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BACKGROUND: Polypharmacy is associated with the in-
creased use of potentially inappropriate medications,
where the risks of medicine use outweigh its benefits.
Stopping medicines (deprescribing) that are no longer
needed can be beneficial to reduce the risk of adverse
events. We summarized the willingness of patients and
their caregivers towards deprescribing.
METHODS: A systematic search was conducted in four
databases from inception until April 30, 2021 as well as
search of citation of included articles. Studies that
reported patients’ and/or their caregivers’ attitude to-
wards deprescribing quantitatively were included. All
studies were independently screened, reviewed, and data
extracted in duplicates. Patients and caregivers willing-
ness to deprescribe their regular medication was pooled
using random effects meta-analysis of proportions.
RESULTS: Twenty-nine unique studies involving 11,049
participants were included. All studies focused on the
attitude of the patients towards deprescribing, and 7
studies included caregivers’ perspective. Overall, 87.6%
(95% CI: 83.3 to 91.4%) patients were willing to depres-
cribe their medication, based upon the doctors’ sugges-
tions. This was lower among caregivers, with only 74.8%
(49.8% to 93.8%) willing to deprescribe their care recipi-
ents’ medications. Patients’ or caregivers’ willingness to
deprescribe were not influenced by study location, study
population, or the number of medications they took.
DISCUSSION: Most patients and their caregivers were
willing to deprescribe their medications, whenever possi-
ble and thus should be offered a trial of deprescribing.
Nevertheless, as these tools have a poor predictive ability,
patients and their caregivers should be engaged during
the deprescribing process to ensure that the values and
opinions are heard, which would ultimately improve pa-
tient safety. In terms of limitation, as not all studies may
published the methods and results of measurement they
used, this may impact the methodological quality and
thus our findings.
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INTRODUCTION

Polypharmacy, or the use multiple medications (usually de-
fined as five or more medicines), is common among older
adults (aged 55 years and older) with multi-morbidities to
manage their medical conditions. Between 20 and 65% of
older adults takes 5 or more medicines daily, increasing the
risk of falls, adverse drug events, hospitalization, and even
death among this population.1–3 As such, stopping medica-
tions (deprescribing) that are no longer needed can be benefi-
cial.4 Deprescribing, or the process of reducing unnecessary
medications, aims to minimize the potential adverse effects to
improve health outcomes in individuals.5, 6 Current evidence
suggests that deprescribing can improve health outcomes such
as falls and mortality rates.4 Health professionals face various
challenges during the deprescribing process. These include
knowledge and/or skill deficit of practitioners to balance ben-
efit and risk, resource availability, and work practices.7 In
addition, barriers such as the lack of interest and financial
remuneration for deprescribing activities, as well as inconsis-
tent and outdated policies, do not support deprescribing activ-
ities. Despite these challenges, deprescribing can be useful and
safe if the medical ethics, risks, and benefits are well consid-
ered and balanced. The approach of deprescribing can consist
of (1) medication review; (2) identification of the medications
that can be withheld, replaced, or reduced; and (3) implemen-
tation of a discontinuation program and monitoring patient for
improvement in outcomes or adverse events.6

The process of deprescribing should also involve patients,
and they should be encouraged to take an active participation
in health care decision pertaining to themselves.8 Studies have
suggested that patient’s participation can result in enhanced
quality of life, better drug adherence and cost-effectiveness,
and ultimately improved health outcomes.9 To implement
patient-centered care into deprescribing process, it is necessary
to prioritize and personalize deprescribing regimen, taking
into account the patients’ beliefs, opinions, and needs.10 As
healthcare services are now taking a more patient-centered
approach, understanding the opinions of patients and their
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caregivers towards polypharmacy will improve the healthcare
service provided to older patients.11 Most studies conducted to
date have explored the barriers and opportunities to achieve
appropriate polypharmacy, including examining how partici-
pants’ extrinsic factors (e.g., demographics, cultural factor)
can predict better deprescribing willingness.12–14 In addition,
evidence from behavioral science suggest that intrinsic factors
such as participant’s belief, attitude, and knowledge are also
important in ensuring successful deprescribing.15 Therefore,
identification of the attitudinal predictors on the desire to
deprescribe is important to facilitate deprescribing.
Several tools have been developed to aid with ascertaining

patients’ attitudes and willingness to stop their medication.
The Patients’Attitudes Towards Deprescribing (PATD) was a
15-item questionnaire developed in 2013 to explore patients’
attitudes towards deprescribing.16 While useful, the tool had a
limited scope since it does not capture all the potential barriers
and enablers to deprescribing. In addition, the tool can only be
used among older adults without cognitive impairment and not
their caregivers or family members who are often involved in
their healthcare decisions. As such, the revised Patients’ Atti-
tudes Towards Deprescribing (rPATD) questionnaire was de-
veloped in 2016. This improved tool contains 22 items and a
scoring utility which can create four factor scores: belief in
appropriateness of withdrawal, perceived burden of their med-
ication, concerns about stopping and level of involvement in
medication management. Each factor is assigned a score of
between 1 and 5, with higher scores indicating higher belief in
appropriateness of withdrawal, burden, concerns of stopping,
and involvement in medication management
Another tool that developed was the Patient Perceptions of

Deprescribing (PPoD) instrument, which contains 30 ques-
tions from 8 scales by Linsky and colleagues.17 The authors
further refined the instrument in 2020 into an 11-item ques-
tionnaire, the Patient Perceptions of Deprescribing–Short
Form which can be completed in 5 min.18

Previous reviews have examined the perceptions of older
adults towards deprescribing, barriers, and enablers which
have affected their decisions, with the aim of achieving
deprescribing in practice.14, 19, 20 However, there is an urgent
need to translate this knowledge into strategies that can lead to
practical deprescribing efforts. One such way is to understand
the attitudes towards deprescribing among the general popu-
lation and their willingness towards deprescribing. This re-
view aims to summarize the perception of patients and their
caregivers towards the concept of deprescribing and their
willingness to reduce their medications.

METHODS

Search Strategy

Studies were identified through searches on four electronic
databases CINAHL, PsychINFO, PubMed, and EMBASE
from database inception to April 30, 2021. Keywords and

controlled vocabulary related to older adults, and deprescrib-
ing including older adults, geriatric, and stopping medicine,
were developed in consultation with the medical librarian
(eMethods). No limitations were applied on the language of
publications. This was supplemented by a search of references
from identified studies. The study was registered in Open
Science Framework (https://osf.io/fhg94)

Study Inclusion/Exclusion Criteria

Studies were included if adults (aged 18 years and above) and/
or their caregivers reported their attitudes towards deprescrib-
ing using either the PATD, rPATD, or PPoD tool. These tools
were chosen since they were the only validated tool to quan-
titatively capture patient’s view and belief towards deprescrib-
ing. Studies could be conducted in any setting including
primary care, secondary care, community, or long-term facil-
ities. Qualitative studies, conference abstracts, and letters were
excluded.
Studies were selected in two stages. Firstly, all references

were imported to Covidence (Melbourne, Australia) and
duplicates removed. Next, two reviewers (Y. L. C. and Y. L.
W.) independently screened the titles and abstracts for eligi-
bility. Full text of articles were retrieved and screened inde-
pendently against the eligibility criteria by three reviewers.
Any disagreements were resolved through consensus or dis-
cussion with the third reviewer (S. W. H. L.).

Data Extraction and Critical Appraisal

Data on the characteristics of the included studies were indepen-
dently extracted by pairs of reviewers (Y. L. C., Y. L. W., K. W.
T., S. L. G.) using a pre-piloted data extraction form. Extracted
data include study characteristics, population characteristics, and
main findings from each study. Data were then checked for any
errors by a third reviewer (S. W. H. L. or K. Y. N.).
The NIH quality assessment tool for observational cohort

and cross-sectional studies was used to grade the quality of
each study.21 The checklist, which consists of 14 items, allows
the assessment of strengths and limitations of the study design,
conduct, and analysis, and thus the internal validity and risk of
bias of the study. Two authors (K. W. T. and S. W. H. L.)
independently rated the overall quality rating of each study as
good, fair, or poor. In the case of any disagreements, consen-
sus was reached between the reviewers through discussion or
consulting a third reviewer (K. Y. N.).

Statistical Analysis

We summarized the results narratively. For the results from
rPATD questionnaire, we calculated the average score for
each of the four factors, namely the burden factor, appropri-
ateness factor, concern factor, and involvement factor.10 In the
event values which were reported as median with
corresponding confidence intervals, we converted the values
into mean based upon the formula by Hozo et al.22 A meta-
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analysis of proportion was performed using the “metaprop”
command, using the DerSimonian-Laird random effects meth-
od after stabilizing the variance of proportion for each study
with the Freeman-Tukey double arcsine transformation.23–25

This was similarly performed for the global question asking
about patients’ willingness to deprescribe from the PATD and
rPATD questionnaire.
We conducted a subgroup analysis of the global preference

of deprescribing and their satisfaction according to study
location (Asia, America, Australia, Europe, or Africa), study
setting, and number of medications used. Publication bias was
assessed using visual assessment of funnel plots and Egger’s
test. Heterogeneity was assessed with the I2 statistics. Data
were presented as percentages with corresponding 95% con-
fidence intervals. All analyses were performed on Stata 16.0
(College Station, TX).

RESULTS

The search identified 1,567 potentially relevant articles, and
1,202 were screened after removal of duplicates. Forty-one
articles were screened by title and abstract and 34 articles that
were related to 29 unique studies were included in this review11,

17, 18, 26–55 (4 studies17, 31, 48, 51 reported outcomes from the same
patient cohort; Fig. 1 and Appendix Table 1). Included studies
had recruited a total of 11,049 participants comprising of 10,043
patients and 1,006 caregivers. Themedian age of participants was
74 years old (range 55 to 87 years), while caregivers was 68 years
old (range 50 to 74 years). Twenty seven studies included both
female and male participants. The study by Edelman and col-
leagues26 included only males and the study by Martinez et al41

included only females. These studies were conducted in Asia
(n=8), Europe (n=7), Australia (n=6), America (n=4), Canada
(n=2), and Africa (n=1). One study was a multinational study

Figure 1 The study selection process.
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Table 1 Characteristics of Included Studies

Authors, year
(country)

Study setting and
collection period

Population
characteristics (n)

Women, no.
(%)

Median age,
years (IQR)

Median
number of
medications, n
(IQR)

Number of
patients with
polypharmacy, n
(%)

Revised Patient Attitudes towards Deprescribing
Achterhof,

202048, 54

(Switzerland)

Primary care clinic;
May 2018 to
February 2019

300 individuals with
multimorbidity (>3
chronic disease) and
polypharmacy (>5
medication)

139 (46) 79.1 (5.7)* 8.0 (2.8)* 300 (100)

Edelman,
201926

(Netherlands)

Community
pharmacies; March to
September 2017

179 men with lower
urinary tract symptoms
receiving alpha-blocker
therapy

0 (0) 69.4 (9.2)* 4 (2–6) 74 (42)

Ikeji, 201956

(USA)
Outpatient geriatric
clinic; April 2018 to
August 2018

19 individuals who were
prescribed proton pump
inhibitors

ND ND ND ND

Kua, 201931,
70 (Malaysia)

Community
pharmacies and
primary care clinics;
July 1, 2017, to
June 30, 2018

554 (502 older adults
aged 60 and above who
are currently on one or
more long-term regular
medicine and 52 care-
givers of older adult)

Older adults:
251 (50)
Caregivers: 33
(63)

Older adults:
Health clinic:
67 (60–93)
Community
pharmacies: 66
(60–91)
Care recipient:
Health clinic:
74 (60–94)
Community
pharmacies: 68
(63–89)

Older adults:
Health clinic:
3.0 (1–15)
Community
pharmacies: 3.0
(1–10)
Care recipient:
Health clinic:
4.0 (2–10)
Community
pharmacies: 4.5
(4–9)

ND

Kua, 202030

(Singapore)
Community
pharmacies, acute
care hospitals, and
primary care clinics

1,057 (615 older adults
aged 65 years and above
who came to pharmacies
for medication refills or
medication-related advice
for their chronic condition
and 442 caregivers of
older adult)

Older adults:
271 (44)
Caregivers:
278
(63)

Older adults:
72.8 (6.0)*
Caregivers:
50.3 (13.9)*
Care recipient:
78.9 (8.1)*

Older adults:
5.1 (3.4)*
Care recipient:
6.4 (4.0)*

ND

Lundby,
202151, 55

(Denmark)

Aged care facility;
November 2018 to
March 2019 and
outpatient and
inpatient geriatric
clinic; October–
November 2019

300 (162 nursing home
residents, 44 inpatients,
94 outpatients) with an
Orientation-Memory-
Concentration score >8

198 (66) 82 (76–89) 8 (5–10) ND

Martinez,
202041 (USA)

Community dwelling
adults; January to
August 2018

30 women aged 45 years
and above who were part
of an Internet-based cog-
nitive behavioral inter-
vention

30 (100) 55.8 (1.2)* 5.3 (0.5)* 16 (53)

Nusair, 202043

(Jordan)
Outpatient clinic from
a tertiary hospital;
July to September
2018

358 individuals aged 18
and above with
polypharmacy (taking
five or more medications)

185 (52) 60.4 (12.03)* 6.7 (1.88)* 358 (100)

Omar, 201940

(Malaysia)
Primary care clinic;
September to
November 2018

182 older adults aged 65
years and above who
have a diagnosis of
chronic disease on long-
term medication

95 (52) 72 (68–77) 6 (5–7) ND

Reeve, 201933

(Australia)
Community dwelling
adults, nursing
homes, community
pharmacies, hospital
outpatient clinic

591 (386 older adults
aged 65 years or older,
taking one or more
regular prescription
medications and 205
caregiver of older adult)

Older adults:
211 (57)
Caregiver: 148
(75)
Care recipient:
100 (52)

Older adults:
74 (70–81)
Caregivers: 67
(59–76)
Care recipient:
81 (75–86)

ND 182 (47)

Roux, 202050

(Belgium,
Canada, France,
Switzerland)

Community dwelling
adults, those living in
aged care facilities
and institution for
elderly; 1 July 2018
to 1 March 2019

535 (320 older adults
aged 65 years and above
taking at least one chronic
medication and 215
caregivers of older adult)

Older adults:
197 (62)
Caregiver: 160
(74)
Care recipient:
143 (67)

Older adults:
80 (71–87)
Caregivers: 64
(55–72)

Older adults: 5
(3–6)
Care recipient:
6 (4–8)

ND

Scott, 201949

(UK)
Older people’s
medicine ward

151 (75 older adults aged
70 and above with
multimorbidity and/or
physical frailty on five or

Older adults:
34 (45)
Caregiver: 47
(62)

Older adults:
87 (83–90)
Care recipient:
70 (57–83)

8 (6–10) ND

(continued on next page)
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Table 1. (continued)

Authors, year
(country)

Study setting and
collection period

Population
characteristics (n)

Women, no.
(%)

Median age,
years (IQR)

Median
number of
medications, n
(IQR)

Number of
patients with
polypharmacy, n
(%)

more medications and 76
caregivers of older adults)

Care recipient:
48 (63)

Serrano
Gimenez,
202053 (Spain)

Hospital; March to18,
52 April 2018

42 (37 older adults aged
65 years and above living
with HIV on highly
active antiretroviral
therapy and 5 caregivers
of older adults)

9 (21) 70 (68–76) ND 20 (48)

Tegegn,
201837

(Ethiopia)

Outpatient clinic; 1
March to 30
June 2017

316 older adults aged 65
years and above taking at
least one medication

143 (45) 70 (67–75) Median: 4
(IRQ: 2–6)

62 (20)

Revised Patient Attitudes towards Deprescribing—for people with cognitive impairment
Reeve, 201844

(Australia)
Aged care outpatient
department from a
tertiary care hospital

32 (21 individuals with
mild cognitive
impairment or mild-to-
moderate dementia taking
at least one regular pre-
scription medication and
11 caregivers of these
patients)

Adult with
cognitive
impairment:
10 (48)
Caregiver: 6
(55)

Adult with
cognitive
impairment:
77.1 (9.1)*
Caregiver:
69.1 (11)*

Adult with
cognitive
impairment: 6.7
(2.5)*

ND

Patients Attitude towards Deprescribing
Aoki, 201938

(Japan)
Community dwelling
adults from Norm
study; 2016

1483 adults aged 18 years
old and older who are
taking one or more
regular prescription
medication

728 (49) ND ND 349 (24)

Galazzi,
201627 (Italy)

Geriatric, emergency
medicine and internal
medicine ward; 10
days

100 older adults aged 65
years and above who
were taking 6 or more
medications

47 (47) 79 (73–83) Median: 6 (IQR
5–8)

64 (64)

Gillespie,
201939

(Australia)

Community
pharmacies and
community dwelling
adults; October 2015
to November 2016

137 independent older
adults aged 65 years and
above taking 5 or more
prescribe medications

83 (61) 76 (78–83) 7 (5–9) 137 (100)

Kalogianis,
201629

(Australia)

Residential aged care
facility; April 2014
and August 2014

232 older adults aged 65
years and above

176 (76) 87.2 (6.1)* 14.6 (5.3)* 163 (70)

Lim, 201811

(Malaysia)
Hospital; August
2017 to October 2017

222 older adults aged 65
years and above with at
least one chronic disease
and taking at least 5 or
more medications

128 (58) 70 (67–73) 6 (5–7) ND

Ng, 201742

(Singapore)
Primary care clinic;
June to July 2015

136 individuals aged
between 45 and 84 years
old with one chronic
disease and taking at least
5 or more medications

56 (41) 68 (58–74) 6 (5–8) ND

Qi, 201532

(Australia)
Cardiology, geriatric,
orthopedic or general
medicine ward; 30
July 2014 to 10
Oct 2014

180 older adults aged 65
years and above taking a
statin

85 (47) 78 (71–85) 8 (4–12) 169 (94)

Reeve, 201334

(Australia)
Outpatient clinic,
November 2009 to
August 2010

100 individuals aged 18
and above taking one or
more regular prescription
medication

55 (55) 72 (60–80) 10 (7–13) ND

Reeve,
2018†35 (USA)

General population
from National Health
and Aging Trend
Study; 2016

1981 Medicare
beneficiaries aged 65
years and above

1149 (55) ND ND ND

Schiøtz,
201836

(Denmark)

Outpatient clinic 100 older adult aged 65
years and above with 10
or more prescribed
medications

63 (63) 75 (65–92) 12 (range 10–
32)

ND

Sirois, 201745

(Canada)
Community
pharmacies and
community centers

129 older adults aged 65
years old and older who
are taking one or more
regular prescription
medication

81 (63) 76 (71–80) 6 (3–8) ND

(continued on next page)
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conducted in four countries.50 The studies were conducted in
various setting including primary care clinics, community phar-
macies, hospitals, aged care facilities, and outpatient clinics as
well as the general population. The definition of polypharmacy
varied in these studies, with one study defining it as taking three
or more medication, nine defining it as taking five or more
medications, and three defining it as taking six or more medica-
tions (Table 1). Based upon the NIH quality assessment tool,
most studies were rated to have a low to moderate internal
validity (Appendix Table 2). The main source of bias was due
to the lack of sample size justification as well as lack of informa-
tion on the participation rate.

Deprescribing Preference Questionnaires

Studies included in the review examined patients’ attitude
towards deprescribing using the PATD (n=13), rPATD
(n=14), rPATD for people with cognitive impairment (n=1),
and the PPoD or short-form PPoD (n=1) tool. Another seven
studies also reported the caregiver’s perspective.30, 31, 33, 44, 49,
50, 53

Willingness to Deprescribe and Medication
Satisfaction

Twenty-five studies reported on the patients’ willingness to
deprescribe or stop one or more of their regular medications.
Pooled analysis of the PATD or rPATD global question asking
their willingness to deprescribe found that most older adults
were willing to have one or more of their regular medications

deprescribed, if the doctor says it was possible (87.6%; 95%CI:
83.3 to 91.4%: Fig. 2). Another eleven studies reported on
patient satisfaction with their current medication based upon
the rPATD global question, and nearly nine in every ten partic-
ipants reported satisfaction with their current medication
(89.0%; 85.3 to 92.2%; Appendix Figure 1).
Five studies30, 31, 33, 49, 53 included caregivers’ opinion on

deprescribing. Pooled analysis noted that 74.8% (49.8 to
93.8%; Appendix Figure 2) of caregivers were willing to
reduce their care recipient’s medicines based upon their doc-
tor’s suggestion. These studies also reported that nearly three
in every four caregivers were satisfied with their care recipi-
ent’s current medicines (79.2%; 56.2 to 95.6%; Appendix
Figure 3).

rPATD Factor Scores

Ten studies that reported the respondent scores for the four
domains on the rPATD were included in the meta-
analysis.26, 30, 31, 33, 37, 43, 49–51, 55, 56 Four studies also
presented the caregiver participants’ score for each of the
domain. The pooled score for each of these factors by par-
ticipant are summarized in Table 2. In general, the factor
scoreswere generally higher among the caregivers compared
to patients, suggesting that most caregivers felt a greater
perceived burden, concerns about stopping, and involve-
ment in medication management as well as belief in appro-
priateness of medication. No summary scores were generat-
ed for the PATD or PPoD questionnaires as no scoring
system was developed for these tools.

Table 1. (continued)

Authors, year
(country)

Study setting and
collection period

Population
characteristics (n)

Women, no.
(%)

Median age,
years (IQR)

Median
number of
medications, n
(IQR)

Number of
patients with
polypharmacy, n
(%)

Turner, 202046

(Canada)
Community
pharmacies; February
2014–September
2017

489 adults aged ≥65 years
who were chronic users
(≥3 months) of a
benzodiazepine, first-
generation antihistamine,
long-acting sulfonylurea,
or non-steroidal anti-
inflammatory drug
(NSAID)

322 (66) 74.7 (6.7)* 8.7 (3.9)* ND

Zhang, 201847

(China)
Community and
village clinic; 1
March 2016 to 31
May 2016

311 older adults with
chronic disease

214 (69) 70 (67–74) 5 (3–6) 170 (55)

Patient Perceptions of Deprescribing and Short Form Patient Perception of Deprescribing
Linsky,

201817, 18, 52

(USA)

Veterans from the
national
administrative
database

803 veterans who take 5
or more concurrent
prescriptions for 90 days
who visited the primary
care (Dec 17, 2014–
March 16, 2015) and had
another 1 visit to the
primary care the year
before

ND 67* 10.1* ND

*mean (standard deviation); IQR interquartile range, ND no data
†Only 10 questions from PATD and rPATD were used in the survey
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Subgroup Analysis

We attempted to examine if participant and study charac-
teristics impacted patients’ willingness to deprescribe. We
did not find any differences in deprescribing preference
which were noted if patients were recruited from
secondary/tertiary care (including hospital wards, teaching
hospital and outpatient clinics), aged care facilities, or
primary care (primary care clinics and community phar-
macies). No differences were noted among those who took
five or more medications compared to those who took six
or more medications, by study region or if these studies
only recruited older adults aged 60 years and above (Ta-
ble 3). A similar trend was observed among patient’s
satisfaction with their current medication. Visual inspec-
tion and Egger’s test did not indicate any evidence of
publication bias.

DISCUSSION

To our best knowledge, this is the first systematic review and
meta-analysis that attempted to summarize quantitative studies
reporting on attitudes of patients towards deprescribing. Find-
ings from this review suggest that 88% of patients were
willing to have their medications deprescribed, whenever pos-
sible and advised by their doctor. This is irrespective of
participants’ characteristics, study setting, or even

socioeconomic status of the country of study. We did note that
the willingness to deprescribe was higher in higher income
countries such as Japan,38 UK,49 Netherlands,26 and Italy,27

where approximately nine in ten patients were willing to have
their medications deprescribed.We postulate that this could be
due to the higher health literacy among these patients, who
often have good understanding about medications andmedical
conditions.59, 60 We also noted that this proportion was higher
among those who were hospitalized compared to the general
population, albeit not reaching statistical significance.

Figure 2 Forest plot for patients’ willingness to deprescribe medication.

Table 2 Pooled Results from the Four Factors of the rPATD

Factors Patient
version of
rPATD
(pooled
mean, 95%
CI)*

Caregiver’s
version of rPATD
(pooled mean,
95% CI)*

Perceived burden of their
medication (Burden)

2.57 (2.05–
3.09)

3.07 (2.18–3.96)

Belief in appropriateness of
withdrawal (Appropriateness)

3.12 (2.66–
3.57)

3.16 (2.32–4.01)

Concerns about stopping
(Concern)

2.52 (2.11–
2.92)

2.68 (1.96–3.40)

Level of involvement in
medication management
(Involvement)

3.86 (3.44–
4.28)

3.98 (3.20–4.76)

*Domain scores range between 1 and 5, with higher scores indicative of
greater perceived burden of their medication, concerns about stopping
the medicine, belief in appropriateness of withdrawal, and involvement
in their medication management
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to the involvement and satisfaction domain, and lowest scores
were related to concern domain. The high involvement score
suggests that patients’ wished to be involved in the decision-
making process and medication management. In addition,
patients also believed in the need and effectiveness of their
medication but wanted a trial of stopping their medications.

This highlights the importance of taking a patient-centered
approach during the deprescribing process as patients felt that
they would like to be involved in the decision about their care.
As such, prescribers should continuously engage and discuss
with their patients on their medication whenever deprescribing
is initiated. Some aspects include communicating the risks and
benefits of medicine use on the patients, as well as their
preferences.
This study noted a variation in the willingness of patients’

and caregivers in their medicine decision-making. Pooled
proportion of caregivers’willingness to deprescribe found that
only 75% of the caregivers expressed their willingness to
deprescribe compared to 88% among patients’ themselves.
This is in agreement with existing studies that reported care-
givers often express preference for a more passive role in
medicine decision making.
Several systematic reviews to date have reported on the

impact of deprescribing on older adults.4, 61 While deprescrib-
ing is a complex process requiring a multifaceted approach,
these studies have concluded that deprescribing is feasible,
with some clinical benefits including a reduction in risk of falls
and mortality.4, 61, 62 However, these studies have also high-
lighted the complex interplay between patients, healthcare
providers, and health systems which is often overlooked.
Indeed, appropriate prescribing in older adults is challenging
due to factors such as age-related pharmacokinetic and phar-
macodynamic changes, which increases the risk of medication
related harms. Additionally, most of the current evidence are
often based on single disease and does not take into account
the complexities of individuals especially older adults who
often suffer from multimorbidity and/or frailty. Thus, to en-
sure successful deprescribing, it should be approached as part
of the prescribing process, where engagement and successful
solutions can be developed together with the patients and their
caregivers during this period, focusing on the patient’s need as
well as safety.

Implications for Practice

This study identified several key findings that will have impli-
cations on the safe and appropriate medication deprescribing.
One overarching theme identified was that most patients and
their caregivers were willing to deprescribe their medications
upon the suggestion of their doctor, and they welcomed op-
portunity to reduce their number of medications taken. These
individuals would often be more proactive in involving them-
selves in the clinical decision-making process. As such, doc-
tors play an important role in identifying this group of patients
and actively engage them in the deprescribing process.63 This
could involve the development of deprescribing clinics, where
a multidisciplinary team of geriatricians, primary care pro-
viders, and pharmacists work collaboratively to implement
medication deprescribing.
The ability to accurately profile and identify patients ame-

nable to deprescribing can improve clinical efficacy. This has

Table 3 Subgroup Analysis of the Two Global Questions on
Patients’ Willingness to Deprescribe and Satisfaction with Their

Current Medication

Patients’ willingness to
deprescribe

Patients’ satisfaction
with their current
medications

Number
of studies

Pooled
prevalence
estimates
(95% CI)

Number
of studies

Pooled
prevalence
estimates
(95% CI)

Study region
Asia 7 88.9%

(76.5–
97.0%)

3 85.8%
(79.4–
91.2%)

Australia 5 87.2%
(82.6–
91.1%)

1 91.7%
(88.4–
94.3%)

America 5 86.0%
(78.3–
92.3%)

1 90.0%
(73.5–
97.9%)

Europe 7 88.3%
(82.6–
93.0%)

5 90.0%
(81.6–
96.2%)

Africa 1 81.6%
(76.9–
85.8%)

1 92.1%
(88.5–
94.8%)

Definition of polypharmacy*
3 or

more
medication

1 92.7%
(86.7–
96.6%)

1 79.2%
(71.0–
85.9%)

5 or more
medication

9 86.9%
(82.9–
90.5%)

5 90.8%
(81.9–
97.0%)

6 or more
medication

3 83.7%
(76.2–
90.2%)

1 89.2%
(74.6–
97.0%)

Study respondents†

Primary
care

7 84.6%
(79.0–
89.5%)

4 89.9%
(81.5–
96.0%)

Secondary/
tertiary
care

12 87.9%
(85.1–
90.4%)

5 88.4%
(82.4–
93.2%)

Aged care 2 82.0%
(78.1% –
85.7%)

Tool
PATD 13 88.3%

(81.8–
93.6%)

11 89.3%
(85.6–
92.5%)

rPATD 12 86.5%
(82.5–
90.1%)

- -

Recruited older adults aged 60 years and above
Yes 15 85.1%

(81.5–
88.5%)

6 90.3%
(88.9–
91.7%)

No 10 90.8%
(81.6–
97.2%)

5 87.6%
(77.0–
95.3%)

*Not all studies provided a definition of polypharmacy that was used in
their study
†Several studies had recruited participants from both primary,
secondary, and tertiary care, while several others had recruited
participants from the general population
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been the aims of the tools identified in the review, but its
application in clinical setting was limited due to their poor
predictive ability. We noted a high level of agreement for the
questions which examined patients’ willingness to deprescrib-
ing and their overall satisfaction with the current medication.
While patients who are unsatisfied with their medication are
thought to be more amenable to deprescribing, this was not the
case as patients were willing to have their medications depres-
cribed despite being satisfied with the current medication.
We offer several potential explanations for this discrepancy.

Firstly, all the tools identified in the current study did not
perform a predictive validity test to determine if their tool could
successfully predict patients’ willingness to deprescribe. This
limitation has been noted in a recent study by Turner and
colleagues where the authors found that despite 86% of partic-
ipants indicated willingness to deprescribe on the PATD tool,
only 41% had their medications successfully deprescribed.46

This lack of predictive ability may be due to poor perceived
benefits of deprescribing by the patients.64 Given these limita-
tions, the global questions in the PATD and rPATD tool should
not be viewed in isolation, but interpreted together with the
other domains of the rPATD to provide amore complete picture
of the patients’ perception.10 The tool should be used together
with written information on the perceived risks and benefits of
medications, as this have been shown to lead to a more con-
structive conversation about deprescribing. Studies have shown
that when patients do not have a good understanding of the
reasons why they were prescribed each of their medications,
they were reluctant to reduce their medications.65 Given the
expanding scope of practice of clinical pharmacists, they can
play a key role in providing education and counseling to
patients to improve their medication literacy.66, 67

Another consideration during deprescribing is the target
medication and population. As the risk to benefit profile and
rationale for prescribing or deprescribing can vary between
medicine, it is important that these decisions are individualized
taking into context the specific patient needs. For example, the
use of statins for preventive treatment may not be appropriate
among those with limited life expectancy or those in aged care
facilities, and stopping statin therapy is potentially safe and
associated with improved quality of life and cost.68 In contrast,
stopping levodopa in people with Parkinson’s disease may be
inappropriate, as it may lead to worsening of motor symptoms.
While the evidence of the harm of polypharmacy is well

documented and researched, there is a lack of evidence on the
benefits of, or safety of, deprescribing within a primary care
setting. Most of the current evidence on deprescribing are
often focused on those with limited life expectancy,69 the very
elderly,61 and those in nursing homes.4 As such, further re-
search is needed to determine whether there are any benefits of
deprescribing potentially inappropriate medications, especial-
ly in the general population and those with multimorbidity.
These trials should ideally include patient reported outcomes,
such as health-related quality of life, and cost-effectiveness as
well as health service use.

Strengths and Limitations

To our best knowledge, this is the first review that collates the
growing body of research on deprescribing. We used NIH
Checklist to assess the quality of reporting and risk of bias of
included studies. This study examined the preference towards
deprescribing using validated questionnaires, which has an
acceptable validity and reliability. This study has several lim-
itations. This study only included quantitative studies, and
thus may lack contextual reasons on the barriers and enablers
of deprescribing. Nevertheless, this topic has been well cov-
ered by other qualitative reviews to date.20, 57, 58 This review
identified limited studies which sought to examine the care-
givers’ attitudes towards deprescribing. Further research on
caregivers’ opinions on their care recipients’ medication are
required to mitigate the gap, as they play a crucial role in
managing medications for older adults. Included studies had
broad inclusion criteria, for instance participants with multi-
morbidity and/or frailty (see Table 1). The heterogeneity of
information did not allow us to determine whether patients
and/or caregivers were more willing to deprescribe any spe-
cific class of medicine or medications prescribed by their
primary care physician versus a consultant. This can be an
area for future deprescribing research, as the information
would help clinicians further identify participants who are
more amenable to deprescribing.
While the study had a broad inclusion criteria, we may have

missed some studies as the area of deprescribing has often
been poorly indexed. We did not identify any relevant ran-
domized study that had examined if the caregiver’s attitude
were changed after any deprescribing related intervention.
This highlights the need for more studies to measure changes
in deprescribing preference due to an intervention in the
future. Finally, included studies did not include the response
rates, and thus the representativeness and validity of responses
cannot be ascertained.

CONCLUSION

Considering the preferences of patients and their caregivers
during the clinical decision-making process is important to aid
in simplifying the complex medical regimens. Our results
suggest that patients and their caregivers should be offered
an attempt to trial deprescribing, as most had indicated will-
ingness to deprescribe their medication, whenever possible.
Nevertheless, healthcare providers need to be mindful to com-
municate and engage patients and their caregivers during the
deprescribing as these tools do not accurately predict the
success of deprescribing.
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