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Polypharmacy, | This rapid review examines polypharmacy in geriatric patients (=65 years) with
Geriatric multiple chronic conditions in Saudi Arabia, focusing on its prevalence and
patients, implications. Polypharmacy—concurrent use of five or more medications—poses
Chronic significant risks, including adverse drug reactions, interactions, and financial burdens.
diseases, Studies highlight challenges like reduced adherence, poorer quality of life, and
Saudi Arabia, | increased healthcare complexity. Managing polypharmacy in older adults with
Medication comorbidities requires careful coordination among providers. Proposed interventions
management, | include regular medication reviews, standardized assessment tools, and collaborative
Adverse drug | care models involving pharmacists and physicians. Enhancing provider communication
reactions and awareness can optimize medication management. The review emphasizes the need
(ADRs) for comprehensive strategies to mitigate polypharmacy risks, improve patient safety,
and enhance health outcomes. Addressing this issue is critical as Saudi Arabia’s aging
population grows. By implementing evidence-based approaches, healthcare systems
can reduce polypharmacy-related harms and improve care quality for elderly patients
with chronic diseases.

Introduction

As global populations age, older adults increasingly face the complexities of managing multiple chronic
health conditions, which poses significant challenges for healthcare systems, particularly in Saudi Arabia,
where the prevalence of chronic diseases is rising. Polypharmacy, defined as the concurrent use of five or
more medications, is becoming alarmingly common among the elderly, driven by the growing burden of
conditions such as hypertension, diabetes, and hyperlipidemia [1]. This demographic shift necessitates a
comprehensive approach to medication management, requiring careful consideration and coordination
among healthcare providers to address the unique healthcare needs of older adults, who often present with
multiple comorbidities that complicate treatment regimens.

A rapid review aimed to identify and summarize definitions of polypharmacy in the literature, following
PRISMA guidelines. The review searched MEDLINE, EMBASE, Cochrane, and grey literature for English
articles published between January 1, 2000, and May 30, 2016, yielding 1,156 articles, with 110 meeting
the inclusion criteria. This resulted in 138 definitions categorized into three types: numerical only (111
definitions, 80.4%), numerical with a duration or healthcare setting (15 definitions, 10.9%), and descriptive
(12 definitions, 8.7%). The most common definition was five or more medications daily (51 articles,
46.4%), with variations ranging from two to eleven or more medications[2]. Notably, only 6.4%
distinguished between appropriate and inappropriate polypharmacy using descriptive definitions [3]. The
review concluded that the definitions were inconsistent and primarily numerical, lacking consideration for
specific comorbidities, thereby complicating the assessment of medication safety and appropriateness in
clinical practice [4].
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Polypharmacy poses various risks that can significantly impact patient health and well-being [S]. Adverse
drug reactions (ADRs) are a major concern, as older adults are more susceptible to side effects due to age-
related physiological changes that affect drug metabolism and clearance, increasing the likelihood of
harmful interactions. Additionally, the financial burden associated with complex medication regimens can
strain both patients and healthcare systems [6].

The challenges of polypharmacy extend beyond individual patients, affecting healthcare providers as well
[7]. Clinicians must balance effectively managing chronic conditions while minimizing the risks associated
with multiple medications [8]. This complexity necessitates a collaborative approach to care, where
healthcare teams work together to ensure that medication regimens are appropriate, effective, and tailored
to each patient's specific needs [9].

The issue of polypharmacy among older adults in Saudi Arabia is multifaceted and warrants serious
attention [10]. As the prevalence of chronic diseases rises, comprehensive medication management
strategies become increasingly vital [11]. By addressing the associated risks, healthcare providers can
improve patient safety, enhance the quality of care, and ultimately contribute to better health outcomes for
this vulnerable population [12].

Methodology

Study Design

This rapid review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to identify, evaluate, and synthesize existing literature on polypharmacy definitions
and their implications for older adults in Saudi Arabia [13].

Eligibility Criteria

Inclusion Criteria

e Population: Studies focusing on older adults (typically aged >60 years) with polypharmacy
(defined as concurrent use of multiple medications, often >5).

e Intervention/Exposure: Definitions, prevalence, risks, or management strategies related to
polypharmacy.

e QOutcomes: Definitions of polypharmacy, medication safety, adverse drug reactions (ADRs), and
healthcare system challenges.

e Study Types: Original research articles, systematic reviews, meta-analyses, and grey literature
(e.g., conference abstracts, reports).
Language: English-language publications.
Time Frame: Articles published between January 1, 2000, and May 30, 2016 (to align with prior
systematic review findings).

Exclusion Criteria
e Studies not explicitly defining polypharmacy.
Articles focusing on pediatric or non-geriatric populations.
Non-English publications.
Studies without full-text availability.
Duplicate publications or overlapping datasets.

Search Strategy
A comprehensive search was conducted across the following databases:
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MEDLINE (via PubMed)

EMBASE

Cochrane Library

Grey literature (e.g., governmental reports, conference proceedings)

Search Terms
Key terms included:
e Polypharmacy OR multiple medications OR medication burden
Elderly OR older adults OR geriatric
Saudi Arabia OR Middle East
Definition OR prevalence OR adverse effects

Study Selection Process
1. Initial Screening: Titles and abstracts were screened for relevance.
2. Full-Text Review: Potentially eligible articles were assessed against inclusion/exclusion criteria.
3. Data Extraction: Relevant data (e.g., polypharmacy definitions, study characteristics) were
extracted.

Polypharmacy Prevalence

The prevalence of polypharmacy among geriatric patients in Saudi Arabia has become a significant public
health concern, particularly as the number of older adults managing multiple chronic health conditions
continues to rise. A comprehensive retrospective cross-sectional analysis of 3,009 geriatric patients
revealed that an alarming 55% were affected by polypharmacy, with an average of 6.4 medications
prescribed for individuals aged 65 to 70 [14]. Notably, the study indicated that an increase in age does not
necessarily correlate with a higher number of prescribed medications, highlighting the need for healthcare
professionals to adopt a nuanced understanding of geriatric care management and to prioritize patient safety.

Another study focused on middle-aged and older patients at Qatif Central Hospital in 2021, where 66% of
the 14,081 patients surveyed were identified with polypharmacy, including 31% of older adults [15] (Figure
1). The research found that polypharmacy was significantly associated with a higher Charlson comorbidity
index (OR = 3.4), musculoskeletal diseases (OR = 4.2), and alimentary tract conditions (OR = 3.8), while
it was negatively associated with age (OR = 0.9) and cardiovascular diseases (OR = 0.6). The study
concluded that polypharmacy is especially concerning for patients with musculoskeletal or alimentary tract
conditions and recommended regular medication reviews by pharmacists to mitigate the risks of adverse
drug reactions.

A separate analysis at the Royal Adelaide Hospital assessed opioid prescribing among poly-medicated older
patients from September 2015 to August 2016 [16]. Out of 15,000 geriatric admissions, 1,192 patients were
included, with 283 (23.7%) prescribed opioids, predominantly oxycodone (56% of prescriptions). The study
reported that opioid users had a higher average number of prescribed medications (11.2 vs. 9.0) and a
greater Drug Burden Index (1.2 vs. 0.14) compared to non-users. Opioid prescribing was positively
associated with the use of antiepileptics (OR = 1.7) but negatively associated with the Charlson
Comorbidity Index (OR = 0.9), antipsychotics (OR = 0.5), and beta-blockers (OR = 0.4). The study
concluded that strong opioids were prescribed more frequently than weak ones, with opioid users exhibiting
characteristics that increase their risk of adverse drug effects.
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Prevalence of Polypharmacy in Different Studies
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Figure 1: Bar Graph displaying the percentage of polypharmacy observed in different studies. Qatif Central
Hospital shows the highest prevalence at 66%, with other notable rates at SNSEH, Riyadh, Unaizah City,
and the Royal Adelaide Hospital.

Further research on analgesic prescribing patterns among older patients with polypharmacy at the Royal
Adelaide Hospital found that of the 1,192 patients included, 824 (69%) were prescribed analgesics,
primarily paracetamol (89% of users), followed by opioids (34%) and adjuvants (17%) [17]. Researchers
found that analgesic users had a higher Drug Burden Index and were prescribed more medications, with no
significant difference in the overall Charlson Comorbidity Index between users and non-users. However,
analgesic users were more likely to have documented diagnoses of osteoarthritis, osteoporosis, and falls,
indicating an increased risk of adverse drug reactions and falls among poly-medicated elderly patients [18]

In Riyadh, a study assessing the one-year prevalence of falls among older adults (aged 60 and over) revealed
a prevalence of 49.9%, with 74% of those who fell sustaining injuries [19]. Significant risk factors included
having no formal education (adjusted OR (aOR) 1.72), holding a middle school certification (aOR 1.81),
living in rented accommodations, and having a caregiver (aOR 1.39). Conversely, not using medications
was linked to a lower incidence of falls. The study concluded that nearly half of older Saudis experienced
at least one fall in the past year, underscoring preventable risk factors that could be addressed through
routine geriatric assessments.

Another study in Unaizah City identified a 31.6% prevalence of falls among elderly individuals, with
polypharmacy (aOR: 2.40) and advanced age being significant risk factors [20]. Environmental hazards
also contributed to the likelihood of falls, while higher education levels were associated with a lower risk
[21]. Additional data from the Saudi National Survey for Elderly Health (SNSEH) indicated that
approximately 51.5% of community-dwelling older adults aged 60 and above are currently experiencing
polypharmacy, reflecting the widespread nature of this issue and the challenges healthcare systems face in
managing the health of older individuals [22].

The SNSEH study, conducted from 2006 to 2007, included 2,946 Saudi older adults with a mean age of
70.1 years [23]. It revealed that about 70% were illiterate, and nearly 50% reported a monthly income of
2,500 Saudi Riyals. The most common health issues included hypertension, diabetes, and joint pain, with
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over-the-counter drugs, antidiabetics, and antihypertensives being the most frequently reported
medications. The study found that the nine-year age-adjusted death hazard was 42% higher for male
participants compared to females, setting the stage for future research focused on the health of older adults
in Saudi Arabia.

A retrospective analysis of home health care service users at the Armed Forces Hospital in Southern Saudi
Arabia revealed that hypertension (59.1%) and diabetes mellitus (57.3%) were the most prevalent
conditions, followed by stroke (34.9%) and dementia (28.5%). The study emphasized the need for
preventive and rehabilitative programs to enhance healthcare services for the elderly population [24].

As multimorbidity—defined as having two or more chronic medical or psychiatric conditions—becomes
more prevalent among older adults, it poses significant challenges for healthcare management [25]. A study
in Alberta, Canada, found that 34% of adults over 65 had at least three chronic conditions, increasing to
50% over nine years. The rising prevalence of multimorbidity, especially among older adults, underscores
the need for comprehensive healthcare strategies [26].

Common Conditions Leading to Polypharmacy

}C)“)C'th'.lﬂﬂ
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Alimentary Tract Conditions

Stroke

Figure 2: Pie Chart showing the common conditions associated with polypharmacy. Hypertension (31.5%)
and diabetes (30.5%) are the leading contributors, followed by stroke (18.6%), dementia (15.2%),
musculoskeletal diseases, and alimentary tract conditions.

The prevalence of polypharmacy among geriatric patients in Saudi Arabia is a pressing issue that demands
immediate attention from healthcare providers [27]. The data from these studies not only highlight the
extent of polypharmacy but also emphasize the critical need for comprehensive medication management
strategies that consider the unique health profiles of older adults. By addressing the multifaceted nature of
this issue, healthcare professionals can work towards improving health outcomes and enhancing the quality
of care for this vulnerable population [28].
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Challenges of Polypharmacy

Polypharmacy introduces numerous risks that can profoundly affect the health and well-being of older
adults. Among the most pressing concerns are adverse drug reactions (ADRs), potential drug-drug
interactions, and increased hospitalization rates. Research consistently demonstrates that elderly individuals
prescribed multiple medications are at a significantly heightened risk for complications, including falls,
which can lead to serious injuries and deteriorating health outcomes [29]. The cumulative effects of their
pharmacological regimens often result in adverse effects that may not be immediately apparent,
complicating diagnosis and treatment.

For instance, a recent study revealed a substantial association between polypharmacy and an elevated risk
of falls among older adults, with over half of the participants classified as being at high risk for such
incidents [30]. This finding underscores the critical need for healthcare providers to vigilantly monitor the
medication regimens of geriatric patients. The interplay of multiple medications can amplify the likelihood
of falls, as certain drugs may impair balance, coordination, or cognitive function, placing older adults in
precarious situations.

The World Health Organization estimates that one in nine people globally is aged 60 or older, a figure
projected to rise to one in five by 2050, predominantly in low- and middle-income countries [31]. This
demographic shift poses challenges for health authorities, as older adults often face multiple chronic
diseases, leading to polypharmacy, defined as the routine use of five or more medications daily [3].
Polypharmacy raises concerns due to the increased risk of ADRs and drug-drug interactions, higher risks
of hip fractures, and the potential for "prescribing cascades," where ADR symptoms are mistaken for new
health issues [32]. Symptoms associated with polypharmacy often overlap with normal aging signs, such
as tiredness and confusion, leading to decreased medication compliance and increased healthcare costs [33].
Evaluating polypharmacy in elderly patients is crucial; comprehensive medication reviews by
interdisciplinary teams can help mitigate adverse effects. Recommended strategies include monthly
medication reviews, favoring single agents over multiple drugs, starting with lower dosages, and
discontinuing non-beneficial medications. Regular reviews are essential to improve health outcomes and
enhance the quality of life for older adults [34].

Distribution of Risks Associated with Polypharmacy

Misk of Falls

Acdverse Drug Reactans

moreased HOMIIAMZALIoN

Drug-Drug Interections

33| Page



Medication Utilization And Polypharmacy Among Geriatric Patients In Saudi Arabia: A Rapid

EE,‘PH Review
i. & SEEJPH Volume 29, NO.1, 2026, ISSN: 2197-5248; Posted.10-01-2026

Figure 3: Pie chart illustrating the various risks associated with polypharmacy, including adverse drug
reactions, drug-drug interactions, increased hospitalization rates, and the risk of falls.

A study aimed at identifying the optimal number of concomitant medications linked to geriatric syndromes,
functional outcomes, and mortality among community-dwelling older men aged 70 and older analyzed
1,705 participants from the Concord Health and Aging in Men Project [35]. The findings highlighted that
a cutoff of 6.5 medications was associated with frailty, 5.5 with disability, and 3.5 with cognitive
impairment, while the optimal cutoff for mortality and incident falls was 4.5 medications. Each additional
medication correlated significantly with increased adjusted odds ratios: 1.13 for frailty, 1.08 for disability,
1.09 for mortality, and 1.07 for falls; however, no association was found with cognitive impairment. The
study concluded that using five or more medications aligns with the definition of polypharmacy and is
useful for estimating medication-related adverse effects concerning frailty, disability, mortality, and falls
in older adults [36].

Another study investigated changes in rates of polypharmacy and potentially serious drug-drug interactions
(DDIs) within the Tayside region of Scotland from 1995 to 2010, utilizing a repeated cross-sectional
analysis of prescribing data for 310,000 adults [37]. The findings revealed that the proportion of adults
receiving five or more medications doubled to 20.8%, while those prescribed ten or more medications
tripled to 5.8%. The likelihood of receiving ten or more medications was strongly associated with increasing
age (from 0.3% in 20-29 years to 24.0% in those aged 80 and older) and was higher among individuals in
deprived areas and care homes. Additionally, the proportion of adults experiencing potentially serious DDIs
more than doubled to 13% in 2010, with the number of medications dispensed being the strongest predictor
of these interactions, significantly rising from 10.9% with 2—4 drugs to 80.8% with 15 or more. The study
concluded that drug regimens are becoming more complex and potentially harmful, highlighting the need
for regular reviews and optimization of prescribing for individuals with polypharmacy, and called for
further research on the implications of multiple interacting drugs and the effects of medication optimization
on quality of life and mortality .

Inappropriate prescribing practices exacerbate the prevalence of polypharmacy. The Beers criteria, a well-
established tool in geriatric medicine, identifies potentially inappropriate medications (PIMs) that should
be avoided in older adults [38]. Alarmingly, recent analyses indicate high rates of PIMs being prescribed
to the elderly population in Saudi Arabia [39]. These medications contribute to the adverse effects
commonly associated with polypharmacy, including increased hospitalization rates and greater healthcare
costs.

A retrospective cross-sectional study examined the association between multimorbidities and
polypharmacy among elderly patients at King Fahad University Hospital and the Family & Community
Medicine Center from January 1, 2019, to December 31, 2020 [40]. Of 76,216 patient records reviewed,
5,060 met the inclusion criteria, revealing a polypharmacy prevalence of 46% in 2019 and 44.6% in 2020,
with an average of 5.17 medications in 2019 and 5.04 in 2020. Females had a higher average number of
medications than males, and a significant positive association was found between comorbidities and the
mean monthly medication count (P < 0.01). The study concluded that polypharmacy is highly prevalent
among elderly patients and is positively correlated with multimorbidities, highlighting the need for
measures to address this growing issue.

The implications of these findings are profound, emphasizing an urgent need for enhanced oversight and
management strategies within the healthcare system. Healthcare professionals must engage in thorough
medication reviews, utilizing established criteria such as the Beers criteria to assess the appropriateness of
prescribed medications. Furthermore, fostering collaborative care models that involve pharmacists and
physicians can provide a more comprehensive approach to managing polypharmacy.
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The challenges posed by polypharmacy in older adults are multifaceted and require immediate attention
from healthcare providers. Addressing the risks associated with ADRs, drug-drug interactions, and
inappropriate prescribing practices can improve patient safety, enhance the quality of care, and ultimately
contribute to better health outcomes for this vulnerable population. The urgency of implementing effective
management strategies cannot be overstated, as the health of older adults facing polypharmacy is at stake.

Strategies for Managing Polypharmacy

Effectively managing polypharmacy among geriatric patients necessitates a comprehensive and systematic
approach tailored to the unique health needs and goals of each individual. Given the complexities associated
with aging and the management of multiple chronic conditions, healthcare providers must adopt a
multifaceted strategy that emphasizes personalized care.

A cornerstone strategy in addressing polypharmacy is the implementation of regular and thorough
medication reviews [33]. These reviews are crucial for reassessing the risks and benefits of current
medications, allowing healthcare professionals to identify unnecessary or potentially harmful prescriptions.
By systematically evaluating the effectiveness and necessity of each medication, clinicians can make
informed decisions about whether to continue, adjust, or discontinue specific therapies. This proactive
approach enhances patient safety and promotes better health outcomes.

Start Review

Assess Risks and Benefits

@nnecessary Me@
@with Healthc@

Make Informed Decisions

Adjust Therapy

Figure 4: Flowchart illustrating the medication review process.
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Managing medications for older adults is particularly important due to the prevalence of polypharmacy and
its associated risks. A systematic approach tailored to the patient’s specific goals is essential. Key
considerations include the widespread prescription of statins, anticholinergics, benzodiazepines,
antipsychotics, and proton pump inhibitors. Regular comprehensive medication reviews help reassess the
risks and benefits of current medications based on care goals, life expectancy, and patient preferences. Tools
like the Beers criteria and the Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions
(STOPP) can aid in safe prescribing [41]. Medications that were appropriate in middle age may require
closer monitoring as patients age, as some may become unnecessary or hazardous due to declining
functional and renal status and changing care goals [42].

" Prevalence of Commonly Prescribed Medications in Older Adults
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Figure S: Bar chart visualizing the prevalence of commonly prescribed medications in older adults,
highlighting the distribution across different medication classes.

In addition to routine medication reviews, utilizing established tools such as the Beers criteria and STOPP
is essential. The Beers criteria is a widely recognized guideline that helps healthcare providers identify
potentially inappropriate medications (PIMs) for older adults [43]. By applying these criteria, clinicians can
significantly enhance prescribing practices, thereby reducing the risk of adverse drug reactions and
improving the overall quality of care for geriatric patients.

It is also imperative for healthcare providers to prioritize medication therapy management services [44].
These services are designed to raise awareness of the risks associated with polypharmacy and educate
patients and caregivers about the importance of medication adherence and safety. Such initiatives empower
patients to actively engage in their own care, fostering a collaborative relationship between healthcare
providers and patients.

The implementation of collaborative care models represents another vital strategy for effectively managing
polypharmacy. Involving both pharmacists and physicians in the care team leads to improved medication
management [45]. Pharmacists possess specialized knowledge regarding drug interactions and side effects,
making them invaluable in assessing medication regimens. When pharmacists collaborate with physicians,
they can provide critical insights and recommendations that enhance the overall treatment plan.
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Furthermore, fostering open communication among all members of the healthcare team is essential in
addressing the complexities of polypharmacy [46]. Regular interdisciplinary meetings can ensure that
everyone involved in a patient’s care is aware of changes in medication, treatment goals, and any emerging
concerns. This collaborative framework enhances decision-making and promotes a unified approach to
patient care.

Managing polypharmacy in geriatric patients requires a thorough, individualized, and collaborative
approach [4]. By integrating regular medication reviews, utilizing established assessment tools, prioritizing
medication therapy management services, and embracing collaborative care models, healthcare providers
can significantly improve medication management and achieve better patient outcomes. Ongoing
commitment to these strategies is critical in enhancing the quality of life for older adults facing the
challenges of polypharmacy.

Conclusion

The prevalence of polypharmacy among geriatric patients in Saudi Arabia is a pressing public health
concern that demands careful attention from healthcare professionals. Increasing awareness, conducting
regular medication reviews, and employing standardized tools to evaluate the appropriateness of
medications are crucial steps toward mitigating the risks associated with polypharmacy. Future research
endeavors should continue to investigate the complexities of medication management in the elderly
population and develop effective strategies aimed at promoting safer prescribing practices.
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