time an intervention is ready for evaluation in a definitive RCT the context of the evidence base
may have evolved. To avoid research waste, it is imperative that intervention design and evaluation is an adaptive process
incorporating emerging evidence and novel concepts. The aim of this study is to describe changes that were made to an
evidence based intervention at the protocol stage of the definitive RCT to incorporate emerging evidence.

Methods: The original evidence based intervention, a GP delivered web guided medication review, was modified in a five
step process:

(1) Identification of core components of the original intervention.

(2) Literature review.

(3) Moadification of the intervention.

(4) Pilot study.

(5) Final refinements.

A framework, developed in public health research, was utilised to describe the modification process.

Results: The population under investigation changed from older people with a potentially inappropriate prescription
(PIP) to older people with significant polypharmacy, a proxy marker for complex multimorbidity. An assessment of
treatment priorities and brown bag medication review, with a focus on deprescribing were incorporated into the original
intervention. The number of repeat medicines was added as a primary outcome measure as were additional secondary
patient reported outcome measures to assess treatment burden and attitudes towards deprescribing.

Conclusions: A framework was used to systematically describe how and why the original intervention was modified,
allowing the new intervention to build upon an effective and robustly developed intervention but also to be relevant in the
context of the current evidence base.
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Introduction

Multimorbidity interventions tend to be complex in
nature. A complex intervention is one with many different
interacting elements that often requires a number of dif-
ferent behaviours from those delivering and receiving the
intervention, and is further complicated by a degree of
flexibility in its implementation." The Medical Research
Council (MRC) has developed a framework for the devel-
opment and evaluation of such interventions. This frame-
work describes an iterative process whereby emerging
evidence, piloting and feasibility work, and process and
outcome evaluations, all contribute to the intervention
design.! By the time the final intervention has been
deployed, found to be effective and the core components
identified, depending on context and emerging evidence,
the intervention may require some modification. Interven-
tion modification may be described as a ‘systematically
planned and proactive process of modification to fit the
intervention into a new context. . .’, specifically delineat-
ing it from ‘intervention drift’ or unplanned changes.” It is
recognised that the core components of any effective
intervention should be identified before adapting it any
way, and that these components should not be modified,
however discretionary components can be modified and
additional components added.? Intervention modification
has been more thoroughly described in the area of public
health interventions where differing contexts or popula-
tions may require an intervention to be adapted so it is
suited to the local environment.® It is important that any
modifications to a complex intervention, whether it be at
the point of system wide implementation or at the stage of
a definitive RCT, are described in a systematic way. This
transparency is necessary to allow for potential replication
of an effective evidence based intervention and this paper
sets out to systematically describe how and why a com-
plex intervention was modified.

Supporting prescribing in older adults with multimor-
bidity (SPPiRE) is a cluster randomised controlled trial
(RCT) that was designed to evaluate the effectiveness of
a complex intervention comprising a web guided medica-
tion review and professional training in reducing polyphar-
macy and potentially inappropriate prescribing in older
adults on 15 or more regular prescribed medicines in Irish
primary care.* SPPiRE built on a previous trial, optimising
prescribing for older people in primary care (OPTI-
SCRIPT), which was an exploratory cluster RCT.” OPTI-
SCRIPT was a complex intervention comprising academic
detailing and a GP delivered web-guided medication
review. This paper describes how the OPTI-SCRIPT inter-
vention was modified in the context of emerging evidence
in its associated fields of polypharmacy and multimorbidity
and an emerging consensus that there is a paucity of spe-
cific evidence based recommendations to support clinicians
manage these patients.®’ It is established that a common
cause of research waste is poor question selection,® thus the

Table |. Methodological approach for the modification of the

OPTI-SCRIPT intervention.

Step

Approach

| Identify the core components
of the OPTI-SCRIPT
intervention.

2 Review the emerging evidence
in the fields of
polypharmacy and
multimorbidity.

OPTI-SCRIPT RCT, parallel
mixed methods process
evaluation and economic
evaluation.

Scoping searches of the
literature to assess where
OPTI-SCRIPT fits and
where knowledge gaps

remain.

Use of an existing framework
to describe additions/
substitutions and
modifications to the OPTI-
SCRIPT intervention and
outcome measures used to
assess its effect.

Uncontrolled pilot study of
the modified intervention.

3 Modify the intervention and its
evaluation to incorporate
the information from steps
I and 2.

4 Assess the feasibility and
acceptability of the modified
intervention.

5 Final refinements to the
intervention.

Assessment and incorporation
of both qualitative and
quantitative results from
the pilot study. Detailed
description of the final
components and
hypothesised pathway of
change.

driving factor for intervention modification in this case was
a modified research question that encompassed the rapidly
evolving concepts and evidence that were emerging in the
intervention’s related fields.

Methodological approach

The OPTI-SCRIPT intervention was developed in line with
MRC guidance and involved three main stages; review of
the evidence base, modelling work, which involved both
quantitative and qualitative methods, and a pilot study. The
development of OPTI-SCRIPT has been extensively
described elsewhere.’

The SPPiRE intervention was adapted from OPTI-
SCRIPT in a five step process, see Table 1 for a summary.
The SPPiRE study was originally entitled, OPTI-SCRIPT 2
and was designed to be the definitive, larger scale, nation-
wide version of the OPTI-SCRIPT RCT. Given the emer-
ging evidence base and how the research question had been
answered by a similar RCT in the intervening time frame,
the trial management committee decided, at the time of
protocol development of OPTI-SCRIPT 2 to modify the
trial design and intervention to incorporate this emerging
evidence. Due to the emergence of multiple new concepts,
and the vast subject area, scoping searches of the literature
were performed to:
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e Further clarify key concepts and definitions identi-
fied in the literature (specifically deprescribing,
treatment burden and patient priorities).

e To identify knowledge gaps and where OPTI-
SCRIPT fits in the literature.

e To review current multimorbidity and polyphar-
macy guidelines.

During round table discussions subsequent to the OPTI-
SCRIPT evaluations and scoping searches, modifications
were made to the OPTI-SCRIPT 2 protocol by the trial’s
multidisciplinary management committee (TMC), includ-
ing GPs, pharmacists and researchers. Round table consen-
sus was reached on modifications and in cases where there
were differing views, an opinion was sought from a wider
multidisciplinary Scientific Advisory Group who were not
on the management committee. The study manager
(CMcC) designed the additional components for the med-
ication review based on the literature review. Various itera-
tions of the review design were developed based on round
table feedback from the TMC and on feedback from aca-
demic GPs in the department who tested the process using
hypothetical clinical vignettes. The newly modified
SPPIiRE intervention was further assessed by an uncon-
trolled pilot study that involved six GPs and ten patients.
Participating GPs were recruited through word of mouth
and consisted of four academic GPs, one full time clinical
GP and one GP registrar. Given changes to the target pop-
ulation, the process in which patients were identified was
modified. A patient finder tool was developed and incorpo-
rated into GP practice electronic health record management
systems, that searched for all patients aged 65 years and
over who were also currently in receipt of 15 or more repeat
prescribed medicines. Participating GPs, ran the finder tool
to identify all potentially eligible patients and then screened
their list of medicines to ensure the tool was correctly
identifying those on 15 or more ‘repeat’ medicines. Each
GP then selected either one or two patients to attend for a
SPPiRE medication review. Quantitative data collected
included the absolute number and proportion of practice
over 65’s identified by GPs as potentially eligible when
running this finder tool. Qualitative data was collected by
the study manger (CMcC) in the form of semi-structured
telephone or face-to-face interviews. Further refinements
and modifications were made to the process of patient iden-
tification and to the medication review by the TMC based
on the pilot study results.

A framework that was developed to describe interven-
tion modification will be used in this paper to describe step
3 (Table 1).'° This framework was not used during the
process of modification but was selected to describe the
steps involved in modification as it incorporated the main
elements of the intervention and evaluation that were mod-
ified in this context of emerging evidence. Most of the work
that informed the development of that framework was in
the area of public health interventions where modifications

are often necessary for an intervention to be implemented
in a different context or population.> The evolution of
SPPiRE is similar in this regard as due to the emerging
evidence described above, our research group reconsidered
the overall research question and changed the population
under investigation, focusing on a group more in need of
intervention. This framework identifies three main compo-
nents that can be modified, (see Figure 1):

e The context in which the intervention is delivered:

o Context modification is sub classified into
changes to the format or setting an intervention
is delivered in, or changes to the personnel or pop-
ulation delivering and receiving the intervention.

e The content of the intervention:

o This describes actual changes to the content and
includes additions, substitutions, refinements,
incorporation of an alternative approach or
lengthening/shortening of an intervention.

e The evaluation of the intervention:

o Examples include selection of alternative or
additional outcome measures so that the effect
of new intervention components and approaches
can be assessed.

Results

Identification and incorporation of the core
components of the OPTI-SCRIPT intervention

The OPTI-SCRIPT intervention was a complex interven-
tion that incorporated:

(1) Academic detailing with an academic pharmacist
who visited intervention practices and spent 30
minutes discussing PIP, medications reviews and
the OPTI-SCRIPT web-guided alternative treat-
ment algorithm process.

(2) A web-guided medication review where the GP
was presented with a list of PIPs for their patient
and provided with alternative pharmacological and
non-pharmacological treatment algorithms and
background information where relevant.

(3) Patient information leaflets that provided the patient
with information on the PIP and potential alterna-
tive pharmacological and non-pharmacological
treatment options.

The core component of the OPTI-SCRIPT intervention
was the GP delivered web-guided medication review that
involved identification of pre-selected PIPs and the provi-
sion of alternative treatment algorithms. The OPTI-
SCRIPT criterion for PIP were derived from the Screening
Tool of Older Persons’ Prescriptions'' and selected based
on prevalence and a consensus method which has been
described elsewhere.” The trial’s parallel process evalua-
tion demonstrated that the medication reviews were both
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Context modifications:

* Context

delivered)
Who made the

modifications?

= Content
modifications

intervention

What was modified?

modifications (how
the intervention is

* Modifications to the
evaluation of the

* Setting
*  Format
* Personnel

- * Population

What is the nature of the content

modifications:

* Addition of elements

* Removal of elements

* Substitution

Tweaking/refining

* Integrating another approach into the
intervention

* Integrating the intervention into
another approach

Modifications to how the intervention is
evaluated:

* Trial design

* Process/economic evaluations

*  Qutcome measures

Figure . Adapted framework used to describe modifications to OPTI-SCRIPT intervention.'®

feasible and acceptable to patients and GPs and suggested
that face to face, as opposed to telephone or chart reviews
were more likely to be effective, it also showed that the
patient information leaflets were not used.'? As a result, the
core structure of the SPPiRE intervention remained a face-
to-face web guided medication review with the patient’s
own GP.

Overview of emerging evidence

Subsequent to the completion of the OPTI-SCRIPT process
and economic evaluations,'*'* our research group began
formulating the protocol for the definitive trial. In the
interim, the Data-driven Quality Improvement in Primary
Care (DQIP) trial was published that assessed the effective-
ness of a similar intervention that alerted GPs to PIP to
facilitate a subsequent medication review, the results of
which led our group to re-consider the original research
question.'* Concurrently, some of our research group were
involved in a Cochrane review looking at interventions to
improve outcomes for patients with multimorbidity and to
improve the appropriate use of polypharmacy,”"'” a seminal
paper describing the burden of treatment theory was pub-
lished'® and the concept of deprescribing was emerging.'’
The first nationally developed guidance for multimorbidity
was also published in the UK which specifically advised
assessing treatment priorities and prioritising patients

prescribed >15 medicines.'® This emerging evidence in the
areas of multimorbidity, polypharmacy and potentially
inappropriate prescribing led our group to consider not only
medications that are potentially inappropriate as identified
by an explicit tool but also potentially inappropriate due to
an excessive treatment burden and inadequate evidence
base for use in a specific patient. Given the large subject
area, a general overview of this evidence is described
below and summarised in Table 2.

OPTI-SCRIPT and DQIP trials. The OPTI-SCRIPT trial
demonstrated that the intervention was effective in reduc-
ing PIP, however this was mediated mostly through the
reduction in the prescription of proton pump inhibitors at
full therapeutic dose for more than 8 weeks (adjusted odds
ratio = 0.30; 95% CI, 0.14-0.68; p = .04).> The trial’s
parallel mixed methods process evaluation concluded that
the intervention was both feasible and acceptable to GPs
and patients, however GPs remarked that current practice
workload made dedicated medication reviews for all older
people unfeasible and that an intervention that focused on
more high risk, or as they perceived clinically relevant PIP
may be more amenable to incorporating into day to day
practice.'? The economic evaluation concluded that
despite being effective there was uncertainty about the
cost effectiveness of the intervention,'* which may have
reflected the fact that improved prescribing of proton
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Table 2. Summary of emerging evidence that informed the evolution of OPTI-SCRIPT intervention into SPPiRE.

Emerging evidence that informed the evolution of OPTI-SCRIPT intervention into SPPiRE

Original research

Paper

Conclusion

OPTI-SCRIPT trial®
OPTI-SCRIPT process evaluation'?

DQIP trial'

DQIP criteria'?

Web based medication review is effective in reducing PIP

Web guided medication review acceptable to GPs and patients

Focusing on high risk and ‘clinically relevant’ PIP more acceptable to GPs

Alerts and informatics to facilitate GP medication review effective in
reducing PIP

Identified priorities for safety and quality in prescribing

Developed validated monitoring criteria

Systematic reviews

Paper

Conclusion

Interventions for improving outcomes in multimorbidity’

Interventions to improve the appropriate use of
polypharmacy for older people'®

Interventions to Address Potentially Inappropriate
Prescribing in Community-Dwelling Older Adults®

More RCTs in the area of multimorbidity needed

Targeting risk factors or specific functional difficulties may lead to better
outcomes

Interventions are effective in reducing PIP but impact on clinical and patient
reported outcomes remains unclear

Multi-faceted approach more likely to effective

Future interventions should consider incorporating patient priorities

Clinical guidelines

Guideline

Conclusions

SIGN Polypharmacy

NICE Multimorbidity

NICE Medicines Optimisation

Medication review should be offered to anyone in residential care, older
patients and those on >10 medicines

Consider unnecessary drug therapy

Consider adherence and treatment burden

Structured medication review should be offered to all people on >15
medicines

Patient priorities should be assessed and care tailored accordingly

Treatment burden should be addressed and minimised

Consider treatments that can be stopped because of:
e Limited benefit
e Increased risk of adverse effects
e Non pharmacological alternatives

Structured medication review should be offered to anyone with
polypharmacy (not defined), anyone with chronic conditions and older
people

Medication review should include an assessment of safety and
appropriateness

The need for monitoring should be reviewed

Review papers/new concepts

Paper

Conclusion

Treatment burden'®?'

G 17,22,23
Deprescribing

Important component to consider when providing care for patients with
multimorbidity

Polypharmacy is a common contributor to treatment burden

Defined as ‘the process of withdrawal of an inappropriate medication, supervised
by a health care professional with the goal of managing polypharmacy and
improving outcomes’

Both feasible and safe

Should be considered at every prescription request

GPs concerned about precipitating ADWE

pump inhibitors may not significantly affect self-rated demonstrated that an intervention comprising informatics

health status. The DQIP study, a step wedged cluster RCT
involving 34 general practices and 33,334 patients,

that alerted GPs to PIP, did improve prescribing and was
associated with reduced hospital admissions relating to
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heart failure and GI bleeding.'* Prior to the RCT, the
DQIP group had developed a new set of prescribing cri-
teria that included a list of indicators that were particularly
associated with preventable drug related morbidity in the
elderly and developed the first set of monitoring criteria,
enabling the explicit identification of prescription that
are high risk because of inadequate blood or other
monitoring."”

Treatment burden and patient priorities. Treatment burden
describes the work that is required of a patient to manage
their medical conditions and is in addition to their disease
burden.?' Examples include accessing and navigating com-
plex and often fragmented health and social care systems,
self-monitoring, life-style modification, adhering to com-
plex treatment regimens and tolerating adverse effects from
prescribed treatments.?' This ‘work’ often requires a
degree of co-operation or assistance from the patient’s own
social network. The burden of treatment theory, describes
this relationship between patients, their social networks and
the health care system which has assigned them this
work,'® and was developed in order to better understand
the resources a patient draws upon in order to adhere to
their prescribed treatment regimen. For some patients, par-
ticularly those who are already time poor, socially isolated
or have poor literacy skills this burden can become over-
whelming.?! More recently the term ‘intrinsic capacity’ has
been coined to describe the physical, mental and social
capacities that a patient can draw upon to manage their
health and that determines their overall functional ability.
It has been proposed that it is necessary to consider a
patient’s individual intrinsic capacity to ensure that health
care is orientated towards appropriate outcomes and poten-
tially harmful overtreatment is avoided.**

Polypharmacy may constitute treatment burden and
although it is often appropriate and necessary in patients
with multimorbidity, it is also frequently cited as an area of
major concern by patients themselves.?>* This has impor-
tant consequences as patients with a significant medication
burden may tactically manage their medicines by avoiding
medicines they believe to be causing side effects or by
altering dosing regimens to suit their lifestyle.”” Medicines
management has been identified as an important compo-
nent to improving outcomes for patients with multimorbid-
ity.”*® Many polypharmacy and multimorbidity guidelines
have incorporated the concept of treatment burden, and
advise taking a pragmatic and individualised approach
when trying to rationalise medicines, specifically by
addressing the patient’s priorities for treatment and trying
to tailor care appropriately.'®2° This approach is supported
in several review articles which recommend exploring
patients’ priorities and actual drug utilisation as well as
accepting and embracing uncertainty.?*>%3! Despite these
recommendations, few relevant tools exist to support the
elicitation of patient priorities in this context of multimor-
bidity and polypharmacy.*?

Deprescribing. Rising levels of polypharmacy and treatment
burden have led to calls for deprescribing type interven-
tions, where inappropriate or ineffective medicines are dis-
continued.?* Despite being a vital component of safe
prescribing, it is recognised that clinicians face many bar-
riers to deprescribing, including a lack of awareness of
appropriateness, a lack of acceptability of deprescribing,
practical considerations such as time constraint and incor-
rect doctor assumptions about patient priorities.*® Qualita-
tive work describing GPs’ approaches to managing patients
with multimorbidity has also suggested that GPs are reti-
cent to ‘rock the boat’ in these older complex patients.>*
Similarly qualitative work with patients and their carers has
suggested that both can be reluctant to stop a medicine that
is not currently giving any perceived benefit for fear of
missing out on possible future benefits.>> As a result, med-
icines that may be ineffective or inappropriate are often not
discontinued.

Various interventions have been developed to aid clin-
icians in deprescribing inappropriate medicines and it has
been demonstrated that these interventions are both feasi-
ble*® and safe®”; however few interventions have been car-
ried out by GPs in primary care and have targeted older
multimorbid patients. In many of the trials identified in
primary care, either a researcher or other member of the
MDT performed the intervention and the results were then
fed back to the GP.**** Other trials have looked at stop-
ping a particular class of medication for example PPIs** or
medicines associated with falls in elderly*® as opposed to a
more generic approach looking at overall medication
appropriateness and effectiveness.

Many polypharmacy and multimorbidity guidelines
have incorporated this concept of deprescribing and sup-
port taking a pragmatic and individualised approach when
rationalising medications, where individual priorities
as well as actual and intended drug utilisation are
assessed.'®?’

Maodification of the OPTI-SCRIPT 2 protocol
in the context of emerging evidence

Based on the emerging evidence described in step 2 above,
the OPTI-SCRIPT TMC modified the original OPTI-
SCRIPT 2 protocol. Approval for these modifications was
sought from the trial funders and the ICGP Research Ethics
Committee. Guidance on developing and evaluating multi-
morbidity interventions indicates a need to consider a clear
research question and target population and a specific inter-
vention focus*® and this was the initial approach during the
modification process. The target population was changed
from patients aged >65 years with an identified PIP to
those aged >65 years and prescribed >15 repeat medi-
cines, as significant polypharmacy has been identified as
a proxy marker for multimorbidity. This was decided upon
primarily because the original research question had been
addressed and answered by the DQIP study and secondly
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Table 3. Modifications to context, content and evaluation of the OPTI-SCRIPT intervention and trial.

Framework component

Modification

Evidence/rationale

Context modification
Format/Setting/
Personnel
Population

Content modification
Tailoring/tweaking/
refining

Additions

Substitutions

Integration of
another approach

Lengthening

Evaluation modification
Methodology

Additional primary

outcome measures

Additional secondary
outcome measures

No modification. GP delivered web guided face to face
medication review.

Modified from patients aged >65 years with at least
one identified PIP to patients aged >65 years and
prescribed > 15 medicines.

Refinement and updating of the OPTI-SCRIPT PIP
criteria. Review of clinical guidelines and treatment
recommendations updated accordingly. Additional/
updated clinical components added to the website
(e.g. an anticholinergic risk scale).

GPs prompted to ask about and record patient
treatment priorities.

Brown bag medication review; patients asked to bring
all their medicines in with them to the review.

Academic detailing delivered in person by research
pharmacist substituted for online training videos
developed by research GP.

Tailoring care and considering treatment priorities:

o GPs advised to consider treatment burden and
patient treatment priorities in training videos
as well as using an explicit screening tool.

e GPs advised to consider deprescribing
medicines that are specifically inappropriate.

Medication review process lengthened to 30 to 40
minutes.

Similar to OPTI-SCRIPT the modified intervention will
be evaluated by a cluster RCT with a parallel mixed
methods process evaluation and economic
evaluation. Slight differences to patient
identification process.

Number of repeat medicines, defined as any medicine
with an ATC code prescribed on a repeat basis,
including items prescribed regularly on an as
needed basis.

Multimorbidity treatment burden questionnaire.

Patients attitudes to deprescribing questionnaire.

Medication changes, including medicines stopped,
started and dose changes.

OPTI-SCRIPT RCT demonstrated effectiveness of
web guided medication review.?

Evidence based interventions needed for patients
with multimor'bidity.7

Multimorbidity guidelines recommend targeting
patients on >15 medicines.'®

Treatment burden identified as important
concept.'¢?'

Newly developed monitoring criteria.'?
STOPP Version 2"’
Anticholinergic risk scale®

Multimorbidity and polypharmacy guidelines
recommend'82%°3¢;
e Tailoring care to individual priorities
e Considering both effectiveness and safety of

each prescribed medicine

Feasibility issues with large nationwide cluster RCT

Time constraint identified as common theme by
OPTI-SCRIPT GPs

Concepts of treatment burden and deprescribing
emerging as important considerations in caring for
patients with multimorbidity.

SPPiRE pilot study.

Feasibility work around practice, recruitment and
retention taken from OPIT-SCRIPT.

Patient identification process piloted in SPPIiRE pilot
study.

Need to capture deprescribing approach of

intervention.

Need to capture deprescribing and tailoring care
approach of intervention.

because this population had been identified as in need of
evidence based interventions.” We decided to build on
OPTI-SCRIPT and incorporate evolving guidance on man-
aging patients with multimorbidity in primary care.'®?®
The focus of the intervention therefore had to be broadened
to address significant polypharmacy and incorporate a
deprescribing element. The study manager, in consultation
with the TMC and based on scoping searches of the liter-
ature developed several iterations of the new medication
review process. A framework that was developed to
describe intervention modification has been employed to

describe the changes to the OPTI-SCRIPT intervention and
its evaluation. This framework was not employed at the
time of modification but rather retrospectively in analysing
changes reported in this paper to ensure that modifications
were described in a clear and systematic manner. This
framework was developed using public health studies to
code and describe modifications that were made at the
point of large-scale implementation of evidence-based
interventions; as a result, not all components of the frame-
work were relevant in this context, for example, detail on
who made the modifications and at what level they were
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made. However, the core components of this framework
were adopted as they included the main elements of
modification that were used in the development of
SPPiRE and served as a useful tool to describe the
actual and degree of change in each of the components,
see Figure 1. These modifications and their rationale are
outlined in Table 3.

Context modification. Given that the core component of the
OPTI-SCRIPT intervention was a GP delivered face to
face, web guided medication review, the format, setting
and personnel involved in the delivery of the intervention
remained as such. Due to emerging evidence in the field of
multimorbidity it was decided to target a population at
higher risk of adverse medication related events.” The first
nationally published multimorbidity guidelines in the UK
recommended targeting patients on >15 medicines as they
are particularly at risk of adverse medication related
events,'® and a national Irish dispensing database indicated
that approximately 5% of those aged >65 years in Ireland
are on >15 medicines.*” Agreeing upon the medication
count of eligible participants involved several round table
discussions and modelling exercises, whereby numbers of
potentially eligible patients were estimated based on differ-
ing practice demographics and considering the prevalence
of various degrees of polypharmacy in people aged >65
years. The trade-offs were between identifying patients
most likely to benefit from a medicines management type
intervention, identifying those with significant treatment
burden and the practicalities of needing to identify a suf-
ficient number of eligible participants. Another consider-
ation was the potential difficulty of recruiting participants
with a high degree of treatment burden. The target popu-
lation was changed from patients aged >65 years with at
least one PIP to patients aged >65 years who are pre-
scribed >15 repeat medicines, a proxy marker for com-
plex multimorbidity.*® Focusing on a group at higher risk
of adverse medication related events, means they are
potentially more likely to benefit from intervention and
the intervention is more likely to be cost effective.*’ A
similar intervention to SPPiRE that targeted a lower risk
group, (on >5 repeat medicines), did not have a significant
effect as the population under investigation already
enjoyed good quality of life.>”

Content modification. The core component of the OPTI-
SCRIPT intervention, a GP delivered web-guided medica-
tion review that involved identification of pre-selected PIP
and the provision of alternative treatment algorithms, was
maintained and various additions and modifications were
made (see Figure 1 and Table 3).

The pharmacist delivered academic detailing was sub-
stituted for online professional training videos. The pri-
mary reason for this was practical; it was not feasible for
an academic pharmacist to travel to the 51 different general
practices that had been recruited nationwide for the

SPPiRE trial. It has been established that when used with
other interventions, academic detailing has a small but con-
sistent beneficial effect on prescribing,”' however there is
evidence that technological mediated approaches may be
an alternative when face to face academic detailing is not
feasible.’” In the case of SPPiRE, professional training
was in the form of online training videos that provided a
background on the core areas of polypharmacy, poten-
tially inappropriate prescribing, multimorbidity and treat-
ment burden as well as demonstrating how to perform a
SPPiRE medication review using a clinical vignette. The
OPTI-SCRIPT process evaluation described how the aca-
demic detailing sessions were well received by GPs but a
common theme was time pressure, and the advantage of
the online videos was that the GPs could access them at a
time and place that suited and could revisit the material if
desired.

The major modification to the medication review process
was the addition of two new components to the web guided
medication review; an assessment of patient priorities and a
brown bag medication review, where patient medication
concerns are addressed. The SPPiRE intervention thus incor-
porated both explicit measure of medication appropriate-
ness, following on from OPTI-SCRIPT but also an
assessment of patient concerns and priorities. At the time
of the SPPiRE protocol development there was little pub-
lished in the literature on how best to assess and record
patient priorities and the effectiveness of doing so in improv-
ing prescribing or patient reported outcome measures; a Sys-
tematic review identified one such tool which had been
developed and validated for use in patients with multimor-
bidity.>*> As the effectiveness, feasibility and potential for
negative effects from use of these tools had not been
assessed it was decided not to directly operationalise this
process. In the SPPiRE intervention, GPs were prompted
to ask their patient about their treatment priorities and
record them. This idea of eliciting patient treatment prio-
rities was covered in one of the online training videos.
Similarly, intervention GPs were provided with informa-
tion about ‘brown bag’ medication reviews in the training
videos and supporting material, where they were advised
to review each medicine with the patient to reconcile the
items with the prescription list and to assess the effective-
ness and side effects of each medicine. All patients were
advised to bring all their medicines in with them to their
appointment.

Some minor adjustments were made to the OPTI-
SCRIPT PIP criteria based on the OPTI-SCRIPT trial
results and the publication of monitoring criteria for high
risk drugs,™'? (see Online Appendix 1 and 2 for a list of the
OPTI-SCRIPT and SPPiRE criteria). Clinical guidelines
were reviewed and alternative treatment option recommen-
dations updated as necessary. Some additional clinical
components were added to the website, including links to
online clinical guidelines, patient information leaflets and
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Table 4. SPPIRE pilot results.

Pilot component Problem

Change

Patient finder tool Over-identification of patients
Ambiguity as to what items are

counted as a medicine

Tool re-coded so that only items with a unique WHO-ATC code are
counted
Tool re-coded so that only medicines marked as ‘current’ are counted

Guidance document drawn up for participating GPs on how to count
items on prescription list

Educational videos Not fully watched by all GPs due
to time constraints
Web-guided medication Not fully completed by all GPs

review

Content condensed

Focus on demonstrating review process
Web site layout modified

Instructions made more explicit

Recommendation for more time to complete process (40 instead of
30 minutes)

links to specific medication related information, for exam-
ple an anticholinergic burden scoring system.>*

Evaluation modification. Similarly to OPTI-SCRIPT, the
effectiveness of the SPPiRE intervention will be assessed
by a cluster RCT with a parallel mixed methods process
evaluation and economic evaluation. Given the modifica-
tions to the population under investigation and to the con-
tent of the intervention, it was necessary to consider
additional or alternative outcome measures. The OPTI-
SCRIPT intervention targeted older patients with an iden-
tified PIP and the intervention specifically targeted PIP
whereas the SPPiRE intervention targeted older patients
with significant polypharmacy (>15 medicines). SPPiRE
also has a deprescribing element that prompts participat-
ing GPs to consider deprescribing medicines that are iden-
tified as PIP and medicines that either do not align to the
patient’s treatment priorities or are causing concern or
adverse effects for the patient. It was therefore necessary
to incorporate a primary outcome that would capture
deprescribing.!' Capturing and measuring the effective-
ness of a deprescribing intervention is difficult, particu-
larly for this cohort of patients with very significant
polypharmacy, where one hospital admission or episode
of care might result in multiple medication changes that
are not necessarily reflected in the overall medication
count. Consideration must also be given to the complex
system in which the complex intervention is delivered;
factors intrinsic to the system may affect the response to
an intervention resulting in a response that is not linear or
dose dependent.”’*® Assessing outcomes at multiple time
points is a potential strategy to address that, but this also
depends on resource issues. At the time of writing, despite
most general practices in Ireland being fully compu-
terised, it has not been possible to electronically extract
participant data. A trial’s process evaluation can try and
untangle and make senses of the many factors involved in
whether an intervention has an effect or not and how
context (or components of the complex system) may have
exerted an influence. On a practical level, an objective and

straightforward outcome measure was needed due to the
difficulty in blinding GPs and study personnel as well as
for calculating the sample size; and the number of repeat
medicines was selected as an additional primary outcome
measure (as well the proportion of patients with at least 1
PIP which was maintained from OPTI-SCRIPT). Pre-
scriptions and medical record data required for the pri-
mary outcomes were submitted by GPs to the study
manager but were assessed by a blinded independent phar-
macist. Website data collected for the process evaluation
will look at the immediate medication count pre and post
intervention and the actual medication changes during the
intervention. Additional secondary outcome measures
will include medication changes (number of medicines
stopped, started and dose changes), to further assess the
response to the intervention.

OPTI-SCRIPT included patient reported secondary out-
come measures and these were modified to determine the
effect of the new individualised approach. Health related
quality of life scores® were maintained but patient medi-
cation beliefs and well-being scores®® were substituted for a
patients attitude to deprescribing score®' and a multimor-
bidity treatment burden questionnaire.®? The latter was
developed specifically to assess the effect of multimorbid-
ity interventions on treatment burden.

Pilot of modified intervention

While we had previously conducted the exploratory OPTI-
SCRIPT trial that had fed into SPPiRE, given the extent of
the modifications made, we undertook a small uncontrolled
pilot study of the SPPiRE intervention and process of
patient identification in April 2017. Overall the interven-
tion was well received by both GPs and patients, the major-
ity of who reported feeling reassured that their medicines
were being reviewed. Feedback from the pilot study
resulted in small refinements to the process of patient iden-
tification, the training videos and the web site layout and
has been described briefly elsewhere,* further details are
outlined in Table 4 below.
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Figure 2. Hypothesised pathway of change for the SPPIiRE intervention.

Final components of SPPIRE intervention

Following the completed pilot study final refinements were
made to the intervention and a hypothesised pathway of
change was drawn up for the trial’s parallel process evalua-
tion®® see Figure 2.

The finalised SPPiRE intervention has two broad steps, the
first consists of prompts for the GP to record information and
the second involves reviewing that information with the
patient and agreeing and recording any subsequent medication
changes. The sub components are described in detail below:

Part 1: Gather and record information:
1.1 Input SPPiRE ID number, participant age and
number of repeat medicines.
1.2 Check for potentially inappropriate prescrip-
tions (PIPs) by:

e Identifying relevant drug groups
e Recording if PIP is present
1.3 Address patient priorities by:
e Recording patient reported treatment
priorities
e Considering if ongoing symptoms could be
adverse drug reactions
1.4 Conduct a brown bag medication review by:
e Assessing the effectiveness and side effects
of each medicines
e Assessing for actual drug utilisation
e Recording any concerns identified by the GP
or patient
Part 2: GP reviews the information gathered in step 1
with the patient, agrees upon and records any med-
ication changes:
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2.1 Review identified PIP, consider suggested alter-
natives and record any agreed changes

2.2 Review patient treatment priorities, consider if
ongoing symptoms could be adverse drug reac-
tions and record any agreed changes

2.3 Review information input during brown bag
review and record any agreed changes.

2.4 GP is prompted to print a summary sheet for the
patient, their carer, and/or their community
pharmacist and to record the number of medi-
cines at the end of the review following any
agreed changes.

Discussion and conclusion

The MRC guidelines emphasise how complex interven-
tions should be designed and evaluated in a systematic and
through way, so that it is possible to tease out the poten-
tially effective components and replicate the intervention
for any potential broader implementation. However, given
the time lag involved in intervention design and evaluation
it is often the case that emerging bodies of evidence will
render some of the original design obsolete, or even affect
the relevance of the original research question. In order to
ensure that clinical research is useful and not wasteful of
resources and participants’ time it is vital that both the
original research question, intervention design and inter-
vention evaluation are continually re-evaluated in the con-
text of emerging evidence. Furthermore, any subsequent
modification to intervention design should be thoroughly
described along with the rationale for the modifications.
We utilised a framework that has been implemented in
public health research to systematically describe which
components of the original OPTI-SCRIPT intervention
were modified, why this was done and subsequent modifi-
cations to the evaluation of the intervention so that the
potential effect of any modification is assessed. This
appears to be the first application of this framework outside
of public health fields. A limitation of this work was that
this framework was not used at the point of modification
but retrospectively to describe the steps already taken. It is
difficult to ascertain at this point, if the process and out-
come of the modification would have been altered had the
framework been employed at the time of modification,
however it is likely that additional types of alteration may
have been considered as a long list of possible alterations
are detailed in the framework and that identifying the
nature of the modification prior to its introduction may
have generated more multi-disciplinary round table discus-
sion prior to the process of modification. For example,
‘integrating another approach into the intervention’ was
identified as a content modification as the idea of indivi-
dually tailoring care and considering deprescribing were
specific new approaches in the SPPiRE intervention. This
approach was introduced over several iterations of inter-
vention modification. This involved the study manager

designing the original approach which may have been sub-
ject to individual biases and assumptions based on her pro-
fessional background and then adjusting the modification
based on MDT round table feedback. Although use of a
framework driven top down approach to intervention mod-
ification may have the advantage of reducing bias in the
process, the downside may be that alternative modifica-
tions not identified by the framework are not considered.
On reflection now, use of the framework at the beginning of
the process may have resulted in more structure and the
need for less iterations in design, however we also feel that
if such a framework were to be used from the beginning of
the process it would be necessary to maintain a good degree
of flexibility in how to it is utilised. We feel the overall
approach has allowed us to build on an effective and
robustly developed intervention so that the modified inter-
vention was relevant to the current context and evidence
base. A strength of this work is the demonstration of how
intervention modification, at any stage in the development,
evaluation or implementation process can and should be
systematically and transparently described. This is partic-
ularly important in the areas of multimorbidity and poly-
pharmacy where there is a rapidly evolving evidence base
and given the priority of addressing these major areas for
health systems, practitioners and patients.
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