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Abstract

Background: Half of older people are prescribed unnecessary/inappropriate medications that are not routinely deprescribed
in hospital hence there is a need for deprescribing trials. We aimed to develop a Core Outcome Set (COS) for deprescribing
trials for older people under the care of a geriatrician during hospital admission.
Methods: We developed a list of potentially relevant outcomes from the literature. Using a two-round Delphi survey of
stakeholder groups representing older people and carers, hospital clinicians, hospital managers, and ageing/deprescribing
researchers, each outcome was scored according to Grading of Recommendations Assessment, Development and Evaluation,
followed by two consensus workshops to finalise the COS.
Results: Two hundred people completed Round 1 and 114 completed Round 2. Representing all stakeholder groups, 10
people participated in workshop 1 and 10 in workshop 2. Six outcomes were identified as most important, feasible and
acceptable to collect in a trial: number of prescribed medicines stopped; number of prescribed medicines with dosage reduced;
quality of life; mortality; adverse drug events and number of hospital stays. Three other outcomes were identified as important,
but currently too burdensome to collect: number of potentially inappropriate medicines prescribed; burden from medication
routine; and medication-related admissions to hospital.
Conclusions: A COS represents the minimum outcomes that should be collected and reported. Whilst uncommon practice
for COS development, the value of considering outcome collection feasibility is demonstrated by the removal of three potential
outcomes that, if included, may have compromised COS uptake due to challenges with collecting the data.
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Key Points

• A Core Outcome Set (COS) is the minimum outcomes that all trials within a particular clinical area should measure.
• Nine outcomes were identified as important to measure in trials about deprescribing in hospital for older people.
• Six outcomes were selected as the most important, acceptable and feasible to measure and included in the COS.
• A further three outcomes were identified as important but are currently not feasible to collect in the context of trials.

Background

Approximately 50% of older people are prescribed one or
more medicines where the risk of harm outweighs chances
of benefit, predisposing them to adverse outcomes includ-
ing morbidity, hospitalisation, and mortality [1]. There is
an expectation from older people and carers that during
a hospital admission, any medicines deemed to have an
unfavourable balance of benefit and harm are stopped before
harm occurs [2]. This is termed ‘proactive deprescribing’
in contrast to ‘reactive deprescribing’ which is stopping a
medicine in response to present harm. Working towards the
World Health Organisation target of reducing medication-
related harm by 50% [3], interventions to increase proac-
tive deprescribing in hospital are being developed. Such
interventions should ideally be rigorously evaluated before
implemented in clinical practice. An agreed set of outcomes
to measure enables results from trials to be compared, and
avoids bias in the selection of trial outcomes that are reported
[4].

A Core Outcome Set (COS) is an agreed minimum set of
standardised outcomes that should be reported in all trials
for a specific clinical area or intervention [4]. A COS is
yet to be developed for proactive deprescribing in hospital.
Important outcomes may differ between the patient pop-
ulation for whom medicines are proactively deprescribed,
thus it is important that the population is specified [4, 5].
Older people are a high-risk population for medication-
related harm, and therefore a frequently included group in
proactive deprescribing interventions. There is therefore a
need to develop a COS for this population.

Existing COS for medication reviews in older people
with polypharmacy [6] and for addressing polypharmacy in
older people in primary care [7] are relevant for informing a
new hospital proactive deprescribing COS; however, neither
focused on the deprescribing process itself nor involved the
views of stakeholders relevant to this activity in a hospi-
tal setting. The CompreHensive geriAtRician-led MEdica-
tion Review (CHARMER) study is a National Institute for
Health Research (NIHR) funded research programme to
develop and test an intervention to support geriatricians and
pharmacists to work with older people and their carers to
deprescribe in hospital. As part of the CHARMER pro-
gramme of research, this study aimed to develop a COS for
use in all trials evaluating the effectiveness of deprescribing
interventions for older people under the care of a geriatrician
in hospital.

Methods

We followed accepted conduct and reporting guidelines for
the COS [4, 8] (detail provided in Supplementary file 1)
including registration on the COMET (Core Outcome Mea-
sures in Effectiveness Trials) database (https://www.come
t-initiative.org/Studies/Details/1825). Ethical approval was
obtained from South Central -Berkshire Research Ethics
Committee (Project ID: 20/SC/0375).

The research team

Academics with relevant topic and methodological expertise,
Patient and Public Involvement (PPI) members, and clini-
cians working with older people in hospital and primary care
settings, were involved in all stages of the study.

Phase 1: Identifying and reviewing potentially
relevant outcomes

We extracted and reviewed for relevance all reported out-
comes in a primary care polypharmacy COS [7], a medica-
tion review COS [6] two systematic reviews of deprescribing
trials [9, 10]. We retained potentially relevant outcomes and
proposed additional outcomes specific to proactive depre-
scribing.

To develop plain English definitions for the outcomes, we
reviewed the literature, existing COS and contacted their
authors; for any remaining potential outcomes, research
team members (DB, DT, SS, JT) developed definitions.
We reviewed and refined definitions to improve clarity,
organising similar outcomes into domains: use of medicines;
patient-reported outcomes; carer-reported outcomes; use of
healthcare resources; death; adverse events; costs; processes
of care (detailed in Supplementary file 2).

Phase 2: modified Delphi

Participants

We sought representation from four stakeholder groups:
older people (and their informal carers) under the care of
a geriatrician and taking ≥5 medicines; clinicians involved
in the care of older people in hospital (geriatricians, phar-
macists, occupational therapists, physiotherapists, nurses);
hospital managers; and academics with an interest in older
people’s medicine and/or deprescribing. The first three stake-
holder groups were in England and academics were world-
wide. Estimating ≤30% attrition at Round 1 and 20% in
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Round 2 [6, 7, 11], we aimed to recruit a minimum of 40
clinicians (to ensure sufficient numbers across professions),
and a minimum of 30 participants for each of the other stake-
holder groups. Participants provided demographic details
including age, gender, location, ethnicity, profession, and
years practising (clinicians, hospital managers, academics
only).

Recruitment

All hospitals in England were invited to express interest
in study participation by providing details of a staff
member to act as their gatekeeper. The gatekeeper identified
hospital staff (clinicians, hospital managers) and/or older
people taking ≥5 medicines and carers (detail within
Supplementary file 3).

Researchers were identified via the research team’s net-
works and by contacting authors of hospital deprescrib-
ing articles. JMK contacted academic researchers by email,
providing them with the Delphi survey link.

Survey participants expressing an interest in attending a
workshop to discuss the Delphi results and finalise the COS
were recruited. We also invited patient research ambassadors
from one site to attend workshops to increase the older
people and carer voice.

Delphi survey

We hosted the Delphi survey using DelphiManager
(COMET Initiative) and planned up to three rounds
dependent upon the extent to which each round approached
consensus [4].

In Round 1, participants assessed the importance of each
outcome from Phase 1 on a Likert scale of 1–9 using three
scoring categories: 1–3 (not important), 4–6 (important but
not critical) and 7–9 (very important or critical) [12]. There
was an option of ‘unable to rate’ and opportunity to add
comments for each outcome. Outcomes reaching consensus
to retain were removed after Round 1 and progressed for
discussion at Workshop 1. We invited participants to suggest
additional outcomes with a rating of importance. We also
extracted outcomes from a review of interventions to reduce
inappropriate medicines [13] identified during the Delphi
process. Additional outcomes were reviewed by the research
team to determine overlap with existing outcomes.

Outcomes failing to reach consensus in Round 1, plus
new proposed outcomes, progressed to Round 2 for re-
rating. In Round 2, we directed participants to choose either
a score of 1-3 if they felt the outcome was not important, or
7–9 if they felt the outcome was very important. Participants
received their Round 1 rating and the rating for their own
and other stakeholder groups using histograms. To facilitate
rating by participants completing by phone or post, we
provided their rating plus a mean of overall outcome score
achieved in Round 1.

After Round 2, outcomes that were compound, or would
be covered in a cost-effectiveness evaluation, or were distal
from the intervention, were removed.

Data analysis

Statistical analysis was undertaken using SPSS and Microsoft
Excel. We a priori defined consensus to retain an outcome
as >70% of participants in all stakeholder groups rating it
as ‘very important or critical (7-9)’. We planned to exclude
outcomes if the opposite were true [4, 5, 11, 14–16]. To
account for the different sizes of each stakeholder group we
calculated an adjusted lower boundary for each group for
each outcome for the proportion that rated it as 7-9. The
lower boundary was based on a one-sided test of the null
hypothesis that the percentage of participants rating as 7-
9 was 70%. Thus, the boundary was conservative as it was
always less than the 70% and for small samples was lower
than for larger samples when it was closer to 70%.

Phase 3: consensus workshops

We held two 90-minute online workshops each with 10–12
people representing the four stakeholder groups to discuss
the outcomes of the Delphi. Both workshops were recorded
audio-visually and facilitators took notes of decisions during
the workshops and re-visited the recordings to ensure all
views and decisions were accurately captured. We organ-
ised each outcome for discussion into its relevant core area
of ‘death’, ‘life impact’, ‘pathophysiological manifestations’,
and ‘resource use’ [17]. Death was automatically included
in the COS as it was the only outcome in the core area of
‘death’.

At Workshop 1, we asked participants to select outcomes
prioritised from the Delphi, to include in the COS. We
presented the outcomes in two categories; those rated as
very important (7–9) by all stakeholders and those by at
least one stakeholder group. At Workshop 2, we presented
outcomes selected from Workshop 1 (Table 2) and asked
participants to assess both their importance and feasibility
and acceptability of measuring them. We presented tools that
could be used for measuring each outcome to help guide
their assessment.

For both workshops, we used informal consensus tech-
niques and facilitators ensured that all participants could put
forward their view on the outcomes. We worked in smaller
groups at times to encourage more discussion; PPI team
members supported participants representing the patient
and carer voice. At the end of each workshop, we presented a
summary of the decisions and gave participants the opportu-
nity to discuss these and provide feedback to ensure we had
captured the discussion and decisions accurately.

Synthesis meeting

Following the workshops, the research team, including rep-
resentation from clinical trial unit members, discussed the
COS proposed by workshop participants, and their com-
ments regarding feasibility and acceptability. We used this
to identify approaches for measuring included outcomes and
any barriers to the COS implementation. We also used the
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Table 1. Characteristics of participants in the study

Round 1 (completed) Round 1 (not completed) Round 2 (completed) Workshops
Total participants n = 200 n = 12 n = 114 n = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Older people and carers n = 15 n = 3 n = 12 n = 5a

Clinicians n = 140 n = 8 n = 81 n = 12
Hospital managers n = 17 n = 1 n = 8 n = 1
Academic researchers n = 28 n = 0 n = 13 n = 2
aThree Delphi participants and two research ambassadors representing older people’s views.

meeting to discuss practicalities of using the COS within our
deprescribing trial.

Results

Figure 1 summarises the process to develop the COS.

Phase 1—identification of outcomes

The 113 outcomes identified in phase 1 were reduced to 49
by outcome standardisation discussions by the multidisci-
plinary research team leading to outcome removal due to
duplication, being related to deprescribing specific medicines
or being related to process evaluation. Supplementary file 4
lists the outcomes and definitions, included in Round 1 of
the Delphi.

Phase 2: Delphi survey

Participants

Fifteen hospitals participated; five hospitals recruited
staff and older people/carers and 10 hospitals recruited
only staff. From the 238 who consented, 212 people
took part; 200 completed Round 1 and 114 completed
Round 2. Table 1 summarises participants (more detail
in Supplementary file 5). Each hospital recruited between
2 and 21 participants. Eighteen older people and carers
participated in the study. In the workshops, two research
ambassadors also participated (one representing the carer
voice and one representing the patient voice).

Round 1 survey

Figure 1 provides the flow of outcomes rated in Round 1
(February–June 2021). Thirteen of the 49 outcomes were
rated as very important by >70% of participants in all
stakeholder groups and thus removed for Round 2; no
outcomes met the criteria for exclusion. The 67 additional
proposed outcomes and 10 additional identified outcomes
from the literature [13, 18] are provided, including four
outcomes agreed as being distinct from existing outcomes
and relevant to hospital deprescribing trials for older people
(Supplementary file 6).

Round 2 survey

In Round 2 (July 2021) a further 15 outcomes reached
consensus for consideration in the COS (providing 28 in

total across two rounds) The remaining 25 outcomes did not
reach consensus and were rated as very important (scored 7–
9) by at least one stakeholder group (Supplementary file 7
and 8 summarise the ratings in Rounds 1 and 2).

The outcome review and categorisation by the research
team prior to Workshop 1 led to the removal of com-
pound outcomes: Falls Risk Assessment Tool (FRAT score)
and cost-effectiveness (costs of hospital, social care, primary
care) and ‘whether hospital discharge medication guidance is
implemented in community’ which is distal to the interven-
tion hospital setting.

Phase 3: consensus workshops

Twenty participants (18 from the Delphi surveys and two
patient research ambassadors) took part in workshops (10
in each workshop) during August 2021. The list of out-
comes reviewed in workshop 1 is Supplementary file 9. Of
the 13 outcomes selected for the COS, 10 had been rated
as very important by all four stakeholder groups in the
Delphi (Table 2). One outcome, ‘number of new prescribed
medicines’ was refined by the workshop participants to
‘number of prescribed medicines’.

In workshop 2, participants agreed that seven outcomes
should be removed from the COS proposed by workshop
1 participants (Table 2). Two outcomes were identified as
not important enough to include in the COS: ‘number
of prescribed medicines’ as participants felt that this was
not specific to deprescribing and would relate to other fac-
tors e.g. multimorbidity and medical complexity; ‘cost of
medicines’ was removed as participants felt it did not reflect
the therapeutic benefit of deprescribing.

Two outcomes were considered important but not feasible
or acceptable to measure: ‘number of potentially inappropri-
ate medicines prescribed’ and ‘medication-related admissions
to hospital’. These outcomes either do not have a suitable tool
or would not be able to be collected in hospital trials in Eng-
land due to workload burden associated with data collection.
‘Medication-related admissions’ was identified as difficult to
collect, and because of this, ‘number of hospital stays’ which
was feasible to collect (and will include medication-related
hospital admissions) was included in the final COS. Two
outcomes were not felt by older people to be important or
acceptable to collect: ‘cognitive function’ and ‘activities of
daily living’; both involving answering questions that older
people did not like. Older people and carers particularly
commented that activities that are possible do not necessarily
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Figure 1. Overview of COS process.

reflect the person’s perception of their wellbeing or goals.
Participants also felt that aspects of ‘activities of daily life’
were captured within ‘quality of life’. ‘Burden from medicine

routine’ was identified by participants as not acceptable or
feasible due to the completion of lengthy questionnaires
(>40 questions).
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Table 3. Final COS with definitions, core area and suggested measurement tools

Outcome Definition (plain English) Core area Suggested measurement tool
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Quality of life The standard of health, comfort and

happiness experienced by an
individual, including quality of life
relating to medication use.

Life impact EQ5D or SF-36

Number of prescribed medicines that
are stopped (discontinued)

The number of prescribed medicines
that are stopped (i.e. no longer
prescribed).

Resource use Routine data collection from
electronic records (secondary care)

Number of prescribed medicines with
dosage reduced

The number of prescribed medicines
that have been reduced; e.g., the
number of tablets or strength of
medication has been reduced.

Resource use Routine data collection from
electronic records (secondary care)

Number of hospital stays The number of admissions or
re-admissions to hospital for treatment
or monitoring health. Can be planned
or unplanned.

Resource use Routine data collection from
electronic records (primary and/or
secondary care)

ADEs An unwanted or harmful reaction
caused by a patient’s medicine or the
withdrawal of a patient’s medicine.a

Pathophysiological
manifestations/adverse events

Data from primary care (GP) and
bespoke collection of data in Care
Record Forms in hospital.

Mortality/death The death of a patient for any reason. Death Data from Office of National Statistics
(ONS)

aDefinition for ADEs was refined by the research team to remove ambiguity and include emphasis on withdrawal events, as well as other ADEs, to ensure consistent
outcome data collection in deprescribing trials

Final core outcome set

Table 3 includes the six outcomes retained in the COS
and provides definitions and suggestions for measure-
ment of these. The definition for Adverse Drug Events
(ADEs) was clarified to emphasise that Adverse Drug
Withdrawal Events (ADWEs) are included within ADEs,
acknowledging the importance of capturing events believed
to be directly associated with withdrawal of a medicine
in deprescribing trials [21]. This is supported by the
literature acknowledging that ADWEs are a subset of ADEs
[21,22]. Supplementary file 10 provides an overview of every
outcome identified within the study and the decisions made
throughout the study.

Discussion

We report a COS comprising six outcomes that were the
most important to all stakeholders and feasible and accept-
able to be implemented in trials. These outcomes are the
minimum that should be collected and reported by all
trials of deprescribing in hospital for older people under
the care of a geriatrician. The study also provides recom-
mendations for tools to measure the outcomes within the
COS. Our COS builds on existing COS for medication
reviews in older people with polypharmacy [6], for address-
ing polypharmacy in older people in primary care [7] and
for optimising prescribing in older people in care homes
[23]. These COS whilst relevant to our own COS, would
not have been suitable for use in hospital deprescribing trials
for older people under the care of a geriatrician. This is
because a COS needs to be developed in conjunction with
the stakeholders that will be affected by the COS [4]—in

our case this includes older people under the care of a
geriatrician, and relevant hospital staff—who can decide
which outcomes are most important to include in the COS.
The outcomes included within the COS are relevant to all
medicines, which is important as deprescribing is undertaken
across all medicines. Three outcomes were excluded based on
feasibility/acceptability but have some overlap or similarities
with outcomes in the COS (for example, ‘medication-related
hospital admissions’ will be captured by ‘number of hospital
stays’). Having sought input from key stakeholders involved
in hospital deprescribing for older people under the care of a
geriatrician, outcomes within the COS could be measured by
organisations that are not undertaking a deprescribing trial
but wish to evaluate their deprescribing practices.

Challenges to COS implementation include cost/resource
requirements of outcome data collection and burden on
patients [24–27]. To support the development of easily
implementable COS, identifying how to measure outcomes
through assessing the validity, feasibility and acceptability
of using a measurement instrument is a recognised stage in
COS development [5, 28–30]. However, a review of COS
studies reported that only 38% included recommendations
about how to measure the outcomes in the COS [30, 31].
It was recently noted that a COS should only be consid-
ered complete when the measurement instrument has been
identified [32].

We used an efficient modified Delphi design to identify
the most important outcomes for the different stakeholder
groups (that others can use to select additional outcomes)
and to select the most important outcomes for the COS that
are also acceptable and feasible to measure in a trial context.
The COS does not preclude other outcomes being collected
in addition to the core outcomes and is not meant to ‘stifle
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the development and use of other outcomes’ [33]. Our
reporting allows researchers designing hospital deprescribing
trials to review outcomes that were important to stake-
holder groups but were not identified as very important to
include in the COS. Implementation of a COS is important
in trials, otherwise this constitutes research waste [34]. A
recent review highlighted several barriers to a COS being
implemented including burden to patients and researchers
of lengthy outcome data collection, costs of collecting the
full COS, lack of consensus of measurement tools and lack
of clarity [24]. Another recent review demonstrated that
many clinical trials do not adopt a COS despite a relevant
COS being available [23]. Reported reasons for low adop-
tion included difficulty identifying validated instruments
to collect data, excessive cost related to the required data
collection, and perceived burden for trial participants in
terms of data collection. We believe that by adopting a
flexible and pragmatic approach that assessed feasibility and
acceptability throughout the study and included identifying
measurement tools that can be utilised in a trial that this
COS is more likely to be adopted in future research. This
will help to ensure that the results of hospital deprescribing
trials for older people under the care of a geriatrician can
be compared and aggregated in the future, thus generating
more robust evidence about the effectiveness of deprescribing
interventions. Adoption of the COS also facilitates better
reporting of deprescribing trials by supporting researchers to
completely define pre-specified outcomes as recommended
by Blom et al 2020 to report and describe deprescribing trials
[35].

Strengths and limitations

Adherence to COS development and reporting guidelines
affords rigour and transparency to the findings as does the
input from the four stakeholder groups. Whilst requiring
adjustments to facilitate engagement by adapting the Delphi
survey completion to be by post or telephone for older people
and carers, the value of including the service user voice was
most evident in guiding decision-making regarding accept-
ability of outcomes and measurement tools. We incorporated
a second workshop, which is not usual practice but was
beneficial for our process to develop a COS that can be
implemented in hospital deprescribing trials in older people
under the care of a geriatrician.

The study was limited to English speakers, healthcare
staff, older people and carers from England. Despite our
recruitment efforts, it was not possible to involve older
people who lived in care homes and we also experienced
difficulty recruiting carers. These are potential limitations of
the study. Workshops were held online, due to COVID-19,
which facilitated representation of stakeholders from a wide
geography but restricted participation from potential partic-
ipants without access to the internet or those uncomfortable
attending an online event.

Conclusion

We have worked with key stakeholders to identify six
outcomes which form a COS and should be collected
and reported in all trials of hospital deprescribing in older
people under the care of a geriatrician. This COS could
have a major impact if consistently implemented in all
trials of hospital deprescribing interventions for older
people. Most notably, the implementation of this COS
would enable synthesis of results across similar trials so
that results can be compared and a robust evidence base
established.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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