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Over half of older adults experience polypharmacy,
including medications that may be inappropriate
or unnecessary. Deprescribing, which is the pro-
cess of discontinuing or reducing inappropriate
and/or unnecessary medications, is an effective
way to reduce polypharmacy. This review summa-
rizes (1) the process of deprescribing and concep-
tual models and tools that have been developed
to facilitate deprescribing, (2) barriers, enablers,
and factors associated with deprescribing, and (3)
characteristics of deprescribing interventions in
completed trials, as well as (4) implementation con-
siderations for deprescribing in routine practice.
In conceptual models of deprescribing, multilevel
factors of the patient, clinician, and health-care
system are all related to the efficacy of deprescrib-
ing. Numerous tools have been developed for clin-

icians to facilitate deprescribing, yet most require
substantial time and, thus, may be difficult to
implement during routine health-care encounters.
Multiple deprescribing interventions have been
evaluated, which mostly include one or more of the
following components: patient education, medica-
tion review, identification of deprescribing targets,
and patient and/or provider communication about
high-risk medications. Yet, there has been limited
consideration of implementation factors in prior
deprescribing interventions, especially with regard
to the personnel and resources in existing health-
care systems and the feasibility of incorporating
components of deprescribing interventions into
the routine care processes of clinicians. Future tri-
als require a more balanced consideration of both
effectiveness and implementation when designing
deprescribing interventions.

Keywords: clinical trial, deprescriptions, polyphar-
macy, potentially inappropriate medications,
review

Background

Older adults often take multiple medications.
Studies show that more than half of older adults
take five or more medications concurrently, which
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is a geriatric syndrome called polypharmacy [1].
Polypharmacy can increase the risk of medication-
related problems such as the use of potentially
inappropriate medications (PIMs) [2-7], medication
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errors [8-10], medication nonadherence [11], and
drug-drug or drug-disease interactions [12]. Addi-
tionally, polypharmacy can also contribute to other
geriatric syndromes such as falls, depression, and
cognitive impairment [13]. Furthermore, inappro-
priate polypharmacy can increase older adults’ risk
for hospitalization [14-18] and even mortality [19].
Therefore, polypharmacy should be addressed as
part of routine geriatric clinical practice to ensure
patient safety and optimize health outcomes.

There are multiple factors that can contribute to
polypharmacy among older adults. First, because
many older adults have multiple chronic con-
ditions, they often receive care from multiple
providers. Discontinuity of care and the lack of
shared health information among providers can
result in incomplete medication lists and other
medication-related errors such as duplications
and inconsistent documentation related to indi-
cation, dose, or start and stop dates. Addition-
ally, older adults experience frequent care transi-
tions between home, hospital, and post-acute care
settings (e.g., short-term skilled nursing facilities
and inpatient rehabilitative facilities), and studies
have revealed gaps in provider communication and
care coordination during these transitions. The
complexity of medication regimens combined with
many older adults’ need for help with medication
management further increases the risk of medica-
tion errors related to polypharmacy [1, 20].

A recent systematic review shows that numer-
ous intervention studies have been conducted
to improve health outcomes among older adults
with polypharmacy [21]. These intervention stud-
ies have focused on medication review, medica-
tion reconciliation, education about medication
management, and more recently, deprescribing
[21]. For example, medication reconciliation is the
process of identifying all medications a patient
is taking, with the aim to reduce medication
errors [22]. In a study among hospitalized older
patients with polypharmacy, medication reconcili-
ation upon hospital discharge led to only a modest
reduction in rehospitalization rates. The authors
noted that inappropriate polypharmacy remained
even after medication reconciliation and prevented
further reductions in rehospitalization risk [23].

Deprescribing, which is defined as the clinician-
supervised process of discontinuing or reduc-
ing medications that are unnecessary and/or no
longer beneficial [24, 25], has been shown to be

an effective way to reduce inappropriate polyphar-
macy. Empirical studies have also demonstrated
that deprescribing can effectively reduce medica-
tion burden and cost [26], decrease the use of
PIMs [26], and increase medication adherence [27].
International campaigns and quality improvement
initiatives [28-30] such as “Choosing Wisely” [31]
advocate for safe medication use and deprescrib-
ing harmful and unnecessary medications in older
adults [23-25]. Although deprescribing can also
contribute to better clinical outcomes among older
adults, existing evidence is mixed among studies
reporting the impact of deprescribing on cognitive
and physical function [32, 33], falls [33-35], qual-
ity of life [33, 36], hospitalizations [33, 36-39], and
mortality [33, 36, 37, 40]. One potential reason for
these mixed findings is variance in the implemen-
tation of deprescribing interventions.

As noted in multiple deprescribing reviews [41-44]
and expert opinions [45, 46], more rigorous evalu-
ations of implementation are necessary to (1) sep-
arate deprescribing interventions that lacked effi-
cacy from efficacious deprescribing interventions
with poor implementation; (2) identify barriers and
enablers associated with the implementation of
efficacious interventions; (3) determine implemen-
tation outcomes such as intervention acceptabil-
ity and feasibility [47]; and (4) test strategies to
enhance both the implementation and sustainabil-
ity of deprescribing in routine clinical practice.

In this review, we summarize deprescribing frame-
works, conceptual models, and tools; barriers,
enablers, and factors associated with depre-
scribing; and the characteristics of deprescribing
interventions in completed trials, with a focus on
implementation. Our goal is to identify gaps in the
existing deprescribing intervention literature to
inform recommendations for future deprescribing
trials and how these trials can inform changes in
routine clinical practice.

Deprescribing frameworks, models, and tools

Medication optimization, which includes pre-
scribing necessary medications and deprescribing
unnecessary or high-risk medications, is part of
routine clinical practice. Yet, the term “deprescrib-
ing” was only introduced in 2015 as a “systematic
process of identifying and discontinuing drugs in
instances in which existing or potential harms
outweigh existing or potential benefits” [24, 33].
In the seminal paper by Scott et al., the authors
describe a five-step process for deprescribing,
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which includes (1) ascertaining all medications
the patient is taking and the clinical indication
for each (i.e., medication review); (2) considering
the cumulative risk of drug-induced harm and/or
risk for drug-drug interactions in consideration of
all medications used by the patient; (3) assessing
the benefit and harm or burden of each medica-
tion; (4) prioritizing medications with the lowest
benefit-to-harm ratio and the lowest likelihood of
withdrawal or disease rebound for deprescribing;
and (5) implementing a deprescribing plan and
monitoring patients closely for improvement in
outcomes or onset of adverse effects [24]. Mul-
tiple frameworks and models have followed to
facilitate and systematize deprescribing in clinical
practice in varied health-care settings [48-52], all
demonstrating the complexity of the deprescribing
process and the relevance of multiple stakeholders
in deprescribing decisions. These frameworks and
models reflect the importance of considering mul-
tilevel factors related to the patient (and/or their
caregiver), clinician(s), and health-care systems in
the context of deprescribing.

Multiple tools also have been developed to assist
clinicians in the identification of potential depre-
scribing targets [53], including (1) Beers Criteria
[54], which is one of the earliest lists of PIMs and
the one most commonly used in North America;
(2) STOPP/START criteria [55], which is the most
commonly used PIMs list in Europe, and its mod-
ification (the Rationalization of Home Medication
by an Adjusted STOPP in Older Patients [RASP]
list [56]); and (3) guidance related to low-value pre-
scribing [57] for the general older adult population.
Other lists that target medications with potential
for harm among specific subsets of older patients
include the STOPPFall criteria designed for those
at risk for falls [58], the STOPPFrail criteria [59,
60] for older adults with advanced frailty at the
end of life, the Holmes criteria for older persons
with advanced dementia [61], and the more general
list of Medications Associated with Geriatric Syn-
dromes (MAGS) designed to identify medications
that could contribute to or exacerbate common
geriatric syndromes [13]. There is substantial over-
lap among these various lists, and because most of
these lists and related criteria are labor-intensive
to use, computer-enabled algorithms have been
developed to automate screening of PIMs use. How-
ever, the use of these algorithms alone has had lim-
ited impact on deprescribing practices in routine
care [62, 63].
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Barriers and enablers of deprescribing

Recognized clinical factors associated with an
increased need for deprescribing include mul-
timorbidity, polypharmacy, transitions of care,
and the presence of certain chronic conditions
that increase the patient’s risk for adverse drug
events or other medication-related harms, such as
Alzheimer’s disease and related dementias [64-71].

Studies have revealed multiple factors that can
contribute to the efficacy of deprescribing, includ-
ing factors at the patient, provider, and health-
care system levels, each of which may include bar-
riers or enablers to deprescribing. Based on the
existing literature, Table 1 summarizes potential
barriers and enablers of deprescribing at each of
these levels. Patient-level factors that may influ-
ence deprescribing include self-efficacy, health lit-
eracy and/or decision-making capacity [72-74],
attitude toward deprescribing [75, 76], beliefs and
perception about benefits, harms, and necessity of
specific medications [44], clinical complexity and
changes to goals of care [72], and prior experience
with deprescribing and/or fear of negative conse-
quences [72, 73, 77-79].

Provider-level factors associated with deprescrib-
ing include beliefs and/or attitudes about both pre-
scribing (e.g., preventative medications, symptom
management) and deprescribing (e.g., reluctance
or fear of stopping medications) [73, 80-84]; clini-
cal expertise, training, and experience with depre-
scribing [85]; knowledge about the patient, their
preferences, and goals of care to inform depre-
scribing decisions [74, 86]; and clinician time and
resources to support collaboration among multiple
providers to make deprescribing decisions [72].

Health-care system-level factors associated with
deprescribing include clinical guidelines related
to both prescribing and deprescribing practices,
professional and provider culture about depre-
scribing [44], incomplete or inaccurate medication
use information to inform deprescribing decisions,
availability and feasibility of alternative treat-
ments, reimbursement structure, and resources to
support deprescribing and shared decision-making
among multiple providers.

Deprescribing interventions in previous trials

We conducted a scoping review [87] using the
methodological frameworks developed by Arksey
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Table 1. Barriers and enablers of deprescribing at the patient, provider and health-care system levels

Level

Potential barriers to deprescribing

Potential enablers of deprescribing

Patient-level
factors

Provider-level
factors

Health-care
system-level
factors

Uncertainty about the benefits and harms of
medications; clinical complexity and changes to
goals of care

Misperception that all medications are
necessary

Past unsuccessful deprescribing experience;
poor perceived benefits of deprescribing; and/or
fear of negative consequences of deprescribing,
such as symptom reoccurrence or withdrawal
Community and professional attitudes toward
more medication use; pressure to prescribe

Beliefs that preventive medications and
medications for symptom management are
essential to patients; fear a patient’s condition
may deteriorate after deprescribing

Insufficient evidence and expertise in
deprescribing; inertia in stopping medication

Insufficient time for deprescribing consultation;
lack of knowledge about the patient’s
preferences and goals of care

Reluctance to deprescribe medications started
by other providers, especially specialists;
inadequate communication among multiple
providers treating the same patient

Clinical guidelines for single diseases with
prescribing recommendations but without
consideration of multimorbidity and
polypharmacy

Limited resources to support communication
among providers about deprescribing

Incomplete, inaccurate, and/or outdated
documentation about medication use

Limited or otherwise infeasible
non-pharmacological alternatives for
deprescribed medications (e.g., antipsychotics)

Poor information exchange regarding
medication information between providers and
across different health-care systems (i.e., the
data silos); inoperability between different
electronic health record platforms that limits

communication among providers

High levels of self-efficacy and/or health
literacy

Attitudes toward and/or willingness to consider
deprescribing

Patient decision-making capacity, buy-in and
advocacy; shared decision-making with
health-care providers

Trust in health-care providers

Awareness of deprescribing to reduce risk of
harm to patients

Training related to deprescribing for some
specialties, such as geriatrics

Involvement of the patient and/or caregiver in
deprescribing decisions

Effective communication with patients and/or
caregivers that increases willingness to
deprescribe

Effective multidisciplinary communication with
other providers for the same patient

Clear deprescribing guidelines, including
benchmarks for deprescribing at the time of
initial prescribing

Resources and technologies that facilitate
real-time communication among providers
(e.g., care liaison personnel and synchronized
health information exchange); clear roles and
responsibilities of each provider in
deprescribing; multidisciplinary network of
professionals and resources to support
providers and patients with deprescribing

Reimbursement structure that allows for
substantial time for providers to consider
deprescribing

Integration of deprescribing interventions with
existing care processes in medication
optimization (e.g., the home medication review
program in some countries with universal
health insurance coverage)
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and O’Malley [88] and Levac et al. [89]. We used
the PRISMA for scoping reviews [90] to guide the
reporting of this review. Literature was searched
to identify English-language publication resources
of deprescribing interventions in older adults. We
searched six databases (i.e., Medline, EMBASE,
CINAHL, The Cochrane Central Register of Con-
trolled Trials, Web of Science, and ProQuest)
using keywords (deprescriptions, deprescri*, dis-
continu*, reduc*, ending, stopping, drug prescrip-
tions, polypharmacy, inappropriate prescribing,
prescription*, inappropriate prescriptions, medica-
tion*, medicine*, used individually or in combina-
tion). The initial database search was conducted on
24 June 2021, with an ongoing search for newly
published trials until January 2022. Snowballing
was conducted to identify additional publications
of deprescribing interventions by reviewing the
reference lists of selected articles and published
reviews [26, 27, 32, 34, 36, 37, 40, 77, 91-104].
Published protocols of ongoing deprescribing trials
identified in this process (database search, snow-
balling, and ClinicalTrials.gov) were not included
in this review because these studies were not yet
completed.

The process of study selection is detailed in Fig. 1.
The database search identified 547 records. After
removing duplicates (n = 242), the remaining
records (n = 305) were screened for eligibility
based on title and abstract review, where 112
were deemed eligible. The full text for these 112
records were reviewed, and 45 were selected. An
additional 17 records were identified for review
via snowballing—that is, by searching the refer-
ence lists of selected articles and those of pub-
lished reviews. These final 62 records (45 + 17)
were screened using the following criteria: (1) clin-
ical intervention trials, excluding reviews, descrip-
tive studies, or secondary analysis of existing data;
(2) average age of patient sample >65-year old; and
(3) focus on deprescribing, defined as discontin-
uation or titration of one or more medications. A
total of 37 studies met these criteria. As shown in
Fig. 1, we excluded studies that focused on pre-
scribing practices only or other medication-related
activities without specific attention to deprescrib-
ing. We also excluded studies that treated depre-
scribing as one component in a multi-component
intervention but did not examine the effect of the
deprescribing component on outcomes, because
we could not determine the unique contribution of
deprescribing.

440 © 2022 The Association for the Publication of the Journal of Internal Medicine.
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Characteristics of deprescribing studies

Table 2 summarizes the characteristics of the final
group of 37 deprescribing studies that met our
review criteria.

Study design

We referred to the literature [105] and -cate-
gorized prior deprescribing intervention studies
into four categories: (1) randomized controlled tri-
als (RCT), including parallel-group RCT, cluster
RCT, and factorial RCT; (2) quasi-experimental
intervention design without randomization; (3)
quasi-experimental intervention design without
controls; and (4) single-group pre-post studies.
Among the reviewed studies, cluster RCT was
the most common design (n = 15), including
one factorial cluster RCT, followed by a single-
center RCT (n = 14), quasi-experimental stud-
ies, including non-randomized controlled clinical
trials (n = 4), intervention studies without con-
trols (n = 2), and single-group pre—post studies
(n=2).

Time of study

All reviewed studies were published between 2002
and 2022, with 33 (89%) published in the past 10
years (2012-2022) and 15 (40%) published in the
past 5 years (2017-2022).

Country

Most studies were conducted in European coun-
tries (e.g., United Kingdom, the Netherlands, Nor-
way), Canada, Australia, and Asia (e.g., Korea).
Only three studies were conducted in the United
States [106-108].

Setting

Most studies were conducted in either nursing
homes (n= 11) or hospitals (n= 11), with one study
in an outpatient ambulatory care setting (n = 1).
Fewer studies were conducted in the community
through primary care (n = 8), community phar-
macies (n = 3), residential care settings such as
assisted living facilities (n = 2), and the patient’s
home (n = 1) [108]. There were no published stud-
ies focused on deprescribing during transitions of
care, such as the transition home to the commu-
nity with or without home health services or to
an inpatient post-acute care facility following dis-
charge from an acute care hospital.
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Sample

The majority of studies (n = 25) were focused on
general older adult populations. Among studies
that specified certain medical conditions or diag-
noses in eligibility criteria, the most common was
dementia and mild cognitive impairment (n = 5),
followed by advanced frailty and end of life (n = 3)
[109-111], hypertension (n = 2) [112-114], kid-
ney disease (n = 1) [115], and miscellaneous other
health conditions (n = 1) [116].

Sample size

The sample size varied from 42 [117] to 12,157
[118]. Of note, 13 studies did not report power
analyses. Among the 24 studies with power anal-
yses, more than half (n = 13) [62, 63, 109, 113,
114, 116, 119-125] were underpowered to detect
changes in at least one of the outcomes.

Target medications

Among the studies focusing on deprescribing of
specific medications, the most common depre-
scribing targets were psychotropics (e.g., ben-
zodiazepines) (n = 11) [63, 106, 110, 117, 118,
126-131], followed by NSAIDs (n = 5) [129, 130,
132-134], anticholinergics (n = 4) [63, 106, 128,
130], and antihypertensive medications (n = 3)
[112-114].

Intervention characteristics

Table 3 summarizes the characteristics of the
deprescribing interventions in the reviewed stud-
ies.

Type of interventions

A total of 35 deprescribing interventions were rep-
resented in the 37 included studies (with two
interventions published in 4 studies) [62, 112,
124, 128]. Four studies included deprescribing
as one intervention component with its effects
assessed separately [108, 112, 126, 128]. One
study [135] examined deprescribing in both inter-
vention (deprescribing plus behavioral modifica-
tion) and control groups (deprescribing alone). Sev-
eral interventions focused on both deprescribing
and prescribing [107, 111, 118, 125].

Professional disciplines involved

The most common disciplines involved in the
design and delivery of deprescribing interventions
were prescribers (e.g., physicians and nurse prac-
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Fig. 1 Literature search flowchart.

titioners) and pharmacists, with fewer studies
involving other disciplines such as nursing (mostly
registered nurses, except for one study that used
advanced practice nurses [118] as intervention-
ists).

Patient engagement in deprescribing decisions

Over half of the interventions (n = 20) targeted vari-
ous types of providers as the recipients of interven-
tion, including physicians (n = 19), pharmacists

‘o . .
Records identified through database
£ search (n = 547)
§ Duplicates excluded (n = 242)
=
g
= Records excluded (n = 193)
Records after duplicates removed Reasons:
— -English full-text (1)
=305 ¢ non-tng )
(@ ) e not focused on deprescribing
(n=30);
e not clinical trials: reviews,
= editorial materials, qualitative and
5 Records screened for title and abstract observational studies (n=162);
o _ e sample average age < 65 (n=1)
5 (n=112)
7%}
Records excluded (n =67)
— Reasons:
— e protocols, not completed trials
(44)
o 3 e feasibility studies or quality
i Full-text articles assessed for eligibility improvement projects without a
2 (n=45) control group (2)
& e patient population is not older
= adult (1)
P Additional records identified in
P - snowballing (n = 17)
- Records excluded (n=25)
g Reasons:
% v e not having a specific focus on
k= Studies included in literature review deprescribing (20)
(n=37) e pilot study of an intervention
where the full study is already

included in the review pool (2) or
a full study that was not
completed (1)

o full text not available (2)

(n = 12), registered nurses (n = 6), psychologists
(n = 2), nurse practitioners (n = 1), and/or dieti-
tians (n = 1). A total of 13 interventions targeted
both providers and patients, and 4 interventions
targeted patients only. The interventions targeting
providers were focused on promoting deprescrib-
ing among individual providers [106, 107, 118,
130] or system-level enforcement of deprescribing
specific types of medications (e.g., benzodiazepines
and antipsychotics) [113, 114, 127, 132] with-
out engaging the patient in the decision-making
process.

© 2022 The Association for the Publication of the Journal of Internal Medicine. 449
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Among the 17 studies in which patients received
the intervention, 7 studies actively engaged
patients in the deprescribing decision-making pro-
cess [111, 112, 120, 125, 133, 136, 137], wherein
patients and/or their caregivers participated in
deprescribing consultation, and their preferences
and/or goals were elicited and considered by the
providers when making deprescribing decisions.
In addition, three studies informed patients of
deprescribing recommendations but did not elicit
patients’ preferences or care goals [62, 124, 132],
one study aimed to empower patients to initi-
ate a conversation about deprescribing with their
primary care provider [131], one study aimed to
improve patients’ attitudes toward deprescribing
through the use of an educational booklet [117],
and the remaining five studies did not describe to
what extent patients were involved in the interven-
tion [106, 126, 127, 129, 134].

Distal Clinical
Outcomes

]

Proximal
Medication-
Related Outcomes

—

Intervention targets

As shown in Fig. 2, there were a number of causal
pathways that were the focus of interventions to
alter provider and/or patient behaviors related to
deprescribing. The intervention targets in these
pathways include (1) patients and/or providers’
deprescribing beliefs, knowledge or awareness;
and (2) enforced deprescribing of specific types of
medications. Of the reviewed studies, some were
interventions to change patients and/or providers’
deprescribing beliefs, knowledge, or awareness
(n = 6), including providers’ deprescribing behav-
ior [106, 107, 118, 130], patients’ beliefs about
deprescribing [117], and/or patients’ initiation of
conversations with their providers about depre-
scribing [131], but without monitoring the impact
of deprescribing on patient outcomes. Some were
interventions to improve patient outcomes through
enforced deprescribing of specific types of medica-
tions (n=4) [113, 114, 127, 132], such as antipsy-
chotics. However, the majority of the reviewed
studies were interventions to promote patients and
providers’ deprescribing beliefs or knowledge and
awareness of deprescribing. The underlying ratio-
nale of these interventions is that deprescribing
behaviors lead to discontinuation or reduction of
target medications, impacting immediate medica-
tion outcomes (e.g., improved adherence) which,
in turn, should ultimately change clinical out-
comes of the patient (e.g., decreased morbidity)
(n=27).

Targeting of Specific
Medication(s) or
Medication Class(es)

Deprescribing
Behavior

Intervention
Patient/Prescriber
Knowledge Of and Attitude
Towards Deprescribing

Fig. 2 Intervention pathways to deprescribing.
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Intervention components

We did not attempt to categorize the content of
deprescribing interventions exhaustively, as it was
not the focus of this review and previous reviews
have already done so [36, 37]. Rather, we intended
to provide a brief overview of the most commonly
used components of prior deprescribing interven-
tions.

1. Education: The most common intervention
component is education, including education
for providers, patients, or both. Education for
providers was delivered via workshops, semi-
nars, written materials, and academic detail-
ing (i.e., face-to-face contact between pre-
scribers and trained staff, most often the
research team). Education for patients was
delivered through written materials, videos,
and/or communication with providers.

2. Medication review: The first step in most depre-
scribing interventions is to review the medica-
tions taken by the patient. Medication reviews,
in most of the trials, were limited to pre-
scriptions only (routine and pro re nata). Few
studies included over-the-counter medications
and dietary supplements in the medication
review, [108, 115, 119, 138], and two stud-
ies recognized the limitation of not doing so
[123, 129]. In most studies, medication reviews
were conducted by members of the study team
who were physicians (n = 35) or pharmacists
(n=26), with fewer studies involving nurses or
other health-care professionals (e.g., psycholo-
gists, therapists, and dietitians) in the process
(n=13).

3. Assessment of target medications for poten-
tial deprescribing: Over half of reviewed stud-
ies considered a broad range of medications
as potential deprescribing targets (n = 19),
whereas the remainder focused on specific
medications considered harmful based on lit-
erature review and clinical practice. Among
these 19 studies, most used concrete guide-
lines and tools (e.g., Beers or STOPP/START
criteria) to identify PIMs as deprescribing tar-
gets. Few studies reviewed deprescribing tar-
gets in the consideration of the patient’s spe-
cific conditions [112]. Some studies (n = 6)
used technology to automate screening of PIMs
and/or send electronic alerts to clinicians

about potential deprescribing targets [62, 63,
106, 116, 124, 130].

4. Communication: In all trials, deprescribing rec-
ommendations were communicated to pre-
scribers, either orally or in writing, for final
deprescribing decisions and implementation.
Except for a few trials [111, 139], deprescrib-
ing recommendations were communicated by
study team physicians or pharmacists to
the patient’s treating providers. It was sug-
gested in one study that direct oral communi-
cation about deprescribing recommendations
can more effectively lead to implementation
[140]. In five studies, patients were informed
of the deprescribing recommendations prior
to final implementation [62, 121, 122, 124,
132]. Some studies also reported the treat-
ing providers’ acceptance or implementation
of deprescribing recommendations made by
the study team [123, 136], noting low [106,
119], or unknown [115] implementation of the
deprescribing recommendations by patients’
providers [106].

Intervention intensity, duration, and frequency

Only a few studies (n = 7) [108, 112, 125, 133,
137, 138, 141] reported the amount of time nec-
essary to deliver the intervention per patient. The
reported time needed for completing the interven-
tion largely varied, with the intervention delivered
one time only in 24 studies and with regular follow-
up in 13 studies. For the 13 studies that included
follow-up, the frequency of follow-up ranged from
daily (e.g., alerts on workdays) to every 3 months
(e.g., medication review and stepwise deprescrib-
ing). No study reported the amount of time needed
for the patient to receive the intervention.

Though most interventions were delivered by an
independent study team, some studies invited
the patients’ treating providers to participate in
deprescribing decisions [111, 139], yet it was not
reported how much time providers spent on activ-
ities pertinent to the intervention such as review-
ing, discussing, and deciding on the study team’s
deprescribing recommendations. None of the stud-
ies provided a rationale for the intensity or dura-
tion of the deprescribing intervention, though a
few studies noted the low intensity of intervention
as one potential reason for null findings [63, 106,
133].
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Assessed outcomes
Medication outcomes

All but four studies [113, 123, 126, 127] assessed
medication outcomes, such as the use of tar-
get medications (e.g., deprescribed, continued, or
restarted), total number of medications and PIMs,
and/or medication cost.

Clinical outcomes

Relatively fewer studies assessed clinical out-
comes, including the following: (1) outcomes
related to cognitive, behavioral and/or psycholog-
ical symptoms (n = 10) [63, 113, 120, 126-128,
132, 135, 136, 141], such as apathy, depression,
dementia severity, cognitive function, and behav-
ioral and psychological symptoms of dementia; (2)
outcomes related to mobility (n= 13) [63, 109, 113-
115,120, 121, 125, 127, 128, 136, 140, 141], such
as activities of daily living (ADLs) and instrumen-
tal ADLs, physical function, physical frailty, and
falls; (3) outcomes related to quality of life, symp-
tom control, perception, and belief about medica-
tion use (n=22) [62, 108, 109, 111-115,117, 119-
123, 127, 129, 132-135, 137, 141]; (4) outcomes
related to health services use (e.g., hospitalization)
and mortality (n= 10) [62, 109, 112, 116, 121, 123,
126, 136, 137, 140]; and (5) outcomes related to
the safety of deprescribing, such as symptom reoc-
currence (e.g., depression [127]), withdrawal symp-
toms, adverse drug events, or unplanned visits to
health-care providers that suggest actual or poten-
tial patient harm from deprescribing (n = 6) [109,
110, 114, 119, 124, 125].

The choice of control group

Three studies did not use control groups [118, 130,
138]. Among the studies that included a control
group (n = 34), most (n = 26) used unspecified
usual care as the control group, and 7 studies
used usual care that included either medication
review [62, 63, 108, 120, 133], medication reconcil-
iation [124], or medication safety monitoring [125]
with potential pharmacist consultation [120] as the
control group. For studies focused on increasing
deprescribing behaviors among providers, the con-
trol group comprised providers who received no
additional training on deprescribing [107, 119]. For
studies that targeted deprescribing of a specific
medication as the intervention, the control group
was continued use of the medication [114, 127].
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Though not definitive, studies that used medica-
tion review and/or reconciliation as the control
group [62, 63, 108, 124, 133, 142] tended to have
null findings, suggesting that a thorough med-
ication review and reconciliation, both of which
are key components of deprescribing, may often
exceed routine care standards and overlap with
core components of the deprescribing intervention
itself. Future deprescribing trials, such as prag-
matic embedded clinical trials, should carefully
examine the medication management services pro-
vided as part of usual care.

The choice of outcomes

Specific details about the reviewed studies are
described in Tables 2—4. The limitations in out-
comes assessed in deprescribing trials include
(1) the absence of patient-centered outcomes in
most studies [62], (2) the lack of comparabil-
ity in outcome measures across studies, and (3)
the unknown feasibility of measuring outcomes
related to deprescribing using existing datasets
(e.g., electronic health records or other available
data). Because the outcomes considered important
by researchers in deprescribing studies may differ
from those perceived as most important to patients
[143, 144], it is unknown if deprescribing in rou-
tine clinical practice will be accepted by patients
without evidence that deprescribing impacts out-
comes important to patients, such as quality of
life, pain relief or other symptom control, mental
health, and cognition, as well as physical function
[143]. The lack of overlap in outcomes across varied
deprescribing intervention studies [145] makes it
difficult for clinicians to compare the effectiveness
of deprescribing prior to implementation. Lastly,
the fact that most studies used study team mem-
bers to collect primary data on deprescribing out-
comes rather than using existing administrative
and electronic health record data suggests that
it may be challenging to measure deprescribing
outcomes using existing data sources in future
pragmatic trials. Ideally, future deprescribing tri-
als should include a standardized set of outcome
measures to include patient-centric outcomes and
the identification of available data sources for at
least some measures [146].

Implementation considerations of deprescribing
interventions

To improve the implementation potential of depre-
scribing interventions, it is important to consider
the following: (1) resources in existing health-care
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systems, (2) target patient populations, and (3)
intervention design, including content, intensity,
and duration.

Resources in existing health-care systems

The setting and geographic region where trials were
conducted are important considerations when
translating evidence into practice (i.e., implemen-
tation), due to the variation in providers and other
resources across clinical settings and regions. The
countries that initially spearheaded deprescribing
efforts (e.g., the United Kingdom, Canada, and
Australia) tend to have more community-based
pharmacists available and existing reimbursement
structures for community pharmacists to assist
with medication review and deprescribing [147].
For example, one trial (reported in two studies)
[129, 134] featured a deprescribing intervention
led by community pharmacists, who are heav-
ily utilized within community-based care in pub-
lic health-care systems such as in Canada and
Australia. A similar role for community pharma-
cists was employed in deprescribing interventions
in Singapore [136]. However, in other countries
such as the United States where community phar-
macy services are more limited and payment is
often not sponsored by federal health-care insur-
ance widely available to older adults (i.e., Medi-
care), the potential of deprescribing interventions
to utilize community-based pharmacy services is
uncertain.

In addition, we noted that deprescribing interven-
tions in long-term-care settings are the most com-
mon, and these interventions also tend to be more
effective relative to interventions in other clinical
settings. However, the long-term (nursing home)
care setting is unique in many ways that may
limit the generalizability of these interventions to
other care settings, particularly the community.
For example, the long-term care setting allows for a
longer follow-up period after medication changes,
continuous supervision and symptom monitoring
by licensed personnel, direct access to and con-
trol over all medications [110], and regulatory over-
sight with standardized quality measures related
to the use of psychotropics, antianxiety, and hyp-
notic medications [148] as well as other standard-
ized measures related to mobility and functional
decline, falls, and hospitalizations. All these factors
may contribute to the effectiveness of deprescribing
interventions in long-term care settings that may
be difficult to replicate in other care settings.

Target patient populations

Also related to the variability in geographic region
is the heterogeneity in target patient populations
who received the deprescribing intervention. In
countries with intensive home-care support to
allow older adults to remain at home for longer
periods of time, such as the United Kingdom,
Switzerland [149], and Sweden [150], and to some
degree, the United States (i.e., with the rise of
assisted living facilities [151, 152]), nursing home
residents tend to be more frail, older, and have
more functional impairments. There is also a need
to consider a wider range of patient populations
regarding their underlying medical conditions and
medications targeted for deprescribing. Specifi-
cally, many of the reviewed deprescribing trials
were focused on patients with dementia who were
prescribed antipsychotics. However, the prevalent
focus on antipsychotic deprescribing among per-
sons with dementia may limit the generalizability
of these findings to deprescribing other commonly
used medications with potential for harm (e.g.,
benzodiazepines) among older adults who may or
may not have dementia. Moreover, deprescribing
interventions should be targeted to patient popu-
lations most likely to benefit. Multiple studies have
noted that deprescribing interventions are likely
more effective if they are targeted toward patients
with high levels of frailty, comorbidity, and hyper-
polypharmacy (taking >10 medications concur-
rently) [132, 142]. Patient education trials may be
more or less effective based on patients’ attitudes
toward deprescribing, health literacy, and/or the
involvement of a caregiver in medication manage-
ment. Future studies should include more broadly
and clearly defined criteria for the target patient
populations to allow deprescribing interventions to
be evaluated among more patients likely to benefit.

Design of intervention

The key components of most deprescribing inter-
ventions included education, medication review
and reconciliation, assessment of deprescribing
targets, and communication with patients, care-
givers, and/or health-care providers. These care
processes are often part of routine clinical prac-
tice, to at least some degree, though often not by
the same provider in a single visit.

Implementation outcomes

Eight studies measured the feasibility and accept-
ability of deprescribing, such as the physician or
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patient acceptance of deprescribing recommenda-
tions, time spent on deprescribing tasks, chal-
lenges to deprescribing implementation, as well as
the process of deprescribing [106, 111, 129, 130,
133, 136, 137, 141], to assess intervention fidelity.
The follow-up period for outcome measurements
ranged from 1 month [117] to 24 months, includ-
ing <3 months (n= 12), 3-12 months (n = 15), and
>12 months (n = 9).

In multiple deprescribing trials, researchers noted
the importance of monitoring patients after depre-
scribing to ensure safety and adherence to the
revised medication regimen. A monitoring phase
also allows for the identification of symptom recur-
rence or worsening, such as increasing depres-
sive symptoms among patients with dementia
[127] and increasing blood pressure in those with
hypertension [114]. We noted that few trials [125]
incorporated a monitoring phase in the study
design. In addition, follow-up interventions may
improve the effectiveness and sustainability of
deprescribing [36], yet most interventions were
delivered one-time only, with no subsequent efforts
to assess either patient adherence or safety out-
comes. Authors of deprescribing intervention stud-
ies that focused primarily on technological inno-
vations with limited human efforts and null find-
ings suggested that more intensive human efforts
are needed to monitor deprescribing implementa-
tion [63, 106].

Alignment with existing care processes of clinicians

Deprescribing implementation must consider how
this process can be incorporated into clinical care
workflows and what types of providers within the
care team are best suited to accomplish each of
the tasks delineated in the deprescribing process
[94]. In deprescribing trials, a notable challenge
is the degree to which providers actually imple-
mented the deprescribing recommendations pro-
vided by the research team [108, 110]. This find-
ing is consistent with prior reviews wherein few
trials reported implementation rates of deprescrib-
ing recommendations [94]. We also noted limited,
or uncertain, implementation potential of depre-
scribing interventions in routine clinical practice
or in the community, particularly among studies
that aimed to improve deprescribing outcomes for
patients by intervening on deprescribing behaviors
of providers.

500 © 2022 The Association for the Publication of the Journal of Internal Medicine.
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In addition, researchers from one of the earliest
deprescribing trials [107] noted that, because
medication use is a complex issue that involves
multiple parties, including the patient, the pre-
scriber(s), and other health-care professionals
(e.g., pharmacists and nurses), deprescribing
interventions should target multiple disciplines
rather than focus on a single discipline. Yet,
in prior deprescribing trials, we noted the lack
of involvement of multidisciplinary health-care
workers, such as licensed registered nurses and
advanced practice nurses who could potentially
play an essential role in home-based medica-
tion review and patient education. Therefore, we
suggest that researchers consider the feasibility
of future deprescribing interventions, such as
the existing workforce, relevant disciplines, and
available training to facilitate implementation of
the intervention in routine care practice.

Potential strategies to improve the implemen-
tation potential of deprescribing interventions
include (1) systems or practices to support a Best
Possible Medication History (BPMH) using mul-
tiple data sources beyond the electronic health
record, such as a patient/caregiver self-report
that includes explicit questions about over-the-
counter medication use and pharmacy refill
history [153]; (2) specific criteria for the identifi-
cation of PIMs (e.g., the Beers or STOPP criteria)
into comprehensive geriatric assessment [110] to
improve deprescribing assessment; and (3) writ-
ten deprescribing recommendations to primary
care providers in a familiar, succinct format [63]
such as the Situation-Background-Assessment—
Recommendation (SBAR) communication tool
[154], with direct oral communication when
needed [140] to support provider implementation.

For example, community-embedded pharmacists
and nurses (depending on availability in the exist-
ing health-care system) could complete the initial
medication review and patient education, as well as
obtain feedback from the patient (and/or caregiver)
about their preferences and goals, ideally within
the patient’s home. Then, primary care providers—
with the support of pharmacists if available—could
reconcile the medication list, identify deprescrib-
ing targets, and discuss deprescribing recommen-
dations with the patient during a routine outpa-
tient visit. If deprescribing aligns with the patient’s
preferences and goals, the home-visiting nurses
(available in multiple countries such as the United
States, Canada, Australia, Japan, and Singapore)
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could then facilitate the implementation of depre-
scribing by helping the patient adhere to the new
medication regimen, monitoring symptoms and
side effects, and ensuring that deprescribed medi-
cations are appropriately disposed of or stored sep-
arately to avoid medication use errors.

Implications for clinical practice and future research on
deprescribing

This scoping review of deprescribing interven-
tions provides insights into the implementation of
deprescribing in clinical practice. First, interop-
erability of electronic health records is needed to
improve communication between providers to sup-
port deprescribing, such as by providing an accu-
rate, comprehensive list of medications, and pri-
oritized deprescribing recommendations accessible
to all members of the health-care team as well as
the patient. The deprescribing recommendations
should aim to align the treatment regimen with the
patient’s elicited goals of care, preferably including
oral or electronic communication with prescribers,
and patients and/or caregivers whenever possible
to enhance patient involvement in the deprescrib-
ing decision process.

Second, deprescribing for older adults with multi-
morbidity and complex medication regimens can
be time-consuming. In fact, time constraints of
clinicians are a major barrier to implementing
both medication reconciliation and deprescribing
in clinical practice [155]. Therefore, we recommend
that future deprescribing trials consider using
existing data from electronic health records for risk
profiling and automatic screening to target high-
risk patients and identify potential deprescribing
targets. Additionally, it would be beneficial to incor-
porate dedicated personnel who can bill for medi-
cation management in out-patient clinics or team-
based clinical practices to support deprescribing.

Third, there is a need for more deprescribing inter-
vention studies in the United States (although
there are currently multiple active [49] and recently
completed trials [142]), more studies in varied
care settings (e.g., home health care and hospice
care) as well as during care transitions (hospital
to skilled nursing facility to home or hospital to
home with/out home health care). Fourth, more
work is needed to enhance interdisciplinary collab-
oration so as to broaden the impact of deprescrib-
ing to more disciplines in health care. For example,
various “deprescribing networks” have been devel-

oped in the United States and other countries such
as Canada and Australia [156-161], promoting a
more concerted effort to share findings, identify
common measures, and available databases, and
explore implementation strategies of deprescribing
research on the international level.

Limitations

This review has several limitations. First, we did
not grade the quality of reviewed studies. Because
our focus was on assessing the characteristics and
implementation potential of deprescribing inter-
ventions in trials, all relevant studies were included
regardless of methodological quality. Second, we
did not include unpublished or active trials, but
note that some currently active trials have incorpo-
rated more patient-centeredness in the design and
might have also included considerations of future
implementation of the tested interventions in exist-
ing health-care systems [49, 112].

Perspectives

As the world population is living longer and
often experiencing multimorbidity, polypharmacy
and related issues will continue to grow both in
prevalence and impact. These changes in demo-
graphic and health profiles require our health-
care systems to provide more holistic “age-friendly”
care that considers not only medications but also
other domains important to the well-being of older
adults. Specific to the field of deprescribing, we
have seen exponential growth in the development
of tools, conceptual models and frameworks and
the examination of factors associated with depre-
scribing. Deprescribing interventions examined in
prior studies have not included adequate con-
sideration of the necessary workforce, training,
and resources within existing health-care systems,
limiting the potential to translate evidence into
improvements in comprehensive geriatric clinical
care. Deprescribing interventions and practices
that incorporate patient-centeredness in the deliv-
ery, design and outcome assessments are needed
to advance the field. Efforts are also needed to
improve the implementation of deprescribing inter-
ventions by providers in routine clinical practice
across clinical settings.
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