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Abstract

Background The escalating global prevalence of polypharmacy presents a growing challenge to public health. In
light of this issue, the primary objective of our study was to investigate the status of polypharmacy and its association
with clinical outcomes in a large sample of hospitalized older patients aged 65 years and over.

Methods A two-year prospective cohort study was carried out at six tertiary-level hospitals in China. Polypharmacy
was defined as the prescription of 5 or more different medications daily, including over-the-counter and non-
prescription medications. Baseline polypharmacy, multimorbidity, and other variables were collected when at
admission, and 2-year outcomes were recorded by telephone follow-up. We used multivariate logistic regression
analysis to examine the associations between polypharmacy and 2-year outcomes.

Results The overall response rate was 87.2% and 8713 participants were included in the final analysis. The mean age
was 72.40 years (SD=5.72), and women accounted for 42.2%. The prevalence of polypharmacy among older Chinese
inpatients is 23.6%. After adjusting for age, sex, education, marriage status, body mass index, baseline frailty, handgrip
strength, cognitive impairment, and the Charlson comorbidity index, polypharmacy is significantly associated with
frailty aggravation (OR 1.432,95% ClI 1.258-1.631) and mortality (OR 1.365, 95% Cl 1.174-1.592), while inversely
associated with readmission (OR 0.870, 95% Cl 0.764-0.989). Polypharmacy was associated with a 35.6% increase in
the risk of falls (1.356, 95%CI 1.064-1.716). This association weakened after adjustment for multimorbidity to 27.3%
(OR 1.273,95%C1 0.992-1.622).

Conclusions Polypharmacy was prevalent among older inpatients and was a risk factor for 2-year frailty aggravation
and mortality. These results highlight the importance of optimizing medication use in older adults to minimize the
risks associated with polypharmacy. Further research and implementing strategies are warranted to enhance the
quality of care and safety for older individuals exposed to polypharmacy.
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Trial registration Chinese Clinical Trial Registry, ChiCTR1800017682, registered 09/08/2018.
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Background

As the technical report from the World Health Organi-
zation [1] states, polypharmacy is the concurrent use
of multiple medications. Although there is no stan-
dard definition of polypharmacy, it is often defined as
the routine use of five or more medications, including
over-the-counter, prescription, and/or traditional and
complementary medicines use [2]. Polypharmacy is a sig-
nificantly increasing threat to global health as a result of
multimorbidity and the consequent associated use of var-
ious medicines [3, 4]. At least one-third (33.7%) of peo-
ple who developed a non-communicable disease (NCD),
such as diabetes, chronic lung disease, or heart failure,
were diagnosed with multiple NCDs in their lifetime [5].
It was estimated that the prevalence of 2 or more chronic
diseases among Chinese older people aged 60 and above
reached 31.8% [6]. Evidence-based clinical guidelines and
care pathways [7] commonly recommend the simultane-
ous use of multiple drugs for treatment and prevention
in older patients with multimorbidity. It is estimated that
the prevalence of polypharmacy among hospitalized old-
ers was 56.32% [8], and higher than that of nursing home
residents and community-dwelling older people [9, 10].
These statistics highlight the need for multiple medica-
tions use in patient care. However, it is crucial to recog-
nize that the appropriateness of polypharmacy should
be carefully evaluated in this population. The older are
at greater risk of adverse effects due to decreased renal
and hepatic function, lower lean body mass, and reduced
hearing, vision, cognition, and mobility [11]. For instance,
decreased liver and kidney function leads to a decline in
the elimination of several drugs. Therefore, a comprehen-
sive assessment of polypharmacy is essential to ensure
optimal treatment while minimizing potential harm.

It is paramount to thoroughly consider the risks and
benefits of polypharmacy in the context of managing
multimorbidity. Some studies [12-16] have examined
that polypharmacy is linked to negative clinical outcomes
such as adverse drug reactions, drug-related events,
physical and cognitive functions, healthcare utilization
outcomes, or mortality. However, the literature exam-
ining the adverse outcomes of polypharmacy in older
people is complex, extensive, and conflicting [17]. These
findings emphasize the need to address the appropriate-
ness of polypharmacy specifically in the inpatient setting
and explore its association with adverse outcomes. In this
report, we aimed to determine the association between
polypharmacy and clinical outcomes through adjusting
multimorbidity, considered as significant confounding,
in a prospective cohort study. We sought to add more

evidence for a better understanding of polypharmacy and
clinically relevant consequences in the face of rising mul-
timorbidity and population ageing.

Methods

Study design and participants

We performed a prospective cohort study to investigate
older inpatients aged 65 years and over. To ensure nation-
ally representative samples, we selected one tertiary-level
hospital from each of the six administration regions of
China, taking into account the geographical distribution
and economic level. Within each selected hospital, all
older inpatients in the included Internal Medicine, Sur-
gical, Neurology, Orthopedics departments and Intensive
Care Units of these hospitals that met the criterion were
continuously enrolled from October 2018, through Feb-
ruary 2019. The inclusion criteria for participants were as
follows: Age>65 years; Willingness to provide informed
consent and actively participate in this study. Patients
who exhibited persistent impairment of consciousness
or communication, rendering them unable to effectively
communicate, along with their caregivers who were
unable to provide necessary information, were excluded
from the study. Both the baseline survey and telephone
follow-up after two years were carried out by 589 well-
trained registered nurses. In total, 9996 older inpatients
completed the baseline survey and 1283 persons were
removed for failure to follow up at 2 years. The over-
all response rate was 87.2% and 8713 participants were
included in the final analysis (Fig. 1). The trial is regis-
tered at the Chinese Clinical Trial Registry with registra-
tion number ChiCTR1800017682 on 09/08/2018.

The Ethics Committee of Peking Union Medical Col-
lege Hospital approved the study protocol(SK-400). Writ-
ten informed consent was obtained from each participant
(when collection started) before data collection.

Measurement instruments

Assessment of polypharmacy

Polypharmacy was defined as the prescription of 5 or
more different medications daily. The types of polyphar-
macy included over-the-counter and non-prescription
medicines, and we excluded Chinese herbal medicines
and health products. The number of medication use was
investigated at baseline survey when at admission, which
collected patients’ recent drug use through the medical
orders list.
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9996 patients from 6 hospitals were enrolled
Between (2018.10-2019.2)

1283 unable to contact

A 4

8713 included for analysis

2055 (23.6%)
polypharmacy

non-polypharmacy

6658 (76.4%)

Fig. 1 Flowchart of study participants

Assessment of multimorbidity

Multimorbidity was defined as the coexistence of 2 or
more chronic conditions [18]. In our study, multimor-
bidity was assessed according to the list of diagnoses at
admission based on the 10th International Statistical
Classification of Diseases (ICD-10). We determined the
Charlson Comorbidity Index (CCI) to serve as proxies
of participants’ chronic disease statuses. The Charlson
Comorbidity Index employs a systematic assignment
method for each type of disease to quantify comorbidi-
ties in patients [19]. The total score of the CCI consists of
a simple sum of the weights, with higher scores indicat-
ing more severe comorbidity conditions and greater mor-
tality risk [20].

Association between polypharmacy and health outcomes
Our outcomes of interest were 2-year falls, frailty aggra-
vation, all-cause readmission, and mortality.

1. Falls.
The well-trained nurses completed telephone follow-ups
according to a standard procedure. We recorded patients’

falls by self-reported “Yes/No” without times.

2. Frailty aggravation.

Baseline and 2-year frailty status were assessed accord-
ing to our protocol by using the FRAIL scale [21], which
consists of 5 simple self-reported questions, including
fatigue, resistance, ambulation, illness, and loss of weight.
Baseline assessment was completed by face-to-face inter-
view, 2-year frailty status of participants was accessed
through telephone follow-up. For fatigue, investigators
asked, “Did you (all or most of the time) feel tired in the
past 4 weeks?”. If the answer was “yes’, then they scored
1 point, otherwise, they scored 0 points. For resistance,
“Did you feel difficult to walk 10 steps without aid?” (“yes”
=1, “no” = 0). For illness, “Has the doctor ever told you
that you have more than five illnesses?” (“yes” = 1, “no” =
0). For ambulation, “Did you feel difficult to walk a quar-
ter of a mile by yourself?” (“yes” = 1, “no” = 0). Weight
loss: “Did you lose 5% of your total weight in the past 6
months?” (“yes” = 1, “no” = 0). The FRAIL scale scores
ranged from O to 5, which represent frail (3-5), pre-frail
(1-2), and robust (0). Frailty aggravation included inpa-
tients who transitioned from robust to pre-frail or frail,
and from pre-frail to frail over a 2-year follow-up period.

3. Readmission.
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The investigators asked patients to recall readmissions
in the previous 2 years and recorded “Yes/No” without
times.

4. Mortality.

The investigators got in contact with inpatients or their
families, and if their family informed that the patient had
died, then they recorded it as mortality and ended the
investigation. Specific times of death were not obtained
due to online data collection constraints and limited
access to detailed medical records.

Other covariates

In addition to sociodemographic data including age, sex,
education, ethnicity, BMI, marital status, smoking, and
alcohol consumption, we assessed other geriatric syn-
dromes including baseline frailty status, cognitive impair-
ment and handgrip strength. Of sociodemographics,
levels of education were classified as illiterate, primary
school, middle school and diploma and above. Ethnicity
included two categories as the Han nationality and other
nationalities. Body mass index (BMI, weight divided
by the square of height) was categorized as under-
weight (BMI<18.5 kg/m?), normal (18.5<BMI<24 kg/
m?), overweight (24<BMI<28 kg/m?) and obesity
(>28 kg/m?) [22]. Martial status included married and
divorced or widowed. Smoking and alcohol consump-
tion were grouped as non-smoker, current smoker and
former smoker, and non-drinker, current drinker and
former drinker, respectively. The baseline frailty status
was assessed as described earlier. As for covariate, pre-
frail and frail were grouped into frailty, and robust was
grouped into non-frailty. We used the Mini-Cog Scale
to assess cognitive function and recognized cognitive
impairment by Mini-Cog Scale score<2 [23]. Handgrip
strength with the dominant hand was measured by using
a dynamometer while sitting, and low handgrip strength
was defined as a two-categorical variable with cut-points
of 28 kg in men and 18 kg in women [24].

Statistical analysis

Continuous variables were expressed as means (stan-
dard deviations, SD), categorical variables as frequencies
(percentages), and non-normally distributed covariates
as median and interquartile range. We used X2 tests to
compare categorical variables and t tests or analyses of
variance (ANOVA) to compare continuous variables.
To examine the associations between polypharmacy
and 2-year outcomes, we employed multivariate logistic
regression analysis in three models: an unadjusted model,
an adjusted model 1, and an adjusted model 2. Model 1
adjusted for demographic and baseline health variables,
including age, sex, education, marriage status, BMI,
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baseline frailty, handgrip strength, and cognitive impair-
ment, based on existing literature and professional judg-
ment. Model 2 included all variables from Model 1 and
additionally adjusted for the Charlson comorbidity index
to account for the overall comorbidity burden. When
examining the association between polypharmacy and
2-year frailty aggravation, we adjusted all variables except
baseline frailty in model 1 and 2. We determined the
association with a binomial distribution presented as the
Odds ratio (OR) and 95% confidence interval (95% CI). A
two-sided p<0.05 is considered as a statistically signifi-
cant result. All the statistical analyses were carried out
by SAS® Proprietary Software version 9.4 (SAS Institute,
Cary, NC, USA).

Results

Characteristics of study participants

Table 1 shows the baseline characteristics of the study
population. We identified 8713 hospitalized patients
(2055 [23.6%] polypharmacy, 6658 [76.4%] non-poly-
pharmacy). The mean age of this sample was 72.40
years (SD=5.72), women accounted for 42.25%, and the
prevalence of underweight and obesity was 6.70% and
9.85%, respectively. 52.08% of the older inpatients had
low handgrip strength, and 19.04% presented cognitive
impairment.

At baseline, the incidence of polypharmacy increases
with age. The proportion of inpatients with polyphar-
macy was highest in the 85+age group (39.51%). Older
people with higher levels of education were more likely
to experience polypharmacy (18.69% of illiterate, 22.49%
of middle school, 25.61% of middle school, 25.56% of
diploma and above, P<0.0001, Supplementary Table
1). Current smokers and former smokers had a higher
prevalence of polypharmacy than non-smokers, while
the only significant difference is between former smokers
(27.44%) and current/non-smokers (22.77% and 22.39%,
respectively, P<0.0001). No differences in medication use
were found concerning alcohol consumption. In addition,
inpatients with polypharmacy were more likely to have
low handgrip strength(26.29%, P<0.0001) and cognitive
impairment (26.64%, P=0.0015) compared to inpatients
without polypharmacy. Older patients with a higher dis-
ease burden have a higher incidence of polypharmacy.

Association between polypharmacy and health outcomes

As of the two-year date at follow-up, 1510 (17.33%) older
inpatients had died, 2071 (23.77%) inpatients reported
all-cause readmissions, 366 (4.20%) and 708(8.13%) inpa-
tients experienced falls and frailty aggravation respec-
tively (Table 2). We also conducted a sensitivity analysis
dividing “polypharmacy” into 3 groups (<3 drugs; 3~4
drugs; =5 drugs). The results and discussion were
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Variables n.total Polypharmacy (= 5 medications) No polypharmacy (<5 medications) p-value
Age <0.0001
65-74 6176 1322 (214) 4854 (78.6)
75-84 2251 620 (27.5) 1631 (72.5)
>85 286 113(39.5) 173 (60.5)
Gender 04138
Male 5032 1203 (23.9) 3829 (76.1)
Female 3681 852 (23.1) 2829 (76.9)
Ethnicity <0.0001
Other 518 55(10.6) 463 (89.4)
Han 8195 2000 (24.4) 6195 (75.6)
Education <0.0001
llliteracy 1407 263 (18.7) 1144 (81.3)
Primary school 2517 566 (22.5) 1951 (77.5)
Middle school 3537 906 (25.6) 2631 (74.4)
Diploma and above 1252 320 (25.6) 932 (744)
BMI 0.1300
<185 584 131 (224) 453 (77.6)
18.5-23.9 4173 945 (22.6) 3228 (774)
24-27.9 2981 737 (24.7) 2244 (75.3)
>28 858 215(25.1) 643 (74.9)
Marital status 04691
Married 7742 1836 (23.7) 5906 (76.3)
Divorced or widowed 963 218(22.6) 745 (77 4)
Smoking <0.0001
Non-smoker 5739 1285 (22.4) 4454 (77 .6)
Current smoker 988 225 (22.8) 763 (77.2)
Former smoker 1986 545 (27.4) 1441 (72.6)
Drinking 0.3891
Non-drinking 06668 1562 (23.4) 5106 (76.6)
Current drinking 1015 233(23.0) 782 (77.0)
Former drinking 1030 260 (25.2) 770 (74.8)
Baseline frailty status <0.0001
Non-frailty 7199 1573 (21.9) 5626 (78.1)
Frailty 1514 482 (31.8) 1032 (68.2)
Handgrip <0.0001
Low handgrip 4538 1193 (26.3) 3345 (73.7)
Normal handgrip 4175 862 (20.6) 3313 (794)
Cognition impairment 0.0015
No 6552 1501 (22.9) 5051 (77.1)
Yes 1659 4472 (26.6) 1217 (73.4)
ca <0.0001
0 4911 970 (19.8) 3941 (80.2)
1 1766 687 (38.9) 1079 (61.1)
2 1606 290( 8.1) 1316 (81.9)
3 272 66 (24.3) 206 (75.7)
4 43 8(41.9 25(58.1)
5 10 (30 0) 7(70.0)
6 72 12(16.7) 60 (83.3)
7 24 6(25.0) 18 (75.0)
8 4 2 (50.0) 2 (50.0)
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Outcomes Polypharmacy Non-polypharmacy 2-year n.event
Falls 111(30.33) 255(69.67) 366

Frailty aggravation 164 (23.16) 544 (76.84) 708
Readmission 487(23.52) 1584(76.48) 2071

Mortality 340(22.52) 1170(77.48) 1510

Table 3 Multivariate Logistic Regression Analysis of Polypharmacy with 2-Year outcomes

Outcomes Non-adjusted (OR, 95% Cl) Adjusted model 1 (OR, 95% Cl) Adjusted model 2 (OR, 95% Cl)
Falls 1.356 (1.064-1.716) 1.308 (1.021-1.665) 1.273(0.992-1.622)
Frailty Aggravation 1367 (1.114-1.676) 1.221(0.987-1.510) 1432 (1.258-1.631)
Readmission 0.966 (0.855-1.091) 0.894 (0.787-1.013) 0.870 (0.764-0.989)
Mortality 1.162 (1.012-1.337) 1.322(1.141-1.536) 1.365 (1.174-1.592)

presented in the supplementary materials (Supplemen-
tary Table 2).

Falls

For the unadjusted model of self-reported falls, poly-
pharmacy was associated with a 35.6% increase in the
risk of falls (OR 1.356, 95%CI 1.064—1.716). This asso-
ciation was not statistically significant after fully adjust-
ing for covariates including multimorbidity (OR 1.273,
95%CI 0.992—1.622; Table 3). The non-significant finding
may be due to insufficient statistical power, as the sample
size (n=366 with 2-year falls; Table 2) may not have been
large enough to detect a significant difference.

Frailty aggravation

Older patients with polypharmacy had significantly
higher odds of frailty aggravation in two years compared
with those who did not receive polypharmacy (OR 1.367,
95%CI 1.114-1.676). Multimorbidity is strongly associ-
ated with frailty deterioration [25], after adjusting for the
C(J, this association slightly increased (OR 1.432, 95%CI
1.258-1.631; Table 3). As for this outcome, we created a
new variable for frailty status transition as a four-cate-
gorical variable, including frailty aggravation, consistent
frailty, frailty improvement, and consistent non-frailty.
The association between polypharmacy and other frailty
status transition or 2-year frailty status were presented in
Supplementary Tables 3 and 4.

Readmission

The association between polypharmacy and all-cause
readmission was not statistically significant (OR 0.996,
95% CI 0.855-1.091). After adjusting for covariates, inpa-
tients with polypharmacy had a lower risk of readmission
compared to inpatients without multiple drug use (OR
0.870, 95% CI 0.764—0.989; Table 3).

Mortality
As shown in Table 3, inpatients with polypharmacy
had slightly higher odds of mortality in the unadjusted

model (OR 1.162, 95%CI 1.012-1.337). We then adjusted
sex, age, education, marital status, BMI, frailty, hand-
grip strength, and cognition impairment, this associa-
tion still existed (OR 1.322, 95%CI 1.141-1.536). After
fully adjusting variables by adding the CCI score, this
association significantly increased (OR 1.365, 95%CI
1.174-1.592).

Discussion

This cohort study demonstrates that polypharmacy is
highly prevalent (23.6%) among older inpatients, while
this prevalence is relatively low compared to other stud-
ies of hospitalized patients [26, 27]. Since the study
included hospitals from various regions of China, with
diverse geographical and economic backgrounds, this
prevalence could reflect general medicine use condi-
tions. Some regions may have strict prescribing practices,
contributing to the lower observed prevalence. Correla-
tion analysis indicated that polypharmacy is significantly
associated with frailty aggravation and mortality among
older inpatients (P<0.0001), while it is not related to
falls and is inversely associated with readmission within
two years. However, it is worth noting that regarding
the sample size of deaths, which accounted for 17.33%
of total cases, we were unable to obtain outcome ratings
for their falls, frailty, and readmission. It is necessary to
consider that a higher number of adverse outcomes may
have occurred in those inpatients who died. Therefore,
the role of polypharmacy in our results may have been
underestimated.

Falls

This study illustrated that compared to inpatients who
did not experience multiple drug use, inpatients with
polypharmacy had a higher risk of falls. Polypharmacy
increases the incidence of drug-drug interactions and
drug-disease interactions and its adverse effects lead
to an increased risk of falls. Gait disturbance medi-
ates the relationship between medication quantity and
incidence of falls [28], e.g., polypharmacy may cause
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reduced walking speed and shortened stride length in
older adults, which directly affects their gait stability
and thus increases the incidence of falls. Furthermore,
polypharmacy (taking four or more prescription medica-
tions daily) was positively associated with recurrent falls,
particularly psychotropic drugs. Recurrent fallers dem-
onstrate less confidence in their ability to perform daily
activities and have an increasing likelihood of admission
[29]. In addition to the number of medications being a
critical factor for falls among older people, the types or
quality indicators of medication use are associated with
the risk of fall occurrence. The presence of multiple fall
risk-increasing drugs (FRIDs) in prescription is an inde-
pendent risk factor for falls, even in patients with few
medications [30]. FRIDs can also contribute to falls by
causing gait disturbances, especially drugs with sedative
properties [31]. Of all the deprescribing tools, potentially
inappropriate medications (PIMs) have been indepen-
dently associated with inpatient falls [32].

In summary, polypharmacy is a critical indicator of falls
among older patients. However, falls in the older are mul-
tifactorial and may be a direct result of physical illness or
frailty [33]. Recurrent fallers have a greater need to pre-
vent falls, and medications are considered modifiable risk
factors [29]. Currently, there is insufficient evidence on
the risk-benefit ratio of prescribing multiple medications
versus the potential benefits of preventive deprescribing
[34, 35]. More evidence is needed to clarify the effective-
ness of reducing the number of FRIDs or medicines in
reducing the incidence of falls and to inform the manage-
ment of polypharmacy.

Frailty aggravation

Polypharmacy has a persistent and negative effect on the
overall health of older persons, leading to exacerbation
of frailty. Polypharmacy increases the risk of drug-drug
interactions and side effects, which can lead to a decline
in body functions and the development of frailty. There
is a complex interplay between polypharmacy, multi-
morbidity, and frailty. While polypharmacy is entangled
with several geriatric syndromes including frailty, falls,
and cognitive impairment [36], the causal relationship
between these factors has not been determined. Even
with cohort studies where polypharmacy is measured at
baseline and frailty aggravation is tracked over time, it
remains unclear what is the original cause and what are
the consequences. Polypharmacy may lead to increased
frailty, but it is also plausible that frail individuals are
more likely to be prescribed multiple medications due to
their complex health needs.

Polypharmacy is associated with a wide range of
adverse health outcomes, especially amplified in those
individuals with frailty [37]. In addition to frailty aggrava-
tion, frail older patients with polypharmacy are less likely
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to experience improvement in their frail status compared
to patients without polypharmacy [37]. Healthcare pro-
viders should conduct thorough pharmaceutical reviews
for frail older adults to reduce unnecessary drug use and
minimize side effects [38]. This approach can help pre-
vent more severe adverse outcomes and promote the res-
toration of physical condition.

In patients with comorbidities and frailty, the risk-
benefit ratio of specific drugs tends to increase due to
reduced functional reserve and impaired compensatory
mechanisms [39]. As frailty is a dynamic syndrome [40],
it should be noted that the relationship between poly-
pharmacy and frailty is complex and influenced by vari-
ous factors, such as mobility levels, appropriateness of
medication selection, and accuracy of dosage manage-
ment may impact this association. Further research is
needed to explore the roles of underlying factors and pro-
vide more specific guidance and intervention measures.

Readmission

Polypharmacy does not show a positive relationship
with 2-year readmission. Previous studies have shown
that potentially inappropriate medication use, not poly-
pharmacy, was associated with readmission [41]. How-
ever, Lu et al. analyzed medication use by measuring it
quarterly and incorporating it as time-varying variables
in their model analysis, both polypharmacy and poten-
tially inappropriate medication use were associated with
fracturespecific admissions with dose-response relations
[42]. Drug-related readmission (DRA) is defined as read-
mission due to an adverse drug reaction as a primary or
significant cause, for which polypharmacy is a significant
predictor [43]. These findings might suggest that medi-
cation use, frailty and comorbidity each act on adverse
health outcomes through their parallel pathophysiologi-
cal mechanism. This result also might suggest that inpa-
tients with polypharmacy may reflect a higher degree of
concern about health conditions, leading to polyphar-
macy as a protective factor for readmission statistically.
In conclusion, measurement of drug exposure may lead
to different conclusions on study outcomes, while the
role of polypharmacy on patient readmission cannot be
ignored, and high-level medication review interventions
reduce hospitalization rates and improve outcomes more
significantly in hospitalized patients [44]. Interventions
such as comprehensive clinical evaluation for disease
management in hospitalized patients on multiple medi-
cations are necessary.

Mortality

This study also confirmed the polypharmacy-mortal-
ity association, which has been controversial. Zhao et
al. [8] conducted a retrospective cross-sectional study
and revealed that polypharmacy was associated with a
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reduction in mortality. Pozzi et al. [41] showed that in
univariate analysis, mortality was two-fold higher in par-
ticipants with polypharmacy, while when performing
multivariable Cox regression analysis models, polyphar-
macy was no longer associated with an increased risk of
mortality. However, a dose-response relationship exists
between polypharmacy and all-cause mortality in longer-
term longitudinal studies [45]. Chang et al. [46] adjusted
for age, sex, residential area, and CCI score in the multi-
variate Cox models and reported that polypharmacy was
associated with significantly a higher risk of mortality.
The present study adequately adjusted for baseline frailty,
multimorbidity and other confoundings, and the associa-
tion remained. The result indicated that polypharmacy
and the range of medicine use problems that arise from
it, including potential inappropriate prescribing, adverse
drug-drug interactions and adverse drug-disease interac-
tions, prescribing cascades [45-48], increase the risk of
death in hospitalized patients. Some studies have been
carried out to examine the effectiveness of medication
review [49] or non-pharmacological interventions [50]
for older patients to minimise the exposure of older inpa-
tients to medication-related harm.

Limitations

Several limitations of this study have to be addressed.
First, the calculation of multiple drugs use in this study
was based on the self-reported number of medications
counted by the inpatients at the time of admission, which
may cause recollection bias. Second, we did not collect
and analyze specific information on drug prescriptions,
such as types of drugs or potentially inappropriate medi-
cations, anticholinergic burden, and the efficacy of poly-
pharmacy may be overestimated based on the number
of drugs rather than quality. Third, the outcomes were
reported by patients through dial follow-up, resulting
in possible subjective recollection bias. Furthermore, by
only considering fall occurrence, rather than the number
of falls experienced by participants, the current analy-
sis may fail to capture the full extent of the relationship
between polypharmacy and fall risk. The frequency of
falls can provide a more comprehensive understanding
of developing targeted interventions and understanding
the clinical implications of polypharmacy in the context
of falls among older adults. Patients who died within two
years after the baseline investigation were likely to have
been readmitted to the hospital before their death, and
only the outcome, mortality, was recorded through tele-
phone follow-up with their families. These cases were
not included in the analyses of polypharmacy with other
health outcomes, and as mentioned above, the impact of
polypharmacy may have been underestimated. For future
research, time-to-event analysis methods such as Cox
proportional hazards models and Kaplan-Meier curves
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are particularly useful for analyzing the timing and prob-
ability of events over a period. These methods could pro-
vide more nuanced insights into the dynamics between
polypharmacy and outcomes like mortality.

Conclusion

Polypharmacy and multimorbidity were prevalent among
hospitalized patients aged>65 vyears. Polypharmacy
(=5 medications) had an increased risk of 2-year frailty
aggravation and mortality, showing that a re-evaluation
of polypharmacy may be warranted and inpatients with
polypharmacy still require more attention for adverse
outcomes.
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