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INTRODUCTION

Background: Challenges of polypharmacy and the impact of coronavirus disease 2019
(COVID-19) pandemic in older patients require further investigation. This retrospective study an-
alyzed the progression of polypharmacy and anticholinergic burden in older patients in a primary
care setting before, during, and after the COVID-19 pandemic. Methods: This 3-year cross-sec-
tional study (2019, 2020, and 2021) comprised a dynamic cohort of individuals aged >75 years,
who attended the Arrabal Primary Care Center in Zaragoza, Spain. Older patients with polyphar-
macy (=5 medications) were identified according to their electronic health records. We collected
demographic and clinical data, including medication prescriptions, diagnoses, and anticholinergic
risks, and performed descriptive and statistical analyses. Results: This study included a total of
1,928 patients with a mean age of 83.52+0.30 years. Over the 3-year study period, the mean
number of medications prescribed increased, from 9.4 in 2019 to 10.4 in 2021. The prevalence of
excessive polypharmacy (=10 medications) increased from 39% in 2019 to 45% in 2021. The
most commonly prescribed drugs were anilides, proton pump inhibitors, benzodiazepine deriva-
tives, and platelet aggregation inhibitors. Women had a higher prevalence of illnesses and anti-
cholinergic drug prescriptions than men. Conclusion: The results of this study highlighted an up-
ward trend in polypharmacy and excessive polypharmacy among older patients in primary care
settings. Future research should focus on optimizing medication management and deprescribing
strategies and minimizing the adverse effects of polypharmacy in this population.
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in 2050.” An increasing population with progressive aging has led

to an increase in the number of individuals with chronic diseases.

Population aging has significant implications for public healthand ~ In Europe, these conditions are among the leading causes of illness,

healthcare systems.” The proportion of the world's population disability, and healthcare costs.”

)

aged > 65 years is projected to increase from 10% in 2022 to 16% Consequently, older individuals often receive multiple medica-
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tions for comorbidities including geriatric syndromes such as dys-
phagia, delirium, depression, pressure ulcers, frailty, and depen-
dence.”” This situation poses a major challenge as it often leads to
polypharmacy in this population.

Polypharmacy and excessive polypharmacy are commonly de-
fined as the concurrent use of > S and > 10 medications, respec-
tively.é'” Polypharmacy by itself is a geriatric syndrome, and its
prevalence varies widely due to differences in study inclusion crite-
ria (age group, definition, health care setting, location), and can
range from 4% to > 80%."""" For instance, in a cross-sectional
study conducted across 17 European countries and Israel, re-
searchers analyzed data from the sixth wave of the Survey of
Health, Aging, and Retirement in Europe (SHARE) database.
This study including participants aged >6S years (mean age
75.1+7.2 years), revealed that the prevalence of polypharmacy (si-
multaneous use of >S medications), ranged from 26.3% to
39.9%." In addition, a cross-sectional study analyzing the elec-
tronic medical records of adults in Scotland reported a polyphar-
macy (4-9 medications) prevalence of 28.6% in adults aged 6069
years and 51.8% in those > 80 years."” In this regard, a study based
on data from the National Health Survey 2017 in Spain, which in-
cluded participants aged > 65 years (mean age 76+ 7.6 years), re-
ported a polypharmacy and excessive polypharmacy prevalence of
27.3% and 0.9%, respectively.m)

The frequent occurrence of polypharmacy in the older adult
population is concerning as it is associated with an increased risk
of drug interactions, adverse drug effects, poor treatment adher-
ence, and potentially inappropriate medication.””"” These factors
increase the susceptibility of older adults to cognitive and func-
tional impairments, episodes of delirium, falls, hospital admissions,
increased healthcare costs, and even mortality.lg'zz) Furthermore,
certain drugs with anticholinergic activity may have adverse effects
in this population, including confusion, dizziness, delirium, mild
cognitive impairment, falls, compromised physical function, in-
creased hospitalization rates, and elevated risk of mortality.” "

The increased vulnerability of older adults to complications and
higher mortality rates, as evidenced during the coronavirus disease
2019 (COVID-19) pandemic, is attributable to factors including
immunosenescence, frailty, underlying diseases, and the concur-
rent use of multiple medications.””*” Additionally, the social isola-
tion, fear of contagion, and loneliness experienced during the pan-
demic further exacerbated the susceptibility of older patients to
adverse outcomes.”” In their meta-analysis, Pimentel-Tormon et
al™® reported the effects of the COVID-19 pandemic on the older
adult population, including outcomes such as weight loss, in-
creased prevalence of respiratory and heart diseases, and higher
rates of depression and anxiety. In response to these new health
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problems, physicians may have prescribed additional medications
to treat these pathologies.m Consequently, studies have investigat-
ed the relationship between polypharmacy and COVID-19. Po-
blador-Plou et al.”” reported that a higher number of medications
was associated with worse outcomes, including death, in men with
COVID-19. Moreover, a meta-analysis of 14 studies involving
189,870 patients with COVID-19 reported the prevalence of poly-
pharmacy as 34.6%."”

Given its impact on the general population, especially older indi-
viduals, investigating the effects of the COVID-19 pandemic on
polypharmacy and anticholinergic risks within this age group is es-
sential. The pandemic has caused complications and adverse clini-
cal, functional, psychosocial, and mental health outcomes. Unfor-
tunately, current scientific literature offers limited insights into this
topic. Therefore, the present study analyzed the evolution of poly-
pharmacy and anticholinergic burden in older patients in a prima-

ry care setting before, during, and after the pandemic.

MATERIALS AND METHODS

Study Design

The study was designed in three cross-sectional periods—2019,
2020, and 2021—within a dynamic cohort composed of individu-
als aged > 75 years who attended the Arrabal Primary Care Center
in Zaragoza, Spain, between January 1, 2019, and December 31,
2021. We collected demographic and clinical variables from elec-
tronic primary care records from all patients using an Aragon
health card at the time of their medical consultation and analyzed
these variables of the older patients with polypharmacy (> $ pre-
scribed medications).

Ethical Considerations

This study was reviewed and approved by the Aragon Clinical Re-
search Ethics Committee (Protocol Code P122/456; approval date
on November 2nd, 2022). All procedures contributing to this
work complied with the ethical standards of the Aragon Clinical
Research Ethics Committee (part of the Government of Aragon’s
Department of Health) and the principles of the 1975 Declaration
of Helsinki, revised in 2008. Data were obtained from the clinical
records provided in a non-identifiable format by the Aragonese
Health Service. Written informed consent from the participants or
their legal guardian/next of kin was not required for this study, in
accordance with national legislation and institutional requirements
(Law 14/2007, of July 3, on Spanish Biomedical Research). The
processing, notification, and transfer of personal data was conduct-
ed in accordance with the European Parliament’s 2016/679 Regu-
lation (EU) and the 3/2018 Spanish Organic Law on the Protec-
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tion of Personal Data and the Guarantee of Digital Rights. This
study complied the ethical guidelines for authorship and publish-
ing in the Annals of Geriatric Medicine and Research.””

Subjects and Sample Size

The present study included all patients > 75 years of age who were
prescribed > S medications based on the electronic health records
of Arrabal Primary Care Center, a center of the Spanish public
health system. Inclusion criteria are individuals aged >75 years

7-9)

with polypharmacy ( > S prescribed medications).

Variables
The following variables were collected.

Demographic data
Age at consultation and sex were collected from the electronic
health records.

Clinical variables

1) The total number of drugs prescribed at consultation was re-
corded to assess whether the patient had polypharmacy (>
medications) or excessive polypharmacy (> 10 medications).

2) The Anatomical Therapeutic Chemical Classification (ATC)
system proposed by the World Health Organization was used to
identify the drugs prescribed in the study. This system classifies
drugs based on their therapeutic effects and characteristics. The
system is organized into five levels and includes multiple catego-
ries at each level.

3) Diagnoses during consultation were made according to the In-
ternational Classification of Primary Care 2 (CIAP-2),” devel-
oped and updated by the World Organization of Family Doc-
tors. The conditions are classified into 17 chapters based on the
body systems that represent the problem’s location and disease.

4) Comorbidity was measured using the CIAP-2.™

5) We assessed anticholinergic risk using the anticholinergic cog-
nitive burden (ACB) scale. This scale includes 88 medications
with known anticholinergic activity. The assigned scores ranged
from O to 3, with 0 indicating no activity and 3 indicating the
maximum anticholinergic activity. We categorized ACB in the

present study as 0, 1,2, or 3+.

Statistical Analysis

We analyzed the evolution in terms of diagnosis, anticholinergic
risk, and drugs of low therapeutic usefulness in older patients who
were prescribed > 5 medications at the Arrabal Primary Care Cen-
ter between 2019 and 2021.

We used descriptive analysis, with continuous variables ex-

pressed as means + standard deviation, and categorical (nominal)
variables reported as percentages of the total sample. Owing to the
large sample size, parametric tests were deemed appropriate be-
cause in large samples, even if the data distribution is not normal,
the statistics tended to be normal.”” Welch two-sample t-tests were
conducted to compare two numerical variables and assess signifi-
cant differences in the means between the groups. We applied
one-factor analysis of variance to examine substantial standard
variations across groups for comparisons among more than two
numerical variables after log-transformation to ensure that the data
conformed sufficiently to normality. Heteroscedasticity in the data
was not considered a problem because the designs were well-bal-
anced. We used Fisher exact test to explore the associations be-
tween categorical variables. All statistical analyses were performed
using R version 4.3 (https://cran.r-project.org/), with significance
setat p <0.05. The R packages nortest and PMCMRplus were also
used to analyze the data.

RESULTS

We included 1,928 patients aged > 7S years who were prescribed

> § medications during the study period (2019-2021). The mean
age of these individuals was 83.5£0.3 years, and 1,222 patients
(63.4%) were females (Table 1). Evaluation of the distribution of
patients according to age revealed that 37.3% of the patients were
75-79 years of age (Table 2).

A mean of 9.3 £0.15 medications were prescribed during the
study period. The mean number of medicines per year among the
enrolled patients showed a significant upward trend, with values of
9.4,9.9, and 10.4 in 2019, 2020, and 2021, respectively (p=0.009).

Table 1. Demographics and clinical characteristics of patients with
polypharmacy (n=1,928)

Characteristic Value
Sex

Male 706 (36.6)

Female 1,222 (63.4)
Age (y) 83.52+£0.3
Number of medications 9.31+0.1
Excessive polypharmacy

2019 375(19.5)

2020 390 (20.3)

2021 409 (21.2)
Number of diagnoses per year

2019 622+19

2020 642+22

2021 6.51+2.1

Values are presented as number (%) or meantstandard deviation.
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Regarding the number of drugs prescribed by sex per year, al-
though we observed an increasing tendency to prescribe more
drugs to women than men; however, the variation between sexes
was not statistically significant (p=0.12). Specifically, we observed
that the number of women taking multiple medications per year
remained stable, with rates ranging from 761 to 870, while the fig-
ures for men were lower, at around 460 to 497 during the same pe-
riod (2019-2021). In addition, the analysis of the average number
of prescribed drugs according to sex revealed averages of 9.2 and
9.4 medications in men and women, respectively, in 2019, and 9.6
and 9.9 medications in 2021, respectively. The medication use did
not differ significantly between the sexes for any of the 3 years
(p=0.22,0.23,and 0.10, respectively) (Fig. 1).

Moreover, examination of the mean number of drugs prescribed
by the age range and year of the study showed that despite the ob-
served upward trend, the number of drugs prescribed per patient
according to age did not differ significantly (p=0.1, 0.2, and 0.3).

Table 2. Percentages (%) of patients with polypharmacy according
to age/sex (n=1,928)

S Age (y)
X
7579  80-84  85-89 >90 Total

Male 16.55 9.28 7.16 3.63 36.62
Female 20.80 15.35 15.72 11.51 63.38
Total 37.34 24.64 2287 15.15 100
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Fig. 2 shows the annual trends observed in each year.

An average of 12.9, 14.2, 12.9, and 10.5 drugs were prescribed to
patients aged 75-79, 80-84, 85-89, and > 90 years, respectively.
The result of the t-test showed statistically significant differences
between groups (p<0.01) (Fig. 3). The sub-analysis comparing
the mean numbers of drugs prescribed between patients >90
years and those aged 75-89 years showed no statistically signifi-
cant difference.

The results of the examination of the prevalence of excessive
polypharmacy (> 10 medications) revealed an increase over the

10.2

2019 2020 2021
W Male M Female

Fig. 1. Average number of medications by sex and year.

10.13

9.88

2020 2021

75-79y [ 80-84y M85-89y M>90y

Fig. 2. Average number of drugs by age and year.
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3-year period, with 538 (39.4%), S06 (41.5%), and 551 (45.1%)
patients in 2019, 2020, and 2021, respectively. Pearson prod-
uct-moment correlation test identified a high correlation between
the year and percentage of patients with excessive polypharmacy
(R?=0.98); however, this relationship was not statistically signifi-
cant (p=0.07). The most commonly prescribed drugs during the
study period were anilides (paracetamol), proton pump inhibitors
(PPIs), acetylic acid, lorazepam, and bisoprolol (Fig. 4).

The analysis of the prevalence of anticholinergic medication use

600 -

400 -
) I
0-

75-79 80-84 85-89

Age (y)

Fig. 3. Numbers of drugs dispensed during the study period accord-
ing to age groups.

—_—

Number of patients

2019 2020 2021

Anilides (paracetamol)
Benzodiazepine derivatives (lorazepam)

e Proton pump inhibitors (omeprazol)
== Bisoprolol

Platelet aggregation inhibitors

Fig. 4. Most prescribed medication over the 3 years.

revealed that 46% of the patients were on a drug with a low risk of
anticholinergic activity, while 37.5% were prescribed a drug with
high anticholinergic risk, a significant difference (p=0.006). Anal-
ysis of patients taking at least one anticholinergic drug across age
groups showed that 73.7% of individuals aged 75-79 years were
prescribed such medications; this percentage increased significant-
ly to 89% among patients aged > 90 years (p=0.0) (Fig. 5). Like-
wise, women were prescribed more anticholinergic drugs than
men (p <0.01). The results of the comparative analysis of prescrip-
tions of drugs with anticholinergic risk between patients under
and over 90 years of age revealed that such drugs were prescribed
to only 10.96% in patients < 90 years and 89.5% among those aged
>90 years; a statistically significant difference was observed
(p<0.01).

As most patients were prescribed several drugs, which could be
related to multimorbidity, we also analyzed the mean number of
pathologies. The mean number of diseases was significantly lower
in men (7.1) than in women (7.4). and showed a statistical differ-
ence (p=0.007). In contrast, while the mean number of diagnoses
per patient ranged from 6.81 to 7.10 across age groups, the differ-
ences were not statistically significant (p=0.1). Additionally, the
mean number of pathologies for 2019, 2020, and 2021 were 6.2,
6.4, and 6.5, respectively, and did not differ significantly (p=0.2).
The most prevalent diseases in the patients included in the study
were arterial hypertension (K86), non-insulin-dependent diabetes

400-

ABC scale
@ I High risk
S .
< B Moderate risk
1 Low risk
200

80-84 85-89
Age (y)

75-79

Fig. 5. Anticholinergic risks of the prescribed medications by age
groups. ACB scale, anticholinergic cognitive burden scale.
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(T90), arterial hypertension (K86), lipid metabolism disorders
(T93), and atrial fibrillation (K78).

DISCUSSION

The results of this study revealed a significant increase in the mean
number of drugs prescribed over the 3-year study period, from 9.4
in 2019 to 10.4 in 2021. These results should be interpreted with
caution as this increase cannot be attributed solely to the impact of
the pandemic. Factors other than COVID-19 may have contribut-
ed to this increase, as new diseases may have occurred during this
period. Moreover, the growing survival rate of the older population
also increases the probability of developing multiple chronic dis-
eases. The presence of two or more diseases affects approximately
40% of individuals aged > 65 years, and this prevalence increases
with age, increasing the likelihood of polypharmacy.' )

Considering the high vulnerability of the older population to
polypathology and the impact of COVID-19, which has resulted
in not only respiratory complications but also cardiac, hematologi-
cal, and other health problems, a remarkable increase in the pre-
scription of specific drugs designed to address these various medi-
cal conditions has been observed.”*” Furthermore, the impact of
the virus extends beyond the physical realm, with the older popu-
lation experiencing elevated stress and anxiety levels due to the
threat of the virus, pandemic uncertainties, and social isolation
measures. Healthcare practitioners frequently prescribe antide-
pressants and anxiolytics to manage such psychological bur-
dens.””)

We did not identify any research directly comparable to our
findings, which underscores the need for further research to im-
prove our understanding of medication patterns and their implica-
tions for older patients in primary care settings.

Regarding the characteristics of the included patients, 63.4% of
the patients were women. This distribution is consistent with that
of previous research that has related female sex to a higher preva-
lence of polypharmacy.™**** This can be attributed to several
factors. First, the demographic structure of the population plays an
important role as women tend to have a longer life expectancy
than men. Secondly, greater longevity exposes women to a higher
likelihood of developing multiple chronic diseases, leading to poly-
pharmacy.m Concerning age, in the present study, 720 patients
(37.3%) were 75-79 years of age, which is consistent with results
reported by Gutiérrez-Valencia et al,, in which polypharmacy was
more frequent in individuals aged 76-85 years.H) Contrary to
many studies suggesting that polypharmacy increases with age,"*
we did not observe this trend in our study. One possible explana-
tion could be that patients attending primary care centers present a
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relatively younger profile than those usually studied in polyphar-
macy research.

Our analysis of the number of polypharmacy patients across dif-
ferent age ranges revealed a decline throughout the 3-year study
period. However, the number of patients attending health centers
also decreased each year. This decline may be attributed to various
factors, particularly the COVID-19 pandemic. In 2020 and 2021,
many patients could not visit their healthcare facilities for regular
care, as they may have followed safety guidelines and stayed home.
Additionally, some individuals may have been relocated to alterna-
tive living arrangements such as staying with relatives or being ad-
mitted to nursing homes. Furthermore, some patients may have
died during the study period. These factors may have contributed
to the observed decrease in the number of patients receiving poly-
pharmacy over time.

We also analyzed the number of drugs prescribed according to
age groups; the average number of drugs dispensed during the
study period according to age groups was >12.9 drugs in the 75-
89 age group, which decreased to 10.5 in patients over >90 years
of age. These results are consistent with those of a study conduct-
ed in octogenarians with polypharmacy, in which the number of
medications gradually decreased with age.g) Furthermore, the
mean number of drugs prescribed during the study period,
9.3+0.15, is concordant with the findings of a previous study
conducted in primary care that identified the associations of co-
morbidities such as heart failure and ischemic heart disease with
higher levels of medication prescription. Specifically, the authors
identified a mean of nine medications for patients with heart fail-
ure and eight for those with ischemic heart disease.” In contrast
to our study, other investigations reported lower mean numbers
of medications. Hazen et al. reported a mean of eight chronic
medications.” Additionally, another study on oncology patients
reported 7.3 + 3.4 drugs (range 0-18)."” These findings highlight
the variability in the number of medications prescribed among
different patient populations.

In addition, our analysis of the prevalence of excessive polyphar-
macy among participants over the 3-year period revealed a gradual,
although not statistically significant, increase in the number of pa-
tients experiencing this geriatric syndrome. Approximately 40%—
45% of patients were affected by excessive polypharmacy. Com-
pared with a study of 1,140 octogenarian patients that reported ex-
cessive polypharmacy in 16.9% and 20.7% of men and women, re-
spectively, we observed a significantly higher prevalence in our co-
hort. These similarities with our study are significant because they
reiterate the need for physicians to be aware of the potential com-
plications arising from multiple drug interactions. These complica-
tions include adverse effects such as drug-drug interactions, in-
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creased risk of falls and fractures, cognitive impairment, and de-
creased functional capacity. Moreover, these findings emphasize
the importance of carefully managing polypharmacy to minimize
adverse effects and optimize patient outcomes.” "

Our sub-analysis of patients aged >90 years compared to the
rest of the participants did not reveal a significant difference in the
average number of prescribed drugs. In 2021, both groups were
prescribed an average of 9.8 drugs. This finding suggests that we
may be overlooking the issue of de-prescription in this age group
and that measures should be taken to address this issue and ensure
appropriate medication management for older adults.

Our study results revealed that the most commonly prescribed
drugs were anilides, PPIs, benzodiazepine derivatives, and platelet
aggregation inhibitors (excluding heparin). These results are con-
sistent with those of a Spanish study in Barcelona that analyzed the
electronic records of 916,619 people aged > 65 years. In that study,
49.9% of the participants had polypharmacy, and the same five
drugs were identified as the most frequently prescribed. Several
studies have confirmed that PPIs and antithrombotic agents are
the most commonly used drugs.4’43) These findings highlight the
prevalence of this problem, with a significant number of prescrip-
tions considered inappropriate owing to the unnecessary continu-
ation of PPIs and a lack of appropriate indications. Our results un-
derscore the need for healthcare professionals to exercise caution
when prescribing PPIs to older adults, considering the potential
risks and benefits, and ensuring that the indications are appropri-
ate." Likewise, this caution is required not only for PPIs but also
for every medication prescribed to older patients to avoid the inap-
propriate use of PPIs in older patients discharged from acute care
hospitals.

Our analysis using the anticholinergic risk scale revealed a signif-
icant difference between sexes, with a higher prevalence of anti-
cholinergic drug prescriptions among women, which is consistent
with previous studies.” Sex disparities in anticholinergic prescrip-
tion patterns may be attributed to various factors, including differ-
ences in disease prevalence, healthcare-seeking behaviors, and
pharmacokinetic and pharmacodynamic properties.””*” Our re-
sults showed that 73.7% of patients aged 75-79 years were pre-
scribed drugs with anticholinergic effects. We also observed a sig-
nificant increase up to 89.4% in patients > 90 years. These rates
were higher than those reported in a study that was also conducted
in the primary care setting, which reported that 25.8% of patients
received at least one drug with anticholinergic action.” Our re-
sults also revealed age-related changes in the use of anticholinergic
medications, with a notably higher prevalence among individuals
aged > 90 years. This finding aligns with the fact that advanced age

is often accompanied by multiple pathologies such as cognitive
impairment, dementia, Parkinson disease, and incontinence.” This
contributes to an increased likelihood of patients taking at least
one drug with anticholinergic properties as they age.49) Recent in-
vestigations have highlighted the adverse effects of anticholinergic
drugs, including an increased incidence of dementia. This empha-
sizes the importance of close monitoring and controlling the use of
anticholinergic medications to reduce short-, medium-, and long-
term adverse effects.””

In conclusion, we observed an increase in the mean number of
drugs prescribed over a 3-year study period in patients aged >75
years. Although partly attributable to the COVID-19 pandemic,
this growth underscores the complexity of polypharmacy in older
adults, which requires vigilant monitoring and management. This
study also revealed sex disparities, with a higher prevalence of
polypharmacy in women, and a notable prevalence of anticholin-
ergic medications, especially among those aged > 90 years. Further
research is required to better understand the underlying factors
that contribute to polypharmacy and anticholinergic risk in geriat-
ric patients. All healthcare professionals should prioritize the mini-
mization of drug use and be cautious when prescribing new medi-

cations.
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