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Abstract
Introduction:Older adults with dementia who are onmultiple
medications are more vulnerable to the use of potentially
inappropriate medications (PIMs), which can significantly in-
crease the risk of adverse events and drug-related problems.
PIMs use is prevalent and varies among older adults with
dementia or cognitive impairment (CI) attending memory
clinics. However, the prevalence of PIMs, polypharmacy, and
hyper-polypharmacy among older adults with dementia or CI
who are attending memory clinics is not well understood. We
will conduct a systematic review and meta-analyses to ex-
amine the overall estimate of the prevalence of the PIMs,
polypharmacy, and hyper-polypharmacy use among older
adults attending memory clinics, with dementia or CI. The
secondary objective of this study will be to compile a list of
commonly implicated PIMs and to investigate factors thatmay

be associated with using PIMs in this population. Methods:
Ovid MEDLINE, Ovid Embase, Scopus, Cochrane library, EBS-
COhost CINAHL, and Ovid International Pharmaceutical Ab-
stracts (IPA) will be systematically searched by a researcher
(R.S.) with the help of a librarian (C.C.). All databases will be
searched from inception to May 05, 2023. Cross-sectional,
cohort, randomized clinical trials, quasi-experimental, and
case-control studies will be included if they assess PIM’s use
among older adults with dementia and/or CI. A step-by-step
guide by Pai et al. [Natl Med J India. 2004;17(2):86–95] will be
followed when conducting this systematic review (S.R.). The
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) checklist will be followed for reporting this SR.
Conclusion: The findings from this SR/MA will identify the
pooled prevalence of PIMs, providing a more precise estimate
of the true prevalence of the PIMs, polypharmacy, hyper-
polypharmacy in older adults with dementia or CI who are
attending memory clinics at primary, secondary, or tertiary
healthcare settings by considering the results of multiple
studies. © 2024 The Author(s).
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Introduction

Cognitive impairment (CI) and dementia are signifi-
cant concerns in the aging population [1]. A quarter of
persons 65 years and older have CI or dementia; fur-
thermore, the prevalence increases to 40% in those aged
80 years and over [1]. The population of Canada is aging,
and as it ages, the prevalence of CI and dementia will only
rise. Every 5 years, the prevalence of dementia more than
doubles [2]. In Canada, 402,000 older persons have de-
mentia, including Alzheimer’s dementia, and over 76,000
new cases are identified yearly [3]. In 2016, the annual
cost of dementia to the healthcare system and the Ca-
nadian economy, including the out of pocket cost of
caring for people with dementia) was USD 10.4 billion
and this is expected to increase by 2031, per the National
Population Health Study of Neurological Conditions
reports [4]. Additionally, it is anticipated that by 2031, the
estimated 19.2 million informal, unpaid caregiver hours
from 2011 – tentatively valued at USD 1.2 billion – will
double [4].

Older adults with dementia often have multiple co-
morbid conditions such as hypertension, diabetes mel-
litus, coronary artery disease, stroke, and heart failure [5].
Over half of older adults with dementia are prescribed five
or more medications per day, also known as poly-
pharmacy [6]. A cross-sectional analysis was conducted
to compare the prevalence of polypharmacy and the drug
classes that contribute to it among older individuals
(≥65 years old) with dementia and people without de-
mentia (PWOD) who are attending outpatient ap-
pointments in the USA. A comparison of the number of
medications being prescribed to persons with dementia
(PWD) and PWOD revealed that five or more medica-
tions were prescribed more often in PWD than PWOD
(72% vs. 44%) as were ten or more medications (43% vs.
20%) [7]. Comparing PWD and PWOD, PWD had a 3-
fold greater likelihood of receiving a prescription for five
and 2.8 folds of receiving ten drugs [7]. Polypharmacy or
hyperpolypharmacy (≥10 medications per day) use and
age-related physiological changes in older adults can pose
a significant increase in the risk of PIMs use in this
population [6, 8, 9]. Polypharmacy use in older adults
with CI or dementia can increase the risk of adverse drug
reaction, falls resulting in head injury, drug-related
hospital admission, mortality, and worsening of de-
mentia [9]. Furthermore, polypharmacy use in this
population, especially PIMs such as anticholinergic and
sedative agents, may exacerbate memory loss, and in-
crease functional impairment [10]. Furthermore, increase
in PIMs use with polypharmacy leads to poor medication

compliance, poor quality of life, drug-related hospital
admission, and increased healthcare cost for the patient
[10–13]. Addressing this issue in this population is im-
perative to prevent various drug-related problems, im-
prove medication adherence, and get optimal patient
outcomes.

According to the American Geriatric Society (AGS),
PIMs are medications that impose a risk of adverse effects
outweighing their benefits, especially when equally ef-
fective and safer treatment alternatives are available [14].
Various implicit and explicit criteria have been proposed
by researchers to identify PIMs in older adults [15, 16].
Explicit criteria (e.g., Beers criteria 2023, Screening Tool
of Older Person’s Prescriptions [STOPP]/Screening Tool
to Alert Doctors to Right Treatment [START] criteria
version 3) involve predefined lists or guidelines that
outline medications that are considered potentially in-
appropriate for certain patient populations [15, 17]. On
the other hand, implicit criteria (e.g., Medication Ap-
propriateness criteria) are based on clinical judgment and
expert opinions, rather than predefined lists [18].
Healthcare professionals use their clinical experience and
knowledge to assess whether a medication is appropriate
for a particular patient [18]. Several epidemiological
studies have explored the extent of PIMs usage in older
adults. Literature reports a higher prevalence of PIMss
use among older adults with CI or dementia from dif-
ferent settings and countries, ranging from 10% to 64%
[8, 19–21]. To determine the prevalence of PIMs in older
persons with CI or dementia residing in the community,
Patel et al. [9] reported prevalence between 15% and
46.8%, with anticholinergics and benzodiazepines as the
most frequently listed PIMs, in their literature review.
Roux et al. [22] conducted population-based research
using the Quebec (QC) Integrated Chronic Disease
Surveillance System to assess the 1-year persistence of
PIMs usage and identify related characteristics in
community-dwelling older individuals in QC, Canada.
“One year of PIM’s use” refers to the period of unin-
terrupted, continuous PIMs therapy lasting more than
60 days between prescription renewals. A quarter of
individuals (19,051/75,844) had used at least one PIM for
1 year. Persistence was substantially connected with in-
creasing age, male gender, taking many medications, and
having chronic illnesses [22].

Memory clinics, often called memory assessment
clinics or clinics for memory disorders, are specialized
healthcare facilities or departments that offer thorough
examination, diagnosis, and treatment of memory and CI
[23, 24]. Memory clinics are typically run by an inter-
disciplinary team of healthcare professionals who
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specialize in assessing, treating, and caring for patients
suffering from memory-related conditions, such as
Alzheimer’s disease and other forms of dementia [24, 25].
Several observational studies have been conducted
worldwide to assess the prevalence of PIMs in the older
population with dementia or CI who attend memory
clinics in different healthcare settings and the studies have
reported varied prevalence of PIMs in older adults with
dementia or CI. A cross-sectional and longitudinal
analysis reported a prevalence of PIMs of 37.3% (360/
964). The study was conducted on older adults living in
the community with dementia or moderate CI who at-
tended nine memory clinics [26]. The prevalence of
patients with PIMs varies significantly depending on the
criteria used, population, healthcare setting, and country
of study. Moreover, the population presenting in memory
clinics differs significantly from other healthcare settings
due to the specialized focus on cognitive health, memory
disorders, and the unique needs of individuals with CI
and their caregivers. The multidisciplinary approach,
comprehensive assessments, and tailored interventions in
memory clinics make them uniquely suited to address the
complexities of memory-related conditions. Therefore, it
is pertinent to explore the prevalence of PIMs, poly-
pharmacy, and hyper-polypharmacy among older adults
with dementia or CI attending memory clinics in dif-
ferent healthcare settings to ensure patient safety, opti-
mization of medication management, and the enhance-
ment of the quality of care for individuals with CIs. Thus,
this SR aimed to examine the overall estimate of the
prevalence of the PIMs, polypharmacy, and hyper-
polypharmacy use among older adults with dementia
or CI attending memory clinics at either primary, sec-
ondary, or tertiary healthcare settings. Our secondary
objectives will determine the frequently implicated
medications and factors associated with using PIMs in
this population.

Methods

A step-by-step guide by Pai et al. [27] will be followed when
conducting this SR and the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines will be
followed for reporting this SR [27, 28]. Data will be extracted and
reported according to the PRISMA checklist. The research pro-
tocol is registered (CRD42023423001) on the International pro-
spective register of systematic reviews (PROSPERO). In this SR, we
utilized the adapted checklist for protocol submissions to Sys-
tematic Reviews, derived from Table 3 in Moher et al.’s [29]
“Preferred reporting items for systematic review andmeta-analysis
protocols (PRISMA-P) 2015: elaboration and explanation,” to

ensure compliance with established guidelines (see online suppl.
Table 1; for all online suppl. material, see https://doi.org/10.1159/
000539074).

Searches
The databases, Ovid MEDLINE, Ovid Embase, Scopus, Co-

chrane Library, EBSCOhost CINAHL, and Ovid International
Pharmaceutical Abstracts (IPA) will be systematically searched by
a researcher (R.S.) with the help of a librarian (C.C.). All databases
will be searched from inception to May 05, 2023. A search strategy
will be created using the population, intervention, control, and
outcomes (PICO) framework. The search terms used in each
database will include a combination of medical subject headings
and keywords related to polypharmacy, PIM, older adults, and
dementia linked by Boolean operators (AND, OR). Truncation will
be used on keywords where appropriate. To supplement the
electronic database search, reference lists of important articles will
be reviewed to identify any additional articles of relevance. A
detailed description of the electronic database search strategies can
be found in online supplementary material Table 2.

Searching Bibliography and Grey Literature
To extend the scope of the review, a bibliographic search of

eligible identified articles was conducted to identify any ar-
ticles that were not identified in the electronic database
search.

Identification of Studies
The inclusion-exclusion criteria (as shown in Table 1) were

developed using the PICO framework.

Selection of Studies
All the search results from the different databases will be ex-

ported into the systematic review software, Covidence (Veritas
Health Innovation, Melbourne, Australia), where duplicates will be
removed. Two stages of study selection will be performed: title and
abstract screening and full-text screening. Two researchers (R.S.
and J.K.G.) will independently screen the titles and abstracts of the
included articles according to the inclusion criteria outlined in
Table 1. Subsequently, in the second stage, included full-text ar-
ticles will be reviewed by the same researchers using the same
inclusion/exclusion criteria. The inter-rater reliability between the
two researchers will be determined using the Kappa coefficient.
Conflict will be resolved by a third researcher (T.P.). The number
of studies initially screened, evaluated, and excluded following a
full-text review will be detailed in the PRISMA flow diagram, along
with the reason(s) for exclusion.

Data Extraction
Once the eligible studies have been identified, data from the

included studies will be extracted and pooled to obtain an overall
estimate of the prevalence of PIMs, polypharmacy, and hyper-
polypharmacy among older adults with dementia attending
memory clinics. Data extraction from eligible studies will be
completed using a Microsoft® Excel® (Office 365 ProPlus Version
1906) spreadsheet. Two researchers (R.S. and J.K.G.) will inde-
pendently extract data from all included papers; data will only be
included if both researchers come to the same results after
comparing them to ensure accuracy. A third researcher will help
with the decision-making process, when there are differences in
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opinion. A pre-designed data extraction sheet will be used to
extract the information from the included studies. The following
data will be extracted:
1. Study characteristics: author names, study setting, country, year

of publication, type of care setting for memory clinics (primary,
secondary, or tertiary healthcare settings), study design (cross-
sectional studies, cohort studies, randomized controlled trials,
quasi experimental studies, case-control studies)

2. Population characteristics: sample size, age, sex, gender or both
(if reported), number and type of comorbidities, race, ethnicity,
education, and employment (if stated)

3. Intervention/exposure: criteria used to identify PIMs (implicit
or explicit criteria)

4. Outcomes: type of clinical outcomes (proportion of patients
prescribed at least one PIM, total number of PIMs prescribed,
proportion of patients in polypharmacy or hyper-polypharmacy,
number of changes in a prescribed medication, reduced PIMs
prescribing in a patient, changes in drug-related problems,
mortality, falls, hospital admission, changes in quality-of-life
measures)

5. Study setting: type of healthcare setting for the memory clinic
(primary, secondary, or tertiary)

Risk of Bias (Quality) Assessment
Two researchers (R.S. and J.K.G.) will independently per-

form the quality assessment for the included studies and cross-
check between the researchers to ensure accuracy. Any re-
searcher disputes will be settled through conversation or

consulting a third researcher. The researchers will use the
Newcastle Ottawa Scale (NOS) for cross-sectional and cohort
studies to evaluate the methodological quality of the included
studies [30]. The Cochrane Collaboration tool for evaluating the
risk of bias for randomized trials tool 2 (ROB2) will be utilized
[31]. Downs and Black checklist will be used for non-randomized
controlled trials [32]. The National Institutes of Health (NIH)
quality assessment tool will be used to assess before-after (pre-
post) studies without a control group [33].

Strategy for Data-Synthesis
Based on the studies identified from the SR, a qualitative

synthesis of evidence will be carried out for using polypharmacy,
hyper-polypharmacy, and PIMs among older adults with de-
mentia. The findings from the various studies will be tabulated and
summarized, including an overview of the study design, patient
population, types of care setting for memory clinics (primary,
secondary, or tertiary healthcare settings), sample size, follow-up
duration, and primary and secondary outcomes.

The data will be presented in proportions (%) with corre-
sponding 95% confidence intervals (CI) for PIM’s use (number
of patients exposed to inappropriate prescribing/total number
of study participants). Similarly, the extent of polypharmacy
(considered 5–9 medications per day) or hyperpolypharmacy
(≥10 medications per day)/(total number of patients studied).
The criteria for the data synthesis will be considered based on
the number of studies that report on PIMs and polypharmacy
among the older population being studied. The I2 statistic (%

Table 1. Inclusion-exclusion criteria for SR

Item Inclusion Exclusion

Population 1. Older adults (age ≥60 years) 1) Studies population age <60 years
2. Diagnosed with dementia and/or CI 2) Studies on animals

Intervention/
exposure

Patients exposed to PIMs, polypharmacy, hyper-polypharmacy

Comparator/
control

NA

Outcomes 1. Prevalence of PIM in older adults with dementia based on criteria
utilized with further analysis based on whether the PIM criteria were
implicit or explicit
2. Polypharmacy, hyper-polypharmacy prevalence in older adults
with dementia
3. Most frequently prescribed PIM in older adults with dementia or
CI attending memory clinics
Additional outcomes
Quality of life, incidence of mortality, cost of PIM, falls, hospital
admission, adverse events

Study design Cross-sectional studies, cohort studies, observational studies,
randomized controlled trials (RCT), quasi experimental studies,
case-control studies

Editorials, commentaries, opinions,
letters to the editor, case reports

Study setting Memory clinics located in primary, secondary, or tertiary
healthcare settings

Other than memory clinics

Language English Not published in English
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residual variation due to heterogeneity) will be used to assess
the magnitude of heterogeneity between the studies. I2 levels
vary from 0 to 100%; I2 values under 25% are regarded as low,
between 25 and 50% as modest, and those over 50% as high [34].
We will perform a meta-analysis using a random effect if the I2

heterogeneity is >50% and consider the fixed model if the
heterogeneity is <50%. Tau2 (method of moment estimate of
between-study variance) will be used for each pooled estimate
[34]. The risk of publication bias will be assessed using the
symmetry of the funnel plot [35].

Analysis of Subgroups or Subsets
If the necessary data are available, subgroup analyses will be

conducted for sex differences, study design, country, and type of
care setting for memory clinics (primary, secondary, or tertiary
healthcare settings).

Discussion

PIM’s use in older adults with dementia or CI is
among the major concerns. Polypharmacy is a common
issue among older adults with multiple comorbidities,
and suboptimal prescribing practices can significantly
increase their likelihood of being exposed to PIMs
which can pose a risk to their health. A previous SR
conducted by Hukins et al. [36] reported a prevalence
of PIMs ranging from 14 to 74% in older people with
dementia in any healthcare setting (community, pri-
mary care, secondary care, tertiary care, social care, and
palliative care). Benzodiazepines hypnotics and anti-
cholinergic medications were the most commonly
prescribed PIMs. The review highlights the differences
in tools applied which contributes to variations in the
PIMs usage reported in the SR. The authors also
highlight even though when same tools were applied in
the study, but how the tools were applied varied across
the studies. A total of twenty-six studies were included
in the review. Of 26 studies, 11 studies have reported
the prevalence of polypharmacy among older adults
with dementia, and the prevalence ranged from 25% to
98%. However, the study did not report much data on
how the studies conducted in different healthcare
setting will affect PIMs prevalence among older adults
with dementia or CI. Patients attending memory clinics
often have more pronounced CIs and are thus more
vulnerable to the adverse effects of PIMs, poly-
pharmacy, and hyper-polypharmacy. Understanding
the prevalence and patterns of PIMs, polypharmacy,
and hyper-polypharmacy in memory clinic settings
allows for the development of targeted screening
strategies. These strategies can facilitate early inter-
ventions, reducing the risk of adverse outcomes and

potentially improving the quality of care for individuals
with CIs. Data on the prevalence and impacts of PIMs,
polypharmacy, and hyper-polypharmacy in memory
clinic attendees can guide policy decisions and practice
guidelines. This can lead to more informed healthcare
delivery and the adoption of safer prescribing practices
tailored to the unique needs of older adults with de-
mentia or CI. Moreover, there has been no SR con-
ducted which has reported the prevalence of PIMs in
memory clinics. This review will provide synthesized
evidence of the pooled prevalence of polypharmacy,
hyper polypharmacy, and PIM’s use among older
adults with dementia or CI attending memory clinics.
Moreover, this study will provide a comprehensive
list of frequently occurring PIMs among this
population.

Statement of Ethics

Statement of Ethics is not applicable because this study is based
exclusively on published literature.

Conflict of Interest Statement

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding Sources

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Author Contributions

• Study concept and design: Tejal Patel, Rishabh Sharma, Manik
Chhabra, and Kota Vidyasagar.

• Drafting of the manuscript: Tejal Patel, Rishabh Sharma, Caitlin
Carter, Jasdeep Kaur Gill, Wajd Alkabbani, Kota Vidyasagar,
Linda Lee, and Feng Chang.

• Critical revision of the manuscript: Tejal Patel, Caitlin Carter,
Wajd Alkabbani, Kota Vidyasagar, Linda Lee, and Feng
Chang.

Data Availability Statement

All data generated or analyzed during this study are included in
this article. Further inquiries can be directed to the corresponding
author (Dr. Tejal Patel; email: tejal.patel@uwaterloo.ca).

PolypharmacyandPIMUse inOlderAdults
at Memory Clinics

Biomed Hub 2024;9:83–88
DOI: 10.1159/000539074

87

mailto:tejal.patel@uwaterloo.ca
https://doi.org/10.1159/000539074


References

1 Langa KM. Cognitive aging, dementia, and the
future of an aging population. In: InFuture di-
rections for the demography of aging: proceed-
ings of a workshop 2018 Jun 21. Washington,
DC: National Academies Press; p. 249–68.

2 Lanctôt KL, Hviid Hahn-Pedersen J, Ei-
chinger CS, Freeman C, Clark A, Tarazona
LR, et al. Burden of illness in people with
Alzheimer’s disease: a systematic review of
epidemiology, comorbidities and mortality.
J Prev Alzheimers Dis. 2024;11(1):97–107.
https://doi.org/10.14283/jpad.2023.61

3 Dementia in Canada, including Alzheimer’s
disease. Available from: https://alzheimer.ca/
en/about-dementia/what-dementia/dementia-
numbers-canada (Accessed October 07, 2023).

4 Alzheimer Society of Canada. Report sum-
mary Prevalence and monetary costs of de-
mentia in Canada (2016): a report by the
Alzheimer Society of Canada. Health Promot
Chronic Dis Prev Can. 2016;36(10):231–2.
https://doi.org/10.24095/hpcdp.36.10.04

5 Poblador-Plou B, Calderón-Larrañaga A,
Marta-Moreno J, Hancco-Saavedra J, Sicras-
Mainar A, Soljak M, et al. Comorbidity of
dementia: a cross-sectional study of primary
care older patients. BMC psychiatry. 2014;14:
84–8. https://doi.org/10.1186/1471-244X-14-84

6 Masnoon N, Shakib S, Kalisch-Ellett L, Caughey
GE. What is polypharmacy? A systematic review
of definitions. BMC Geriatr. 2017;17(1):230.
https://doi.org/10.1186/s12877-017-0621-2

7 Growdon ME, Gan S, Yaffe K, Steinman MA.
Polypharmacy among older adults with de-
mentia compared with those without dementia
in the United States. J Am Geriatr Soc. 2021;
69(9):2464–75. https://doi.org/10.1111/jgs.17291

8 Lau DT, Mercaldo ND, Harris AT, Trittschuh E,
Shega J, Weintraub S. Polypharmacy and po-
tentially inappropriate medication use among
community-dwelling elders with dementia. Alz-
heimer Assoc Disord. 2010;24(1):56–63. https://
doi.org/10.1097/WAD.0b013e31819d6ec9

9 Patel T, Slonim K, Lee L. Use of potentially
inappropriate medications among ambula-
tory home-dwelling elderly patients with
dementia: a review of the literature. Can
Pharm J. 2017;150(3):169–83. https://doi.org/
10.1177/1715163517701770

10 Parsons C. Polypharmacy and inappropriate
medication use in patients with dementia: an
under researched problem. Ther Adv Drug
Saf. 2017;8(1):31–46. https://doi.org/10.1177/
2042098616670798

11 Park HY, Park JW, Song HJ, Sohn HS, Kwon
JW. The association between polypharmacy and
dementia: a nested case-control study based on
a 12-year longitudinal cohort database in South
Korea. PLoS One. 2017;12(1):e0169463. https://
doi.org/10.1371/journal.pone.0169463

12 Nordin OI, Runnamo R, Engfeldt P. Medi-
cation quality and quality of life in the elderly,
a cohort study. Health Qual Life Outcomes.
2011;9:1–9.

13 Lalic S, Sluggett JK, Ilomäki J, Wimmer BC,
Tan ECK, Robson L, et al. Polypharmacy and
medication regimen complexity as risk factors
for hospitalization among residents of long-
term care facilities: a prospective cohort study.
J AmMed Dir Assoc. 2016;17(11):1067-e1–e6.
https://doi.org/10.1016/j.jamda.2016.08.019

14 By the 2019 American Geriatrics Society Beers
Criteria® Update Expert Panel. American ge-
riatrics society 2019 updated AGS Beers
Criteria® for potentially inappropriate medica-
tion use in older adults. J Am Geriatr Soc. 2019;
67(4):674–94. https://doi.org/10.1111/jgs.15767

15 By the 2023 American Geriatrics Society
Beers Criteria® Update Expert Panel.
American Geriatrics Society 2023 updated
AGS Beers Criteria® for potentially inap-
propriate medication use in older adults.
J Am Geriatr Soc. 2023;71(7):2052–81.
https://doi.org/10.1111/jgs.18372

16 DimitrowMS,AiraksinenMS,Kivelä SL, LylesA,
Leikola SN. Comparison of prescribing criteria to
evaluate the appropriateness of drug treatment in
individuals aged 65 and older: a systematic re-
view. J Am Geriatr Soc. 2011;59(8):1521–30.
https://doi.org/10.1111/j.1532-5415.2011.03497.x

17 O’Mahony D, Cherubini A, Guiteras AR,
Denkinger M, Beuscart JB, Onder G, et al.
STOPP/START criteria for potentially inap-
propriate prescribing in older people: version 3.
Eur Geriatr Med. 2023;14(4):625–32. https://
doi.org/10.1007/s41999-023-00777-y

18 Hanlon JT, Schmader KE. The medication
appropriateness index at 20: where it started,
where it has been, and where it may be going.
Drugs Aging. 2013;30(11):893–900. https://doi.
org/10.1007/s40266-013-0118-4

19 Johnell K. Inappropriate drug use in people
with cognitive impairment and dementia: a
systematic review. Curr Clin Pharmacol.
2015;10(3):178–84. https://doi.org/10.2174/
1574884710666150609154741

20 RedstonMR, Hilmer SN, McLachlan AJ, Clough
AJ, Gnjidic D. Prevalence of potentially inap-
propriate medication use in older inpatients with
and without cognitive impairment: a systematic
review. J Alzheimer’s Dis. 2018;61(4):1639–52.
https://doi.org/10.3233/JAD-170842

21 Renom-Guiteras A, Thürmann PA, Miralles
R, Klaaßen-Mielke R, Thiem U, Stephan A,
et al. Interventions to improve medicines
management for people with dementia: a
systematic review. Age Ageing. 2018;47(1):
68–74. https://doi.org/10.1093/ageing/afx147

22 Roux B, Sirois C, SimardM,GagnonME, Laroche
ML. One-year persistence of potentially inappro-
priatemedicationuse in older adults: a population-
based study. Br J Clin Pharmacol. 2020;86(6):
1062–80. https://doi.org/10.1111/bcp.14214

23 Kelly C. Memory clinics. Mem Clin Psychi-
atry. 2008;7(2):61–3. https://doi.org/10.1016/
j.mppsy.2007.12.001

24 Verhey FR, Orrell M, Zarit S. Memory ser-
vices and memory clinics. Aging Ment

Health. 2011;15(1):2–4. https://doi.org/10.
1080/13607863.2010.543666

25 Rojas-Fernandez CH, Patel T, Lee L. An
interdisciplinary memory clinic: a novel
practice setting for pharmacists in primary
care. Ann Pharmacother. 2014;48(6):785–95.
https://doi.org/10.1177/1060028014526857

26 Cross AJ, George J, Woodward MC, Ames D,
Brodaty H, Wolfe R, et al. Potentially inap-
propriate medication, anticholinergic burden,
and mortality in people attending memory
clinics. J Alzheimer’s Dis. 2017;60(2):349–58.
https://doi.org/10.3233/JAD-170265

27 Pai M, McCulloch M, Gorman JD, Pai N,
Enanoria W, Kennedy G, et al. Systematic re-
views and meta-analyses: an illustrated, step-by-
step guide. Natl Med J India. 2004;17(2):86–95.

28 PageMJ,McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRIS-
MA 2020 statement: an updated guideline for
reporting systematic reviews. BMJ. 2021;372:
n71. https://doi.org/10.1136/bmj.n71

29 Moher D, Shamseer L, Clarke M, Ghersi D,
Liberati A, Petticrew M, et al. Preferred re-
porting items for systematic review andmeta-
analysis protocols (PRISMA-P) 2015 state-
ment. Syst Rev. 2015;4(1):1. https://doi.org/
10.1186/2046-4053-4-1

30 The Ottawa Hospital Research Institute. The
Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studies in
meta-analyses. Available from: https://www.
ohri.ca/programs/clinical_epidemiology/oxford.
asp (Accessed October 07, 2023).

31 Higgins JP, Savović J, Page MJ, Elbers RG,
Sterne JA. Assessing risk of bias in a ran-
domized trial. Cochrane handbook Syst Rev
interventions. 2019:205–28. https://doi.org/
10.1002/9781119536604.ch8

32 Downs SH, Black N. The feasibility of cre-
ating a checklist for the assessment of the
methodological quality both of randomised
and non-randomised studies of health care
interventions. J Epidemiol Community
Health. 1998;52(6):377–84. https://doi.org/
10.1136/jech.52.6.377

33 National Institutes of Health. Quality assessment
tool for before-after (pre-post) studies with no
control group. In: Systematic evidence reviews
and clinical practice guidelines. Washington,
DC: National Institutes of Health; 2014.

34 Higgins JP, Thompson SG, Deeks JJ, Altman
DG. Measuring inconsistency in meta-
analyses. Bmj. 2003;327(7414):557–60.
https://doi.org/10.1136/bmj.327.7414.557

35 Egger M, Davey Smith G, Schneider M, Minder
C. Bias in meta-analysis detected by a simple,
graphical test. Bmj. 1997;315(7109):629–34.
https://doi.org/10.1136/bmj.315.7109.629

36 Hukins D, Macleod U, Boland JW. Identifying
potentially inappropriate prescribing in older
people with dementia: a systematic review. Eur J
Clin Pharmacol. 2019;75(4):467–81. https://doi.
org/10.1007/s00228-018-02612-x

88 Biomed Hub 2024;9:83–88
DOI: 10.1159/000539074

Sharma/Gill/Carter/Alkabbani/Chhabra/
Vidyasagar/Chang/Lee/Patel

https://doi.org/10.14283/jpad.2023.61
https://alzheimer.ca/en/about-dementia/what-dementia/dementia-numbers-canada
https://alzheimer.ca/en/about-dementia/what-dementia/dementia-numbers-canada
https://alzheimer.ca/en/about-dementia/what-dementia/dementia-numbers-canada
https://doi.org/10.24095/hpcdp.36.10.04
https://doi.org/10.1186/1471-244X-14-84
https://doi.org/10.1186/s12877-017-0621-2
https://doi.org/10.1111/jgs.17291
https://doi.org/10.1097/WAD.0b013e31819d6ec9
https://doi.org/10.1097/WAD.0b013e31819d6ec9
https://doi.org/10.1177/1715163517701770
https://doi.org/10.1177/1715163517701770
https://doi.org/10.1177/2042098616670798
https://doi.org/10.1177/2042098616670798
https://doi.org/10.1371/journal.pone.0169463
https://doi.org/10.1371/journal.pone.0169463
https://doi.org/10.1016/j.jamda.2016.08.019
https://doi.org/10.1111/jgs.15767
https://doi.org/10.1111/jgs.18372
https://doi.org/10.1111/j.1532-5415.2011.03497.x
https://doi.org/10.1007/s41999-023-00777-y
https://doi.org/10.1007/s41999-023-00777-y
https://doi.org/10.1007/s40266-013-0118-4
https://doi.org/10.1007/s40266-013-0118-4
https://doi.org/10.2174/1574884710666150609154741
https://doi.org/10.2174/1574884710666150609154741
https://doi.org/10.3233/JAD-170842
https://doi.org/10.1093/ageing/afx147
https://doi.org/10.1111/bcp.14214
https://doi.org/10.1016/j.mppsy.2007.12.001
https://doi.org/10.1016/j.mppsy.2007.12.001
https://doi.org/10.1080/13607863.2010.543666
https://doi.org/10.1080/13607863.2010.543666
https://doi.org/10.1177/1060028014526857
https://doi.org/10.3233/JAD-170265
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1186/2046-4053-4-1
https://doi.org/10.1186/2046-4053-4-1
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1002/9781119536604.ch8
https://doi.org/10.1002/9781119536604.ch8
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.315.7109.629
https://doi.org/10.1007/s00228-018-02612-x
https://doi.org/10.1007/s00228-018-02612-x
https://doi.org/10.1159/000539074

	Use of Potentially Inappropriate Medications among Older Adults with Dementia or Cognitive Impairment Attending Memory Clin ...
	Introduction
	Methods
	Searches
	Searching Bibliography and Grey Literature
	Identification of Studies
	Selection of Studies
	Data Extraction
	Risk of Bias (Quality) Assessment
	Strategy for Data-Synthesis
	Analysis of Subgroups or Subsets

	Discussion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


