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Abstract

Interventions to promote deprescribing are an important focus of research. Key decisions for such interventions are whether

to target one or multiple medicines, and whether the intervention scope is deprescribing, or also extends to other aspects of

medicines optimisation. This article reflects on how these decisions impact on developing interventions and measuring outcomes.

Many behavioural strategies are common to deprescribing and medicines optimisation, however operationalisation may differ.

Aspects to consider include the burden of multiple simple interventions versus one complex intervention, the extent to which

the approach to deprescribing can be specified as part of the intervention, and variability in how the intervention is delivered

across patients and providers. Outcomes should be selected based on the intervention target and scope and the audience for

whom evidence is being produced. These may include medication changes, and process outcomes to assess intervention delivery.

Targeting single medications may allow for a focus on specific clinical or symptom-related outcomes, rather than more general

outcomes such as adverse drug reactions. Cost-related outcomes are also important to inform implementation decisions, and

modelling approaches may be more feasible for interventions targeting single medications.

Introduction

Worldwide, our populations are living longer, but with a greater burden of health conditions. The presence of
multiple conditions (i.e. multimorbidity) drives prescribing of medications, and many people, in particular
older adults, are on multiple medications (or polypharmacy).(1) Medications are often continued when
they are no longer needed or pose a greater risk of harm than benefit. Such potentially inappropriate
prescribing can impact quality of life, cause adverse drug reactions, consume healthcare resources, and
increase mortality.(1)

Deprescribing, the process of stopping or reducing such medications, is one important way to address this.(2)
Deprescribing interventions focus on actions to reduce the number of medications, congruent with the his-
torical view that polypharmacy is inappropriate and increases risk of harm. However, there is increasing
recognition that the number of medicines itself is not harmful, as having multiple long-term conditions may
need multiple medicines. Therefore, improving the appropriateness of polypharmacy through medicines
optimisation may involve starting or increasing medicines as well as stopping in many circumstances.(3)
Deprescribing can be considered as one important component of medicines optimisation. Given the many
barriers to deprescribing and limited implementation in routine practice, it is understandable that significant
attention is given to assessment of deprescribing interventions as a high priority.(2)

There is substantial heterogeneity among trials which evaluate deprescribing, as many interventions also
combine deprescribing with other actions to promote appropriate polypharmacy.(3) There can be variation
in the study designs used (e.g. randomised trials, controlled before and after studies), as well as important
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differences in the intervention target (focused on one medication or many) and the scope of the intervention
(solely deprescribing, or also including other aspects of medicines optimisation in addition to deprescribing).

In developing and evaluating deprescribing interventions, the decisions regarding the intervention target
and scope are critical. Here, we reflect on how these decisions (one versus many medications, and depre-
scribing versus medicines optimisation) can affect other study design considerations, specifically developing
interventions and measuring outcomes.

How to do it?

Guidance from the United Kingdom Medical Research Council on developing and evaluating complex in-
terventions provides a suitable framework for deprescribing intervention development, from selecting inter-
vention components and translating these into an intervention package, through to feasibility testing and
evaluation.(4) Many of the behavioural strategies, sometimes described as behaviour change techniques (ac-
tive components of the intervention) used in deprescribing are relevant for broader medicines optimisation
approaches, and so components of interventions may be interchangeable. However when it comes to opera-
tionalisation of either process in practice, there may be differences.(5)

Considering how the intended target and scope reflect the reality of clinical practice is important for inter-
vention development. Often patients may have more than one medication issue that requires intervention,
and an accumulation of single interventions targeting various medication issues may increase workload for
providers. This may also add to the substantial treatment burden among people with multimorbidity (i.e.
the work required to manage their conditions), associated with delivery of care centred around many single
conditions and disease guidelines. A suite of components as part of a complex intervention targeting multiple
medicines may provide a more cohesive, and sustainable, approach than multiple single-medicine focused
interventions. The acceptability of these approaches should also be considered; clinicians and patients may
find efforts to optimise all medicines at the outset challenging, whereas starting with a single medicine may
provide early success encouraging an incremental approach to optimise multiple medicines.

Targeting multiple medicines presents additional complexity to an intervention, such as in assessing what
should be deprescribed (or optimised), and how to do it. An intervention may have to involve multiple criteria
to identify medications to deprescribe or optimise, and a set of medication-specific deprescribing guidance.
Alternatively, a more general approach relying on implicit judgement of the healthcare professional could
be used, which will increase heterogeneity in intervention delivery. In contrast, a single medication target
may allow a greater degree of specification of the approach to deprescribing or medicines optimisation, likely
yielding greater intervention fidelity.

Where changes to multiple medications are required, the need to decide the priority, timing, and order
of these changes will also increase the potential for variation in intervention delivery.(6) This may have
implications for deciding when to measure outcomes in a study. The time to implement multiple medication
changes may be highly variable between patients. For example, medications may require varying lengths
of time to taper while deprescribing, and some medications may be deprescribed sequentially rather than
all at once. Therefore, the study length of follow-up will need to be sufficient to allow all changes to be
implemented, and for any effect on outcomes to occur.

How to measure success?

Outcome selection for an interventional study will inevitably stem from the intervention scope and target;
in considering what would be a success, it is important to reflect on the goals of the intervention, and the
audience for whom evidence is being produced. Particularly for deprescribing trials, no change in clinical
or patient-reported outcomes may be considered a success, assuming success is judged as a reduction in
the number of medications. This should be decided a priori, with the study design and analysis planned
appropriately to evaluate non-inferiority in clinical outcomes. In contrast for medicines optimisation trials,
a reduction in medicines may not always occur (or be appropriate), and therefore some benefit in other
outcomes may be the goal and basis for designing and powering the study. Process outcomes are important
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regardless of intervention focus, to assess whether the behavioural strategies have been delivered. For depre-
scribing, process outcomes could also include the number of participants who had a medicine (or medicines)
deprescribed or, similar to above, the mean reduction in the number of medicines. However, using similar
measures in a medicines optimisation trial may not fully capture the degree to which actions have been
taken, and a small or negligible reduction in the mean number of medicines could be underpinned by a large,
balanced number of medicines stopped and started.(7)

Outcomes should be selected with regard to what is meaningful for stakeholders, including patients, health-
care professionals, and decision-makers who may wish to implement the intervention being assessed.(8) Core
outcome sets can be drawn on as a means of enhancing consistency and cumulative evidence across trials.(9)
Arguably these should be tied to trials with the same intervention scope and targets (i.e. core outcomes for
medicines optimisation interventional studies may not all be relevant or useful for a deprescribing interven-
tional study of a single medication class).

Focusing on single medications may facilitate selection of outcomes that are highly specific to that context
(and potentially more meaningful to patients), both for clinical and patient-reported outcomes e.g. sleep
quality as an outcome if deprescribing hypnotic agents, cognition for anticholinergic agents. It may be
difficult to assess success using measures that reflect general medicines optimisation, particularly where
such generic or global health measures may not be sensitive to changes in medications.(8) In such cases,
outcomes often include measures of prescribing appropriateness, adverse drug reactions, and medicines-
related hospitalisations, where the attributable risk due to inappropriate prescribing, and preventability via
medications optimisation, may be low.

Costs and cost-effectiveness are important for decision-makers. For interventions targeting many medications,
estimating the indirect costs saved through averting adverse outcomes is challenging when these events
are likely rare, diverse, and potentially difficult to measure. Although costs relating to occurrence of a
generic adverse drug reaction or medicines-related hospitalisation could be estimated, these may have limited
acceptability among decision-makers, and add significant uncertainty to the cost-effectiveness estimate. In
contrast, for single medication interventions, evidence on the known risks of continued prescribing can be
integrated with the effectiveness of the intervention in reducing such prescribing to estimate the incremental
costs and benefits of implementing the intervention, and can be extrapolated over a timeframe beyond the
trial duration.(10)

Conclusions

Decisions on the target and scope of deprescribing interventions have many implications. Some scenarios may
add further complexity, such as interventions targeting fall-risk increasing drugs. Although these medications
share a common adverse event, they are likely to represent a diverse group of medication classes, including
benzodiazepines, antihypertensives, and antimuscarinics, which may each require a different, tailored ap-
proach to deprescribe. However, this does also differ from studies which aim to optimise all medications a
person may be taking, in that sub-optimal prescribing of medications unrelated to falls may not be addressed,
if considered out of the scope of the intervention. Similarly there may be grey areas with regard to inter-
vention scope (particularly if not clearly described in the study report), and even when broader medicines
optimisation is explicitly specified as the scope, deprescribing actions may predominate.

For studies evaluating interventions that aim to promote deprescribing, decisions on targeting one medicine
or many, and extending the scope from deprescribing to medicines optimisation are critical. Focusing on
these choices will clarify approaches to study design, and help to advance the field of deprescribing.
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