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ABSTRACT

Introduction One of the known risk factors for fall
incidents is the use of specific medications, fall-risk-
increasing drugs (FRIDs). However, to date, there is
uncertainty related to the effectiveness of deprescribing
as a single intervention in falls prevention. Thus, a
comprehensive update of the literature focusing on all
settings in which older people receive healthcare and all
deprescribing interventions is warranted to enhance the
current knowledge.

Methods and analysis This systematic review protocol
follows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines. A systematic
search was performed in Cochrane Central Register of
Controlled Trials, MEDLINE, Embase and PsycINFO (2
November 2020). We will also search in trial registers.
We will include randomised controlled trials, in which
any deprescribing intervention is compared with usual
care and reports falls as an outcome. Both title and
abstract screening and full-text screening will be done
by two reviewers. The Cochrane Collaboration revised
tool of Risk of Bias will be applied to perform risk of bias
assessment. We will categorise the results separately for
every setting. If a group of sufficiently comparable studies
will be identified, we will perform a meta-analysis applying
random effects model. We will investigate heterogeneity
using a combination of visual inspection of the forest plot
along with consideration of the 2 test and the I? statistic
results. We have prespecified several subgroup and
sensitivity analyses.

Ethics and dissemination Ethics approval is not
applicable for this study since no original data will be
collected. The results will be disseminated through peer-
reviewed publication and conference presentations.
Furthermore, this systematic review will inform the
recommendations of working group of polypharmacy and
FRIDs of the anticipated World’s Falls Guidelines.
PROSPERO registration number CRD42020218231.

BACKGROUND

Fall incidents are a growing major
public health concern leading to associ-
ated morbidity, mortality and substantial
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Strengths and limitations of this study

= We aim to create the most comprehensive system-
atic review of the effectiveness of deprescribing as
a single intervention in falls prevention to date by fo-
cusing on all settings in which older people receive
healthcare and all deprescribing interventions.

= We will use the rigorous methodology in accordance
with the Cochrane handbook and the results will be
reported as stated by Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses statement.

= The search algorithm was developed by an ex-
perienced librarian and customised to four large
databases.

= No language restriction will be applied in the selec-
tion of the studies.

= The certainty of the evidence of this systematic re-
view may be limited by the limited number of studies
available and the possible low quality of the individ-
ual studies.

healthcare costs.! Of the community-dwelling
older adults aged 65 years and older, approx-
imately a third will sustain a fall each year.' In
long-term care, residents are even at higher
risk of falls; more than half of the residents
will fall each year.” One of the well-established
risk factors for falls is the use of specific
medications, so-called fall-risk-increasing
drugs (FRIDs).”® The prevalence of FRID
use in older people with a fall-related injury
is high, ranging from 65% to 93%.° Medica-
tion review is a common component of the
multifactorial falls prevention intervention
and the Cochrane review by Hopewell et al’
concluded that multifactorial interventions
may reduce the rate of falls compared with
usual care or attention control.’ However,
to date, there is uncertainty related to the
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effectiveness of deprescribing as a single intervention in
falls prevention.

Few systematic reviews and meta-analyses have aimed
to summarise the evidence-related to deprescribing as
a single intervention.”*!" A comparison of the conclu-
sions of these systematic reviews is difficult due to the
variation in included trials in the different reviews. The
trials performed in long-term care settings or hospi-
tals were summarised by Cameron et al in 2018.° They
concluded that general medication review may make
little or no difference to the rate of falls or risk of falling
in long term care facilities. In addition, they identi-
fied only one deprescribing intervention study that was
performed in a hospital. Furthermore, the Cochrane
review by Gillespie ef al in 2012 assessing fall prevention
approaches in community-dwelling older adults identi-
fied a total of five studies investigating medication with-
drawal as a single intervention.® Two of the five included
studies found an effect of the intervention. Page et al
found in 2016 in their meta-analysis that deprescribing
led to fewer falls overall but did not significantly improve
the risk of experiencing at least one fall.'' However, very
heterogeneous trials were pooled together from placebo-
controlled psychotropics withdrawal in primary care to
education programme regarding appropriate medica-
tion use for physicians in nursing homes. Furthermore,
Hart et al concluded in 2020 that reducing FRIDs use as a
stand-alone intervention may not be effective.” However,
only studies performed in older adults presenting with
a fall-related injury or a history of falls were included in
the review. The most recent meta-analysis on this topic
by Lee et al found no effect of FRIDs deprescribing on
fall outcomes.'” However, all studies assessing medica-
tion reviews and management with a broader focus on
reducing polypharmacy and potentially inappropriate
prescribing were excluded.

Thus, a comprehensive update of the literature focusing
on all deprescribing interventions including medica-
tion reviews with broader focus is warranted to enhance
current knowledge as important deprescribing trials have
been published in recent years. Therefore, our aim is to
perform a systematic review concerning the effective-
ness of deprescribing (eg, including general medication
reviews or FRIDs deprescribing) as a single intervention
in falls prevention performed in any setting in which
older people receive healthcare. Furthermore, we aim to
report the results separately for each setting and perform
a meta-analysis if sufficiently comparable studies will be
identified.

METHODS

This systematic review will be conducted and reported
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.

Eligibility criteria

Type of studies

Only randomised controlled trials (RCTs), including
quasi-randomised trials (eg, allocation by alternation),
cluster-randomised trials and trials in which treatment
allocations are inadequately concealed, will be included.
We will include studies without language restriction.

Types of participants

Trials will be considered for inclusion if they included
participants aged =60 years or if the majority of partici-
pants are aged >65 years or the mean age is >65 years. We
will include trials from all settings, for example, commu-
nity, hospital ward, long-term care facilities.

Type of interventions

The intervention can be any deprescribing intervention.
‘Deprescribing’ has been described as ‘the process of
withdrawal of an (inappropriate) medication, supervised
by a health care professional with the goal of managing
polypharmacy and improving outcomes’.'” The interven-
tions can be, for example, pharmacistled medication
reviews, physician-led interventions, prescriber education
programmes, multidisciplinary interventions or clinical
decision support systems. The intervention can target
specific drug classes (eg, psychotropics) or general medi-
cation regimen (ie, comprehensive medication review).
The intervention might target multiple medication issues
in case of comprehensive medication review in addition to
withdrawal such as polypharmacy, non-adherence, educa-
tion and starting medications. If deprescribing interven-
tion is a part of a multi-modal intervention (eg, including
an exercise component in addition to deprescribing), the
study will be excluded.

Type of control
The comparison intervention will be usual care (ie, no
deprescribing or no change in usual activities of care).

Type of outcomes

We will include trials that report raw data or statistics
related to falls outcomes. We will include any type of falls
outcome: number of falls, number of fallers/non-fallers/
frequent fallers, fall rate per person-year, and time to first
fall. Our secondary outcome is injurious falls (eg, fall-
related fractures, fall-related hospital admissions or fall-
related healthcare use).

Information sources

A systematic search was performed in Cochrane Central
Register of Controlled Trials, MEDLINE, Embase and
PsycINFO to search for literature published from onset
until 2 November 2020 which will be updated to prior
manuscript submission. A customised search strategy was
conducted for each database. We will also search in trial
registers. In the case that a relevant conference abstract is
identified, we will contact the authors to obtain full-text
article. Reference lists of included studies, reviews (eg,
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Cochrane reviews) and falls prevention guidelines will be
reviewed to identify additional studies.

Search strategy

A search for Medline is provided as an example and is

available in online supplemental appendix 1.

The search terms used were:

1. Deprescription: inappropriate prescribing, medica-
tion errors, deprescriptions, drug prescriptions, drug
utilisation, dose in combination with reduction, poly-
pharmacy or medication in combination with risk,
management or review, harmful medication, medica-
tion reconciliation, appropriate in combination with
prescribing or medicine or medication, prescribing
problem, overprescribing, under prescribing, with-
drawal or discontinuation or problem or alternative
or change in combination with medicine, medication
or drug or FRID or polypharmacy, antidepressant or
antipsychotic.

2. Falls or healthcare assessment: accidental falls, fall,
fell, stumble, slip, trip, physical self-maintenance, am-
bulatory, healthcare outcome assessment.

3. Geriatric: geriatric assessment, frail, elderly, aged, mid-
dle aged, nursing homes, homes for the aged, ageing,
older person, older patient, senior, elder, geriatric,
frailty, postmenopausal women, community-dwelling,
resident, old people, old client, old adult, older man,
older woman.

. (1) AND (2) AND (3).

5. Prescribing tools: for example, STOPP, ‘Screening
Tool of Older Person’s Prescriptions’.

. (4) OR (b.

7. RCT: randomised, randomly, double-blind, controlled

trial, controlled clinical trial.

8. (6 AND (7).

The search was built by an experienced clinical
librarian. We used 30 potentially relevant test articles to
test and build the search. These articles were a priori
identified using the function similar articles in PubMed
and by reading references of the selected articles. These
test articles included also articles that were identified
from systematic reviews on deprescribing and included
falls as a secondary outcome and not as a main interest.

N

[=2]

Data records and management

First, title and abstract screening will be done inde-
pendently by two reviewers using Rayyan, a web-based
systematic review programme. In case of disagreement,
a third reviewer will be consulted. Following the title and
abstract screening, a full-text screening will be done using
Rayyan by two independent reviewers. A third reviewer
will be consulted in case of disagreement. Reasons for
exclusion of studies will be collected during the full-text
screening phase.

Two authors will independently extract data from each
article using a structured data collection form. In case
of disagreement, a third reviewer will be consulted. The
following information will be collected: study design,

country, setting, inclusion criteria, total number of
participants and age (mean and SD), intervention type,
control type, all fall-related outcomes, and how collected,
adjustment of outcomes if applicable, follow-up dura-
tion, compliance to the intervention and if the trials have
reported possible adverse effects related to the interven-
tion or economic outcomes. If data to be extracted are
missing, incomplete or unclear, inquiries will be sent to
the authors.

Effect measures

We will report the treatment effects between the interven-
tion and control group as a rate ratio (RaR), a risk tatio
(RR) and/or a HR and accompanying 95% Cls.

For rate of falls, we will use RaR as a treatment effect
measure and the rate is the total number of falls per unit
of person time that falls were monitored. We will use the
unadjusted RaR, unless the adjustment is performed due
to clustering. Furthermore, if needed due to missing
reporting, we will calculate RaR from appropriate raw
data if possible. For dichotomous outcomes for example,
fallers or frequent fallers, we will use RR as a treatment
effect measure. We will use the unadjusted RR, unless the
adjustment is performed due to clustering. Furthermore,
if needed due to missing reporting or if OR is reported,
we will calculate RR from the raw data if possible. For
survival time-to-event data, we will use HR as a treatment
effect measure. We will use the unadjusted HR, unless the
adjustment is performed due to clustering.

Furthermore, we will adjust for clustering, if not already
done in the published report using intra-cluster coeffi-
cient estimates and average cluster size.

Risk of bias

Two reviewers will assess the risk of bias independently
by applying the Cochrane Collaboration revised tool of
Risk of Bias (RoB 2.0) to all the included studies. In case
of disagreement, a third reviewer will be consulted. The
tool covers five domains: bias arising from randomisation
process, bias due to deviations from intended interven-
tions, bias due to missing outcome data, bias in measure-
ment of outcome, bias in selection of the reported result.
In addition, an additional domain is available for cluster
randomised trials; bias arising from identification or
recruitment of individual participants within clusters.
Each domain has signalling questions aiming to elicit
relevant information. Responses to these questions are
fed into algorithms to score each domain either low risk
of bias, some concerns or high risk of bias. The scores of
each domain are further mapped into overall risk-of-bias-
judgement including categories of low risk of bias, some
concerns and high risk of bias.

Data synthesis

We will categorise the results separately for every setting
(eg, community, hospital or long-term care facilities)
due to the different participant and environment
characteristics.
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First, a narrative synthesis will be provided in the text
and tables to summarise the study characteristics and
results.

If a group of studies with a sufficiently comparable
intervention and outcome and performed in the same
setting is identified, we will perform a meta-analysis
applying the intention-to-treat principle. For example,
a study purely investigating antihypertensive withdrawal
will not be pooled with a study purely investigating anti-
depressant withdrawal.

The results will be pooled using a random-effects
model considering the expected heterogeneity between
the studies. We will try to minimise the heterogeneity by
grouping the trials by setting and similar intervention. We
will investigate remaining heterogeneity within a pooled
group of trials using a combination of visual inspection
of the forest plot along with consideration of the % test
(with statistical significance set at p<0.10), and the I*
statistic results according to the recommendations from
the Cochrane Handbook. We will explore heterogeneity
by conducting a subgroup analysis based on the following:
(a) age, (b) whether the trial is targeted to known fallers
(or recurrent fallers if applicable) or also to non-fallers,
(c) healthcare professionals conducting the medication
review, for example, by physician or pharmacist, (d)
whether the medication review is done with the help of
a prescribing tool, for example, STOPP/START or the
Beers criteria and which tool is used and (e) population,
for example, if the trial is conducted only in dementia
patients in comparison to general nursing home popu-
lation. We will perform a sensitivity analysis according to
overall study quality; low risk of bias, some concerns and
high risk of bias, by comparing random and fixed-effect
model and by excluding possible outlying studies, if the
visual inspection of the forest plot shows poorly overlap-
ping Cls.

We will explore the possibility of publication bias by
constructing funnel plots and by conducting Egger’s test
for analyses that contain more than 10 studies.

The software Review Manager (RevMan) will be used for
all statistical tests (Review Manager (RevMan) (Computer
program), V.5.3, Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014).

Confidence in cumulative evidence

The confidence in effect estimates for each reported
outcome will be assessed using the Grading of Recom-
mendations, Assessment, Development and Evaluation
approach by two reviewers and possible disagreement will
be assessed by third reviewer.

Ethics and dissemination

Ethics approval is not applicable for this study since no
original data will be collected. The results will be dissem-
inated through peerreviewed publication and confer-
ence presentations. Furthermore, this systematic review
will inform the recommendations of working group of

polypharmacy and FRIDs of the anticipated World’s Falls
Guidelines.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.

DISCUSSION

Although FRIDs use is an important risk factor for falls,
there is uncertainty regarding the effectiveness of depre-
scribing interventions as a single intervention in falls
prevention in older people. Identifying effective falls
prevention interventions is of importance, considering
the burden-related to fall injuries to both individuals and
society.

This systematic review will help update the knowledge
on the effectiveness of deprescribing, since we aim to
create the most comprehensive systematic review to date
by exploring all settings in which older people receive
healthcare and all deprescribing interventions. In addi-
tion, we will use rigorous methodology in accordance
with the Cochrane handbook and the results will be
reported as stated by PRISMA statement. Therefore, we
will provide relevant knowledge that will be implemented
into anticipated World’s Falls Guidelines and may influ-
ence future clinical practice. However, the certainty of
the evidence of this systematic review may be limited by
the limited number of studies available and the possible
low quality of the individual studies.
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