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Abstract

Frailty among older adults heightens their risk of negative health outcomes, and medication
use plays a major role in this increased vulnerability. Various aspects of medication use
elevate the risk of poor outcomes in individuals with frailty. The current scoping review was
designed to explore medication use in older adults with frailty in primary care, focusing on
the prevalence of potentially inappropriate medications (PIMs), polypharmacy, medication
adherence, and their role in contributing to adverse drug events. This scoping review
was conducted using the Arksey and O’Malley, supplemented by the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) Extension for Scoping Reviews
(PRISMA-ScR) guidelines. A search of the literature was conducted from inception to
November 2023 in Ovid EMBASE, PubMed (MEDLINE), Scopus, EBSCOhost CINAHL,
and Ovid International Pharmaceutical Abstracts. Studies which met the eligibility criteria
included older adults with frailty (≥65 years) living at home, defined frailty criteria,
and assessment of medication use. Out of the 4726 studies screened, 223 were included,
conducted across 39 countries. Frailty prevalence varied widely from 0.9% to 89.2%.
Polypharmacy (5–9 medications) and hyper-polypharmacy (≥10 medications) were notably
more common among individuals with frailty, with polypharmacy rates ranging from 1.3%
to 96.4%. Twelve studies reported PIM prevalence among individuals with varying levels
of frailty, ranging from 2.4% to 95.9%. This scoping review highlights the challenges and
complexities involved in understanding the relationship between medication use and frailty
in older adults.
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1. Introduction
The global population is aging rapidly. By 2030, one in six people worldwide will be

aged 60 or older, from 1 billion in 2020 to 1.4 billion. By 2050, this number is expected to
reach 2.1 billion, with those aged 80 years or over tripling to 426 million [1]. In Canada,
the aging trend is accelerating as baby boomers move into the 65+ age group. Currently,
over 800,000 Canadians are 85 or older, a number projected to triple by 2050 [2]. This
demographic shift presents significant implications for healthcare systems, economies,
and societies at large. Older adults with comorbidities such as hypertension, diabetes,
cardiovascular diseases, and stroke are at a higher risk of morbidity and mortality [3].
Multimorbidity—defined as having two or more chronic conditions—is increasingly com-
mon, with 8.3% of Canadians reporting three or more in 2021, up from 7.5% in 2015 [4,5].
There are several challenges that are associated with aging, one of the most significant
contributors being the increased risk of frailty [6].
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Currently, there is no clear consensus on the definition of frailty. A widely accepted
definition, proposed by Fried et al., describes frailty as “a state of age-related physiological
vulnerability resulting from impaired homeostatic reserve and a reduced capacity of the
organism to withstand stress” [7]. Increasingly, researchers acknowledge the multifactorial
nature of frailty [8]. A recent integral conceptual model by Gobbens et al. defines frailty as
a dynamic state affecting an individual who experiences losses in one or more domains
of human functioning (physical, psychological, and social), caused by various influences,
which increases the risk of adverse outcomes [9]. Frailty can be described through various
lenses, including physical, psychological, and social aspects [10].

Frailty is commonly classified into three categories: robust, pre-frail, and frail [7].
Individuals may move between these stages depending on various factors. Frailty is often
worsened by multiple medication use, poor nutrition, inactivity, and social isolation [11].
Older adults with frailty are more vulnerable to serious health outcomes from minor
illnesses or events, such as influenza or falls, and face higher risks of hospitalization, long-
term care, and mortality [12]. These issues can significantly affect daily functioning and
increase dependence on caregivers, impacting both the individual’s and their family’s
quality of life [13]. Several tools are available to assess frailty, helping to guide clinical care
and identify those at risk. Common tools include the Frailty Index (FI), which evaluates
accumulated health deficits; the Fried Frailty Phenotype, based on physical markers like
weight loss and weakness; and the Clinical Frailty Scale (CFS), a visual rating of fitness
levels. Other tools include the Geriatric 8 (G8), Edmonton Frail Scale (EFS), Tilburg Frailty
Indicator (TFI), and PRISMA-7, each assessing various physical, psychological, or social
dimensions [14]. These tools vary in complexity and focus. With the increases in the aging
population in Canada, it is important to monitor this population due to its impact on quality
of life, ability to age at home, and increased risk of mortality [15–17].

Individuals with frailty experience heightened sensitivity to medication, which can
increase the chances for adverse effects even at regular dosages [18–20]. Furthermore, use
of polypharmacy, potentially inappropriate medications (PIMs), medication adherence,
and errors impact health outcomes [21]. A systematic review and meta-analysis by Toh
et al. reported that among frail older adults (synthesized data from 66 studies, involving
167,888 participants), polypharmacy (≥5 medications) had a pooled prevalence of 59%, and
hyper-polypharmacy (≥10 medications) was observed in 22% of cases [19]. Additionally,
cognitive impairments may cause difficulties in remembering doses, while physical limita-
tions can make tasks like opening pill bottles challenging, further complicating medication
management [22]. Finally, medication use in this population is further complicated by
age-related changes such as altered drug metabolism, and reduced renal and liver function,
all of which increase the risk of medication toxicity and treatment-related harm [20].

In recent years, there has been an increase in both the number and variety of studies
exploring the relationship between medication use and frailty. Researchers are delving into
various aspects, such as how specific medications might contribute to or alleviate frailty,
the impact of polypharmacy, and the interplay between different drug classes and frailty
risk. Despite this expanding body of research, a comprehensive review that synthesizes
all these findings and provides a holistic understanding of the concepts is still missing.
This scoping review was conducted to explore and summarize the existing research on
medication use in community-dwelling older adults with frailty.

2. Materials and Methods
To conduct this scoping review, we followed the five-stage framework proposed

by Arksey and O’Malley [23], as described below. Additionally, we utilized the Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Extension



Pharmacy 2025, 13, 170 3 of 32

for Scoping Reviews (PRISMA-ScR) to structure and present our results comprehensively
(Supplementary Table S1) [23,24].

2.1. Identifying the Research Question

This scoping review aims to comprehensively explore medication use patterns and
outcomes among older adults with frailty in primary care settings. The primary objectives
are as follows:

• To analyze medication use in older adults with frailty by examining the prevalence of
PIMs, polypharmacy, capacity for medication management, adherence to prescribed
regimens, medication errors, and associated health outcomes.

• To provide recommendations for addressing medication-related issues in this pop-
ulation by detailing available tools (such as medication review instruments) and
processes (including deprescribing strategies) that can aid in identifying and manag-
ing these problems.

2.2. Identifying the Relevant Studies

A comprehensive search strategy was designed and implemented by an experienced
librarian (CC) across five databases—PubMed (MEDLINE); Ovid Embase; Scopus; EB-
SCOhost CINAHL; and Ovid International Pharmaceutical Abstracts—from inception to
3 November 2023. The core search concepts included in the search strategy were frailty;
elderly; and medication use. All database search strategies contained keywords and as-
sociated synonyms for each of these core concepts, as well as relevant subject headings,
if the database contained an index of controlled vocabulary. Search terms were linked
with Boolean operators (AND/OR) and keywords were limited to the title and abstract
fields only. Truncation was applied to several keywords and the proximity or adjacency
search operator was utilized, based on the database’s functionality. All search strategies
were limited to English only, and conference abstracts were removed from the Ovid Em-
base search results. The complete search strategies for each database can be found in
Supplementary Table S2. The search results were exported into Covidence (Veritas Health
Innovation, Melbourne, Australia) and duplicates were removed.

2.3. Study Selection

Eligibility criteria for study inclusion were developed using the Evidence-Based
Medicine PICO framework (Population, Intervention or Exposure, Comparison or Con-
trol, Outcomes), focusing on community-dwelling frail older adults (mean or median
age ≥ 65 years). Studies were included if they assessed frailty using validated criteria and
examined any aspect of medication use, such as polypharmacy, PIMs, medication errors,
deprescribing, medication management, or medication-related health outcomes. Eligible
study designs included observation (cohort, cross-sectional, case–control) and interven-
tional (randomized-controlled trials (RCTs), pre–post) studies. Articles were excluded if
they were not published in English, were expert opinions, case reports, abstracts, literature
reviews, and protocols without data analysis, involved non-human participants, or were
conducted in institutional settings such as hospitals or long-term care. A two-stage screen-
ing process was conducted by a team of seven research assistants (RS, TS, BMB, AC, SP, IH,
PC). In the first stage, titles and abstracts were independently reviewed by two independent
research assistants. In the second stage, full-text articles were independently reviewed
by two independent research assistants, with disagreements resolved through discussion
with a third reviewer (TP). Weekly team meetings were held to ensure consistency and
resolve discrepancies.
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2.4. Data Charting

We created a standard Microsoft® Excel® spreadsheet, specifically the Office 365 Pro-
Plus Version 1906 form, in advance to extract essential information from the articles. The
following data were abstracted: study design (qualitative/quantitative studies, RCTs, non-
RCTs, retrospective studies), location of the study (country and setting such as primary
care), primary and secondary objectives, sample size, type and measure of frailty, popula-
tion demographics (age, gender, number of medications, number of medical conditions,
severity of frailty, baseline medication use, etc.), medication use interventions, study out-
comes, results, and additional comments. Data abstraction was independently completed
by two reviewers from the team of seven research assistants. The extracted data were
then compared by one more reviewer from the team of research assistants who had not
performed data extraction for the study to ensure accuracy, consistency, and completeness.

2.5. Collating, Summarizing, and Reporting the Results

To address the first primary objective, we employed a narrative synthesis approach.
We began by developing a preliminary synthesis, grouping studies that focused on similar
concepts, such as the prevalence of frailty using different criteria, the prevalence of PIMs,
and the prevalence of polypharmacy, into a tabular format. Using Excel, we created tables
to explore relationships between medication use, polypharmacy, hyper-polypharmacy, and
frailty. Additionally, we reported the results of any type of statistical analyses conducted to
investigate the association between medication use and frailty in these studies.

For the second objective, we detailed any interventions or recommendations for ad-
dressing medication-related issues in this population. These included descriptions of
available tools, such as medication review instruments, and processes, including depre-
scribing strategies, that can aid in identifying and managing these problems.

3. Results
A total of 10,218 references were identified across various electronic databases (see

Figure 1, PRISMA Flow diagram). After removing 5492 duplicate entries, 4726 titles and
abstracts were screened based on the study’s predefined inclusion and exclusion criteria.
Of these, 1203 articles were selected for full-text review, resulting in 230 eligible studies.
Out of 230 studies, 223 are unique, indicating that 7 studies are overlapping or use the same
population data.

Figure 1. PRISMA flow diagram.
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3.1. Characteristics of Included Studies

The 223 studies were conducted across 39 countries [25–254]. The characteristics of the
included studies are summarized in Supplementary Table S3. The studies have been divided
into different regions as follows: 41 studies were conducted in North and South Amer-
ica ([25,31,32,37,45,50,53,57,64,69,71,74,75,77,84,86,90,98,104,108,109,112,115,123,126,132,134,
143,162,164,167,170,175,195,196,210,216,223,224,244]), 6 studies in the Middle East ([34,106]),
106 studies in Europe ([26–30,33,35,37,39,41,43,47,51,55,59,60,62,65,66,72,76,78,79,81,85,91,96,
99,100,103,105–107,111,114,116–121,124,125,127,130,131,133,135–137,142,146,147,150–154,156,
158–161,165,166,168,173,177,179–181,183,185,187,188,190,192,194,197,200,203–206,208,209,211,
213,217,219,225,226,229,233,235,238,239,241–243,245,247,250,251,254]), 11 studies in South-
east Asia ([42,128,138,140,145,155,191,199,212,220,246]), 56 studies in the Western Pacific
([36,40,44,46,58,61,63,67,68,80,82,83,87,88,92,95,102,113,122,129,139,144,149,157,163,169,171,172,
176,178,186,189,193,198,201,202,207,214,215,218,221,230–232,234,236,237,240,248,249,252,253]),
1 study in Africa [89], and 2 studies in Australia and the USA ([70,93]). Figure 2 illus-
trates the heatmap showing the distribution of studies collected in this scoping review by
region and sample size. A total of 202 studies included both women and men ([25–39,41,42,44–
62,64–81,84–138,140–148,150–158,160–163,165–183,185–213,215–217,219–221,224–254]); how-
ever, seven studies have only included female populations ([40,149,164,186,223,224,249]) and
ten studies only included male populations ([43,63,82,83,139,159,184,214,218,222]). Among
the studies, 120 were cross-sectional studies ([25,27–32,34,36,38,41,42,44,45,50,55,58,61,64,65,
68,69,71–73,75,77,78,81,84,86,89,94,95,99,100,102,105,107,109–113,115,123–125,128,130,131,133,
138–140,142–145,148,149,151,154,155,158,160–162,167,171,173,175,177,179,180,182,185,187,189,
192,193,196–201,203,204,206,208,212–219,221,224,225,228,229,231–234,239,240,242–244,247,248,
250–253]), 31 studies were prospective cohort studies, ([40,46,51,57,63,66,67,82,83,85,91,121,
132,134,156,157,164,170,178,184,186,188,202,205,207,211,220,222,226,230,236,245]), 18 studies
were secondary analyses of a cohort study ([25,33,37,47,63,76,80,88,116,118,126,135,144,152,
159,163,183,190,191,223,237]), 6 studies were randomized controlled trials ([70,98,127,150,
166,172]), 5 studies were secondary analyses of a trial, ([79,92,93,106,117]), 13 studies were
longitudinal studies ([26,59,74,101,104,122,129,136,147,169,181,210,246]), 20 studies were ret-
rospective cohort studies ([39,43,53,60,62,87,114,120,153,165,168,176,194,195,209,227,235,238,
241,249]), 3 studies were case–control studies ([56,137,146]), and 1 study was a quasi-
experimental uncontrolled pre–post [96]; one each was a randomized, unblinded nonin-
feriority trial [103], repeated cross-sectional cohort study [254], quasi-experimental pre–post
test design [90], retrospective pre–post study [108], cluster randomized trial [35], and pilot
study [119].

 
Figure 2. Global distribution of studies collected in this scoping review by region and sample size.



Pharmacy 2025, 13, 170 6 of 32

Notably, Ye et al., 2022 [26] published one more study using the same population.
Similarly, Thiruchelvam, 2021, authored four studies utilizing data from the Australian
Longitudinal Study on Women’s Health (ALSWH), focusing on various aspects such as the
prevalence and association of continuous polypharmacy and frailty among older women,
frailty and PIMs using the 2019 Beers Criteria, and the impact of home medicines review on
frailty among community-dwelling older women ([40,49,97,141]). Additionally, Muhlack
et al. published two studies using the same population data [51,52].

3.2. Prevalence of Frailty

The analysis of the prevalence of individuals with frailty across different countries
reveals significant variability. The prevalence of individuals identified as non-frail, pre-frail,
and frail ranged from 7.5 to 93.2% ([75,96]), 11.8 to 72.9% ([125,225]), and 0.9 to 89.2%
([76,99]), respectively. The prevalence of frailty among older adults varies within and across
different countries. For example, in Taiwan, frailty prevalence ranged from 2.9% to 45.8%,
([73,189]), while in Brazil, it ranged from 9.4% to 67.4% ([64,109]). Similar variations were
found in countries in Europe and North America (Netherlands: 11.6% to 55% ([200,250]);
Spain: 3.7% to 89.2% ([99,136]); UK: 9.2% to 51.5% ([43,120]); USA: 6.8% to 41% ([75,104]);
Canada: 1.8% to 44% ([57,216])) and in Asia (Turkey: 7.1% to 45% ([81,187]); Singapore:
6.2% to 27% ([145,220]. The highest prevalence of frailty was reported in a cross-sectional
study in Spain, with 89.2% (74 out of 83 participants) [99].

A total of 40 validated scales to measure frailty were used in studies included in this
scoping review. The most used scales were the Fried Frailty Phenotype ([29,31,33,43–45,47,
51,55,56,63,64,70,71,73,75–77,81–85,93–95,98,105,109,110,116,117,122,123,126,127,132,134,
136,139,149,162–164,166,174,178,179,186,188,192,193,196,198,203,204,206,208,209,211,212,
217–219,223,225,227,230,233,239,244–247,250,251] and the 5-item FRAIL Scale [28,40,42,
88,112,133,142,148,156,157,170,184,191,213,220,234,242]). Few studies used a combination
of two or more frailty criteria. A total of 77 studies utilized the Fried Frailty Phenotype, with
the frailty prevalence ranging from 0.9% to 67.4% ([76,109]). The prevalence for the 5-item
FRAIL Scale ranged from 6.2% to 30.8% ([112,220]). The prevalence for the Edmonton
Frailty Scale ranged from 25 to 78% ([79,155]).

3.3. Medication Use in Frailty

Twenty studies reported the mean number of medications used by individuals with
different frailty statuses, while eight studies reported the median number of medications
used by individuals with different frailty statuses, and one study reported both the mean
and median numbers of medications used. Supplementary Table S4 shows the distribution
of studies reporting the mean or median number of medications in older adults with
different frailty statuses. The mean number of medications among older adults with pre-
frailty ranges from 2.9 (±standard deviation (SD) 2.2) [234] to 9.9 (±SD 3.7) [215]. For
those with frailty, the mean number of medications ranges from 4.3 (±SD 2.9) [234] to
15.6 (±SD 16.8) [173]. Across the studies reporting the median number of medications,
among older adults with pre-frailty it ranged from 3 (Interquartile range (IQR) 4) [36] to
12 (range 9–16) [50]. For those with frailty, it ranged from 3 (IQR 3.5) [36] to 16 (range
12–20) [50]. Of the twenty-nine studies that reported on mean and median numbers of
medications, nineteen used statistical tests to find out if there is a statistically significant
difference in the mean or median number of medications among the three groups of frailty
(non-frail, pre-frail, and frail). Seventeen of the nineteen studies that used statistical tests
yielded statistically significant results (see Table S4 in Supplementary).

Supplementary Table S5 summarizes the findings from eleven studies on medication
usage among different categories of frailty: non-frail, pre-frail, and frail. The most reported
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medication class among older adults with frailty was for hypertension, with five studies
identifying it as the most common medication among participants. Analgesics were re-
ported as the most common medication class in two studies, while medications for the
treatment of diabetes was the most prescribed in two studies. Finally, one study found that
medications for osteoporosis were the most common among individuals with frailty. The
study by Chaitoff et al. [32] reports that among individuals with frailty, the usage rates
for diabetes medication, hypertension medication, statins, and aspirin are 33.8%, 75.3%,
45.5%, and 54.9%, respectively. In a study by Ballew et al. [75], 75.7% of individuals identi-
fied as non-frail were on a hypertension medication and 52.9% on statins, while a higher
proportion of individuals with frailty were on each (87.4% and 54.8%, respectively). Addi-
tionally, the study by Jankowska-Polańska et al. [78] highlights that angiotensin-converting
enzyme inhibitors are commonly used, with 48% of individuals identified as non-frail and
42.9% of individuals with frailty taking them. The study by Ribeiro et al. [115] shows high
usage rates of angiotensin-converting enzyme inhibitors/angiotensin receptor blockers
(ACEI/ARBs) and beta-blockers among individuals with frailty, ranging from 83% to 100%.
A study by Liu et al. [178] reveals metformin and glucosidase inhibitors as commonly
used diabetes medications among individuals with frailty, with usage rates of 39% and
48.8%, respectively. Finally, studies by Koponen et al. [208] and Chen et al. [230] indicate
significant usage of analgesics and hypnotics among individuals identified as frail, with
rates for analgesics reaching up to 68.1% and for hypnotics up to 19.3%.

3.4. Prevalence of Polypharmacy and Hyper-Polypharmacy

Thirty-three studies investigated the prevalence of polypharmacy across three groups
of participants that differed in frailty status (Supplementary Table S6). The prevalence of
polypharmacy in older adults with frailty ranges from 1.3% to 96.4% ([76,177]). In a study
by König et al. [76], polypharmacy was defined as the use of five or more medications per
day, with 1.3% of frail individuals affected, compared to 40.7% of pre-frail individuals. In
contrast, Krawariti et al., using a definition of four or more medications per day, found
a much higher prevalence of 96.4% among frail individuals in a small Greek sample of
53 community-dwelling older adults [177]. Another German study by Buttery et al. [152]
observed that 85.8% of frail individuals were on polypharmacy (≥5 medications), with
differences across non-frail, pre-frail, and frail populations.

Eleven studies investigated the prevalence of polypharmacy and hyper-polypharmacy
across groups of participants identified as non-frail, pre-frail, and frail (Supplementary Table S7).
Among these studies, four ([105,124,208,217]) studies found polypharmacy to be most
prevalent among groups with pre-frailty. However, in six studies, polypharmacy was
found to be more prevalent among the frailty group ([47,70,83,182,204,211]). In contrast,
six ([83,105,120,204,211]) found hyper-polypharmacy to be most prevalent among groups
with frailty.

The studies reviewed consistently show that polypharmacy (5–9 medications) and
hyper-polypharmacy (≥10 medications) are more prevalent among individuals with pre-
frailty and frailty compared to individuals identified as non-frail, as summarized in
Supplementary Table S7. Polypharmacy rates among individuals identified as non-frail
ranged from 16.2% [124] to 49.1% [182]. For individuals with pre-frailty, the prevalence
ranged from 39.1% [208] to 74.2% [182]. Polypharmacy rates among the frail individuals
ranged from 39.8% [124] to 76% [182].

3.5. Prevalence of PIMs in Older Adults Based on Frailty

Twelve studies investigated the prevalence of PIMs across groups ranging in frailty sta-
tus, each using one or more PIMs criteria ([25,33,40,45,49,52,58,70,71,90,179,184,211]). Five
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studies used Beers Criteria ([25,40,45,70,184]), three studies used STOPP/START (Screening
Tool to Alert doctors to Right Treatment) Criteria ([33,58,211]), three studies ([52,90,179])
used a combination of Beers Criteria and STOPP criteria, and one study used each of the
European Union (EU) (7)-PIM List [52], PRISCUS List [52], the Turkish Inappropriate Medi-
cation Use in the Elderly (TIME) [179], and Brazilian Consensus Potentially Inappropriate
Drugs for Older People [71]. Generally, across all studies that reported on PIMs, the preva-
lence of PIM among individuals with frailty ranged from 2.4% [211] to 95.9% [40]. Across
studies that reported PIMs based on Beers Criteria, the prevalence among individuals with
frailty ranged from 13.9% [184] to 84.7% [49]. In contrast, for studies that reported PIMs
based on STOPP/START Criteria, the prevalence ranged from 2.4% [211] to 86.7% [33]
(refer to Table 1).

Table 1. Prevalence of potentially inappropriate medications (PIMs) among older adults based
on frailty.

Study ID Country PIMs Criteria Used Category Non-Frail (%) Pre-Frail (%) Frail (%)

Bolina., 2019 [45]
(Brazil) Beers 2012 At least one PIM 94/554 = 17 277/834 = 33.2 112/219 = 51.1

Aprahamian.,
2018 * [25] (Brazil) Beers 2015 At least one PIM 36/199 = 18.1 102/331 = 30.8 46/99 = 46.5

Athuraliya.,
2022 [184]
(Australia)

Beers 2019 At least one PIM 221/3550 = 6.2 N/A 97/684 = 13.9

Thiruchelvam.,
2021 [40]
(Australia)

Beers 2019

At least one PIM in
non-continuous
polypharmacy

4046/5655 = 71.5 N/A 993/1263 = 78.6

At least one PIM in
continuous
polypharmacy

1174/1258 = 93.3 N/A 786/820 = 95.9

Thiruchelvam.,
2021 [49]
(Australia)

Beers 2019 At least one PIM 5316/7218 = 73.6 N/A 1811/2137 = 84.7

Lockery., 2020 [70]
(Australia, USA) Beers 2019 At least one PIM 55/116 = 47.4 42/79 = 53.2 3/5 = 60.0

Muhlack.,
2018 [52]
(Germany)

Beers 2019

At least one PIM N/A N/A

119/265 = 44.9

EU (7)-PIM List 153/265 = 57.7

PRISCUS List 71/265 = 26.8

Porter.,
2019 [211] (UK) STOPP/START

Antipsychotic 4/204 = 2 7/530 = 1.3 10/420 = 2.4

Anticholinergics 6/204 = 2.9 36/530 = 6.8 36/420 = 8.6

Tricyclic
antidepressants 5/204 = 2.5 30/530 = 5.6 41/420 = 9.8

Other
antidepressants 14/204 = 6.9 35/530 = 6.6 70/420 = 16.7

Benzodiazepines 4/204 = 2 14/530 = 2.6 28/420 = 6.7

Proton pump
inhibitors 34/204 = 16.7 149/530 = 28.1 148/420 = 35.2
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Table 1. Cont.

Study ID Country PIMs Criteria Used Category Non-Frail (%) Pre-Frail (%) Frail (%)

Cox., 2023 * [33]
(UK) STOPP

No FRIDs 14/39 = 35.9% 12/46 = 26.1% 1/15 = 6.67%

1 FRID 16/39 = 41.0% 9/46 = 19.6% 1/15 = 6.67%

>1 FRID 9/39 = 23.1% 25/46 = 54.3% 13/15 = 86.7%

Uragami.,
2021 * [58] (Japan) STOPP-J At least one PIM 208/556 = 37.4 178/318 = 56 34/49 = 69.4

Khera 2019 [90]
(Canada)

STOPP/START v2
and Beers 2015

At least one PIM in
Frailty N/A N/A 31/54 = 57.4

Durmuş.,
2023 [179] (Turkey)

TIME PIM 6/16 = 37.5 81/182 = 44.5 89/184 = 48.4

Beers 2019 PIM 4/16 = 25.0 52/182 = 28.6 61/184 = 33.2

STOPP/START v2 PIM 4/16 = 25.0 42/182 = 23.1 52/184 = 28.3

Alves., 2020 * [71]
(Brazil)

Brazilian Consensus
on PIM for Older
People

53/181 = 29.3 160/323 = 49.5 41/76 = 53.9

* = Statistically significant; Beers: American Geriatrics Society Beers Criteria for Potentially Inappropriate Medica-
tion; EU: European Union 7 potentially inappropriate medication list; FRID: Falls risk increasing drug.

3.6. Drug-Related Problems in Older Adults with Frailty

Six studies investigated the prevalence of drug-related problems (DRPs) across groups
ranging in frailty status (refer to Table 2). Two studies used the Medication Risk Question-
naire (MRQ-10) ([26,161]), two studies used anticholinergic burden (ACB) ([55,160]), one
study used Short Emergency Geriatric Assessment (SEGA) [130], and one study used the
Swedish Finnish Interaction X-reference (SFINX) Monitor [184]. Generally, across all these
studies, the prevalence of DRPs among individuals with frailty ranged from 0.2% [160]
to 77.6% [160]. Rhalimi et al. [130] used the SEGA to categorize DRPs. Among the group
identified as somewhat frail, 77% (492 out of 638) had no DRPs [130]. In the group with
frailty, 62% had no DRPs [130]. For the group identified as very frail, 60% had no DRPs,
and 40% had DRPs. These differences were statistically significant (p < 0.001) [130].

Table 2. Prevalence of drug-related problems (DRPs) among older adults based on frailty.

Study ID Country Criteria Used to
Identify DRP Category Non-Frail (%) Pre-Frail

(%) Frail (%)

(Ye., 2022) * [26]
(Netherlands, Greece,
Croatia, Spain, United
Kingdom)

MRQ-10
Low risk ˆ 525/804 = 65.2 N/A 513/979 = 52.4

High risk ˆ 279/804 = 34.8 N/A 466/979 = 47.6

(Ye., 2021) * [161] (UK,
Greece, Croatia,
Netherlands, Spain)

MRQ-10 Mean score 4.06 (1.51) N/A 4.67 (1.68)

(Sargent., 2020) * [55]
(Italy)

Anticholinergic
Burden

ACB 1 N/A N/A 117/512 = 22.9

ACB 2 N/A N/A 61/512 = 11.9

ACB 3 N/A N/A 45/512 = 8.8
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Table 2. Cont.

Study ID Country Criteria Used to
Identify DRP Category Non-Frail (%) Pre-Frail

(%) Frail (%)

(Cheong., 2023) [160]
(UK)

Anticholinergic
Burden

ACB 1 72,010/255,402 = 28.2 N/A

Mild:
99,685/185,902 = 53.6
Moderate:
47,608/69,867 = 68.1
Severe:
13,914/17,924 = 77.6

ACB 2 170/255,402 = <0.1 N/A

Mild:
269/185,902 = 0.2
Moderate:
168/69,867 = 0.2
Severe:
62/17,924 = 0.4

ACB 3 12,508/255,402 = 4.9 N/A

Mild:
21,582/185,902 = 11.6;
Moderate:
11,239/69,867 = 16.1
Severe: 3438/17,924 = 19.2

(Rhalimi 2018) * [130]
(France) SEGA

No DRP N/A N/A
Somewhat: 492/638 = 77
Frail: 75/121 = 62
Very: 79/131 = 60.3

DRP N/A N/A
Somewhat: 146/638 = 23
Frail: 46/121 = 38
Very: 52/131 = 40

(Athuraliya., 2022) [184]
(Australia) SFINX

Potential
adverse DDI 195/3550 = 5.47 N/A 127/684 = 18.22

Frequency of
any ADE 242/3550 = 6.82 N/A 128/684 = 18.71

* = Statistically significant; ˆ = risk of medication-related problems at 12 months follow-up; medication-
related follow-up using the Medication Risk Questionnaire. MRQ is a 10-item validated self-administered
tool that can identify participants at a higher risk of medication-related problems, notably in the older pop-
ulation. It covers polypharmacy, inappropriate prescribing, poor adherence, and multiple medical problems;
SEGA = Short Emergency Geriatric Assessment grid by French Society of Clinical Pharmacy; SFINX = Swedish
Finnish Interaction X-reference Monitor (Quality Pharma AB, Sweden). The participants were defined as at
risk of potential adverse drug–drug interactions (aDDI) if the Swedish Finnish Interaction X-reference (SFINX)
Monitor (Quality Pharma AB, Sweden), identified a clinically significant aDDI of class C (interactions managed by
dose reduction) or D (interactions always avoided) out of 4 classes (from A to D) with a high level of evidence
(3 and 4 from levels 1 to 4). ADE = Mental and behavioral disorder due to multiple drug use, medicaments,
and biological substances causing adverse effects, Unspecified adverse effects of drugs and medicaments, Acci-
dental poisoning by and exposure to other drugs acting on ANS, CVS, and gastrointestinal-related ADE; ADE
markers = Non-accidental falls events, Acute delirium, Total AKI events, Drug class associated with AKI: NSAID,
Diuretics, Beta-blockers.

The studies by Ye et al. ([26,161]) investigated the risk of DRPs in different populations
categorized by their frailty status, using the MRQ-10 (refer to Table 2). The MRQ-10, a
validated tool, assesses risks associated with polypharmacy, inappropriate prescribing,
poor adherence, and multiple medical problems. In the 2022 study [26], the group identified
as non-frail had a significantly lower risk of DRPs, with 65.2% categorized as low risk and
34.8% as high risk at 12 months follow-up. Conversely, the group with pre-frailty exhibited
a higher risk, with 52.4% at low risk and 47.6% at high risk, showing a significant difference
with p-values of <0.001 for both categories [26].

The study by Alves et al. [71] assessed occurrences of drug–drug interactions (DDIs)
at baseline using the Micromedex Drug Reax System across various frailty levels. In the
group identified as non-frail, out of 181 individuals, 65 (35.9%) experienced DDIs [71]. In
the group with pre-frailty, 131 out of 323 individuals (40.6%) had DDIs [71]. The group
with frailty had the highest proportion, with 46 out of 76 individuals (60.5%) experiencing
DDIs [71].

Athuraliya et al. [184] investigated the prevalence of DDIs based on the SFINX Monitor.
They found that individuals with frailty were significantly more likely to experience
negative DDIs compared to individuals identified as non-frail [184]. In the group identified
as non-frail, 5.47% (195 out of 3550) were at risk of potential adverse DDIs, and 6.82% (242
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out of 3550) experienced ADEs [184]. In the group with frailty, 18.22% (127 out of 684) were
at risk of potential adverse DDIs, and 18.71% (128 out of 684) experienced ADEs [184] (see
Table 2).

3.7. Impact of Medication Review on Polypharmacy Across Different Frailty Levels

The study by Molist-Brunet et al. [96] investigates the effects of medication review on
polypharmacy (defined as the continuous use of ≥5 medications) across varying degrees
of frailty, examining whether polypharmacy decreased, remained unaltered, or increased
after the review. Among individuals with no frailty, 11.5% (4/32) experienced a decrease
in polypharmacy, 69.3% (22/32) remained unchanged, and 19.2% (6/32) saw an increase,
with no significant change (p > 0.05) [96]. In those with mild frailty, 22.1% (25/113) saw a
decrease, 71.2% (80/113) were unaltered, and 6.7% (8/113) experienced an increase, with
a significant p-value of 0.04 [96]. For moderate frailty, 21.6% (43/201) had a decrease,
76.6% (154/201) remained unchanged, and 1.8% (4/201) saw an increase, showing high
significance (p < 0.001) [96]. In severe frailty, 54.5% (45/82) experienced a decrease in
polypharmacy, while 45.5% (37/82) remained unchanged, and no increase was observed,
with a highly significant p-value (p < 0.001) [96].

3.8. Association Between Polypharmacy, Hyper-Polypharmacy, Medication Use, PIMs, and Frailty

Table 3 provides a comprehensive analysis of the associations between medication use,
polypharmacy, PIMs, DRPs, and frailty. The data are divided into various factors and their
significant or non-significant associations based on different studies.

Table 3. Associations (from adjusted models) between medication use, polypharmacy, PIMs, DRPs,
and frailty.

Factor Studies with No Significant
Association (p ≥ 0.05)

Studies with Significant
Association (p < 0.05) Type of Association

Polypharmacy

≥3 drugs (Aprahamian., 2018; Brazil) [25] (1),
(Aznar-Tortonda., 2020; Spain) [133] (8) Positive

≥4 drugs (JeanWoo., 2015; China) [234] (2) (Aprahamian., 2018; Brazil) [25] (1)

≥5 drugs

(Huang., 2018; Taiwan) [73] (3),
(Hasan., 2018; Malaysia) [128]
(3), (Arslan., 2023;
Turkey) [180] (2)

(Aprahamian., 2018; Brazil) [25] (1), (Ye.,
2022; Netherlands, Greece, Croatia, Spain,
United Kingdom) [26] (2), (Kurnat-Thoma.,
2022; USA) [37] (3), (Moon., 2019; South
Korea) [46] (3), (Closs., 2016; Brazil) [77] (4),
(Jung., 2016; Korea) [80] (8), (Gnjidic., 2012;
Australia) [83] (8), (Cheung 2020; Hong
Kong, Israel, European countries) [101] (10),
#1716 (Badrkhahan 2023; Iran) [110] (3),
(DeGodoiRezendeCostaMolino 2022;
European countries: Basel, Berlin, Coimbra,
Geneva, Innsbruck, Toulouse, and
Zurich) [117] (3), (Thapaliya., 2021;
Australia) [186] (3), (Setiati., 2021;
Indonesia) [191] (3), (Jazbar., 2021;
Slovenia) [209] (9), (Prieto-Contreras., 2023;
Spain) [251] (8)

Positive

≥6 drugs (Kume., 2021; Japan) [36] (3) (Aprahamian., 2018; Brazil) [25] (1), (Yuki
2018; Japan) [129] (8) Positive

≥8 drugs (Pao., 2018; Taiwan) [221] (8) (Hung., 2021; Taiwan) [189] (8)

5–9 drugs (Chaouacha., 2022;
Oman) [182] (4)

(Saum., 2017; Germany) [47] (5,6), (Reallon
2020; France) [105] (4), (Herr., 2015;
France) [217] (3)

Positive

≥5 drugs plus PIM (Aprahamian., 2018; Brazil) [25] (1) Positive

Hyper-polypharmacy
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Table 3. Cont.

Factor Studies with No Significant
Association (p ≥ 0.05)

Studies with Significant
Association (p < 0.05) Type of Association

≥10 drugs
(Saum., 2017; Germany) [47] (5,6), (Gnjidic.,
2012; Australia) [83] (8), (Herr., 2015;
France) [217] (3)

Positive

(≥5 drugs) and (≥10 drugs) (Lockery., 2020; Australia, USA) [70] (3) Positive

(>9 drugs) (Reallon 2020; France) [105] (4),
(Chaouacha., 2022; Oman) [182] (4) Positive

Medication use

Number of medications (Gnjidic 2012; Australia) [83] (8), (Woo.,
2015; China) [234] (3) Positive

Medication for high blood
pressure, coronary and other
heart diseases, diabetes, joint
and other pain, anxiety,
depression and sleep problems,
osteoporosis, chronic
bronchitis, inflammation

(Jazbar., 2021; Austria, Germany, Sweden,
Spain, Italy, France, Denmark, Switzerland,
Belgium, Israel, Czech Republic,
Luxembourg, Slovenia, and Estonia) [60] (3)

Positive

Medication for high
blood cholesterol

(Jazbar., 2021; Austria, Germany, Sweden,
Spain, Italy, France, Denmark, Switzerland,
Belgium, Israel, Czech Republic,
Luxembourg, Slovenia, and Estonia) [60] (3)

Negative

Use of sleep medication
(Arias-FernÃ¡ndez., 2021; Spain) [142] (8),
(Mizuno., 2023; Japan) [171] (8), (Woo., 2015;
China) [234] (3)

Positive

Current statin users, < 1 years of
statin medication use, 1–3 years
of statin medication use, >3
years of statin medication use

(LaCroix., 2008; USA) [164] (4)
No association
between dose and
duration of statin
use

First- and second-generation
anti-psychotics (Gafoor., 2019; UK) [165] (9) Positive

Benzodiazepine use (Mizuno., 2023; Japan) [171] (8) Positive

Metformin use (Liu., 2023; China) [178] (1) Positive

Oral anti-diabetic drugs, insulin,
antihypertensives,
lipid-lowering drugs

(García-Esquinas., 2015;
Spain) [226] (8) No association

Antidepressant users with
depressive symptoms (Lakey., 2012; USA) [223] (4) Positive

Prescription of oral
anticoagulation, among those
with non-valvular atrial
fibrillation; use of DOAC vs.
warfarin, among those
receiving OAC

(Sanghai., 2022; USA) [195] (8) Positive

Drug Burden Index
(Gnjidic., 2012; Australia) [83] (8), (Hasan
2018; Malaysia) [128] (3), (Byrne., 2019;
Ireland) [227] (3)

Positive

Cumulative exposure to
anticholinergic and sedative
drugs (Drug Burden Index)

(Reallon 2020; France) [105] (11) Positive

PIMs

PIMs (2019 Beers Criteria) (Lockery., 2020; Australia, USA) [70] (3) Positive association

PIMs (2015 Beers Criteria)
(Aprahamian., 2018; Brazil) [25]
(1), (Hasan 2018;
Malaysia) [128] (3)

(Muhlack., 2019; Germany) [51] (7) No association

PIMs (2012 Beers Criteria) (Bolina., 2019; Brazil) [45] (4) Positive
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Table 3. Cont.

Factor Studies with No Significant
Association (p ≥ 0.05)

Studies with Significant
Association (p < 0.05) Type of Association

Beers Criteria to avoid
cognitively impaired patients
(BEERS dementia PIM)

(Muhlack., 2019; Germany) [51] (7) Positive

PRISCUS PIM (Muhlack., 2019; Germany) [51] (7) Positive

EU (7) PIM (Muhlack., 2019; Germany) [51] (7) Positive

Brazilian Consensus on PIMs
for Older People (Alves., 2020; Brazil) [71] (3) Positive

START/STOPP version 2
criteria

(Tampaki 2023; Greece) [91] (9),
(Hasan 2018; Malaysia) [128] (3) No association

Anticholinergic burden (Cheong., 2023; UK) [160] (8) Positive

Anticholinergic drug scale
(ADS) score (>0) (Lampela., 2016; Finland) [168] (8) Positive

Drug-related problems

Risk of MRPs (Ye., 2022; Netherlands, Greece, Croatia,
Spain, United Kingdom) [26] (2) Positive

1 Binary logistic regression; 2 Hierarchical logistic regression analyses; 3 Multivariate logistic regression;
4 Multinomial logistic regression; 5 Cross-sectional logistic regression; 6 Longitudinal logistic regression;
7 Cox proportional hazard regression model; 8 Logistic regression; 9 Multiple logistic regression; 10 Ordinal
logistic regression; 11 Stepwise multinomial logistic regression. Example of positive association: Significantly
increased odds for pre-frailty and frailty were confirmed for the following medication groups: high blood pressure
(for pre-frailty and for frailty) (Jazbar., 2021) [60] 3. Example of negative association: Taking medications for high
blood cholesterol was significantly associated with lower odds for frailty (Jazbar., 2021) [60] 3. American Geriatrics
Society Beers Criteria for Potentially Inappropriate Medication Use in Older Adults (Beers Criteria) and Screening
Tool of Older People’s Prescriptions (STOPP) Criteria; Turkish Inappropriate Medication Use in the Elderly.

3.8.1. Association Between Polypharmacy and Frailty

A total of 27 studies examined the association between polypharmacy and frailty. Of
the 27 studies, 20 studies report a significant association between polypharmacy and frailty
(refer to Table 3) ([25,26,37,46,47,77,80,83,101,105,110,117,129,133,186,189,191,209,217,251]).
The strength of the association varied depending on how polypharmacy was defined.
Studies by Aprahamian et al. and Aznar-Tortonda et al. found significant associations
between using three or more drugs and the risk of frailty ([25,133]). Polypharmacy with
≥4 drugs was also found to be significantly associated with frailty in one study [25] but
not in another [234].

However, the association with frailty became more consistent and robust when
polypharmacy was defined as (≥5 drugs). Numerous studies, such as those by Apra-
hamian et al. [25], Ye et al. [26], Kurnat-Thoma et al. [37], Moon et al. [46], Closs et al. [77],
Jung et al. [80], Gnjidic et al. [83], Cheung et al. [101], Badrkhahan et al. [110], de Godoi
Rezende Costa Molino et al. [117], Thapaliya et al. [186], Setiati [191], Jazbar et al. [60], and
Prieto-Contreras et al. [251], confirmed significant associations with an increase in the risk
of frailty. However, studies by Huang et al. [73], Hasan et al. [128], and Arslan et al. [180]
did not find significant associations.

Some studies explored even higher thresholds, such as ≥6 or ≥8 medications; for
instance, polypharmacy (≥6 drugs) showed a positive association with frailty ([25,129]).
In the case of polypharmacy with ≥8 drugs, one study found a positive association [189]
while the second did not [221]. Polypharmacy (5–9 drugs) shows a positive association with
frailty, with significant associations found by Saum et al. [47], Reallon et al. [105], and Herr
et al. [217], while Chaouacha et al. [182] did not find a significant association. Polypharmacy
(≥5 drugs) plus PIMs shows a positive association, as indicated by Aprahamian et al. [25].
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3.8.2. Association Between Hyper-Polypharmacy and Frailty

Six studies assessed the association between hyper-polypharmacy and frailty, all of
which demonstrated a significant association between hyper-polypharmacy and frailty (re-
fer to Table 3). Hyper-polypharmacy (both >9 or ≥10 drugs) shows a significant association
with higher risk of frailty ([47,83,105,182,217]), as did both polypharmacy (≥5 drugs) [70].

3.8.3. Association Between Medication Use and Frailty

A total of 13 studies reported a significant association between different medication use
factors and frailty (refer to Table 3) ([60,83,105,128,142,165,171,178,195,205,223,227,234]). A
higher average number of medications shows a positive association with frailty ([163,234]).
Medications for high blood pressure, coronary and other heart diseases, diabetes, joint
and other pain, anxiety, depression, sleep problems, osteoporosis, chronic bronchitis, and
inflammation also showed a positive association [60]. Medication for high blood cholesterol
showed a negative association with frailty [60]. Prescription of oral anticoagulation among
those with non-valvular atrial fibrillation showed a positive association with frailty [195].
Metformin use shows a positive association with frailty [178]. However, another study
determined no significant associations between oral anti-diabetic drugs, insulin, antihyper-
tensives, and lipid-lowering drugs [226].

Antidepressant users with depressive symptoms show a positive association with
frailty, as indicated by Lakey et al. [223]. First-generation and second-generation anti-
psychotics show a positive association with frailty [165]. Exposure to anticholinergic
medications, sedative medications, benzodiazepine, and sleep medication use shows a
positive association with frailty ([105,142,171,234]).

3.8.4. Association Between PIMs and Frailty

Seven studies have reported a significant association between PIMs (using any criteria)
and frailty (refer to Table 3) ([26,45,51,70,71,160,168]). PIM use determined by 2012 and
2019 Beers Criteria show a positive association with frailty ([45,70]) while PIMs determined
by 2015 Beers Criteria show mixed results. For example, Muhlack et al. [51] found positive
associations, while Aprahamian et al. [25] and Hasan et al. [128] found no significant
association. Beers Criteria to avoid cognitively impaired patients (BEERS dementia PIM),
PRISCUS PIM, and EU (7) all show a positive association with frailty, as indicated by
Muhlack et al. [51]. The Brazilian Consensus on Potentially Inappropriate Drugs for
Older People shows a positive association with frailty, as indicated by Alves et al. [71].
START/STOPP version 2 criteria show no association: Tampaki et al. [91] and Hasan
et al. [128] found no significant associations.

The Drug Burden Index (DBI) shows a positive association with frailty, with significant
associations ([83,128,227]). Anticholinergic burden (ACB) shows a positive association with
frailty, as indicated by Cheong et al. [160]. Anticholinergic drug scale (ADS) score (>0)
shows a positive association with frailty, as indicated by Lampela et al. [168].

3.9. Recommendations for Addressing Drug-Related Problems (DRPs) in Older Adults with Frailty

This section highlights recommendations for addressing DRPs in older adults with
frailty, providing a comprehensive overview of strategies and interventions designed to
manage DRPs in this vulnerable population.

3.9.1. Comprehensive Medication Review and Deprescribing

The cornerstone of addressing DRPs in older adults involves thorough medication
reviews and targeted deprescribing practices. One notable intervention is the Family Confer-
ences to Facilitate Deprescribing in Older Outpatients with Frailty and With Polypharmacy
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(COFRAIL) initiative [35]. The COFRAIL cluster randomized trial aimed to assess the
impact of general practitioner (GP)-led family conferences on medication use and clin-
ical outcomes in older adults with frailty and polypharmacy [35]. The study included
community-dwelling adults aged 70 and older, taking at least five medications daily. The
intervention group, which participated in structured family conferences, showed a tem-
porary reduction in the number of medications at six months. At six months, the mean
number of medications in the intervention group decreased from 8.98 (3.56) to 8.11 (3.2)
compared to 9.24 (3.44) to 9.32 (3.59) in the control group with a statistically significant
difference at six months in the mixed-effect Poisson regression model (p = 0.001). However,
in twelve months, the difference was no longer significant, indicating a lack of sustained
deprescribing effects over time. After six months, the mean (SD) number of EU (7)-PIMs
was significantly lower in the intervention group (1.30 [1.05]) than in the control group (1.71
[1.25]; p = 0.04). There was no significant difference in the mean number of EU (7)-PIMs
after 12 months. Commonly deprescribed medications included proton pump inhibitors,
urate-lowering drugs, statins, and oral antidiabetics. Despite a modest reduction in medi-
cation use, the study did not find a significant reduction in hospitalizations between the
intervention and control groups after twelve months.

3.9.2. Pharmacist-Led Deprescribing Reviews

Nishtala et al. (2023) reported a post hoc analysis of an RCT to evaluate the impact of
a pharmacist-led deprescribing intervention on anticholinergic burden in frail, community-
dwelling older adults [92]. Using the Anticholinergic Cognitive Burden (ACB) scale, the
intervention aimed to reduce high risk medication use, such as amitriptyline, diphenhy-
dramine, and oxybutynin, to mitigate cognitive decline. While the pharmacist-led reviews
led to a modest reduction (−0.23 mean reduction) in anticholinergic burden, the effect was
small and nonsignificant overall (Hedges’ g = −0.04, 95% CI −0.26 to 0.19) [92]. Before
the COVID-19 lockdown, a greater deprescribing effect was observed (mean ACB change
of −0.38, 95% CI −0.84 to 0.04), but this was not sustained post-lockdown. Limited GP
engagement and healthcare disruptions were key barriers to deprescribing success. These
findings emphasize the need for stronger interdisciplinary collaboration and structured
deprescribing strategies to reduce inappropriate medication use in frail older adults.

3.9.3. Interdisciplinary Team Approaches

Molist-Brunet et al. (2022) conducted a quasi-experimental (uncontrolled pre–post)
study to assess the impact of a patient-centered medication review on medication use in
older adults with multimorbidity [96]. The intervention, conducted by an interdisciplinary
team including a geriatrician and a clinical pharmacist, aimed to reduce inappropriate
prescriptions and optimize pharmacological treatment based on individual health goals [96].
The mean number of chronic medications per patient decreased by 17.96%, from 8.13
(SD 3.87) to 6.67 (SD 3.72), after the intervention (p < 0.001). The Medication Regimen
Complexity Index (MRCI) was reduced by 19.03% from 31.0 (SD 16.2) to 25.1 (SD 15.1),
reflecting a simpler and more manageable medication regimen for patients. The Drug
Burden Index (DBI), indicating sedative and anticholinergic medication exposure, decreased
by 8.40% from 1.19 (SD 0.82) to 1.09 (SD 0.82) (p < 0.001). The greatest reduction in
medication use and regimen complexity was observed in patients with severe frailty
(p< 0.001). Frail patients were more likely to benefit from deprescribing interventions,
particularly in reducing high risk medications.

3.9.4. Deprescribing Tools and Criteria

The Marta Mejías-Trueba et al. (2023) study evaluated the prevalence of PIMs in
polymedicated older adults with multimorbidity using two deprescribing tools: LESS-
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CHRON and STOPPFrail [99]. The median number of prescribed drugs per patient was
14.4, highlighting a high burden of polypharmacy in this population. LESS-CHRON identi-
fied 158 PIMs, while STOPPFrail detected 127 PIMs, with both tools showing a correlation
with the number of prescribed drugs. LESS-CHRON was found to be more sensitive in
detecting PIMs, particularly in patients with multimorbidity, whereas STOPPFrail provided
complementary insights for frail patients with limited life expectancy. The most frequently
flagged medications for deprescribing included benzodiazepines for insomnia, antidepres-
sants for reactive depression, and lipid-lowering therapies. Despite their effectiveness,
the study underscores the need for individualized deprescribing strategies to reduce in-
appropriate medication use and improve medication safety in older adults with complex
health conditions.

3.9.5. Multifactorial Interventions

A randomized clinical trial was conducted in a Barcelona primary healthcare center
by Huguet et al. to evaluate the impact of a multifactorial intervention on preventing the
progression from pre-frailty to frailty in community-dwelling adults aged 80 years and
older [127]. The intervention included physical exercise, nutritional counseling (Mediter-
ranean diet), social support, and medication review for polypharmacy using STOPP-
START criteria.

Among 62 participants with inappropriate prescriptions, 48.4% (30/62) were resolved.
After 12 months, frailty progression was lower in the intervention group (8.2%, n = 7)
compared to the control group (23.9%, n = 21) (RR was 2.90 times higher in the CG
(95% CI 1.45–8.69), with 14.1% (n = 12) of intervention participants reverting to robustness
(p < 0.001). Frailty progression was linked to declining autonomy, functional status, and
increased social risk, reinforcing the importance of structured interventions in preventing
frailty and optimizing medication use in older adults.

Overall, these detailed recommendations and interventions focus on reducing adverse
drug events, improving medication appropriateness, and enhancing the overall health and
quality of life for frail older adults through a structured and patient-centered approach to
medication management.

4. Discussion
This scoping review provides a comprehensive overview of the prevalence and man-

agement of frailty among older adults across different regions and populations. It highlights
the significant variability in frailty prevalence and the impact of various assessment tools
and methodologies. The discussion below synthesizes the key findings and implications,
emphasizing the importance of tailored interventions and systematic approaches to manag-
ing frailty and associated DRPs in older adults.

4.1. Variability in Frailty Prevalence

This scoping review underscores the substantial variability in frailty prevalence across
different countries and studies. For instance, in Taiwan, frailty prevalence ranges from
2.9% to 45.8% ([73,189]), while in Brazil, it spans from 9.4% to 67.4% ([64,109]). The
Netherlands exhibits the most variability, with rates ranging from 11.6 to 55% ([200,250]).
This wide range of prevalence highlights the influence of demographic factors, study
designs, and frailty measurement tools. A frailty prevalence of 1.8% among individuals in
BC, as determined through electronic medical records, suggests a relatively low burden
of frailty [216]. The study notes that identifying frailty using electronic medical record
data is particularly challenging because many functional deficits are not routinely recorded
in structured data fields [216]. This limitation results in an under-capture of frailty cases.
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Differences in how frailty is identified in electronic medical records versus administrative
data also contribute to the low prevalence. For instance, studies using administrative data
might capture those residing in long-term care facilities or those who are terminally ill, both
of whom might not be represented in primary care electronic medical records and represent
populations where there is a higher prevalence of frailty. The study methodology and
population might also play a role. For example, linked data from BC and Manitoba might
not fully represent all individuals with frailty due to differences in healthcare utilization,
reporting practices, and regional health demographics [216].

The prevalence of individuals with pre-frailty ranged from 11.8 to 72.9% ([125,225]).
The study by Varan et al. had lower prevalence of pre-frailty due to the selection criteria
implemented [125]. The study focused on community-dwelling older adults, who are
generally more active and independent compared to those in assisted living or nursing
homes. The EFS has specific scoring cut-offs that may categorize individuals differently
compared to the FFI. Individuals who show mild declines in physical abilities (captured by
FFI) may not meet the threshold for pre-frailty under the EFS unless additional domains
are affected [125]. Similarly, as the mean age of the population studied increases, so does
the prevalence of pre-frailty and frailty, as demonstrated by Pérez-Ros et al. in their study
of individuals with a mean age 76.05 years [225], as well as a study conducted in Germany
amongst a population with a mean age of 68.7 years and prevalence of frailty of 0.9% [76].

The choice of frailty assessment tools significantly impacts the reported prevalence
rates. The article compares various tools, such as the 5-item FRAIL Scale and Fried’s Frailty
Phenotype, revealing differing outcomes [7,255]. For instance, the 5-item FRAIL Scale,
used by Hung et al. [189] in Taiwan, reported 22.43% of participants as frail. In contrast,
Fried’s Frailty Phenotype, also utilized in the study by Hung et al. [189], showed a higher
frailty rate of 45.85%. Similarly, the Edmonton Frail Scale (EFS) and the Clinical Frailty
Scale (CFS) are two widely used frailty assessment tools that measure different components
of frailty. For instance, the EFS might identify a higher prevalence of frailty due to its
inclusion of cognitive and functional domains, whereas the CFS, which is more focused on
physical performance and clinical judgment, might report a lower prevalence. Different
frailty measures can significantly impact the reported outcomes in studies involving older
adults [256]. The choice of frailty measure can also influence the observed relationship
between frailty and outcomes such as medication use, hospitalization, and mortality [257].
This variability highlights the critical need for standardization in frailty definition and
operationalization of frailty identification and monitoring.

4.2. Medication Use and Frailty

The scoping review delves into the relationship between medication use, polyphar-
macy, and frailty. It consistently finds that individuals with frailty tend to use more
medications compared to their counterparts identified as non-frail. For instance, Apra-
hamian et al. [25] reported mean medication numbers of 2.56, 3.88, and 5.01 for individ-
uals identified as non-frail, pre-frail, and frail, respectively, with significant differences
(p < 0.001). Similarly, Gutiérrez-Zúñiga et al. [30] found mean medication numbers of
1.3, 3.2, and 6 for individuals identified as non-frail, pre-frail, and frail, respectively, also
with significant differences (p < 0.001). Other studies, such as those by Moon et al. [46]
and Gnjidic et al. [83], showed comparable trends. These results underscore a relationship
between frailty and the number of medications. This relationship may be bidirectional—an
increasing number of chronic conditions increases the risk of frailty but also may require
more medications to be managed; however, increasing the use of medications may increase
the risk of frailty as well.
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Polypharmacy, defined as the use of multiple medications, is prevalent among indi-
viduals with frailty and pre-frailty [19]. The article highlights that polypharmacy rates
significantly increase with frailty, with individuals with frailty consistently exhibiting
higher rates of polypharmacy compared to individuals identified as non-frail and pre-frail.
This association is robust across various study designs and populations, although some ex-
ceptions exist. Studies by Saeidimehr et al. [228] present atypical results where individuals
identified as non-frail had higher polypharmacy prevalence. These exceptions underscore
the need for context-specific analyses and interventions.

Definitions of polypharmacy varied slightly across studies, with most defining it as
the use of ≥5 medications. Some studies had more specific definitions, such as the use of
5–9 medications per day or the concurrent use of ≥5 medications. The studies by Larsen
et al. [57] and Kume et al. [68] explore the prevalence of polypharmacy among individuals
identified as non-frail, pre-frail, and frail using different definitions. Larsen et al. [57] used
two definitions: regular or occasional use of ≥9 medications and the use of ≥5 medications.
The findings showed that with the first definition, 33.4%, 45%, and 52.7% of individuals
identified as non-frail, pre-frail, and frail, respectively, experienced polypharmacy. With the
second definition, the prevalence was higher, with 72.1%, 81.6%, and 85.5% of individuals
identified as non-frail, pre-frail and frail, respectively. Similarly, Kume et al. [68] also
used two definitions: the international classification (≥5 medications) and the Japanese
classification (≥6 medications). According to the international classification, 18.8%, 29.4%,
and 58.3% of individuals identified as non-frail, pre-frail, and frail, respectively, were on
polypharmacy (p = 0.004) [68]. The Japanese classification showed 10.1% of non-frail, 19.6%
of pre-frail, and 50% of frail individuals on polypharmacy (p = 0.001) [68].

4.3. Potentially Inappropriate Medications (PIMs)

Older adults with multiple health conditions often require numerous medications, in-
creasing the risk of PIMs. The use of PIMs is notably higher among individuals with frailty,
as indicated by various studies using criteria like the Beers Criteria and STOPP/START.
For instance, Aprahamian et al. [25] using the Beers Criteria (2015) found PIM prevalence
at 18.1%, 30.8%, and 46.5% in individuals identified as non-frail, pre-frail, and frail, re-
spectively. Similarly, Bolina et al. [45] using the Beers Criteria (2012) reported 17%, 33.2%,
and 51.1% in older adults identified as non-frail, pre-frail, and frail, respectively. Cox
et al. [33] using the STOPP Fall tool indicated varied prevalence based on the number
of Fall Risk Increasing Drugs (FRIDs), with the highest rates in the groups with frailty.
Other studies, like Thiruchelvam et al. [49] and Uragami et al. [58], showed a clear trend of
increasing PIM use from non-frail to frail categories using different versions of the Beers
Criteria and STOPP-J. Durmuş et al. [179] found similar results using the TIME criteria,
reporting PIMs in 37.5%, 44.5%, and 48.4% in individuals identified as non-frail, pre-frail,
and frail, respectively.

The lack of a universally accepted definition of frailty complicates an understanding
of the relationship between polypharmacy and PIMs and frailty. Moreover, this variability
extends to the criteria used for determining PIMs as well, with tools such as the Beers
Criteria, STOPP/START Criteria, and others showing different prevalences of PIMs among
individuals with frailty. The discrepancies in frailty definitions and PIM criteria hinder the
development of standardized interventions, emphasizing the need for a consensus on these
definitions to enhance the quality of care for older adults with frailty [258]. Specific drug
categories like antipsychotics, anticholinergics, and antidepressants are also associated
with an increasing risk of frailty, as highlighted by Porter et al. [211].
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4.4. Association Between Medication Use, Polypharmacy, and DRPs with Frailty and Its Implications

As mentioned previously, there is likely a bidirectional relationship between polyphar-
macy and PIM use and frailty [259]. Frailty significantly impacts medication use, as
individuals with frailty are more likely to experience DRPs. Ye et al. [26] found that indi-
viduals with frailty had higher risks of DRPs at 12 months (OR: 1.75, p < 0.001), while Saum
et al. [47] noted that hyper-polypharmacy (≥10 drugs) was associated with increased odds
of frailty both at baseline and within a 3-year follow-up. Negative outcomes associated
with polypharmacy and inappropriate medication use include falls, hospitalization, and
mortality, particularly among individuals with frailty and pre-frailty [260].

4.5. Recommendations for Addressing DRPs

The report identifies several recommendations for managing DRPs in older adults
with frailty. Comprehensive medication reviews and deprescribing practices, such as the
COFRAIL initiative and pharmacist-led reviews, may be helpful [35]. These interventions
involve interdisciplinary teams and structured approaches to assess and optimize med-
ication use. Tools like the LESS-CHRON and SFINX Monitor can aid in identifying and
addressing PIMs and drug–drug interactions ([99,184]).

Multifactorial interventions, combining several approaches, show promise in reducing
sedative and anticholinergic medications and improving patient outcomes [172]. Random-
ized controlled trials (RCTs) evaluating these interventions highlight their effectiveness in
lowering DBI scores and enhancing the quality of life for individuals with frailty.

The scoping review on medication use by older adults with frailty has several strengths
and limitations. Among its strengths, the review employed a comprehensive methodology,
utilizing a five-stage framework proposed by Arksey and O’Malley, supplemented by the
PRISMA Extension for Scoping Reviews (PRISMA-ScR). This structured approach ensures
thoroughness in identifying, selecting, and analyzing relevant studies. The literature search
was extensive, covering multiple databases, which increased the likelihood of capturing all
relevant studies. Additionally, the review clearly defined eligibility criteria, focusing on
older adults with frailty living at home, and excluding non-English publications and studies
without medication-related health outcomes, thereby maintaining the focus and relevance
of the included studies. Data regarding study design, demographics, frailty measures, and
outcomes were systematically extracted and analyzed, with multiple reviewers enhancing
the reliability of the data. The review identified significant findings related to the prevalence
of polypharmacy, hyper-polypharmacy, and PIMs among individuals with frailty, as well
as the association between polypharmacy and increased odds of frailty.

However, the review also has limitations. There is a lack of a universally accepted
definition of frailty and the use of various frailty measurement tools, leading to incon-
sistencies in diagnosis and treatment, which complicate comparisons across studies and
may impact the generalizability of the findings. The exclusion of non-English publications
introduces potential language bias, possibly overlooking relevant studies from non-English
speaking regions. The heterogeneity of the included studies, in terms of design, popu-
lation characteristics, and methodologies, poses challenges in synthesizing the findings
and drawing definitive conclusions. Despite the comprehensive search strategy, there is
always a possibility of selection bias, where some relevant studies might have been missed
or excluded during the screening process. The review’s focus on community-dwelling
older adults may limit the applicability of the findings to those in hospital or institutional
settings where medication use patterns and frailty prevalence might differ. Our search
ended in November 2023 and does not include more recent studies, and country-level
data for 2024–2025 remain incomplete, leaving a knowledge gap for these years. Another
limitation is that our review did not quantitatively analyze the range of participant ages
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or the length of follow-up used to assess frailty across the included studies. These factors
likely contribute to the observed heterogeneity in frailty prevalence and outcomes across
countries and study settings.

An additional consideration that may affect the generalizability of these findings is
the role of multiple prescribers and transitions of care. Older adults, particularly those
with frailty or multimorbidity, often receive prescriptions from several healthcare providers
across different settings (e.g., primary care, specialists, hospital discharge). This fragmenta-
tion increases the risk of duplicate therapy, drug–drug interactions, and discrepancies in
medication reconciliation. Furthermore, transitions between care settings—such as hospital
to community or long-term care—represent vulnerable periods when medication regimens
may change abruptly without adequate communication among prescribers. These factors
can significantly contribute to the development or worsening of potentially inappropriate
medication use and related geriatric syndromes.

5. Conclusions
In conclusion, the article highlights the significant variability in frailty prevalence and

the impact of assessment tools and methodologies on reported rates. It emphasizes the
complex relationship between medication use, polypharmacy, and frailty, underscoring the
need for tailored and systematic approaches to manage DRPs. Comprehensive medication
reviews, interdisciplinary approaches, and targeted interventions are crucial in optimizing
medication use and improving the health outcomes of frail older adults. Standardizing
frailty assessment tools and methodologies can enhance comparability across studies and
inform more effective and targeted public health interventions.
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243. Erdoğan, I.; Tuncer, O. Evaluation of the Relationship Between Frailty, Polypharmacy, and Depression in People 65 Years of Age
and Older. Ank. Med. J. 2023, 23, 325–335. [CrossRef]

244. Sánchez-García, S.; Gallegos-Carrillo, K.; Espinel-Bermudez, M.C.; Doubova, S.V.; Sánchez-Arenas, R.; García-Peña, C.; Salvà, A.;
Briseño-Fabian, S.C. Comparison of quality of life among community-dwelling older adults with the frailty phenotype. Qual. Life
Res. 2017, 26, 2693–2703. [CrossRef] [PubMed]

245. Kleipool, E.E.; Hoogendijk, E.O.; Trappenburg, M.C.; Handoko, M.L.; Huisman, M.; Peters, M.J.; Muller, M. Frailty in older adults
with cardiovascular disease: Cause, effect or both? Aging Dis. 2018, 9, 489–497. [CrossRef]

246. Thein, F.S.; Li, Y.; Nyunt, M.S.Z.; Gao, Q.; Wee, S.L.; Ng, T.P. Physical frailty and cognitive impairment is associated with diabetes
and adversely impact functional status and mortality. Postgrad. Med. 2018, 130, 561–567. [CrossRef]

247. Esenkaya, M.E.; Dokuzlar, O.; Soysal, P.; Smith, L.; Jackson, S.E.; Isik, A.T. Validity of the Kihon Checklist for evaluating frailty
status in Turkish older adults. Geriatr. Gerontol. Int. 2019, 19, 616–621. [CrossRef]

248. Qiao, X.; Tian, X.; Liu, N.; Dong, L.; Jin, Y.; Si, H.; Liu, X.; Wang, C. The association between frailty and medication adherence
among community-dwelling older adults with chronic diseases: Medication beliefs acting as mediators. Patient Educ. Couns. 2020,
103, 2548–2554. [CrossRef]

249. Okui, N.; Okui, M. Ninjin’yoeito improves genitourinary symptoms in patients with frailty. Cureus 2023, 15, e40767. [CrossRef]
[PubMed]

250. Hoogendijk, E.O.; van der Horst, H.E.; Deeg, D.J.H.; Frijters, D.H.M.; Prins, B.A.H.; Jansen, A.P.D.; Nijpels, G.; van Hout, H.P.J.
The identification of frail older adults in primary care: Comparing the accuracy of five simple instruments. Age Ageing 2013, 42,
262–265. [CrossRef] [PubMed]

251. Prieto-Contreras, L.; Martínez-Arnau, F.M.; Sancho-Cantus, D.; Cubero-Plazas, L.; Pérez-Ros, P. Fear of falling score is a predictor
of falls in community-dwelling pre-frail and frail older people. Healthcare 2023, 11, 2132. [CrossRef]

252. Jung, H.-W.; Yoo, H.-J.; Park, S.-Y.; Kim, S.-W.; Choi, J.-Y.; Yoon, S.-J.; Kim, C.-H.; Kim, K.-I. The Korean version of the FRAIL scale:
Clinical feasibility and validity of assessing the frailty status of Korean elderly. Korean J. Intern. Med. 2016, 31, 594–600. [CrossRef]
[PubMed]

253. Jung, H.-W.; Kim, S.; Won, C.W. Validation of the Korean Frailty Index in community-dwelling older adults in a nationwide
Korean Frailty and Aging Cohort study. Korean J. Intern. Med. 2021, 36, 456–466. [CrossRef]

254. Ambrož, M.; de Vries, S.T.; Sidorenkov, G.; Hoogenberg, K.; Denig, P. Changes in blood pressure thresholds for initiating
antihypertensive medication in patients with diabetes: A repeated cross-sectional study focusing on the impact of age and frailty.
BMJ Open 2020, 10, e037694. [CrossRef]

255. Pel-Littel, R.E.; Schuurmans, M.J.; Emmelot-Vonk, M.H.; Verhaar, H.J.J. Frailty: Defining and measuring of a concept. J. Nutr.
Health Aging 2009, 13, 390–394. [CrossRef] [PubMed]

256. van Kan, G.A.; Rolland, Y.; Houles, M.; Gillette-Guyonnet, S.; Soto, M.; Vellas, B. The assessment of frailty in older adults. Clin.
Geriatr. Med. 2010, 26, 275–286. [CrossRef] [PubMed]

257. Bonaga, B.; Sánchez-Jurado, P.M.; Martínez-Reig, M.; Ariza, G.; Rodríguez-Mañas, L.; Gnjidic, D.; Salvador, T.; Abizanda, P.
Frailty, polypharmacy, and health outcomes in older adults: The frailty and dependence in albacete study. J. Am. Med. Dir. Assoc.
2018, 19, 46–52. [CrossRef]

258. Curtin, D.; Gallagher, P.F.; O’mahony, D. Explicit criteria as clinical tools to minimize inappropriate medication use and its
consequences. Ther. Adv. Drug Saf. 2019, 10, 2042098619829431. [CrossRef]

259. Ma, W.; Wang, H.; Wen, Z.; Liu, L.; Zhang, X. Potentially inappropriate medication and frailty in older adults: A systematic
review and meta-analysis. Arch. Gerontol. Geriatr. 2023, 114, 105087. [CrossRef]

260. Randles, M.A.; O’mahony, D.; Gallagher, P.F. Frailty and potentially inappropriate prescribing in older people with polypharmacy:
A bi-directional relationship? Drugs Aging 2022, 39, 597–606. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.18502/ijph.v52i1.11678
https://doi.org/10.5505/amj.2023.99083
https://doi.org/10.1007/s11136-017-1630-5
https://www.ncbi.nlm.nih.gov/pubmed/28667436
https://doi.org/10.14336/AD.2017.1125
https://doi.org/10.1080/00325481.2018.1491779
https://doi.org/10.1111/ggi.13678
https://doi.org/10.1016/j.pec.2020.05.013
https://doi.org/10.7759/cureus.40767
https://www.ncbi.nlm.nih.gov/pubmed/37363115
https://doi.org/10.1093/ageing/afs163
https://www.ncbi.nlm.nih.gov/pubmed/23108163
https://doi.org/10.3390/healthcare11152132
https://doi.org/10.3904/kjim.2014.331
https://www.ncbi.nlm.nih.gov/pubmed/26701231
https://doi.org/10.3904/kjim.2019.172
https://doi.org/10.1136/bmjopen-2020-037694
https://doi.org/10.1007/s12603-009-0051-8
https://www.ncbi.nlm.nih.gov/pubmed/19300888
https://doi.org/10.1016/j.cger.2010.02.002
https://www.ncbi.nlm.nih.gov/pubmed/20497846
https://doi.org/10.1016/j.jamda.2017.07.008
https://doi.org/10.1177/2042098619829431
https://doi.org/10.1016/j.archger.2023.105087
https://doi.org/10.1007/s40266-022-00952-z
https://www.ncbi.nlm.nih.gov/pubmed/35764865

	Introduction 
	Materials and Methods 
	Identifying the Research Question 
	Identifying the Relevant Studies 
	Study Selection 
	Data Charting 
	Collating, Summarizing, and Reporting the Results 

	Results 
	Characteristics of Included Studies 
	Prevalence of Frailty 
	Medication Use in Frailty 
	Prevalence of Polypharmacy and Hyper-Polypharmacy 
	Prevalence of PIMs in Older Adults Based on Frailty 
	Drug-Related Problems in Older Adults with Frailty 
	Impact of Medication Review on Polypharmacy Across Different Frailty Levels 
	Association Between Polypharmacy, Hyper-Polypharmacy, Medication Use, PIMs, and Frailty 
	Association Between Polypharmacy and Frailty 
	Association Between Hyper-Polypharmacy and Frailty 
	Association Between Medication Use and Frailty 
	Association Between PIMs and Frailty 

	Recommendations for Addressing Drug-Related Problems (DRPs) in Older Adults with Frailty 
	Comprehensive Medication Review and Deprescribing 
	Pharmacist-Led Deprescribing Reviews 
	Interdisciplinary Team Approaches 
	Deprescribing Tools and Criteria 
	Multifactorial Interventions 


	Discussion 
	Variability in Frailty Prevalence 
	Medication Use and Frailty 
	Potentially Inappropriate Medications (PIMs) 
	Association Between Medication Use, Polypharmacy, and DRPs with Frailty and Its Implications 
	Recommendations for Addressing DRPs 

	Conclusions 
	References

