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ABSTRACT

Background: Falls among older adults are a leading cause of injury, disability, and mortality. Polypharmacy, commonly defined as
the concurrent use of five or more medications, is increasingly prevalent in elderly populations and has been implicated as a potential
risk factor for falls, particularly in community-dwelling individuals.

Objective: To evaluate the association between polypharmacy and the incidence of recent falls among elderly individuals living
independently in community settings.

Methods: A cross-sectional study was conducted over eight months in urban and semi-urban areas of Punjab, Pakistan. A total of
500 community-dwelling individuals aged 65 years or older were recruited through multistage sampling. Data on medication use,
fall history (past 6 months), cognitive status (MMSE), and functional mobility (Timed Up and Go test) were collected via structured
interviews. Polypharmacy was defined as the use of >5 medications. Chi-square and multivariate logistic regression were applied
to determine the association between polypharmacy and fall incidence, adjusting for confounders.

Results: Out of 500 participants, 240 (48%) were identified with polypharmacy. The fall incidence was significantly higher in the
polypharmacy group (32.5%) compared to those using fewer medications (12.3%). Higher fall rates were also observed in
participants with poor mobility and cognitive impairment. Polypharmacy remained an independent predictor of falls even after
adjusting for age, comorbidities, mobility, and cognition (p<0.001).

Conclusion: Polypharmacy is significantly associated with increased fall risk in community-dwelling older adults. Targeted
deprescribing and medication reviews should be prioritized to reduce fall-related morbidity and promote safer aging in place.

Keywords: Aged, Cognition Disorders, Community Health, Drug Therapy, Falls, Gait Disorders, Pakistan, Polypharmacy, Risk
Assessment, Self Medication.
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INTRODUCTION

Falls are a major public health concern among older adults, often leading to serious consequences such as fractures, loss of independence,
hospitalization, and even death. As populations age globally, the burden of fall-related injuries is expected to rise significantly,
underscoring the need for a better understanding of modifiable risk factors (1,2). Among these, polypharmacy—commonly defined as
the concurrent use of five or more medications—has emerged as a potential contributor to falls in elderly individuals. With the increasing
prevalence of chronic conditions among older adults, polypharmacy has become a widespread and growing phenomenon, particularly
in community-dwelling populations who manage their medications independently (3,4). The complexity introduced by multiple drug
regimens raises important safety concerns, especially in relation to adverse drug events, drug-drug interactions, and impaired physical
or cognitive function. Existing research has consistently associated polypharmacy with a range of negative health outcomes, including
cognitive impairment, frailty, reduced mobility, and diminished balance—all of which are established risk factors for falls (5). Certain
classes of medications such as sedatives, antipsychotics, antihypertensives, and antidepressants have been particularly implicated in
increasing fall risk due to their effects on the central nervous system and blood pressure regulation (6). However, beyond the
pharmacological risks associated with specific drugs, the mere number of medications—irrespective of type—has also been shown to
be an independent predictor of falls. This raises critical questions about the cumulative burden of multiple drugs and their interplay in
compromising an older adult’s ability to safely navigate their environment (7).

Despite these concerns, much of the literature has focused on institutionalized or hospitalized older populations, where the risks and
patterns of medication use may differ substantially from those living independently in the community. Community-dwelling older adults
often self-administer their medications without the continuous oversight found in institutional settings, making them uniquely vulnerable
to the complications of polypharmacy (8,9). Furthermore, the social and environmental contexts of independent living—such as
household hazards, limited access to care, or inconsistent follow-up—may interact with polypharmacy in ways that exacerbate fall risk.
While some studies have attempted to explore this relationship in community-based settings, their findings have been mixed (10,11).
Methodological differences, such as varying definitions of polypharmacy and falls, differing sample sizes, and inconsistent adjustment
for confounding variables, have led to a lack of consensus in the literature. As a result, clinicians and policymakers still face uncertainty
about the strength and nature of the association between polypharmacy and falls among elderly individuals residing in their own homes
(12). This knowledge gap poses a challenge to the development of evidence-based interventions that could mitigate the risks associated
with complex medication regimens in older adults who are otherwise living independently. In light of these uncertainties, there is a clear
and urgent need for well-designed studies that specifically examine the association between polypharmacy and fall risk in community-
dwelling older adults. A better understanding of this relationship would help inform clinical decision-making, guide medication reviews,
and support public health strategies aimed at fall prevention. The present study addresses this gap by evaluating the association between
polypharmacy—defined as the use of five or more medications—and the incidence of recent falls among elderly individuals living
independently. The objective is to determine whether polypharmacy constitutes a significant risk factor for falls in this population,
thereby contributing to the growing body of knowledge needed to promote safer aging in place.

METHODS

This cross-sectional study was conducted over a period of eight months from June 2023 to January 2024 in selected urban and semi-
urban regions of Punjab, Pakistan, including community health centers, outpatient clinics, and residential communities catering to elderly
populations. The primary aim was to evaluate the association between polypharmacy—operationally defined as the concurrent use of
five or more prescribed or over-the-counter medications—and the incidence of recent falls among community-dwelling older adults
aged 65 years and above. Participants were recruited using a multistage sampling technique to ensure representation across varying
socioeconomic and educational backgrounds. Initial contact was established through community outreach programs and partnerships
with local health workers. Individuals were included if they were aged 65 years or older, resided in the community independently (either
alone or with family), and were capable of providing informed consent. Exclusion criteria included known neurocognitive disorders
(e.g., dementia or Parkinson’s disease), current hospitalization or institutionalization, severe visual or hearing impairments that could
hinder data collection, and any medical condition rendering the individual non-ambulatory or bedridden.

Based on an anticipated fall prevalence of 25% in community-dwelling elderly individuals with polypharmacy and 15% in those without,
with a power of 80% and an alpha level of 0.05, the required sample size was calculated to be 452 participants. To account for potential
non-response or incomplete data, a 10% buffer was added, bringing the final target sample size to approximately 500 individuals (3,4).
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A structured face-to-face interview was conducted by trained research assistants fluent in both Urdu and Punjabi, ensuring cultural and
linguistic appropriateness in data collection. Data were collected using a standardized questionnaire developed specifically for this study,
which included sections on sociodemographic characteristics, medical history, current medications, and history of falls within the past
six months. A fall was defined according to the World Health Organization criteria as “an event which results in a person coming to rest
inadvertently on the ground or floor or other lower level.” The primary outcome variable was self-reported incidence of one or more
falls within the preceding six months. Medication use was recorded by directly inspecting prescriptions, pill bottles, and self-reporting,
and polypharmacy was coded as a dichotomous variable: >5 medications versus <5 medications.

Functional status was assessed using the Timed Up and Go (TUG) test, while cognitive screening was conducted using the Urdu-
translated version of the Mini-Mental State Examination (MMSE) to control for potential confounding (13). Participants were also asked
about comorbidities such as diabetes, hypertension, arthritis, and visual impairment, which were verified through medical records when
available. All data were anonymized and securely stored in a password-protected database to maintain confidentiality. Statistical analysis
was conducted using SPSS version 26. Descriptive statistics were used to summarize the demographic and clinical characteristics of the
study population. Continuous variables were reported as means and standard deviations, while categorical variables were presented as
frequencies and percentages. To examine the association between polypharmacy and recent falls, the Chi-square test was used for
bivariate analysis, followed by multivariate logistic regression to adjust for potential confounders including age, gender, comorbidities,
cognitive status, and functional mobility scores. As data followed a normal distribution, assumptions for parametric testing were met.
The level of statistical significance was set at p < 0.05. Ethical approval was obtained from the Institutional Review Board (IRB) of the
relevant institute. All participants provided written informed consent prior to their inclusion in the study, with verbal consent accepted
in cases of limited literacy, witnessed and documented by an impartial third party. The study adhered to the ethical principles outlined
in the Declaration of Helsinki and was conducted with the utmost respect for participant autonomy, privacy, and well-being.

RESULTS

The study included a total of 500 community-dwelling older adults with a mean age of 72.4 + 5.6 years. Among the participants, 43.6%
were male and 56.4% were female. Most individuals (62.0%) had education above the primary level, while 38.0% had primary-level
education or less. A large majority (76.0%) lived with their families, and common comorbid conditions included hypertension (59.0%),
diabetes (42.0%), and visual impairment (32.0%). Among the total participants, 260 individuals (52.0%) were taking fewer than five
medications, and 240 individuals (48.0%) were identified as having polypharmacy (=5 medications). A significant difference was
observed in fall incidence between these groups. The group with polypharmacy experienced a notably higher incidence of falls (32.5%)
compared to the group without polypharmacy (12.3%). Timed Up and Go (TUG) test results further demonstrated a gradient in fall risk
based on mobility status. Participants with normal mobility (TUG <10 seconds) reported only 10 falls among 210 individuals. Those
with mild mobility risk (TUG 10-14 seconds) had 35 falls among 170 participants, and those with high risk (TUG >14 seconds) recorded
65 falls among 120 participants. Cognitive assessment using the Mini-Mental State Examination (MMSE) revealed that fall incidence
increased with cognitive impairment severity. Among those with normal cognition (MMSE >24), only 30 falls were recorded in 320
participants. In contrast, 40 falls each were recorded in groups with mild (MMSE 18-23) and moderate-to-severe (MMSE <18) cognitive
impairment, though these groups comprised fewer participants, suggesting a disproportionately higher fall rate. Overall, the results
demonstrated a clear association between polypharmacy and increased fall incidence, with corroborating trends observed in functional
mobility and cognitive status. These findings support the hypothesis that complex medication regimens and physical or cognitive decline
jointly elevate fall risk in independently living elderly individuals.

Table 1: Demographic Characteristics of Participants (N = 500)

Variable N (%) or Mean = SD
Age (mean = SD) 72.4+5.6

Gender

Male 218 (43.6%)

Female 282 (56.4%)
Education

Primary or below 190 (38.0%)

Above primary 310 (62.0%)
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Variable N (%) or Mean = SD
Living Style

Alone 120 (24.0%)

with Family 380 (76.0%)
Hypertension 295 (59.0%)
Diabetes 210 (42.0%)

Visual Impairment 160 (32.0%)

Table 2: Association Between Polypharmacy and Fall Incidence
Polypharmacy Status Number of Participants Participants with Falls Fall Incidence (%)
<5 Medications 260 32 12.3%
>5 Medications 240 78 32.5%

Table 3: Fall Incidence by Timed Up and Go (TUG) Score
TUG Score Category Participants Falls Observed
<10 sec (Normal) 210 10
10-14 sec (Mild Risk) 170 35
>14 sec (High Risk) 120 65

Table 4: Fall Incidence by MMSE Cognitive Score
MMSE Score Category Participants Falls Observed
>24 (Normal Cognition) 320 30
18-23 (Mild Cognitive Impairment) 130 40
<18 (Moderate-Severe Impairment) 50 40
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DISCUSSION

The results of this study demonstrated a significant association between polypharmacy and increased incidence of falls among
community-dwelling older adults. These findings reinforce the body of literature that positions polypharmacy, particularly the use of
fall-risk-increasing drugs (FRIDs), as a key modifiable factor contributing to fall risk in the elderly. In this cohort, individuals using five
or more medications had a markedly higher fall incidence (32.5%) compared to those on fewer medications (12.3%). This pattern
remained consistent even after adjusting for cognitive impairment and functional mobility—factors independently associated with fall
risk. The observed association is consistent with prior research from multiple international cohorts. Polypharmacy alone was associated
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with an elevated fall risk, the presence of FRIDs—particularly sedatives, antidepressants, and anticholinergics—intensified this risk
significantly (14,15). Similarly, a study demonstrated that using two or more FRIDs independently predicted falls in a low-income U.S.
population of older adults, even when total medication count was low (16).

The strength of the current study lies in its exclusive focus on community-dwelling older adults—a group often underrepresented in fall-
related polypharmacy research. Many existing studies prioritize hospitalized or institutionalized populations, where medication regimens
and fall dynamics differ considerably. For instance, as reported polypharmacy-related fall risk in inpatients, but acknowledged differing
external risk profiles in community settings (17-19). Functionally, mobility impairment measured by the Timed Up and Go (TUG) test
and cognitive decline assessed via MMSE also correlated with higher fall risk, aligning with findings from a study, which observed that
a polypharmacy threshold of five or more medications was linked to both impaired gait and cognition (20) Nevertheless, the study is
not without limitations. The cross-sectional design limits causal inference, as temporal relationships between medication use and fall
events cannot be definitively established. Self-reported fall data, though standardized using WHO criteria, remain susceptible to recall
bias. Medication lists were verified where possible, yet over-the-counter drug use and adherence were not comprehensively captured.
Additionally, while statistical adjustments were made for major confounders, residual confounding cannot be ruled out. Another
important consideration is the heterogeneity of medications classified under polypharmacy. Not all drugs pose equal fall risk, and some
may be clinically necessary despite their association with adverse events. This supports findings of a study that, polypharmacy only
increased fall risk when combined with antidepressants or benzodiazepines (21,22).

Despite these limitations, the findings offer valuable clinical insights. They suggest that routine medication reviews—especially those
that identify FRIDs—should be integral to fall prevention strategies in community healthcare settings. Deprescribing protocols,
pharmacist-led interventions, and geriatric assessments may all play roles in mitigating fall risk through rational pharmacotherapy. As
noted by a study, although the relationship between polypharmacy and falls is complex and confounded by multimorbidity, a monotonic
increase in fall risk with each additional drug persists (23). Future research should consider longitudinal designs to better clarify
causality, incorporate pharmacodynamic data, and evaluate targeted deprescribing trials to reduce fall incidence. Investigating the
interaction between medication types, comorbid conditions, and social determinants of health in fall dynamics would further enrich
understanding and inform policy In conclusion, the current findings contribute to a growing consensus that polypharmacy, especially
when it includes high-risk medications, is a significant predictor of falls among older adults living independently. Addressing
polypharmacy through comprehensive, personalized, and regularly updated medication plans may substantially reduce fall-related
morbidity in this vulnerable population.

CONCLUSION

This study established a strong association between polypharmacy and increased fall incidence among community-dwelling older adults,
with risk further amplified by impaired mobility and cognition. The findings underscore the critical need for regular medication reviews
and cautious prescribing practices to mitigate fall risk. Targeted interventions addressing polypharmacy can significantly enhance the
safety and independence of elderly individuals aging in place.
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