
 

 

 University of Groningen

Trends of polypharmacy among older people in Asia, Australia and the United Kingdom
Lee, Hyesung; Baek, Yeon Hee; Kim, Ju Hwan; Liao, Tzu Chi; Lau, Wallis C.Y.; Man,
Kenneth K.C.; Qin, Xiwen; Wood, Stephen; Ilomäki, Jenni; Bell, J. Simon
Published in:
Age and Ageing

DOI:
10.1093/ageing/afad014

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2023

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Lee, H., Baek, Y. H., Kim, J. H., Liao, T. C., Lau, W. C. Y., Man, K. K. C., Qin, X., Wood, S., Ilomäki, J.,
Bell, J. S., Lai, E. C. C., Leung, M. T. Y., Chan, A. Y. L., Chui, C. S. L., Wong, I. C. K., & Shin, J. Y. (2023).
Trends of polypharmacy among older people in Asia, Australia and the United Kingdom: a multinational
population-based study. Age and Ageing, 52(2), Article afad014. https://doi.org/10.1093/ageing/afad014

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-06-2024

https://doi.org/10.1093/ageing/afad014
https://research.rug.nl/en/publications/788ec2a9-4cf3-46c6-875d-30585e0e6d9c
https://doi.org/10.1093/ageing/afad014


1

Age and Ageing 2023; 52: 1–7
https://doi.org/10.1093/ageing/afad014

© The Author(s) 2023. Published by Oxford University Press on behalf of the British Geriatrics
Society. All rights reserved. For permissions, please email: journals.permissions@oup.com

SHORT REPORT
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Abstract

Background: Polypharmacy among older people represents a global challenge due to its association with adverse drug events.
The reported prevalence of polypharmacy varies widely across countries, and is particularly high in Asian countries. However,
there is no multinational study using standardised measurements exploring variations in prescribing trends.
Objective: To compare polypharmacy trends in older people in Asia, Australia and the United Kingdom.
Design: Multinational, retrospective, time-trend, observational study using a common study protocol.
Setting: Outpatient and community settings.
Subjects: All individuals aged ≥ 65 years between 2013 and 2016.
Methods: We defined polypharmacy as the concomitant use of ≥5 medications for ≥45 days per year. We estimated the
annual prevalence of polypharmacy and calculated average annual percentage change (AAPC) to assess the time trends.
Results: A total of 1.62 million individuals were included in this study. The highest prevalence of polypharmacy was observed
in Hong Kong (46.4%), followed by Taiwan (38.8%), South Korea (32.0%), the United Kingdom (23.5%) and Australia
(20.1%) in 2016. For the time trend, the Asian region showed a steady increase, particularly in Hong Kong and South Korea
(AAPC: Hong Kong, 2.7%; South Korea, 1.8%; Taiwan, 1.0%). However, Australia and the United Kingdom showed a
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decreasing trend (Australia, −4.9%; the United Kingdom, −1.1%).
Conclusions: Polypharmacy prevalence in older people was higher in Hong Kong, Taiwan and South Korea, with an
increasing trend over time, compared with Australia and the United Kingdom. Our findings underline the necessity
to monitor polypharmacy among older people in Asia by conducting government-level interventions and introducing
medicine-optimisation strategies.

Keywords: Polypharmacy, Older people, Multinational study, Drug utilisation

Key Points

• Polypharmacy prevalence in older people was higher in Hong Kong, Taiwan and South Korea compared with the United
Kingdom and Australia.

• The Asian region showed a steady increase, particularly in Hong Kong (average annual percentage change: Hong Kong,
2.7%; South Korea, 1.8%; Taiwan, 1.0%).

• Australia (−4.9%) and the United Kingdom (−1.1%) showed a decreasing trend.
• Our findings underline the necessity to monitor polypharmacy among older people in Asia.

Introduction

Polypharmacy in older people has become a global challenge
in recent years, especially with increased multimorbidity [1].
Older people are vulnerable to adverse drug events due to
physiological changes associated with ageing (i.e. impair-
ment of metabolism, drug excretion) [2], which could induce
drug–drug or drug–disease interactions. Previous studies
reported a substantial burden of adverse drug reactions across
countries [3–6], and more than 2-fold risks of neurocog-
nitive disorder, fracture and mortality were associated with
polypharmacy [7–9]. Therefore, the World Health Orga-
nization launched the 5-year project ‘Medication Without
Harm’ as part of the Third Global Patient Safety Challenge
in 2017 [10].

Cross-country comparison of trends is important to give
insight into how to reduce inappropriate polypharmacy as
we know that the differences in international polypharmacy
trends are related to different strategic initiatives or policies.
Indeed, there is substantial variability in the reported preva-
lence of polypharmacy across countries (e.g. 50% in Ireland
and Sweden; <40% in the United States, Australia and
New Zealand) [11–17], with a particularly high prevalence
observed in the Asian countries (e.g. over 80% in South
Korea and Taiwan) [18–20]. However, it is challenging to
compare results from published studies because of different
study populations, polypharmacy definitions, data sources
and medication reimbursement systems [21]. To date, there
has been no multinational study using a common study pro-
tocol. Thus, we aimed to compare the prevalence and trend
of polypharmacy using healthcare data with standardised
measurement across five participating sites.

Methods

Study design, data sources and study population

We conducted a multinational, retrospective, time-trend,
observational study in the outpatient or community settings
of Australia, Hong Kong, Taiwan, South Korea and the

United Kingdom using the five databases (Table 1). The
study period was between 2013 and 2016, and the study
population was patients aged 65 or older not diagnosed
with cancer or using medications suggestive of cancer. This
approach was adopted to avoid potential overestimation or
underestimation of polypharmacy. Each site received eth-
ical approval by the institutional review board (Australia:
Monash University Human Research Ethics Committee,
22877; Hong Kong: UW 20-796; South Korea: SKKU
2020-01-007; Taiwan: BER107012; the United Kingdom:
20SRC045). The Australian analysis plan was approved and
the manuscript noted by Services Australia.

Polypharmacy definition

We focused on chronic polypharmacy to investigate
polypharmacy arising from multimorbidity rather than
short-term treatment of acute medical conditions. We
defined polypharmacy as the use of ≥5 distinct medications
concomitantly for a period of ≥45 days per calendar year,
which considered both single prescription- and duration-
based definitions simultaneously (Supplementary Figure 1).
This definition was selected after reviewing previous
literature on polypharmacy definitions applied in research
and practice [22, 23].

Statistical analysis

We calculated the annual prevalence of polypharmacy using
the number of individuals who experienced polypharmacy at
least once as the numerator and the total study population
as the denominator, with 95% confidence intervals. We
conducted sex- and age-standardisation to address the
difference in demographic distribution across study sites
using the World Population Prospects 2019 [24]. Changes
in trends were evaluated with average annual percentage
change (AAPC) using a Poisson regression model, and
we conducted sensitivity analyses with different thresholds
(≥30 days, ≥60 days) to define polypharmacy. A two-tailed
P < 0.05 indicates statistical significance, and all analyses
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Table 1. Description of database and demographic characteristics in 2016.

Asia region Australia United Kingdom

Hong Kong Taiwan South Korea
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Database Hospital

Authority Data
Collaboration Lab

National Health
Insurance Database

National Health
Insurance
Service-National Sample
Cohort

Pharmaceutical
Benefits Scheme

The IQVIA
Medical Research
Database

Covered population 0.1 million (1.4%) 2 million (5%) 1 million (2.2%) 2.5 million (10.0%) 18 million (6%)
Healthcare system Universal Universal Universal Universal Universal

Enrolled individuals in 2016
Total (n, %) 52,760 (100.0) 253,627 (100.0) 138,838 (100.0) 353,106 (100.0) 819,476 (100.0)
Age group (n, %)

65–69 15,742 (29.8) 89,436 (35.3) 42,868 (32.1) 113,266 (32.1) 214,284 (26.1)
70–74 10,103 (19.1) 52,860 (20.8) 34,178 (24.7) 87,163 (24.7) 183,187 (22.4)
75–79 9,094 (17.2) 46,646 (18.4) 28,702 (17.9) 63,083 (17.9) 138,723 (16.9)
80–84 8,388 (15.9) 31,913 (12.6) 18,684 (12.6) 44,568 (12.6) 110,948 (13.5)
85+ 9,433 (17.9) 32,772 (12.9) 14,406 (12.8) 45,026 (12.8) 172,334 (21.0)

Sex (n, %)
Female 28,975 (54.9) 137,344 (54.2) 81,326 (58.6) 187,349 (53.1) 461,261 (56.3)
Male 23,785 (45.1) 116,283 (45.8) 57,512 (41.4) 165,757 (46.9) 358,215 (43.7)

As our databases were collected under the universal healthcare coverage, our results are representative of the entire population in each region or country.

were performed using SAS version 9.4 (SAS Institute Inc,
Cary, NC, USA).

Results

Our study cohort included 1.62 million individuals
aged ≥ 65 years with a higher proportion of females
(Table 1). We observed a difference in the age distribution
across the study sites, and more than 30% of the study
population was aged ≥ 80 years in Hong Kong and
the United Kingdom. In 2016, after the age- and sex-
standardisation, the highest overall polypharmacy prevalence
was observed in Hong Kong (46.4%), followed by Taiwan
(38.8%), South Korea (32.0%), the United Kingdom
(23.5%) and Australia (20.1%) (Figure 1). Moreover, we
observed a different change in polypharmacy trends across
the study sites. There was a steady increase in polypharmacy
prevalence in the Asian region, particularly in Hong Kong
and South Korea (AAPC: Hong Kong, 2.7%; South Korea,
1.8%; Taiwan, 1.0%). In Australia and the United Kingdom,
the trend decreased continuously (AAPC: Australia, −4.9%;
the United Kingdom, −1.1%).

Discussion

We found that polypharmacy prevalence was higher and
increasing over time in Hong Kong, South Korea and
Taiwan. Conversely, polypharmacy prevalence decreased
in Australia and the United Kingdom. We found that
polypharmacy prevalence was lower than in several previous
studies [11, 12, 18–20]. Our findings may be affected
by our instrumental definition of polypharmacy. While
other studies focused on the number of medications use

only, we additionally considered the continuing duration of
multiple drug use to emphasise the burden of medication.
Thus, our results should be interpreted in the context
of chronic polypharmacy. Consistent with the previous
findings [20, 25, 26], our study reaffirms the increasing
trends in polypharmacy in Hong Kong, South Korea and
Taiwan. Meanwhile, in Australia, a decrease in polypharmacy
was reported in 2016 [12], which corresponded with
our findings. For the United Kingdom, an increasing
trend of polypharmacy was reported from a survey study
between 1991 and 2011 [11] and our study found a
slightly decreasing trend during the study period. This
finding suggests that chronic polypharmacy in older
people might have been sustained over the recent years,
although there are some differences in the study setting
(e.g. study period [1991–2011 versus 2013–16], database
[interview versus claims data based] and study region
[three regions in England versus all regions in the United
Kingdom]).

Polypharmacy should be evaluated in view of its appropri-
ateness within the clinical context of which the medications
were prescribed [27]. Australia and the United Kingdom
have implemented policy initiatives that may have con-
tributed to decreasing polypharmacy prevalence. Australia
now has a National Strategic Action Plan to Reduce Inap-
propriate Polypharmacy that has been endorsed by bodies
including NPS MedicineWise and the Australian Depre-
scribing Network [28]. Moreover, the Australian Govern-
ment has funded general practitioners and pharmacists to
conduct clinical medication reviews since 2001, with reviews
targeted to high-risk patients including those who use five
or more medications [29]. Indeed, a substantial decrease in
the prevalence of polypharmacy in Australia was observed
in 2016, and the previous study suggested that this decrease
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Figure 1. Trend in the age- and sex-standardised prevalence of polypharmacy in participating sites from 2013 to 2016. ∗Difference
was calculated by subtracting the prevalence of the first year from that of the last year. †The change in trend was evaluated by AAPC
with a generalised linear model.

was induced by PBS policies influencing a pattern not to
prescribe widely used low-cost medications [12]. However,
a further study should be conducted on whether this impact
was temporary or not. In the United Kingdom, a nationwide
consultation service provided by community pharmacists
was introduced in 2011 for patients starting a new medicine
for chronic disease to prevent inappropriate medication use
and enhance adherence [30]. However, our findings cannot
be simply interpreted by the aforementioned policy ini-
tiatives as other factors (e.g. healthcare accessibility, social
inequality) also could influence independently or interac-
tively. In 2017, the United Kingdom organised the National
Health Service Clinical Commissioners to provide the safest
and most effective treatment to patients by establishing the
evidence on the clinical- and cost-effectiveness of medica-
tions [31]. In addition, the United Kingdom started the
Discharge Medicine Service initiative in 2021 to prevent
avoidable harm induced by medication and to provide guid-
ance/materials to support pharmacy contractors [32], show-
ing a continuing and practical effort at the governmental
level.

Despite the awareness and efforts to reduce inappropriate
polypharmacy, overall increasing trends were observed over
a 10-year study period in Hong Kong, Taiwan and South
Korea. Of note, Hong Kong had the highest prevalence of
chronic polypharmacy (46.4% in 2016) amongst the five
study sites with 2.7% annual percentage increase over the
study period. Hong Kong has a very well-developed publicly-
funded secondary care healthcare system but a relatively
poor-developed publicly-funded primary care system. High
polypharmacy in Hong Kong may be partially attributable

to patients consulting with multiple specialist doctors in
secondary care without a key primary care doctor as a major
care provider to coordinate care and prescribing [33, 34].
Furthermore, there is a lack of collaborative models for a
medication review.

South Korea, Hong Kong and Taiwan have developed
lists of potentially inappropriate medications (PIMs) for
older people since early 2010 [35–37]. Taiwan and Hong
Kong developed country-specific PIM lists to address the
differences in their approved medications, clinical practice
and medication accessibility under each healthcare system
in 2018 and 2019, respectively [35, 37]. Moreover, South
Korea has implemented a pilot project to provide a medica-
tion consultation service for patients with multimorbidity,
receiving five or more medications based on a collaborative
model among physicians, pharmacists and nurses from 2019
[38]. Thus, further studies evaluating the comprehensive
impact of these ongoing policy initiatives are warranted.

This study has several limitations. First, we did not
consider other important factors, such as education level
or socio-economic characteristics, indicating that further
trials are needed to address these factors by stratification
or standardisation. Second, our findings may have been
influenced by the definition of polypharmacy used in
our study. However, we observed similar trends in several
sensitivity analyses with different thresholds in terms
of duration (Supplementary Figures 2 and 3). Third, we
measured polypharmacy using dichotomous cut-offs in our
study, indicating that quantitative comparison of the number
of medications is inappropriate across participating sites.
Fourth, the prevalence of polypharmacy could be influenced
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by the number of medications included in each participating
sites. However, all participating sites have adopted the
positive list system based on an economic evaluation with
risks and benefits when selecting reimbursed medications.
Therefore, we believe that there is no substantial difference
in the types of therapeutic areas or individual ingredients
across our study sites. Lastly, we did not consider the
appropriateness of polypharmacy and a high prevalence of
polypharmacy does not necessarily indicate poor practice.

In conclusion, polypharmacy prevalence among older
people was higher and increasing over time in Hong Kong,
South Korea and Taiwan, compared with Australia and
the United Kingdom. Our findings underline the necessity
to monitor polypharmacy among older people in Asia by
conducting government-level interventions and introducing
medicine-optimisation strategies.
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