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Abstract

Background: Geriatric polypharmacy significantly increases the risk of drug-related
problems (DRPs), potentially inappropriate medications, and poor adherence, especially in
resource-limited settings such as Yemen. Despite the worldwide use of validated tools such
as the AGS Beers Criteria and GMAS, local data are still limited. This study evaluates the
prevalence of PIMs and medication adherence among elderly outpatients in Sana’a to
provide data for optimizing geriatric pharmacotherapy and enhancing patient safety.

Aim: To evaluate medication adherence among elderly outpatients use the General
Medication Adherence Scale (GMAS) and to assessment the prevalence of drug-related
problems (DRPs) among elderly patients use the AGS Beers Criteria in the context of
polypharmacy.

Methods: This cross-sectional study (Dec 2025-Feb 2026) involved 214 elderly outpatients
(=55 years) in Sana’a. Data were collected by interviews using a structured form. DRPs and
PIMs were identified using AGS 2023 Beers Criteria and Lexicomp, while adherence was
measured by the GMAS scale. Statistical analysis was performed using SPSS, applying Chi-
square tests (P < 0.05) to assess associations between polypharmacy, DRPs, and adherence.
Ethical approval was secured from 21 UMAS and participating hospitals.

Results: Excessive Polypharmacy (>10 drugs) was prevalent in 13.6% of patients, with a
mean of 7.30 £ 2.00 medications. DRPs were highly prevalent, occurring in 94.4% of the
cohort. Specifically, 83.2% of patients were prescribed at least one PIM, with PPI (67.8%)
and aspirin (21.0%) are the most common. Furthermore, 53.7% received drugs requiring
caution, and 74.8% experienced at least one DDI. Suboptimal medication adherence was
observed in 52.8% of patients. Excessive polypharmacy was significantly associated with
major DDIs (P < 0.001) and higher rates of non-adherence (P < 0.001). Financial constraints
and complex medication regimens were identified as primary barriers to adherence.
Conclusion: This study reveals a high burden of polypharmacy and PIMs among elderly
Yemeni outpatients, coupled with suboptimal adherence rates. These findings underscore
the urgent need for clinical pharmacist-led medication reviews and the implementation of
de-prescribing protocols to optimize geriatric pharmacotherapy and improve clinical

outcomes in Yemen.

Keywords: Polypharmacy, Beers Criteria, Medication Adherence, GMAS, Drug-Related

Problems, Yemen, Geriatrics.
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Chapter 1:

Introduction



1 Introduction

1.1 Background

Geriatrics, the branch of medicine concerned with the health care of older adults,
emphasizes comprehensive, person-centered, and individualized treatment approaches
rather than disease-oriented management alone. With advancing age, individuals commonly
experience gradual declines in intrinsic capacity, including physical, cognitive,
psychological, and sensory functions, which increase vulnerability to chronic diseases,

functional impairment, and loss of independence [1].

The use of potentially inappropriate medications (PIMs) among older adults constitutes a
major concern in geriatric medicine, as this population is at increased risk of adverse drug
events due to age-related physiological changes affecting drug metabolism and response, the
high prevalence of polypharmacy, and the presence of multiple chronic comorbidities. The
American Geriatrics Society (AGS) 2023 Updated Beers Criteria provides evidence-based
recommendations to support clinicians in identifying medications that should be avoided,
used with caution, or carefully monitored in older adults. These criteria are intended to
improve medication safety and prescribing quality, while recognizing that clinical judgment
and individualized patient assessment remain essential. According to the AGS Beers
Criteria, PIMs are medications for which the potential risks—such as drug—drug interactions,
cognitive impairment, increased risk of falls, and functional decline—may outweigh the
anticipated clinical benefits in older populations, particularly when safer therapeutic

alternatives are available [2].

Drug-related problems (DRPs) can arise from multiple factors, among which polypharmacy
is one of the most extensively studied contributors. Polypharmacy is commonly defined as
the concurrent use of five or more medications, and it has been consistently associated with
an increased risk of DRPs, including adverse drug events, drug—drug interactions, and

therapeutic inefficacy, particularly in older adults with multiple comorbidities [3].

Older adults frequently present with multiple comorbidities, reduced physiological reserve,
and consequently tend to use a larger number of medications. Although polypharmacy is not
inherently inappropriate and may sometimes be clinically necessary, it is associated with an
increased risk of adverse drug reactions (ADRs), drug-drug interactions (DDIs), and
medication non-adherence, all of which can contribute to higher rates of hospitalizations,
emergency department visits, and disease-related complications. Evidence from population-

\



based analyses indicates that the negative outcomes linked to polypharmacy often reflect
cumulative and multifactorial risks rather than single-drug effects, highlighting the

complexity of medication management in older adults [4].

Poor medication adherence (PMA) is a significant contributor to adverse health outcomes
among older adults, including increased morbidity, hospitalization, and mortality.
Polypharmacy not only elevates the risk of PMA by complicating medication regimens, but
it is also independently associated with a range of negative clinical outcomes, such as
adverse drug reactions, drug—drug interactions, and functional decline. These interrelated
factors underscore the complexity of medication management in the elderly and highlight

the need for careful, individualized pharmacotherapy [5].

In the present study, we assessed medication adherence, drug-related problems (DRPs), and
polypharmacy among elderly outpatients in Sana’a City, Yemen. Medication adherence was
evaluated using the General Medication Adherence Scale (GMAS), while DRPs were
assessed based on the AGS 2023 Beers Criteria in patients receiving polypharmacy. A
comprehensive evaluation of these interconnected factors, along with examination of the
relationship between the number of prescribed medications and both adherence and DRP
occurrence, can provide valuable insights for developing targeted interventions. Such
evidence may guide healthcare providers in optimizing medication regimens, enhancing
adherence, and minimizing drug-related complications, ultimately improving the quality of
care for elderly outpatients.

1.2 Statement of the problem

The global increase in the elderly population has contributed to a higher prevalence of
chronic diseases and greater reliance on multiple medications, making polypharmacy
increasingly common among older adults, particularly in outpatient settings. Although often
clinically necessary, polypharmacy substantially increases the risk of drug-related problems
(DRPs), including potentially inappropriate medications, drug—drug interactions, and poor
medication adherence. Medication adherence is a key determinant of therapeutic success in
elderly patients; however, age-related cognitive and functional decline, complex treatment
regimens, and polypharmacy frequently result in suboptimal adherence, leading to treatment
failure, increased healthcare utilization, and reduced quality of life. Therefore, the use of
validated tools such as the General Medication Adherence Scale (GMAYS) is essential for

identifying patients at risk. Potentially inappropriate medications constitute a major



component of DRPs in elderly patients with polypharmacy. While tools such as the

American Geriatrics Society Beers Criteria are widely used to guide safer prescribing, data

on the prevalence of such medications among elderly outpatients in Yemen remain limited.

In Sana’a City, where healthcare resources are constrained and routine medication review is

uncommon, this lack of local evidence hinders efforts to optimize pharmacotherapy.

Consequently, assessing drug-related problems, medication adherence, and polypharmacy

among elderly outpatients in Sana’a City is necessary to determine the magnitude of these

issues and to support the development of targeted strategies to improve medication safety

and adherence in geriatric outpatient care

1.3 Study Question

What is the level of medication adherence among elderly outpatients in Sana’a City
as measured by GMAS?

What is the prevalence of medication non-adherence among elderly outpatients?
What is the prevalence of drug-related problems (DRPs), based on the AGS Beers
Criteria, among elderly outpatients with polypharmacy?

What are the most common types of DRPs (drug—drug interactions, potentially
inappropriate medications) among elderly outpatients?

Is polypharmacy associated with medication non-adherence among elderly
outpatients?

Is polypharmacy associated with the occurrence of DRPs among elderly outpatients?

1.4 Study Objective

1.4.1

1.4.2

General Objective

This study aims to evaluate medication adherence among elderly outpatients based
on (GMAS) and assess the prevalence of drug related problem (DRP) in elderly
patients based on the AGS Beers Criteria with Polypharmacy

Specific Objectives

To assess adherence using the GMAS scale and report non-adherence rate.

To identify the most common DRP types (interactions, PIMs, dosing problems).
To explore the association between polypharmacy and non-adherence.

To explore the association between polypharmacy and DRPs.



1.5 Study Significance

This study is significant as it addresses key challenges related to polypharmacy, medication
adherence, and drug-related problems among elderly outpatients, a population highly
vulnerable to drug-related problems. By assess medication adherence using the General
Medication Adherence Scale (GMAS) and identifying potentially inappropriate medications
based on the American Geriatrics Society Beers Criteria, the study provides important
insights into medication safety and effectiveness in geriatric outpatient care. The finding are
expected to contribute valuable local evidence on the patterns of polypharmacy, poor
adherence, and inappropriate medication use among elderly outpatients in Sana’a City,
Yemen, helping to fill an existing knowledge gap in a resource-limited setting. Additionally,
the results may support healthcare professionals, particularly physicians and clinical
pharmacists, in optimize pharmacotherapy and developing targeted interventions to reduce
drug-related problems and improve patient outcomes. In a wider context , this study may
inform future research and policy initiatives aimed at enhancing geriatric medication

management and promoting safer prescribing practices in outpatient car
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Literature Review



2 Literature Review

2.1 Drug Related Problem
2.1.1 Definition

Drug-related problems (DRPs) are defined as events or circumstances related to drug therapy
that actually or potentially interfere with optimal health outcomes. These problems may arise
at any stage of the medication-use process, including prescribing, dispensing, or drug use by

the patient, and are outcome-oriented rather than process-oriented [6].

2.1.2 Common Drug-Related Problems
Too Many Medicines

Medications and their patterns of use have become increasingly complex over the years, with
overall consumption rising, particularly among older adults. Research indicates that the
greater the number of medications a person takes, the higher the risk of experiencing
medication-related problems. One key strategy to prevent polypharmacy is effective

communication with healthcare providers. Patients or caregivers should ask for each
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medication: whether it is necessary, appropriate for the condition, safe with coexisting
medical problems, prescribed at the correct dose, free from harmful interactions, and suitable

for the patient’s circumstances [7].
Unnecessary Medications

Older adults frequently receive medications from multiple prescribing physicians. Studies
have shown that most elderly patients consult at least two specialty care doctors, and nearly
one-third visit five or more physicians annually. Poor communication among providers can
lead to unnecessary medications, such as continuation of hospital-initiated treatments that
are no longer required, or the use of combination therapy when a single drug would be
sufficient. To mitigate this risk, clear understanding of prescribed medications and their
intended use is essential. Drug reconciliation—a formal review of all prescribed medications

at each care transition—can help prevent errors and omissions [7].
Incorrect Dose

One of the most common medication-related problems in older adults is incorrect dosing.
Age-related physiological changes, particularly in renal and hepatic function, can reduce the
body’s ability to process medications, making standard doses potentially harmful.
Conversely, under-dosing may occur, resulting in suboptimal therapeutic effects and
potential treatment failure. Ensuring proper dosing requires careful consideration of the

patient’s health status and close monitoring by healthcare providers [7].
Adverse Drug Reactions

Older adults are especially susceptible to adverse drug reactions due to polypharmacy and
the increased likelihood of drug—drug or drug—food interactions. Adverse reactions may also
result from patient-specific factors, allergies, incorrect administration, or rapid dose
adjustments. For example, the combined use of anticoagulants with aspirin or certain
analgesics can increase bleeding risk. Maintaining an updated list of all medications,
including supplements, and monitoring for symptoms are essential strategies to prevent

adverse outcomes. [7].
Lack of Adherence

Non-adherence is common among older adults, with studies showing that up to 50% do not
take medications as prescribed. Reasons include confusion about instructions,
inconvenience, concerns about side effects, and financial or physical limitations. Effective

-



adherence requires medications to be taken at correct doses, times, and durations.
Pharmacists and nurses can improve adherence through education, reviewing instructions,

and supporting organizational strategies such as pillboxes or medication reminders [7].

2.2 Polypharmacy
2.2.1 Introduction

The term polypharmacy was introduced more than one and a half centuries ago to describe
problems related to the concurrent use of multiple medications and the excessive
consumption of drugs. Over time, the concept has expanded to encompass a range of
interpretations, including the use of unnecessary medications and the use of medications
without a clear clinical indication. According to current evidence, the concurrent use of five
or more medications is widely accepted as a standard definition of polypharmacy. This
threshold has been consistently associated with an increased risk of adverse outcomes in
older adults, including falls, frailty, functional disability, and mortality [9].

The World Health Organization emphasizes that although polypharmacy is often defined
numerically, greater importance should be placed on evidence-based practice and the
reduction of inappropriate polypharmacy. Given that the United States has one of the highest
rates of medication use per capita worldwide, managing polypharmacy remains a significant
challenge for healthcare providers. Therefore, this article reviews key strategies aimed at
reducing polypharmacy and improving medication use management [10].

2.2.2 Clinical Significance

The management of older adults is often complex due to the need for multiple medications
to address coexisting medical conditions, making optimization of medication regimens a key
component of comprehensive geriatric care. Polypharmacy is associated with preventable
adverse drug events, which should be considered when assessing new symptoms in older
patients in order to avoid prescribing cascades and reduce hospitalization risk. Awareness of
polypharmacy-related risks, including falls, hip fractures, and cognitive impairment, may
help prevent adverse outcomes and lower healthcare costs. Although the use of multiple
medications may be unavoidable in certain clinical situations, healthcare professionals
should strive to balance over- and under-prescribing by evaluating medication
appropriateness in accordance with life expectancy and individual care goals [11].
Polypharmacy is frequently observed among patients receiving long-term opioid therapy,

and the concomitant use of interacting medications may increase the risk of opioid overdose.



A study evaluated the association between opioid overdose and the use of nonopioid
medications by estimating adjusted odds ratios for medications dispensed within 90 days
preceding an overdose event, while controlling for prescription opioid dose and concomitant
benzodiazepine use. In particular, the combined use of opioids and benzodiazepines has been
associated with an increased risk of confusion, falls, and hip fractures [12]. The 2023
AHA/ACC Guideline for Chronic Coronary Disease highlights the importance of optimal
prescribing, minimizing medication burden and polypharmacy, promoting deprescribing,

and reducing the risk of adverse drug reactions [13].

2.2.3 Issues of Concern in Polypharmacy
Polypharmacy among Older Adults

Although individuals aged 65 and older represent approximately 14% of the U.S. population,
they account for over one-third of outpatient prescription medication spending. According
to recent projections, this population is expected to more than double from 46 million today
to over 98 million by 2060. Polypharmacy is a particular concern in older adults due to the

associated risks and complexities of multiple medication use [14].
Multi-Morbidity

Aging increases the risk of multimorbidity, defined as the coexistence of two or more chronic
conditions, due to physiological and pathological changes, which in turn raises the likelihood

of being prescribed multiple medications [15].
Drug-Drug Interactions

The use of multiple medications increases the risk of drug-drug interactions (DDIs) and
potentially inappropriate prescriptions. DDIs occur when the combined effect of drugs
differs from the expected effect of each drug administered alone. Cardiovascular
medications are the most frequent contributors to DDIs, with common adverse outcomes
including neuropsychological events such as delirium, acute renal failure, and hypotension
[16].

Medication Non-Adherence

Polypharmacy may impair medication adherence in older adults, particularly when
combined with age-related cognitive or visual decline, potentially leading to adverse

outcomes such as treatment failure or hospitalization [15].



Use of Over-the-Counter and Complementary Medications

Over the past decade, the use of over-the-counter (OTC) medications has risen, particularly

among older adults. Fewer than half of patients report their use of herbal supplements,

complementary products, or other non-prescription agents to healthcare providers.

Commonly used OTCs include analgesics, laxatives, vitamins, and minerals. Since the FDA

does not regulate dietary supplements, information on their ingredients and potential effects

is often unreliable, and their use carries safety concerns, including the risk of herb-drug

interactions [17].

2.2.4 How to Avoid Polypharmacy

Regular medication review is crucial for older adults and patients with chronic
diseases to ensure the continued necessity, effectiveness, and safety of prescribed
therapies. Maintaining an up-to-date medication list and comprehensive medical
history supports safe and informed clinical decision-making.

Patient education is key to optimizing medication use. Clinicians should clearly
explain dosing schedules, potential side effects, and the importance of adherence.
Patients should be encouraged to bring all medications, including prescription drugs,
OTC products, supplements, and herbal remedies, for thorough assessment.
Treatment modifications should be discussed with patients and caregivers, with
written documentation provided whenever possible. Prescribers should aim for the
minimum number of medications, the simplest dosing regimen, and clear clinical
indications for each drug. Unnecessary medications should be discontinued, and
potential drug—drug or drug—disease interactions carefully evaluated.

A multidisciplinary approach involving healthcare providers, caregivers, family
members, and community pharmacists enhances medication safety and outcomes.
Potentially inappropriate medications should be avoided following guidelines such
as the Beers Criteria. New therapies should start at the lowest effective dose and be
gradually titrated, while prescribing additional medications solely to manage side
effects of other drugs should be avoided [11].

Conduct careful medication reconciliation during care transitions and ensure post-
discharge follow-up to prevent errors and rehospitalizations [18].

Assess medication appropriateness considering patients’ goals of care and life

expectancy.



e Polypharmacy definitions often exclude dose-reduced but not discontinued
medications [19].

e Use STOPP/START tools for systematic medication review in multi-morbid older
adults [20].

e Al shows promise in reducing polypharmacy when applied by multidisciplinary

teams, but HIPAA, data privacy, and ethical issues must be addressed [21,22].

2.3 Medical Adherence

Adherence is the degree to which a patient’s health-related behaviors align with a mutually

agreed treatment plan between the patient and the health care provider [23].

2.3.1 Factors Influencing Adherence

Five interrelated dimensions collectively determine adherence, with patient-related factors
representing only one of these determinants. The widespread assumption that adherence is
solely the patient’s responsibility is misleading, as it fails to recognize the substantial
influence of other factors on individuals’ behavior and their capacity to follow treatment

regimens.

e Social and economic factors

e Health care team and system-related factors
e Condition-related factors

e Therapy-related factors

o Patient-related factors [23].

2.3.2 General Medication Adherence Scale (GMAYS)

General Medication Adherence is a critical determinant of therapeutic outcomes among
elderly patients with polypharmacy, a population particularly vulnerable to medication-
related problems and treatment failure. Accurate assessment of adherence is therefore
essential in both clinical practice and research involving older adults receiving multiple
medications. The (GMAS) is a validated, self-reported instrument developed to assess
adherence in patients with chronic conditions. Unlike several traditional adherence
measures, GMAS captures multiple dimensions of nonadherence, including patient
behavior, comorbidity- and pill burden-related factors, and cost-related nonadherence,
making it especially suitable for evaluating adherence in elderly patients exposed to

polypharmacy across diverse clinical and socioeconomic settings [24].



2.4 Beers Criteria & older age

Geriatric patients, defined as those aged > 65 years, are among the highest consumers of
medications [25]. All countries face substantial challenges in adapting their health and social
care systems to the ongoing demographic transition. Population ageing is occurring at an
unprecedented pace, with projections indicating that by 2050 approximately 80% of older
adults will reside in low- and middle-income countries. In 2020, individuals aged 60 years
and older outnumbered children under five years of age globally, and between 2015 and
2050, the proportion of the world’s population over 60 years is expected to nearly double
from 12% to 22%. Within this rapidly ageing population, the use of potentially inappropriate
medications (PIMs) represents a major concern in geriatric medicine. Older adults are
particularly vulnerable to adverse drug events due to age-related physiological changes
affecting drug metabolism and response, the high prevalence of polypharmacy, and the
presence of multiple chronic comorbidities. The American Geriatrics Society (AGS) 2023
Updated Beers Criteria provides evidence-based guidance to assist clinicians in identifying
medications that should be avoided, used with caution, or closely monitored in older adults,
with the aim of improving medication safety and prescribing quality while emphasizing the
importance of individualized clinical judgment. According to these criteria, PIMs are drugs
for which the potential risks—such as drug-drug interactions, cognitive impairment,
increased risk of falls, and functional decline—may outweigh their expected clinical

benefits, particularly when safer alternatives are available [26,2]

2.4.1 The five sections of the Beers Criteria

1. Medications that are potentially inappropriate in older adults

2. Medications that are potentially inappropriate in older adults with certain diseases or
syndromes

3. Medications to be used with caution in older adults

4. Potentially clinically important Drug—Drug interactions that should be avoided in
older adults

5. Medications that should be avoided or have their dosage reduced based on kidney
function [2]

2.5 Previous Studies

Abdu et al., 2025 (BMC Geriatrics): Eritrea This cross-sectional study assessed
inappropriate medication prescribing, polypharmacy, potential drug—drug interactions



(pDDls), and medication regimen complexity (MRC) among older adults attending three
referral hospitals in Asmara, Eritrea. A total of 430 patients aged >65 years were included.
Polypharmacy prevalence was low (5.3%), but clinically significant pDDIs were common
(51.5%), with enalapril and acetylsalicylic acid most frequently involved. Potentially
inappropriate medications (PIMs) were detected in 27.4% of patients, predominantly long-
acting sulfonylureas and aldosterone antagonists, while potential prescribing omissions
(PPOs) occurred in 13.3%, mainly missed proton pump inhibitors and cardio-selective beta-
blockers. Higher number of medications and presence of chronic illness were strong
predictors of pDDIs and PIMs, whereas medication regimen complexity predicted PPOs.
The study highlights substantial medication-related risks among older adults, emphasizing
the need for vigilant prescribing practices and monitoring to improve safety and optimize

therapy in this population [27].

Endalifer et al., 2025 (Front Public Health): This cross-sectional study evaluated
polypharmacy, potential drug—drug interactions (pDDIs), and potentially inappropriate
medications (PIMs) among 236 older adults (=65 years) attending Dessie Comprehensive
Specialized Hospital, Ethiopia. Polypharmacy (>5 medications) was observed in 33.9% of
patients, pDDIs in 47.0%, and PIMs were identified in 45.7% by Beers Criteria and 39.8%
by STOPP/START criteria. The most common PIMs included long-acting sulfonylureas
(Glibenclamide) and omissions of cardio-selective beta-blockers. Female sex, age >75, and
polypharmacy were significantly associated with Beers PIMs, while age 70-74 and
polypharmacy were associated with STOPP/START PIMs. The study highlights the high
prevalence of PIMs and pDDlIs in older Ethiopian patients, emphasizing the need for careful

medication review and pharmacist involvement to improve medication safety [28].

Rieckert et al.,, 2018 (BMC Family Practice, Europe) This cross-sectional analysis
investigated factors associated with excessive polypharmacy (=10 daily medications) in
older adults with chronic diseases. The study used baseline data from the PRIMA-eDS trial,
including 3,904 patients aged >75 years taking >8 regular medications across five European
centers. Data collected included demographics, medical diagnoses, BMI, frailty status,
smoking, and physical and mental health (SF-12). A multivariable generalized linear mixed
model was used to identify factors associated with excessive polypharmacy.Results showed
that frailty, multimorbidity (>8 diagnoses), obesity (BMI >30), and lower physical and
mental health scores were significantly associated with excessive polypharmacy.

Conversely, age >85 years was associated with a lower risk. No significant associations were
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observed for sex, educational level, or smoking. The study also highlighted differences
between study centers, with patients in the UK having higher rates of excessive
polypharmacy than in Germany.The authors concluded that frail, obese, and multimorbid
older patients with reduced physical and mental health are at higher risk of excessive
polypharmacy, emphasizing the importance of regular medication review to ensure
appropriateness, safety, and avoidance of adverse drug interactions [29].

Rodrigues et al., 2023 (Online Brazilian Journal of Nursing): This cross-sectional study
assessed polypharmacy prevalence and medication adherence among 231 older adults (=60
years) attending primary health care services in Cuité, Brazil. Polypharmacy, defined as the
use of five or more medications, was identified in 16.0% of participants. Medication
adherence among elderly patients with polypharmacy was high, with 86.5% classified as
adherent using the Medication Adherence Measurement (MAT) instrument. A significant
association was observed between the number of medications and sex, as well as the
presence of a caregiver. Additionally, age showed a positive correlation with the number of
medications used. The findings highlight the importance of primary care monitoring,
caregiver involvement, and professional training to support appropriate polypharmacy
management and maintain medication adherence among older adults [30].

Anthoorathodi et al., 2021 (Int J Community Medicine and Public Health): This cross-
sectional study evaluated the prevalence of polypharmacy and potentially inappropriate
medications (PIMs) among 50 hospitalized older adults (>60 years) in a tertiary care center
in central Kerala, India. Polypharmacy, defined as the use of five or more medications, was
identified in 42% of patients, with a mean medication count of 5.1 + 4.1. Potentially
inappropriate medications were detected in 20% of participants using Beers Criteria.
Diabetes mellitus and hypertension were significantly associated with polypharmacy, while
no significant association was observed with gender. The study highlights polypharmacy
and PIM use as emerging public health concerns among elderly patients and emphasizes the
importance of deprescribing strategies and prescriber education on Beers Criteria to promote
rational and safe medication use [31].

Chen et al., 2021 (Frontiers in Pharmacology): This cross-sectional study examined the
prevalence and predictors of polypharmacy among 720 hospitalized patients aged >50 years
with chronic diseases in Hubei Province, China. Polypharmacy, defined as the concurrent

use of five or more medications, was observed in 50.14% of participants. Using inverse



probability treatment weighting and logistic regression analyses, the study identified several
significant predictors of polypharmacy, including a higher number of chronic diseases, use
of traditional Chinese medicine, depressive symptoms, greater patient involvement in
treatment decision-making, urban residence, and higher income levels. Female patients also
demonstrated a higher prevalence of polypharmacy compared with males. The authors
concluded that polypharmacy is highly prevalent among elderly patients with chronic
conditions in China and emphasized the need for personalized prescribing, improved
patient—physician shared decision-making, and careful application of clinical guidelines to

reduce inappropriate medication use and improve patient safety [32].

Liu et al., 2023 (BMC Geriatrics): This multicenter cross-sectional study investigated risk
factors for medication nonadherence and its association with potentially inappropriate
medication (PIM) use among community-dwelling older adults with multimorbidity and
polypharmacy in China. The study included 773 outpatients aged >65 years recruited from
16 tertiary hospitals across 12 provinces. Medication adherence was assessed using the
Visual Analog Scale (VAS), while PIMs were identified using the 2019 American Geriatrics
Society Beers Criteria. The prevalence of medication nonadherence was 31.8%, and PIM
use was observed in 62.0% of participants. Multivariate analysis showed that medication
nonadherence was significantly associated with female sex, cognitive impairment, higher
number of comorbidities, higher medication costs, inability to self-administer medications,
and PIM use. The authors concluded that medication nonadherence and PIM use are
common among older patients with multimorbidity and polypharmacy, highlighting the need
for targeted interventions focusing on medication review, cost reduction, cognitive support,
and adherence-enhancing strategies to optimize pharmacotherapy in this high-risk

population [33].

Gupta et al., 2025 (European Journal of Cardiovascular Medicine): This hospital-based
cross-sectional study assessed prescription patterns, polypharmacy, potentially inappropriate
medications (PIMs), and potential drug—drug interactions among elderly outpatients
attending a tertiary care teaching hospital. A total of 320 patients aged >60 years were
included. Prescription practices were evaluated using WHO core prescribing indicators,
while PIMs were identified according to the 2023 AGS Beers Criteria. The mean number of
drugs per prescription was 5.7 = 2.2. Polypharmacy (5-9 drugs) was observed in 56.6% of
patients, and excessive polypharmacy (>10 drugs) in 13.1%. Cardiovascular and antidiabetic

medications were the most frequently prescribed drug classes. At least one PIM was
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identified in 34.4% of prescriptions, most commonly long-acting benzodiazepines, first-
generation antihistamines, NSAIDs in high-risk patients, and long-term proton pump
inhibitors without clear indication. Potential drug—drug interactions were present in 42.8%
of prescriptions, including 9.4% classified as potentially major. Polypharmacy was
significantly associated with advanced age (=70 years), presence of >3 comorbidities,
frequent outpatient visits, and PIM use. The authors concluded that polypharmacy and
inappropriate prescribing are highly prevalent among elderly outpatients, underscoring the
need for regular prescription audits, geriatric pharmacology training, and implementation of

structured medication review and deprescribing strategies in tertiary care settings [34]
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3 Methodology
3.1 Study Design & area

A cross-sectional study was conducted on adult outpatients in several hospitals and
clinics in Sana‘a city, mainly Al-Thawra Hospital, AL- Gmuhori Hospital, Science
and Technology Hospital and Modern German Hospital.

This study will be carried out in Sana‘a city, the capital of Yemen.

3.2 Study Population, period and sample size
The population or community of this study involved all Elderly outpatients visiting
the different hospitals in Sana’a city at the time of study The duration of the study
from Dec 2025 to Feb 2026

3.3 Sampling
All elderly patients who met the inclusion criteria ware approached and invited to participate
in the study. This size of sample will be calculated according to the Cochran formula (sample

size formula for an Infinite Population): n= 22 XxP(1-P)
2
Where, n= sample size, Z= at confidence level (95%) (Z= 1.96), P= estimated proportion

(0.5); E= estimation error.(+,+ V) About 214 patients

3.4 Inclusion Criteria
e Patients of age 55 years and above of both sexes will be include in the study.
e Patients do not stay overnight at the health care facility( outpatients )
e Patients visiting the targeted hospitals and clinics within the study period
e Patients can access the required information

e Patients have five drugs and above

3.5 Exclusion Criteria
e Patients aged 54 years and younger.

e Patients stay overnight at the health care facility( inpatients )

3.6 Validation of Age Definition
According to the World Health Organization (2023), individuals aged >65 years represent

approximately 3.4% of the total population in Yemen, indicating a relatively small



proportion of older adults compared with high-income countries [35,37]. In contrast, older
adults constitute nearly 18% of the population in the United States, as reported by America’s
Health Rankings. Furthermore, life expectancy at birth in Yemen was estimated at 65.8 years
in 2021, whereas life expectancy in the United States reached 76.4 years during the same
year [36,37]. These demographic differences highlight substantial variations in population
aging patterns between low- and middle-income and high-income settings.

Based on these contextual and demographic considerations, this study defined older adults
as individuals aged 55 years and above. Although international research frequently adopts
age thresholds of >60 or >65 years, such definitions may not adequately reflect the biological
and clinical realities of aging in resource-limited countries. In Yemen, lower life expectancy,
earlier onset of chronic diseases, a high burden of cardiovascular risk factors, and long-
standing socioeconomic and healthcare challenges may contribute to accelerated

physiological aging compared with populations in high-income countries.

3.7 Data Collection

Data were collected through face-to-face interviews using a structured, multi-component
data collection form developed for the purpose of this study. The instrument comprised four
main sections. The first section captured participants’ socio-demographic and clinical
characteristics, including age, gender, educational level, lifestyle habits (smoking and gat
chewing), Body Mass Index (BMI), renal function indicators (serum creatinine and
estimated Glomerular Filtration Rate [eGFR]), comorbidities, and duration of chronic
illnesses. The second section documented all current medications, including Prescription-
Only Medicines (POM) and Over-the-Counter (OTC) products. For each medication, the
drug name, dose, frequency, route of administration, duration of use, and indication were
recorded. Polypharmacy was defined as the concurrent use of five or more medications (>5),
while excessive polypharmacy was defined as the use of more than ten medications
(>10).The third section focused on the identification of Drug-Related Problems (DRPs).
Potentially inappropriate medications (PIMs), medications requiring caution, and those
needing renal dose adjustment were identified using the 2023 Beers Criteria developed by
the American Geriatrics Society. Potential drug—drug interactions were assessed using the
Lexicomp® database, and interactions were categorized according to their severity
(moderate or major).The fourth section assessed medication adherence using the validated
11-item General Medication Adherence Scale (GMAS). The scale evaluates three domains
of non-adherence: patient behavior, comorbidity and prescription-related factors, and
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financial constraints. Total scores range from 0 to 33 and were categorized into five
adherence levels: High, Good, Partial, Low, and Poor.

3.8 Data Analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version ....
Descriptive statistics were performed to summarize the study variables. Categorical
variables, including sociodemographic characteristics, comorbidities, medication
indications, and General Medication Adherence Scale (GMAS) categories, were presented
as frequencies and percentages. Continuous variables were summarized using means and

standard deviations or medians and interquartile ranges, as appropriate.

The chi-square test was used to assess the association between polypharmacy (defined as the
concurrent use of >5 medications) and medication adherence levels. In addition, the
association between polypharmacy and the presence of potentially inappropriate
medications (PIMs), identified according to the 2023 Beers Criteria, was evaluated.
Furthermore, the relationship between polypharmacy and the occurrence of potential drug—
drug interactions (DDIs) was also examined using the chi-square test. A p-value of <0.05

was considered statistically significant

3.9 Ethical Considerations

The study protocol was approved by both the 21 September University for Medical &
Applied Sciences (21 UMAS) and the hospital's research ethics committee.
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4 Results & Discussion
4.1 Results

4.1.1 Demographic information

Table 1: shows demographic information of total 214 elderly patients were included in the
study. The majority of participants were recruited from governmental hospitals (63.1%),
while 36.9% were recruited from private hospitals. Regarding age distribution, most patients
were aged 65-74 years (33.6%), followed by 60—64 years (29.9%), 55-59 years (21.0%),
and 75-84 years (13.1%), while only 2.3% were aged 85 years or older. In terms of gender,
males constituted the majority (73.8%), whereas females accounted for 26.2% of the study
population. With respect to educational level, nearly half of the participants were illiterate
(46.7%), followed by secondary education (19.6%), primary education (18.7%), and
university education (15. 0%).Regarding body mass index (BMI), almost half of the patients
had normal weight (49.1%), while 34.6% were overweight, 10.7% were underweight, and
5.6% were obese. Concerning lifestyle habits, the majority of participants were non-smokers
(71.5%), while 28.5% reported smoking. However, Qat chewing was common, with 67.3%
of the patients reporting Qat chewing. In contrast, the use of other tobacco products was
relatively low, with 3.3% reporting different tobacco use and 2.3% reporting other forms of
Harmful Habits.

Table 1. Demographic information

Variant Frequency Percent (%)
Name of Hospitals Al-Gmuhori 93 43.5
Al-Thawra 42 19.6
Science and 60 28.0
Technology
Modern German 19 8.9
Total 214 100.0
Patients’ Age 55-59 45 21.0
(vears) 60-64 64 29.9
65-74 72 33.6
75-84 28 13.1
> 85 5 2.3

Total 214 100.0



Patients’ Gender Male 158 73.8

Female 56 26.2

Total 214 100.0

Patients’ Education Iliterate 100 46.7
Level Primary 40 18.7
Secondary 42 19.6

University 32 15.0

Total 214 100.0

Patients’ Body Mass Underweight 23 10.7
Index Normal 105 49.1
Overweight 74 34.6
Obese 12 5.6

Total 214 100.0

Smoking No 153 715

Yes 61 285

Total 214 100.0

Qat Chewing No 70 32.7
Yes 144 67.3

Total 214 100.0

Different Tobacco No 207 96.7
Yes 7 3.3

Total 214 100.0

Other Harmful No 209 97.7
Habits Yes 5 2.3

Total 214 100.0

4.1.2 Patients’ Clinical Characteristics

Table 2: shows patients’ clinical characteristics the clinical characteristics of the study
participants are presented in Table Hypertension was the most common comorbidity,
reported in 74.8% of the patients, followed by cardiovascular diseases (57.9%), diabetes
mellitus (52.3%), and stroke (15.4%). Other reported conditions included benign prostatic
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hyperplasia (21.0%), chronic kidney disease (12.6%), liver disease (3.7%), and
asthma/COPD (3.3%). Regarding the burden of chronic diseases, the mean number of
chronic conditions was 2.73 = 0.98, with a median of 3 and an interquartile range (IQR) of
2-3. The number of chronic diseases ranged from 0 to 6. Concerning the duration of illness,
29.9% of patients had a disease duration of 1-5 years, 20.6% had 6-10 years, while 49.5%
had a duration of more than 10 years. With respect to hospitalization during the last year,
36.4% of the patients reported being hospitalized, whereas 63.6% had no hospitalization

during the same period

Table 2. Patients’ Clinical Characteristics

Frequency Percent (%0)
Patients’ CvD 124 57.9
Comorbidities * Stroke 33 154
HTN 160 74.8
DM 112 52.3
Liver Disease 8 3.7
Asthma/COPD 7 3.3
BPH 27 12.6
CKD 45 21.0
Other 62 29
Number of Chronic Mean Minimu  Maxim Std. Med Interquar
Diseases m um Deviation ian tile
Range
(IQR)
0.979 2-3
Duration of IlIness 1-5 64 29.9
(vears) 610 44 20.6
>10 106 49.5
Total 214 100.0
Hospitalization No 78 36.4

During Last Year Yes 136 63.6

Total 214 100.0
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Table3. presents the distribution of patients according to their estimated glomerular filtration
rate (eGFR) stages. Among the 214 patients included in the study, the largest proportion was
classified as Stage 2 (eGFR 60-89 mL/min/1.73 m2), comprising 83 patients (38.8%).

Normal kidney function (Stage 1, eGFR >90 mL/min/1.73 m?) was observed in 51 patients
(23.8%). Moderate renal impairment (Stage 3, eGFR 30-59 mL/min/1.73 m?2) was present
in 37 patients (17.3%), while 16 patients (7.5%) were classified as Stage 4 (eGFR 15-29
mL/min/1.73 m2). Additionally, 27 patients (12.6%) had Stage 5 renal failure (eGFR <15
mL/min/1.73 m?),

Table 3. Distribution of patients according to their estimated glomerular filtration
rate (eGFR) stages

(eGFR) stages Frequency Percent (%)
STAGE1> 90 51 23.8
STAGEZ2 89 - 60 83 38.8
STAGE3 59 - 30 37 17.3
STAGE4 29 - 15 16 7.5
STAGE5< 15 27 12.6
Total 214 100.0

4.1.3 Medication information

Table 4: shows Most patients were using prescription-only medicines (POM), accounting
for 99.1%, whereas 17.8% reported the use of over-the-counter (OTC) medications.
Regarding the number of medications used, the mean number of medications was 7.30 +
2.00, with a median of 7 and an interquartile range (IQR) of 6-8. The number of medications
ranged from 5 to 16. Polypharmacy (=5 medications) was observed in 86.4% of the patients,
while 13.6% were taking fewer than five medications. In addition, excessive polypharmacy
(>10 medications) was identified in 13.6% of the study participants. With regard to the types
of medications used, cardiovascular medications were the most commonly prescribed
(93.5%), followed by antihypertensive medications (80.8%), gastrointestinal medications
(68.7%), and antidiabetic medications (54.2%). Additionally, vitamins, supplements, or
herbal products were used by 36.4% of patients, analgesics by 23.4%, and central nervous
system medications by 4.7%. Antimicrobial medications were reported in 7.5% of the

patients, while other medications were used by 31.3% of the participants.
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Table 4. Medication information

Frequency Percent (%o)
Over The Counter No 176 82.2
(OTC) Medications Yes 38 178
Total 214 100.0
Prescription Only No 2 0.9
Medicines (POM) Yes 212 99.1
Total 214 100.0
Number of Mean Minimu  Maxim  Std.  Me Interquartile |
medications m um Deviat  dia Range
ion n (IQR)
7.30 5 16 2.00 7 6-8
3
Polypharmacy > 5 No 29 13.6
Yes 185 86.4
Total 214 100.0
Excessive No 185 86.4
Polypharmacy >10 Yes 29 13.6
Total 214 100.0
Type of Medications DM Medication 116 54.2
Used HTN Medication 173 80.8
CVD Medication 200 93.5
Antimicrobial Medication 16 7.5
Vitamins, Supplements, 78 36.4
and/or Herbals
Analgesic Medication 50 23.4
GIT Medication 147 68.7
CNS Medication 10 4.7
Other Medications 67 31.3

4.1.4 Types of Drug-Related Problems (DRPs):
A. Drug-Drug Interactions (DDIs)
Table 5: show presents the prevalence of drug—drug interactions (DDIs) and their

association with polypharmacy and excessive polypharmacy among elderly patients. Out of
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214 participants, 90 patients (42.1%) had no DDIs recorded, while 105 patients (49.1%)
experienced at least one moderate DDI, and 55 patients (25.7%) had major DDIs. The total
number of DDIs recorded per patient showed a mean of 1.05 £ 1.10, ranging from 0 to 4
interactions. The median number of DDIs was 1, with an interquartile range (IQR) of 0-2.
Regarding moderate DDIs, 79 patients (75.2%) with polypharmacy and 26 patients (24.8%)
with excessive polypharmacy were exposed to moderate interactions, whereas 106 patients
(97.2%) with polypharmacy and 3 patients (2.8%) with excessive polypharmacy were not
exposed. This association was statistically significant (y* = 22.115, df = 1, p < 0.001). For
major DDIs, 39 patients (70.9%) with polypharmacy and 16 patients (29.1%) with excessive
polypharmacy were exposed, while 146 patients (91.8%) with polypharmacy and 13 patients
(8.2%) with excessive polypharmacy were not exposed. This association was also
statistically significant (y* = 15.258, df = 1, p < 0.001), indicating a higher occurrence of

major drug—drug interactions among patients with excessive polypharmacy.

Table 5. Prevalence of drug—drug interactions (DDIs) and their association

Frequency Percent (%o)
DDI Categories No DDl 90 42.1
*
Prevalence Moderate DDI 105 49.1
Major DDI 55 25.7
Total 214 100.0
Total number of DDIs  Mea  Mini  Max Std. Medi Interquartile Range
recorded n imu  Deviat an (IQR)
m ion
4 1.100 1 0-2
Associatio Polyphar Excessiv Total ¥2 (df) P—
n DDI macy e value *
with Polyphar
polyphar macy
macy and | Presence No 106 3 (2.8%) 109 22.115 <
excessive | of (97.2%) (100%) *(1) 0.001
polyphar | Moderate  Yes 79 26 105
macy DDIs (75.2%) (24.8%) (100%)
Presence No 146 13 159 15.258 <
of Major (91.8%) (8.2%) (100%) *(1) 0.001
DDls Yes 39 16 55
(70.9%) (29.1%) (100%)
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B. Potentially Inappropriate Medications (P1Ms)

Table 6: shows presents the prevalence of drugs that should generally be avoided in elderly
patients. Out of 214 participants, 178 patients (83.2%) were prescribed at least one
potentially inappropriate medication (PIM) that should be avoided, while 36 patients
(16.8%) were not exposed to any such medications. The mean number of drugs that should
be avoided per patient was 1.25 + 0.83, ranging from 0 to 3. The median number was 1, with
an interquartile range (IQR) of 1-2. The most commonly prescribed potentially
inappropriate medications included proton pump inhibitors (PPIs) in 145 patients (67.8%),
followed by Aspirin in 45 patients (21.0%) and Glibenclamide in 32 patients (15.0%). Other
less frequently prescribed medications were Meloxicam (4.7%), Diclofenac (3.3%), and
Glipizide (2.8%). Several medications were rarely reported, including Risperidone (1.4%),
Rivaroxaban (1.4%), Metoclopramide (0.9%), Naproxen (0.9%), Warfarin (0.9%),
Paroxetine (0.9%), Trihexyphenidyl (0.9%), and Digoxin (0.9%). Very low frequencies were
observed for Spironolactone, Ibuprofen, Dimenhydrinate, Meclizine, Nortriptyline, and

Pregabalin, each accounting for 0.5% of the prescriptions.

Table 6. Drugs that should generally be avoided in elderly patients

Frequency Percent (%0)
Drugs No 36 16.8
That Yes 178 83.2
Generally
Should Be
Avoided in
Elderly
Total 214 100.0
Number Mean  Minimum  Maximum Std. Median  Interquartile
of drugs Deviation Range
should (IQR)
be 1.25 0.829 1-2
avoided
in
Elderly
Total PPI 145 67.8%
Names of GllpIZIde 6 2.8%
Drugs Glibenclamide 32 15.0%
i 0,
should Spironolactone 0.5%
Be Metoclopramide 0.9%
Ibuprofen 0.5%
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Frequency Percent (%0)

Avoided / Diclofenac 7 3.3%
Most Meloxicam 10 4.7%
common Naproxen 2 0.9%
PIMs * Warfarin 2 0.9%
Aspirin 45 21.0%

Risperidone 3 1.4%

Paroxetine 2 0.9%
Trihexyphenidyl 2 0.9%
Dimenhyriate 1 0.5%

Meclozine 1 0.5%

Nortriptyline 1 0.5%

Rivaroxaban 3 1.4%

Digoxin 2 0.9%

Pregabalin 1 0.5%

Table 7: shows presents the distribution of drugs that should be used with caution among
elderly patients. Out of 214 participants, 115 patients (53.7%) received at least one drug
requiring caution, while 99 patients (46.3%) were not exposed to any such medications. The
mean number of drugs used with caution per patient was 0.71 + 0.77, ranging from 0 to 3.
The median number was 1, with an interquartile range (IQR) of 0—1. The most frequently
prescribed drugs requiring caution were loop diuretics in 62 patients (29.0%), followed by
SGLT2 inhibitors in 34 patients (15.9%), Spironolactone in 26 patients (12.1%), and
Hydrochlorothiazide in 23 patients (10.7%). Less frequently prescribed drugs included
Escitalopram (0.9%) and Rivaroxaban (0.9%),while Mirtazapine, Carbamazepine,
Tramadol, and Pizotifen were rarely reported, each accounting for 0.5% of the prescriptions.

Table 7. Drugs that should be used with caution among elderly patients

Frequency Percent (%0)
Drugs To Be Used No 99 46.3
with Caution in Yes 115 537
Elderly '
Total 214 100.0
Mean  Mini Interquartile
mum Range (IQR)
Number of drugs used 0.71 0 0-1
with caution
Total Names of Loop 62 29.0%
Drugs Used with Hydrochlorothiazide 23 10.7%
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Frequency Percent (%0)
Caution / Most Spironolactone 26 12.1%
common used with SGLT2I 34 15.9%
caution drugs ] )
Mirtazapine 1 0.5%
Carbamazepine 1 0.5%
Escitalopram 2 0.9%
Tramadol 1 0.5%
Pizotifen 1 0.5%
Rivaroxaban 2 0.9%

Table 8: shows presents the prevalence of drugs requiring dose adjustment in patients with
renal impairment among the study participants. Out of 214 patients, only 7 patients (3.3%)
were prescribed at least one drug requiring dose adjustment, while the majority, 207 patients
(96.7%), were not exposed to any such medications. The mean number of drugs requiring
dose adjustment per patient was 0.04 + 0.19, ranging from 0 to 1. The median number was
0, with an interquartile range (IQR) of 0-0. Regarding the specific medications, Gabapentin
was the most frequently reported drug requiring dose adjustment, prescribed to 4 patients
(1.9%). Other less commonly reported drugs included Ciprofloxacin, Baclofen, and

Levetiracetam, each prescribed to 1 patient (0.5%).

Table 8.Dose adjustment in patients with renal impairment

Frequency Percent (%)
Drugs Requiring No 207 96.7
Dose Adjustment Yes 7 33
in Renal
Impairment
Total 214 100.0

Std. Me
Deviati

Ma
Xim

Interquartile
Range (IQR)

Number of Drugs Mea  Minim
Requiring dose n um

Adjustment in Renal um on

Impairment . 0 1 0.190 0-0

Name of Drug Non 207 96.7
Requiring Dose Gabapentin 4 1.9
. Q?Iulsrtnrgg?rtr;gnt Ciprofloxacin 1 0.5
1 Baclofen 1 0.5
Levetiracetam 1 0.5

Total 214 100.0
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Table 9: shows the association between polypharmacy, excessive polypharmacy, and the
presence of potentially inappropriate medications (PIMs), drugs to be used with caution, and
drugs requiring dose adjustment in renal impairment among elderly patients. For PIMs, 151
patients (84.8%) with polypharmacy and 27 patients (15.2%) with excessive polypharmacy
were exposed to at least one PIM, whereas 34 patients (94.4%) with polypharmacy and 2
patients (5.6%) with excessive polypharmacy were not exposed. This association was not
statistically significant (y* = 2.362, df = 1, p = 0.124). Regarding drugs to be used with
caution, 94 patients (81.7%) with polypharmacy and 21 patients (18.3%) with excessive
polypharmacy received at least one such drug, while 91 patients (91.9%) with polypharmacy
and 8 patients (8.1%) with excessive polypharmacy were not exposed. This association was
statistically significant (y*> = 4.706, df = 1, p = 0.030). For drugs requiring dose adjustment
in renal impairment, 5 patients (71.4%) with polypharmacy and 2 patients (28.6%) with
excessive polypharmacy were exposed, whereas 180 patients (87.0%) with polypharmacy
and 27 patients (13.0%) with excessive polypharmacy were not exposed. This association
was not statistically significant (x> = 1.394, df =1, p = 0.238).

Table 9. Association between polypharmacy, excessive polypharmacy, and the presence
of potentially inappropriate medications (P1Ms)

Association PIM Presence of PIMs v P-
No Yes (df)  value

*

Association Between Polypharmacy 34 151 2.362 0.124
Polypharmacy and (94.4%) (84.8%) *(1)
drugs should be Excessive 2 27
avoided in Elderly Polypharmacy (5.6%) (15.2%)
Total 36 178
(100%) (100%)

Association Between Polypharmacy 91 94
Polypharmacy and The (91.9%) (81.7%)

Presence of Drugs to Be Excessive 8 21

Used with Caution in Polypharmacy (8.1%) (18.3%)

Elderly Total 99 115
(100%) (100%)

Association Between Polypharmacy 180 5
Polypharmacy and The (87.0%) (71.4%)
Presence of Drugs Excessive 27 2
Requiring Dose Polypharmacy (13.0%) (28.6%)
Adjustment in RI Total 207 7
(100%) (100%)
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C. Overall DRP Presence

Table 10: shows presents the prevalence of drug-related problems (DRPs) among elderly
patients and their association with polypharmacy and excessive polypharmacy. Out of 214
participants, 202 patients (94.4%) experienced at least one DRP, while 12 patients (5.6%)
had no identified DRPs. The mean number of DRP categories per patient was 1.99 + 0.91,
ranging from O to 4. The median number was 2, with an interquartile range (IQR) of 1-3.
Regarding the association with medication use patterns, 173 patients (85.6%) with
polypharmacy and 29 patients (14.4%) with excessive polypharmacy had at least one DRP,
whereas 12 patients (100.0%) with polypharmacy and none with excessive polypharmacy
had no DRPs. However, this association was not statistically significant (y> = 1.993, df =1,
p =0.158).

Table 10. Prevalence of drug-related problems (DRPs) among elderly patients and
their association

Frequency Percent (%0)
Presence of No 12 5.6
Any DRP in
Elderly Yes 202 94.4
Total 214 100.0
Number of DRP Mea Mini Max Std. Med Interquartile Range
categories present n mu imu  Devi ian (IQR)
atio
1-3
Association Presence of DRPs ¥? (df) P —value
Between N v *
Polypharmac 0 €s
y, Excessive Polypharmacy 12 173 1.993 * 0.158
Polypharmac (100.0%) (85.6%) (1)
y, and The Excessive 0(0.0%) 29 (14.4%)
Presence of Polypharmacy
DRPs
Total 12 202 (100%)

(100%)

Table 11: shows the association between the occurrence of drug-related problems (DRPs)
and several medication-related factors, including potentially inappropriate medications
(PIMs), drugs to be used with caution in the elderly, drugs requiring dose adjustment in renal
impairment, and drug—drug interactions (DDIs). For PIMs, all patients without DRPs (12
patients, 100%) had no PIMs, whereas among patients with DRPs, 178 patients (100%) were
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exposed to at least one PIM and 24 patients (11.9%) had no PIMs. This association was
statistically significant (3> = 62.858, df = 1, p < 0.001). Regarding drugs to be used with
caution in the elderly, all patients without DRPs (12 patients, 100%) were not exposed to
such medications, while among those with DRPs, 115 patients (56.9%) received at least one
drug requiring caution and 87 patients (43.1%) were not exposed. This association was also
statistically significant (y> = 14.767, df = 1, p < 0.001). For drugs requiring dose adjustment
in renal impairment, 195 patients (96.5%) with DRPs and all patients without DRPs (12
patients, 100%) were not exposed to such drugs, while only 7 patients (3.5%) with DRPs
required dose adjustment. This association was not statistically significant (y*> = 0.430, df =
1, p = 0.512). Regarding drug—drug interactions (DDIs), 127 patients (62.9%) with DRPs
had at least one DDI, while 75 patients (37.1%) had no DDIs. All patients without DRPs (12
patients, 100%) had no DDIs. This association was statistically significant (y*> = 18.558, df
=1, p<0.001).

Table 11. Association between the occurrence of drug-related problems (DRPs) and
several medication-related factors

Occurrence of

DRPs DRPs Total ¥ (df) VaFI)u; -
No Yes
No 12 24 36
Drugs should be avoided (100%) (11.9%) (16.8%) 62.858 <
in Elderly Yes 0 178 178 * (1) 0.001
(0.0%) (100%) (83.2%)
No 12 87 99
Drugs to be used with (100%) (43.1%) (46.3%) 14.767 <
caution in elderly Yes 0 115 115 *(1) 0.001
(0.0%) (56.9%) (53.7%)
Drug Requiring dose No 10150/ 9%95%/ 950770/ 0.430 *
Adjustment in Renal ( 0 0)  (96.5%)  (96.7%) ' (1) 0.512
Impairment Yes (0.0%) 7(3.5%) 7(3.3%)
No 12 75 87
DDIs (100%) (37.1%) (40.7%) 18.558 <
Yes 0 127 127 * (1) 0.001

(0.0%)  (62.9%) (59.3%)

4.1.5 Medical adherence
Figure2: shows presents the overall medication adherence among the study participants. Out
of 214 elderly patients, 101 patients (47.2%) were classified as adherent (high or good

adherence), while 113 patients (52.8%) were non-adherent (partial, low, or poor adherence).



These results indicate that more than half of the participants demonstrated suboptimal
adherence to their prescribed medications, which may have implications for therapeutic

outcomes and the occurrence of drug-related problems in this population.

adherence

= Adherent (High & Good) = Non-Adherent (Partial & Low & Poor)

Figure 2. Overall medication adherence

Table 12: shows presents the descriptive statistics and reliability of the General Medication
Adherence Scale (GMAS) across its domains. The overall scale, comprising 11 items,
demonstrated good internal consistency with a Cronbach’s alpha of 0.793. The behavior
domain (5 items) had a Cronbach’s alpha of 0.677, the comorbidities or additional
medications domain (4 items) had 0.679, and the financial constraints domain (2 items)
showed 0.678, indicating acceptable reliability for all subscales. The item-wise responses
indicate that adherence issues were most commonly reported for forgetting to take
medications due to routine interruptions, side effects, or improvement in health. For
example, 51.4% of participants reported sometimes forgetting medications due to routine
activities, and 68.7% reported stopping medications when feeling better. Difficulties related
to comorbidities were also observed, with 46.3% sometimes stopping medications due to
having to take additional drugs. Financial constraints impacted adherence as well; 44.4%
reported sometimes avoiding medication purchase due to cost, and 70.1% sometimes
discontinued medications they considered not worth the cost. Mean scores for each GMAS
domain were as follows: behavior domain 11.99 (range 2-15, IQR 11-14), comorbidity
domain 8.92 (range 2-12, IQR 7-11), and financial domain 4.63 (range 0-6, IQR 4-6),
indicating variability in adherence behaviors, comorbidity-related challenges, and financial

barriers.
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Table 12. Descriptive statistics and reliability of the General Medication Adherence
Scale (GMAS) across its domains

Always Mostly Sometimes Never
N % N % N % N %

GMAS

1) Do you find it difficult to

remember to take your medications 6 2.8 18 8.4 80 374 110 514
regularly?

2) Do you ever forget to take your

medication due to being busy with

household or work responsibilities, 6 2.8 28 131 101 472 79 36.9
travel, socializing, parties,

weddings, or religious events?

3) Do you stop taking your

medications due to side effects

(e.g., stomach upset or digestive

issues)?

4) Do you often stop taking your

medication without informingyour 3 1.4 18 8.4 52 243 141 65.9
doctor?

5) Do you stop taking your

medications when you start feeling 1 0.5 22 103 44 20.6 147 68.7
better?

7 33 33 154 60 28.0 114 533

Std. Interquartile Range

Mean Minimum Maximum Median

Behavior Deviation (IQR)

GMAS 11.99 2 15 2.499 12 11-14

6) Do you stop taking your

medication for this illness because

you have to take medications for

other illnesses?

7) Do you find it difficult to

remember your medications due to

prescription complexity (e.g., before 17 7.9 50 234 93 435 54 25.2
or after meals, half or full tablet,

etc.)?

8) The past month, have you

forgotten to take your medication

due to worsening of your illness or 3 14 29 13.6 83 38.8 99 46.3
being prescribed additional

medications?

9) Do you often alter the dosage or

schedule of your prescribed 3 14 21 9.8 62 29.0 128 59.8
medications on your own?

4 19 30 140 81 379 99 46.3

Comorbidity - . Std. . Interquartile
GMAS Mean Minimum Maximum Deviation Median Range (IQR)
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8.92 2 12 2.250 9 7-11

10) Do you avoid buying

medications because they are too 25 11.7 33 154 61 285 95 444
expensive?

11) Do you stop taking

medications because you feel 8 37 12 5.6 44 20.6 150 70.1
they are not worth the cost?

Std. Interquartile Range

Mean Minimum Maximum Median

Financial Deviation (IQR)

GMAS 4.63 0 6 1.581 5 4-6

Table 13: shows summarizes the overall medication adherence levels as measured by
GMAS. Non-adherence was categorized based on three domains: patient behavior,

comorbidities/additional medications, and financial constraints.

e Behavior-related non-adherence (GMAS 1): 105 participants (49.1%) exhibited
high adherence, 77 (36.0%) good adherence, 28 (13.1%) partial adherence, 3
(1.4%) low adherence, and 1 (0.5%) poor adherence.

e Comorbidity-related non-adherence (GMAS 2): 93 participants (43.5%) had high
adherence, 68 (31.8%) good adherence, 42 (19.6%) partial adherence, 10 (4.7%)
low adherence, and 1 (0.5%) poor adherence.

¢ Financial constraint-related non-adherence (GMAS 3): 90 participants (42.1%)
had high adherence, 40 (18.7%) good adherence, 62 (29.0%) partial adherence,
14 (6.5%) low adherence, and 8 (3.7%) poor adherence.

considering the overall adherence levels across all domains, 45 participants (21.0%) were
classified as highly adherent, 56 (26.2%) as good adherent, 94 (43.9%) as partially adherent,
17 (7.9%) as low adherent, and 2 (0.9%) as poorly adherent. These findings highlight that
almost half of the elderly participants experienced some degree of non-adherence, with

financial and behavioral factors contributing substantially to suboptimal adherence.
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Table 13. Summarizes the overall medication adherence levels as measured by GMAS

High Good Partial Low Poor
Adherence Adherence Adherence Adherence Adherence

N % N % N % N % N %

Non-Adherence Due to
Patient Behavior 105 491 77 36.0 28 131 3 1.4 1 0.5
(GMAS 1)

Non-Adherence Due to
Comorbidities or
Additional Medications
(GMAS 2)

435 68 318 42 196 10 47 1 0.5

Non-Adherence Due to
Financial Constraints 90 421 40 187 62 290 14 6.5 8 3.7
(GMAS 3)

Overall Medication

Adherence Level 45 210 56 262 94 439 17 79 2 0.9

4.1.6 Association between medication adherence levels and various clinical and
institutional factors

Tablel4: shows presents the relationships between medication adherence levels and various
clinical and institutional factors, including hospitals, the presence of drug—drug interactions
(DDIs), the presence and number of drug-related problems (DRPs), and polypharmacy
status. Relationship with Hospitals: Medication adherence levels varied significantly across
the four hospitals included in the study (y*> = 25.473, df = 12, p = 0.013). The highest
proportions of patients with high adherence were observed in Al-Gmuhori Hospital (51.1%),
while the lowest high adherence was seen in Al-Thawra Hospital (11.1%). Relationship with
DDls: Patients without any DDIs had higher rates of high adherence (51.1%) compared to
those with at least one DDI (48.9%). Lower adherence levels (partial, low, poor) were more
common among patients with at least one DDI. This association was statistically significant
(x> = 10.366, df = 4, p = 0.035). Relationship with DRPs: The presence of DRPs did not
show a statistically significant association with medication adherence levels (y* = 1.488, df
=4, p = 0.829). The majority of patients across all adherence levels had at least one DRP.
Relationship with the Number of DRPs: There was a significant association between
adherence levels and the number of DRPs (3> = 50.287, df = 16, p <0.001). Higher numbers
of DRPs were generally associated with lower adherence, with patients reporting low and
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poor adherence showing higher proportions of three or more DRPs. Association with

Polypharmacy and Excessive Polypharmacy: Polypharmacy status was strongly associated

with adherence levels (y* = 45.430, df = 4, p < 0.001). Patients with polypharmacy were

more likely to have high or good adherence, whereas those with excessive polypharmacy

showed higher rates of partial, low, or poor adherence. For instance, all patients with poor

adherence (100%) were receiving excessive polypharmacy, highlighting the impact of

complex medication regimens on adherence.

Table 14. Relationships between medication adherence levels and various clinical and

institutional factors

High Good Partial Low Poor P—
Hospitals Adherenc Adherenc Adherenc Adherenc Adherenc 2 (df) value
e e e e e *
Al- 23 25 40 4 .
_ Gmuhori  (511%) (446%) (426%) (235%) T 0%)
£ A 5 8 19 9 ,
T Thawra  (1L1%) (143%) (202%) (529%) L ©0%) 2 ots
£ Technolo 9 21 27 3 0(0.0%) (12) '
gy (20.0%) (37.5%) (28.7%)  (17.6%) '
8 0 0 0 0
German j;'y0  2(36%) 8(85%) 1(59%) 0(0.0%)
45 56 94 17 ;
Total (100%)  (100%)  (100%)  (100%) 2 (100%)
23 28 33 3 ;
NoDDl 51906  (50.0%) (35.1%) (17.6%) °(0:0%)
10.36
= Atleast 22 28 61 14 5 100 6% @ 0.035
QO  oneDDI  (48.9%) (50.0%) (64.9%)  (82.4%) °
3
o
& 45 56 94 17 o
a Tl 0006 (100%)  (100%)  (100%) 2 (100%)
= No 3(6.7%) 4(7.1%) 5(53%) 0(0.0%) 0(0.0%) |,
o ' 0.829
80 42 52 89 17 o *(d)
Sz Yes (93.3%)  (92.9%) (94.7%)  (100%) 2 (100%)
[5)
e 45 56 94 17 .
- Total  00m)  (100%)  (100%)  (100%) 2 (190%)
NoDRP 3(67%) 4(71%) 5(53%) 0(0.0%) 0 (0.0%)
5 . o) 50.28
= One DRP 15 14 19 2 (11.8%) 0 (0.0%) . <
g, (333%)  (25.0%)  (20.2%) 0.001
ES Two 17 23 39 4(235%) 0(0.0%  (16)
Z 0O DRPs (37.8%)  (41.1%)  (41.5%)

Yo




Three 10 14 30 11 1 (50.0%)

DRPs (22.2%) (25.0%) (31.9%) (64.7%)

Four 0 (0.0%) 1(1.8%) 1(1.1%) 0 (0.0%) 1 (50.0%)

DRPs

45 56 94 17 .
Total  1000)  (100%)  (100%)  (100%) 2 (100%)

Polyphar 44 54 79 8 0 (0.0%)
©  macy (97.8%)  (96.4%)  (84.0%)  (47.1%) =70
% Excessive 45.43 <

L 15 9 2 0*(4) 0.001
0 0

§ § Polyphar  1(2.2%) 2 (3.6%) (16.0%)  (52.9%)  (100.0%)
& & macy
S <
T C
=5 45 56 94 17
£ & Total 2 (100%)

(100%)  (100%)  (100%)  (100%)

4.1.7 Association between overall medication adherence and various clinical and

institutional factors

Table 15. shows presents the relationships between overall medication adherence (adherent
vs. non-adherent) and several clinical and institutional factors, including hospitals, the
presence of drug-drug interactions (DDIs), the presence and number of drug-related
problems (DRPs), and polypharmacy status. Relationship with Hospitals: Adherence rates
varied across the four hospitals, with the highest proportion of adherent patients observed at
Al-Gmuhori Hospital (46.5%) and the lowest at Al-Thawra Hospital (12.9%). However, this
association was not statistically significant (y*> = 5.925, df =3, p=0.115).

Relationship with DDIs: Patients without any DDIs had higher adherence (50.5%) compared
to patients with at least one DDI (49.5%). Non-adherence was notably higher among those
with at least one DDI (68.1% vs. 31.9%). This association was statistically significant (y* =
7.678, df =1, p=0.006), indicating that the presence of DDIs negatively impacts adherence.
Relationship with DRPs: The overall presence of DRPs was similar between adherent and
non-adherent patients, with no statistically significant difference (y* = 0.040, df = 1, p =
0.841). Relationship with the Number of DRPs: There was a significant association between
adherence and the number of DRPs (32 = 10.257, df = 4, p = 0.036). Patients with three or
more DRPs were more likely to be non-adherent, whereas those with fewer or no DRPs
tended to have higher adherence. Association with Polypharmacy and Excessive

Polypharmacy: Polypharmacy status showed a strong and significant relationship with
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adherence (y* = 18.280, df = 1, p < 0.001). Among adherent patients, the majority (97.0%)
had polypharmacy, whereas non-adherent patients had higher proportions of excessive
polypharmacy (23.0%). This highlights the negative impact of complex medication regimens

on adherence.

Table 15. Relationships between overall medication adherence (adherent vs. non-
adherent) and several clinical and institutional factors

Adherence p
Hospitals - 2 (df) -
Adherent Non value *
Adherence
Al-Gmuhori 47 (46.5%) 46 (40.7%)
«»  Al-Thawra 13 (12.9%) 29 (25.7%)
[ 5.925*(3)  0.115
‘s Technology 30 (29.7%) 30 (26.5%)
o
T German 11 (10.9%) 8 (7.1%)
Total 101 (100%) 113 (100%)
= NoDDI 51 (50.5%) 36 (31.9%)
8  Atleastone 0 0 7.678* (1)  0.006
= _ DD 50 (49.5%) 77 (68.1%)
(<3}
£ B Total 101 (100%) 113 (100%)
No 6 (5.9%) 6 (5.3%)
3 o 0.040* (1)  0.841
5 2 Yes 95 (94.1%) 107 (94.7%)
e
x 5 Total 101 (100%) 113 (100%)
No DRP 6 (5.9%) 6 (5.3%)
§ One DRP 31 (30.7%) 19 (16.8%)
% Two DRPs 40 (39.6%) 43 (38.1%) 10.257 * (4)  0.036
3 Three DRPs 24 (23.8%) 42 (37.2%)
£
= Four DRPs 0 (0.0%) 3 (2.7%)
Total 101 (100%) 113 (100%)
98 87 (77.0%)
>
g Polypharmacy (97.0%) 18280 _, oo,
= .= Excessive 3 (3.0%) 26 (23.0%) 1) '
s § Polypharmacy
= 0
S & Total 101 113 (100%)

(100%)




4,2 Discussion

The findings of this study provide a critical assessment of medication safety and adherence
among elderly outpatients in Sana’a, Yemen. The results reveal an alarming prevalence of
drug-related problems (DRPs) (94.4%) and polypharmacy (86.4%), highlighting a
significant challenge in the clinical management of geriatric patients in this region. The
prevalence of polypharmacy (86.4%) in our cohort reflects a high medication burden, though
it is slightly lower than the 97.3% reported by Carmona-Torres et al. in an observational
study in Spain. However, a noteworthy discrepancy arises in the category of excessive
polypharmacy (> 10 medications); while Carmona-Torres et al. reported a prevalence of only
2.7%, our study identified a substantially higher rate of 13.6%. This sharp contrast suggests
that while global trends show high medication use among the elderly, the intensity of
polypharmacy in the local context is more severe. This may be driven by the lack of
integrated clinical pharmacy services or formal "de-prescribing™ protocols that are more
established in European healthcare systems. Regarding medication safety, our results are
concordant with, yet more pronounced than, previous local research. Alyahawi reported that
61.2% of medications in his study were classified as "avoid" according to prescribing
criteria. In comparison, the present study found that 83.2% of patients were prescribed at
least one PIM. This increase suggests an escalating trend in the use of inappropriate
therapies, particularly Proton Pump Inhibitors (PPIs) and Glibenclamide. Furthermore,
Alyahawi noted that 11% of medications required dose adjustments for renal impairment,
while our study found a lower rate of 3.3%. Despite this lower percentage in renal
adjustments, the overall risk remains high due to the statistically significant association (p <
0.001) between excessive polypharmacy and major drug-drug interactions (DDIs). These
findings suggest that the complexity of the regimen is a more significant driver of potential
harm than improper dosing alone in this specific population. The evaluation of medication
adherence using the General Medication Adherence Scale (GMAS) allows for a direct
comparison with regional data. Naqvi et al. reported an overall adherence rate of 50.9\%
among patients with chronic diseases in Saudi Arabia, with 49.1% classified as non-
adherent. Our findings are remarkably similar, with 47.2% adherent and 52.8% non-
adherent. However, the item-wise analysis in our study reveals specific sociocultural and
economic drivers. Unlike the broader regional trends noted by Naqvi et al., our cohort faced

significant financial barriers, with 44.4% avoiding medication purchases due to cost.
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Additionally, the prevalence of Qat chewing (67.3%) and the tendency to stop medication
upon symptomatic improvement (68.7%) represent specific behavioral hurdles. The strong
correlation between excessive polypharmacy and poor adherence (p < 0.001) confirms that
as the number of prescribed drugs increases, the patient's capacity to remain adherent

diminishes, likely due to both cost and "pill fatigue."”
Clinical Implications and Limitations

While this study is limited by its cross-sectional design and reliance on self-reported
adherence—which can be subject to recall bias—the data provides clear directions for
clinical practice. The high prevalence of PIMs and DDIs compared to the findings of

Alyahawi and Carmona-Torres et al. underscores the need for:

Systematic De-prescribing: Targeted efforts to reduce the use of long-term PPIs and high-

risk sulfonylureas (e.g., Glibenclamide) in the elderly.

Pharmacoeconomic Interventions: Addressing the financial constraints that lead to non-
adherence, as identified through the GMAS domains.

Enhanced Counseling: Bridging the gap between clinical intent and patient behavior,

especially regarding the management of asymptomatic chronic conditions.
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Chapter 5:

Conclusion & Recommendations



5 Conclusion & Recommendations

5.1 Conclusion

In conclusion, this study provides a comprehensive evaluation of medication adherence and
DRPs among elderly outpatients in Sana’a, Yemen, revealing a critical public health
challenge. The results underscore a substantial burden of polypharmacy, affecting 86.4% of
participants, with 13.6% experiencing excessive polypharmacy (mean = 7.30 drugs). Drug-
related problems (DRPs) were nearly universal, prevalent in 94.4% of the cohort. A
significant concern is the high exposure to Potentially Inappropriate Medications (83.2%)
according to the 2023 Beers Criteria, driven largely by the over-prescription of Proton Pump
Inhibitors (67.8%) and Aspirin (21.0%). Furthermore, the study confirms that the escalation
to excessive polypharmacy is a primary driver of clinically relevant drug-drug interactions
and medication non-adherence (P < 0.001). Medication adherence was suboptimal in 52.8%
of patients, as measured by the GMAS scale, with therapeutic complexity and financial
constraints identified as the most significant barriers. These findings highlight an urgent need
for the integration of clinical pharmacists into multidisciplinary healthcare teams to
implement systematic medication reviews and de-prescribing protocols. Such interventions
are vital to bridging the gap between global geriatric care standards and Yemen’s strained

healthcare landscape, ultimately ensuring safer pharmacotherapy for the elderly population.

5.2 Recommendations

1. Conduct regular medication reviews to reduce polypharmacy and identify drug-
related problems.

2. Involve clinical pharmacists in patient care to optimize medication therapy.

3. Follow geriatric prescribing guidelines (e.g., Beers Criteria) when prescribing for
elderly patients.

4. Review medications after any change in health status or hospitalization.

5. Encourage use of health technology (reminder apps, electronic records) for better
tracking.

6. improving medication adherence should be considered a key priority. Healthcare
professionals should educate patients about the importance of adhering to prescribed
treatments, simplify medication regimens when possible.

7. Medication cost should be considered during prescribing decisions, particularly for

patients with chronic diseases. Selecting effective and affordable therapeutic
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alternatives when appropriate may help reduce the financial burden on patients and

improve medication adherence.
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Republic of Yemen

21SEPTEMBER UNIVERSITY
FOR MEDICAL & APPLIED SCIENCES

Assessment of Drug-Related Problems , Medication Adherence and
Polypharmacy Among Elderly Outpatients in Sana’a City, Yemen

Patient Demographics PTID............
Age (years) ¢ )
Gender O Male [ Female
Education Level O Hliterate O Primary O Secondary O University
Harmful habits O Smoking O Qat chewing O Different tobacco [ Other
Body mass index(BMI)  Underweight () Normal ()
Overweight () Obese ()

Laboratory information:

o  Serum Creatinine ...........ueeeeeeuennnnnn. GFR

Clinical Characteristics

Co-Morbidity : ---

Number of Chronic Diseases ()

Duration of IlIness (years) ( )

Hospitalization during last year O Yes 0 No

1



Medication Profile

Number of medications OTC( ) POM( ) TOTAL( )

Polypharmacy > 5( ) excessive Polypharmacy >10( )

Medication Data Collection Table

DrugName Dose | Frequency | Route | Duration | Indication
(Brand/Generic)

1A%



TYPE OF (DRP)

Yes

No

Drugs that generally should be avoided in older

If yes, specify
- Number of drug ()

- Drug names :

Drugs to be used with caution in older

If yes, specify
- Number of drug ()

- Drug names :

Drug Requiring dose Adjustment in Renal Impairment

If yes, specify
- Number of drug ()

- Drug names :

Potential Drug—Drug Interactions (Lexicomp)

Drug 1 Drug 2 severity

Severity

COMinor [0 Moderate 1 Major

¢A




Patient Non-Adherence Due to Patient Behavior (1 GMAS)

1. Do you find it difficult to remember to take your medications regularly?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

2. Do you ever forget to take your medication due to being busy with household or
work responsibilities, travel,
socializing, parties, weddings, or religious events?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

3. Do you stop taking your medications due to side effects (e.g., stomach upset or

digestive issues)?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

Do you often stop taking your medication without informing your doctor?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

Do you stop taking your medications when you start feeling better?

Always =0
Mostly = 1
Sometimes = 2

TOTAL

Never = 3
(

Non-Adherence Due to Comorbidities or Additional Medications

(2 GMAS)

6. Do you stop taking your medication for this illness because you have to take
medications for other illnesses?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

7. Do you find it difficult to remember your medications due to prescription
complexity (e.g., before or after meals, half or
full tablet, etc.)?

Always =0
Mostly =1
Sometimes = 2
Never = 3

8. the past month, have you forgotten to take your medication due to worsening of your
illness or being prescribed

additional medications?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

9. Do you often alter the dosage or schedule of your prescribed medications on your
own?

Always =0
Mostly = 1
Sometimes = 2

TOTAL

Never = 3
(

Non-Adherence Due to Financial Constraints (3 GMAS)

10. Do you avoid buying medications because they are too expensive?

Always =0
Mostly = 1
Sometimes = 2
Never = 3

11. Do you stop taking medications because you feel they are not worth the cost?

Always =0
Mostly = 1
Sometimes = 2

TOTAL

Never = 3
(

Overall Medication Adherence:

High Adherence = 30 - 33
Good adherence =27 - 29

Partial Adherence = 17 - 26
Low Adherence =11 - 16
Poor Adherence =0 - 10
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COSEA Eigan Hhd 85 S 335 ) gudl LS sl (Polypharmacy) d:sal) aaed gas tdale 4dla
il 8 dala ¢ Sl gall ol 3V Canca s ((PIMS) dasliall e 435090 aladiul 5 «(DRPS) 4520 ddasi yall
Lraal) e 30kl 5w ulae Jie sadiadl) < 5330 calladl 1225 (e a2 1 e s add) Jia 3 ) sall 33 5000
bl JI55 Y (GMAS) alall S5l o1 51 (e s (AGS Beers Criteria) 4 saadll ahal 4.5 5aY)
aall Al A sall o) 5D (5 siea s Asaliall e Ay g1 LTI Jare and ) A )al) 028 Cangd 53 sane dlaall
LS 0l el i ( aget il b gl @lld g colaiin Aaa 8 dan LAY Clalall oxa) ye (e (il
sl Al 555 Gl

sl al Y Gl aladiiuly daa Al Glabal) xal je e Criall aia pall g2l S sall o 51 i sciagd)
Dl aladinly i) (i el (sl Ay WL ddag ) COSEL L Jare agi ) dila) ((GMAS) aladl
.(Polypharmacy)i s2¥) sas3 3w 4 (AGS Beers Criteria)

Uiso Lmy e YV £ Cileig oY o Y0 ol 5 I Y0 Y0 it (e il JSA Andaial) sl 5l) o3a g a2 slea¥)
ladiuly 3 pdle BLE. PR (e GULL Ciras platia dae (B (A 00< jamy) doa JIAD) Clabial) 2] e (0
Bacly Yo YV alal 5m sulas aladinls Lauliall yie 4550Y) 5 4 00U ddasi yall OISR daa 2 dalaie 5 i)
Al lany) Jadl (g sal GMAS (e plasinly 53l o151 (5 Laiw cLexiicomp <l
A8l Al A (P < 0.05) Adbas) Vs (5 sina 2ic (Chi-square) ¢S @ L) Gubd aa SPSS gl 2
48l gall Ao Jsmanll 2ty Sl o) 5V ¢y 5oV Aadi el CIKEA s(Polypharmacy)ﬁ\,UJ‘Y\ 2323
AS el il 5 Adadaill Apdal) o glall jacin ¥ Aaala (e AEMAY)

O %)Y, A (Al V0<) (Excessive Polypharmacy)a i) a1 ased jLas) Jase aly sguilill)
4xiLs (DRPS)A 599L Adag yall KGN il€ 5 2y ya ISV 6150 7.30 + 2.00 s 4 0l 220 Jass sy ¢ aa sl
e 2al s el 9 pgd Ciin oam yall (50 AT, Y G s LS oS Ll (30 %696, € (52 & jeda Cum 63 S A
QoYY+ Aty () Al (05TY,A iy 1 sl SV (PP 0555l A Jadie (S5 ccaulia e J8Y)
JAla agie %Y £,A (i yai Laiy clgaladial die Haall (bl 4 50l oz yall (e 940,V Ll celly ) dslayly
o pelal LS oam el (e %60, A () JiaY) (g sinall (32 Gl 52 ol 5 Jas sl 5 (DDI) Y e aaly il
«(P < 0.001) 5_shaall A8l sall cdlelall & gan 5 Ja jaall &y 50Y1 20e3 (g Ailian] VS <13 ABle 3 5a 5 bl
) sadl anlS AaDlal) Ladai¥) 2 5 AdLal) 5 gl aami a5 (P < 0.001) () sl al V) ade i gl ) Sl
sl ol Y s sl

Oniadl) Cpinsall i yall G Bansliall e 3 50V alasiind 53 a1 aael adi ye e (e Al yall 028 (oSS ;ALIAY)
dalal) Aalall miliil) o3 255y JiaY) (s sinall (530 35 ) 330 ¥ amas U gmae dhm JAN Clalall xa) je (g
Lpsmall e sVl Ciay Galey) Cilin) i) Gadi s s mall Jaall s 4l 50 Gilaal je sl )

Cratll (8 4 sl ) Gt g Gaall HLST 20 sl 2 Blall (s Caags (De-prescribing)

ccadll iy 52V Aag yall CUSELN (GMAS Gl ¢ ) sl al 51 ¢ yalae iy 5oV 22e3 ;A alidal) cilals!
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