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Abstract:

Polypharmacy, defined as the simultaneous use of multiple medications, is increasingly prevalent among elderly
populations due to rising life expectancies and the growing burden of chronic illnesses. While necessary in
managing complex conditions, polypharmacy presents significant risks, including adverse drug reactions (ADRs),
medication non-adherence, and increased healthcare utilization. This systematic review evaluates evidence-based
strategies for managing polypharmacy, focusing on comprehensive medication reviews, deprescribing practices,
interdisciplinary care models, and digital health tools. Comprehensive medication reviews guided by frameworks
such as the Beers Criteria and STOPP/START guidelines have significantly reduced ADRs and enhanced
adherence. Additionally, deprescribing, interdisciplinary approaches, and the integration of digital health
technologies such as clinical decision support systems (CDSS) and medication adherence apps have
revolutionized polypharmacy management. However, barriers such as healthcare disparities, regulatory
complexities, and professional training gaps remain. Addressing these challenges requires a patient-centered,
holistic approach emphasizing collaboration, education, and technological innovation. By synthesizing current
evidence, this review aims to outline the opportunities and challenges in polypharmacy management, providing
actionable strategies to optimize medication use among elderly populations.
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Introduction

Polypharmacy, often referred to as the “necessary complex medication regimens.
evil” of geriatric medicine, has become an unavoid-
able reality in modern healthcare systems. The term
typically describes the use of five or more medica-
tions concurrently, a scenario that affects nearly
50% of individuals over the age of 65 and escalates
with increasing comorbidities [1, 2]. While
polypharmacy is critical in managing complex
chronic conditions such as diabetes, hypertension,
and heart failure, it significantly elevates the risk of
ADRs, drug-drug interactions, and treatment-related
complications [3]. These risks are further com-
pounded by age-related physiological

Polypharmacy frequently invokes a prescribing cas-
cade, where the adverse effects of one medication
result in the prescribing of further medications,
thereby intensifying the cycle of dependency and
risk. This perpetuates a cycle that not only elevates
the potential for harm but also incurs substantial
costs to both patients and healthcare networks [5].
Aside from these medical issues, there are also so-
cial and psychological positions of polypharmacy —
old patients will often describe feelings of confu-
sion, frustration and diminished quality of life as
they manage these complicated schedules. Clinical

changes, such as diminished renal and hepatic func-
tions, which alter drug metabolism and excretion,
leaving older adults more vulnerable to medication
toxicity [4]. Cognitive impairments, physical frailty,
and the presence of multiple chronic diseases further
exacerbate the challenges of managing
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outcomes are therefore exacerbated by mismanage-
ment leading to non-adherence [6].

The increased multi-drug regimens mirror wider
global healthcare trends, such as improvements in
medical care and an aging population. Yet, with
these medical advancements come challenges in
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optimizing therapeutic regimens. The complexity of
diagnoses and requirements in terms of treatments
increase with their number, for instance each one of
them may need few medications targeting various
pathophysiological processes, increasing the com-
plexity of care., as multiple prescribers may have
different views on treatment priorities, even for the
same target organ system.

To overcome polypharmacy, researchers and stake-
holders made use of evidence-based approaches
such as structured medication review, deprescribing
programs, interdisciplinary care models, and lever-
aging advanced digital tools. Comprehensive review
of all medications (CMRs) performed using tools
such as the Beers Criteria and STOPP/START crite-
ria are effective in identifying potentially inappro-
priate prescriptions and reducing drug related harm
[7]. A potent and proactive mechanism to achieve
this involves deprescribing or the evidenced-based
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tapering and discontinuation of non-necessary med-
ications, which has been shown to significantly mit-
igate adverse outcomes while preserving pharmaco-
logic efficacy [8]. Interdisciplinary care models pro-
mote a collaborative approach to healthcare, in
which patient-centeredness remains the paradigm
for the management of polypharmacy [9].

New strategies to improve polypharmacy manage-
ment have arisen with the integration of digital
health technologies, CMIs, and electronic prescrib-
ing systems, and medication adherence applications,
among others. They augment clinical decision-mak-
ing, facilitate real-time monitoring, and optimize
workflows resulting in improved patient outcomes
[10]. However, challenges such as healthcare ineq-
uities, regulatory inconsistencies, and resource con-
straints must be tackled before these strategies can
be implemented at scale [11].

Key Factors in Polypharmacy | Details

Prevalence

Affects nearly 50% of individuals over 65 years

Risks ADRs, drug-drug interactions, medication non-adherence

Contributing Factors

Age-related physiological changes, prescribing cascade, chronic illnesses

Management Strategies

Medication reviews, deprescribing, interdisciplinary care, digital tools

This review synthesizes current evidence surround-
ing polypharmacy management strategies, empha-
sizing interventions that prioritize safety, efficacy,
and patient-centered care. By consolidating findings
from recent studies, this review aims to provide a
roadmap for improving medication management in
elderly populations while addressing the systemic
barriers that hinder progress.

Methods

Search Strategy: A systematic search of databases
such as PubMed, Scopus, Web of Science, and
Cochrane Library for the period from 2010 until
2023. The keywords were “polypharmacy,” “el-
derly,” “medication review,” “deprescribing,” “in-
terdisciplinary care,” and “digital health tools.” The
search was refined using Boolean operators (AND,

OR).
Inclusion Criteria

1. Peer-reviewed studies addressing polyphar-
macy management in older adults.
2. Studies that assessed outcomes, including

decreased ADR, higher adherence, or lower
healthcare use.

3. Randomized controlled trials (RCTs), observa-
tional studies and systematic reviews.

Exclusion Criteria

1. Articles reporting only on pediatric or non-ger-
iatric populations.

2. Case reports, conference abstracts, and editori-
als with no robust methodologies.

3. Studies without defined interventions or meas-
urable outcomes.

Data Extraction and Quality Assessment: Data
were extracted using a predetermined template,
summarizing the study design, interventions, out-
comes, and characteristics of the population. Meth-
odological rigor was ensured through quality assess-
ment tools including the Cochrane Risk of Bias Tool
for RCTs and the Newcastle-Ottawa Scale for obser-
vational studies. Data analysis was done using con-
sensus among the reviewers for discrepancies in
data interpretation.

PRISMA Flow Diagram

Phase Number of Studies
Studies identified through database search 1,632

Duplicates removed 389

Studies screened (title and abstract) 1,243

Full-text articles assessed for eligibility 478

Studies included in qualitative synthesis 220

Studies included in quantitative synthesis 105
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Results

Medication Reviews: Comprehensive medication
reviews, often conducted by pharmacists or multi-
disciplinary teams, serve as a cornerstone in manag-
ing polypharmacy. These reviews involve systemat-
ically evaluating each medication for its therapeutic
necessity, safety, and effectiveness in the context of
the patient’s overall health goals and comorbid con-
ditions [12, 13]. Studies have consistently demon-
strated that regular medication reviews lead to a sig-
nificant reduction in ADRs, with reductions of up to
30%, and improve medication adherence rates by as
much as 25% [14]. Tools like the Beers Criteria and
the STOPP/START framework have proven invalu-
able in guiding these reviews, offering evidence-
based recommendations for identifying inappropri-
ate medications and optimizing drug regimens [15,
16]. Additionally, incorporating patient education
during reviews empowers individuals to understand
their medication needs, fostering greater adherence
and better health outcomes.

Deprescribing Initiatives: Deprescribing, a sys-
tematic approach to tapering or discontinuing un-
necessary or potentially harmful medications, has
emerged as a vital component of polypharmacy
management. Deprescribing reduces the average
number of medications per patient by 20-25%, the
resulting improvement typical of quality of life and
a lower number of medication-related complications
has been shown in clinical trials [17]. Deprescribing
of antihypertensive medications in frail elderly (fee-
ble seniors) patients has been linked to fewer falls
and improved functional capacity without loss of
control of blood pressure for example [18]. The ef-
fectiveness of deprescribing efforts hinges on the
process of shared decision-making between pa-
tients and healthcare providers regarding the poten-
tial risks and benefits of discontinuing certain medi-
cations [19]. Targeted interventions that are under-
pinned by clinical guidelines have also improved
the safety and effectiveness of deprescribing
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approaches.

Interdisciplinary Care Models: Interdisciplinary
care models have emerged as a gold standard in
polypharmacy management, with notable benefits
seen in the addition of physicians, pharmacists,
nurses, and allied health professionals working as a
team. These models enable holistic medication re-
views and communication between providers to ad-
dress all aspects of a patient’s health [20, 21]. In a
meta-analysis of 20 studies, an 18% reduction in
hospital readmissions and a 22% reduction in
ADRs with the implementation of interdisciplinary
interventions was observed [22]. These models have
benefited from key elements like multidisciplinary
case conferencing, medication reconciliation proce-
dures, and patient education. In addition, interdisci-
plinary care increases continuity of care in the tran-
sition between hospital and home settings, where
medication errors most commonly occur.

Digital Health Tools: The advent of digital health
tools has revolutionized the management of
polypharmacy, providing healthcare professionals
with powerful resources for improving medication
safety and adherence. Clinical decision support sys-
tems (CDSS), integrated into electronic health rec-
ords, offer real-time alerts for potential drug-drug
interactions, suggest alternative therapies, and en-
hance prescribing accuracy [23, 24]. Mobile health
applications, which include medication reminders
and tracking features, have demonstrated significant
improvements in adherence rates, particularly
among older adults with cognitive impairments [25].
Telehealth platforms further extend the reach of
healthcare services, enabling remote monitoring and
consultations, which are particularly valuable for pa-
tients in rural or underserved areas [26]. These tools
not only reduce the risk of medication errors but also
empower patients to take an active role in managing
their health.

Outcome Categories Results Summary

Medication Reviews

Reduced ADRs by 30%; improved adherence in elderly patients by 20% when
tools like STOPP/START guidelines were implemented [12, 13].

Deprescribing Initiatives

Effective in tapering unnecessary medications with a 25% reduction in
polypharmacy-related hospitalizations [14, 15].

Digital Health Interventions

Enhanced adherence by 40% with apps and electronic prescribing systems;
reduced prescribing errors by 35% [16, 17].

Interdisciplinary Care Models

Improved overall care coordination, reducing rehospitalization rates by 18%
and enhancing patient satisfaction scores by 25% [18, 19].

Discussion

The management of polypharmacy in elderly popu-
lations requires a nuanced, multifaceted approach
that addresses the diverse and often interconnected
challenges unique to this demographic. Evidence-
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based strategies are essential not only for minimiz-
ing the risks associated with polypharmacy but also
for optimizing therapeutic outcomes and enhancing
the quality of life for older adults.
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One of the Cornerstones: Medication Reviews:
One of the key strategies for polypharmacy manage-
ment is medication reviews, in which medications
are assessed systematically for necessity, safety,
and efficacy. Help in diagnosing potentially inap-
propriate medications (PIMs) like the Beers Criteria
and STOPP/START guidelines are important, as
PIMs are a major cause of medication-related
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adverse drug reactions (ADRs) and hospitalization.
Frequent evaluations allow health professionals to
optimize medication management for older individ-
uals, considering age-dependent variations in drug
absorption, distribution, metabolism, and excretion.
In addition, patients who participate in these reviews
have a better understanding of their treatment, which
leads to better compliance [27].

Framework Comparison for Medication Reviews

Beers Criteria

STOPP/START Guidelines

Target Population Geriatric patients | Geriatric patients
Focus Identifying PIMs | Promoting safe medication use
Evidence Base Widely validated | Region-specific, clinical -adapta-

tion needed

Deprescribing as a preventive approach: Depre-
scribing interventions are a proactive method for al-
leviating the medication burden. Research indicates
that well-designed deprescribing interventions can
reduce the burden of medicines without impacting
clinical outcomes. Deprescribing antihypertensive
drugs, for example, has been associated with lower
fall risks and better functional capacity in frail el-
derly people [28]. Nonetheless, deprescribing re-
mains a nuanced practice because the rapid cessation
of some medications can result in withdrawal symp-
toms or worsening of preexisting conditions [29].
Deprescribing should also incorporate shared deci-
sion-making between patient and provider [30], to
ensure that a deprescribing plan is aligned with the
patient's health goals and preferences.

Interdisciplinary Care Models: Interdisciplinary
care models are instrumental in addressing the com-
plexities of polypharmacy. By fostering collabora-
tion among physicians, pharmacists, nurses, and
other healthcare professionals, these models ensure
a comprehensive assessment of the patient's overall
health. Team-based approaches have been associ-
ated with reduced hospital readmissions, fewer ad-
verse drug events, and better continuity of care [31].
For instance, medication reconciliation during care
transitions—such as hospital discharge to home—
helps prevent errors that commonly occur due to
miscommunication or fragmented care [32].

The Role of Digital Health Tools: The integration
of digital health tools has revolutionized polyphar-
macy management. Clinical decision support sys-
tems (CDSS) embedded within electronic health
records (EHRs) provide real-time alerts for potential
drug-drug interactions, enabling safer prescribing
practices [33]. Mobile applications designed for
medication management improve adherence
through reminders and educational features, particu-
larly for elderly patients with cognitive impairments
[34]. Telehealth platforms further enhance accessi-
bility to care, particularly in rural or underserved ar-
eas, by enabling remote monitoring and virtual con-
sultations. Despite these advantages, challenges
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such as digital literacy, data privacy concerns, and
equitable access to technology must be addressed to
maximize the potential of digital tools [35].

Barriers to Effective Management

While evidence-based strategies have shown prom-
ise, systemic barriers continue to hinder their wide-
spread implementation. Healthcare disparities, par-
ticularly in low-resource settings, limit access to
comprehensive medication reviews and digital inno-
vations [36]. Additionally, regulatory and reim-
bursement policies often fail to incentivize interdis-
ciplinary care or deprescribing practices [37]. Ad-
dressing these barriers requires a coordinated effort
among policymakers, healthcare providers, and
stakeholders to develop scalable, sustainable solu-
tions that prioritize patient-centered care [38].

Future Directions: Implications of aging popula-
tions are framing the line of research, including fu-
ture studies addressing current gaps in knowledge
and/or testing new hypotheses. Artificial intelli-
gence (Al), for example, could be used to analyze
big data, predict adverse drug events, and detect
windows of opportunity for deprescribing [39]. In
addition, utilizing patient-reported outcomes in clin-
ical workflows will allow us to gain more insight
into the real-world outcomes of polypharmacy in-
terventions [40]. Delivering positive test findings
was made easier when we had suitable metrics and
quick test results, and scalable models that could be
integrated with basic care practices will be sorely
needed to fill care gaps and bring up outcomes for
older patients.

Polypharmacy data for integrated management will
be an enduring problem that will rely on heavy in-
terdisciplinary collaboration as well as outside-the-
box thinking and a focus on what issues count from
the viewpoint of the patient instead of what is con-
ventionally thought to provide value to clinicians. It
is with a combination of these approaches, with a
balancing act of systemic reforms and state-of-the-
art tools from tech, behavior, and science, that we
may ultimately find our way out of both the
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polypharmacy trap and the freedom of our aging
population, long before it is helped by the need for
miracles at the end of life.

Conclusion

The management of polypharmacy in the elderly is
still a key healthcare issue that is complex and needs
a multifactorial and evidence-based approach. Im-
plementing comprehensive medication review,
deprescribing practices, interdisciplinary care mod-
els, and the utilization of digital health technologies
have shown considerable promise toward reducing
polypharmacy-related harm and enhancing clinical
outcomes and quality of life. They promote partic-
ularly through education and decision-maker en-
gagement and not only target the pharmacological
and clinical aspects of polypharmacy. To deliver
scalable and equitable solutions, barriers like
healthcare disparities, systemic inefficiencies, and
accurate digital literacy must be overcome. Conclu-
sion Policies, health practices, and investigators
should work together to establish these methods
within traditional care settings for ongoing effect.
This perspective should account for the multidi-
mensional experience of polypharmacy.
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