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           Geriatric Medication Safety in India: A Review of Potentially Inappropriate Medications Using Beers Criteria

	ABSTRACT 
Background:
The geriatric population, defined as individuals aged 65 years and above, is rapidly increasing and presents unique healthcare challenges. It is categorized into young-old (65–74 years), middle-old (75–84 years), and old-old (≥85 years) based on functional and physiological differences. The high prevalence of chronic diseases in this group often leads to polypharmacy, increasing the risk of potentially inappropriate medications (PIMs), which may result in adverse outcomes, hospitalizations, and reduced quality of life.
Aim & Objectives
To promote rational prescribing practices and improve medication safety among the elderly population in India.
And to analyze the risks associated with the PIMs use among geriatrics. 
Results:
The use of screening tools such as the Beers Criteria and STOPP/START criteria has been widely recognized in identifying PIMs in older adults. Regular prescription review and continuous monitoring were found to be effective strategies in minimizing inappropriate medication use and associated risks.
Conclusion:
Identifying and reducing PIMs through validated screening tools and regular medication review is essential to enhance therapeutic outcomes and improve the overall quality of life in the geriatric population.
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INTRODUCTION 
The geriatric population, generally defined as individuals aged 65 years and above, represents a rapidly growing demographic with unique healthcare needs. This population is often further classified into the “young-old” (65–74 years), “middle-old” (75–84 years), and “old-old” (85 years and above), reflecting differences in functional status, physiological reserve, and vulnerability to diseases. Aging is commonly associated with multiple comorbidities such as cardiovascular diseases, diabetes mellitus, chronic respiratory illnesses, and neurodegenerative disorders, which significantly increase the complexity of patient care..[1,2]
With advancing age, the prevalence of chronic health conditions rises substantially, with many elderly individuals experiencing multiple comorbidities such as cardiovascular diseases, diabetes mellitus, chronic respiratory disorders, musculoskeletal disorders, and neurodegenerative diseases. This multimorbidity often necessitates the use of multiple medications, leading to polypharmacy, which is commonly defined as the concurrent use of five or more drugs. Although sometimes clinically justified, polypharmacy significantly increases the risk of adverse drug reactions, drug–drug interactions, and drug–disease interactions. Furthermore, age-related physiological changes, including decreased renal clearance, impaired hepatic metabolism, and increased sensitivity to central nervous system–active drugs, further heighten the risk of medication-related complications. Studies have consistently demonstrated a high prevalence of potentially inappropriate medication (PIM) use among older adults, which is associated with increased morbidity, hospitalization, and reduced quality of life. [2,17]
Polypharmacy is an increasingly prevalent issue among older adults, driven by the growing burden of chronic diseases and aging populations worldwide. Although there is no universally accepted definition, it is commonly described as the use of five or more medications. Recent studies highlight that the prevalence of polypharmacy continues to rise, particularly in European populations, reflecting complex healthcare needs. The variability in definitions and measurement approaches further complicates its assessment, but its widespread occurrence underscores its significance as a major public health concern. Evidence from these studies consistently shows that polypharmacy is associated with a range of adverse outcomes, including increased risk of drug–drug interactions, hospitalizations, frailty, functional decline, and mortality. The cumulative burden of multiple medications can negatively impact the quality of life in older adults. These findings emphasize the need for regular medication review, rational prescribing practices, and the use of appropriate screening tools to reduce potentially inappropriate medications and improve overall therapeutic outcomes in the geriatric population.[18,19,20] 
While the use of multiple medications may be clinically necessary, it significantly increases the risk of adverse drug reactions, drug–drug interactions, medication non-adherence, and prescribing cascades. polypharmacy is closely associated with the increased use of potentially inappropriate medications, leading to poorer clinical outcomes such as falls, cognitive decline, hospitalization, and reduced quality of life. These findings highlight the importance of regular medication review, rational prescribing, and deprescribing strategies to ensure safe and effective pharmacotherapy in elderly patients. [3]
Potentially inappropriate medications (PIMs) in the elderly refer to drugs in which the potential risks outweigh the expected clinical benefits, particularly when safer alternatives are available. inappropriate prescribing in elderly populations is associated with increased risks of adverse drug reactions, cognitive impairment, falls, hospitalization, and reduced quality of life. Therefore, regular medication review and deprescribing strategies are essential to minimize PIM use and improve therapeutic outcomes in the geriatric population. [3]
The AGS Beers Criteria provides an evidence-based guideline for identifying potentially inappropriate medications (PIMs) in older adults to improve medication safety and clinical outcomes. The objective of this update is to assist healthcare professionals in optimizing pharmacotherapy by reducing the use of medications that pose a higher risk of adverse effects in the elderly population. The criteria were developed through a comprehensive literature review and a structured consensus process involving an expert panel using methods such as the Delphi technique to evaluate and update existing recommendations.
The updated criteria include new additions, modifications, and clarifications of previously listed medications, along with guidance on drug–drug interactions and drug–disease interactions. Emphasis is placed on minimizing the use of high-risk medications, particularly those associated with increased risks of falls, cognitive impairment, cardiovascular events, and mortality. The guideline also highlights the importance of individualized patient care, shared decision-making, and deprescribing strategies in geriatric practice. Overall, the Beers Criteria serves as an essential clinical tool to promote rational prescribing, enhance medication safety, and improve health outcomes in older adults. [2]
POTENTIALLY INAPPROPRIATE MEDICATIONS (PIMs)
Potentially inappropriate medications (PIMs) in geriatrics refer to drugs or drug classes in which the risk of adverse effects outweighs the expected clinical benefits, particularly when safer or more effective alternatives are available. In older adults (≥65 years), age-related physiological changes, altered pharmacokinetics and pharmacodynamics, and the presence of multiple comorbidities increase susceptibility to drug-related problems. The American Geriatrics Society (AGS) Beers Criteria is a widely accepted tool that provides an explicit list of such medications, identifying those that should generally be avoided, used with caution, or require dose adjustment in specific conditions. These criteria aim to improve medication selection and reduce exposure to harmful drugs across various healthcare settings. [4]
PIMs are further categorized based on clinical context, including medications inappropriate for most older adults, those contraindicated in certain diseases or syndromes, drugs with significant drug–drug interactions, and medications requiring renal dose adjustments. The use of PIMs is associated with increased risks of adverse drug events such as falls, cognitive impairment, delirium, hospitalization, and mortality. Therefore, identifying and minimizing PIM use is a critical component of geriatric care, emphasizing regular medication review, individualized therapy, and shared decision-making between clinicians and patients to enhance safety and quality of life in the elderly population. [4]
PREVALANCE OF PIMs
The prevalence of potentially inappropriate medications (PIMs) among the geriatric population is consistently reported to be high across different healthcare settings
Close monitoring and supervision of medical treatment, provided for older patients, are essential to ensure that healthcare service recipients receive high‑quality care. Implementing strategies through which healthcare services can detect and reduce PIM prescriptions may improve the safety and well‑being of older adults undergoing medical treatment. [1]
Studies indicate that more than one-third of older adults are prescribed at least one PIM, with prevalence rates typically ranging between 21% and 58% depending on study design, population, and criteria used. For instance, a large cross-sectional study using the 2015 Beers Criteria reported that 57.6% of elderly patients were prescribed at least one PIM that should be avoided, while 37.5% received medications that should be used with caution. Additionally, regional studies have shown prevalence rates of 38.3% in Qatar and 45.2% in Lebanon, highlighting the widespread nature of inappropriate prescribing. Overall, these findings emphasize that PIM use is a common and significant issue in geriatric pharmacotherapy, often associated with polypharmacy and multiple comorbidities. [5]
A study conducted in a tertiary care hospital using STOPP/START criteria reported that the prevalence of PIMs was 43.5% indicating a consistently high burden of inappropriate prescribing among hospitalized elderly patients. These findings are consistent with other studies worldwide, where PIM prevalence ranges widely due to differences in prescribing patterns, comorbidities, and assessment criteria. [6]
The substantial proportion of geriatric patients were prescribed at least one PIM, with prevalence strongly associated with increasing age, presence of multiple comorbidities, and polypharmacy. Commonly identified PIMs included benzodiazepines, proton pump inhibitors used beyond recommended duration, anticholinergic drugs, and certain cardiovascular and psychotropic medications emphasized that inappropriate prescribing remains a significant concern, Overall, the high prevalence of PIMs highlights the need for regular medication review and the application of evidence-based screening tools to improve prescribing practices and enhance patient safety in the geriatric population. [12]
ASSOCIATION BETWEEN PIMs AND POLYPHARMACY
Polypharmacy is widely recognized as one of the strongest predictors of potentially inappropriate medication (PIM) use in older adults, primarily due to the complexity of managing multiple medications in the presence of age-related physiological changes. As the number of prescribed drugs increases, the likelihood of prescribing medications that are unnecessary, duplicative, or contraindicated also rises. This increases the risk of inappropriate drug selection, incorrect dosing, and prescribing cascades, where additional medications are prescribed to manage side effects of existing drugs. Tools such as the Beers Criteria are commonly used to identify such inappropriate prescriptions, especially in elderly patients with multiple comorbidities.
The association between polypharmacy and PIMs is further strengthened by the increased risk of drug–drug and drug–disease interactions. Elderly patients often have reduced renal and hepatic function, altering drug metabolism and excretion, which makes them more susceptible to adverse drug reactions. With multiple medications, the probability of harmful interactions rises significantly, leading to complications such as falls, delirium, cognitive impairment, and hospitalizations. Studies have consistently shown that a large proportion of older adults on five or more medications are exposed to at least one PIM, indicating that polypharmacy directly contributes to medication-related risks and poorer clinical outcomes. [14]
Moreover, polypharmacy negatively impacts medication adherence and overall quality of life, which indirectly contributes to inappropriate medication use. Complex drug regimens can confuse patients, leading to missed doses, duplication, or incorrect usage, thereby increasing the risk of therapeutic failure and adverse effects. This creates a cycle where additional medications may be prescribed unnecessarily, further increasing PIM burden. 
BEERS CRITERIA
The Beers Criteria is a guideline developed by the American Geriatrics Society (AGS) to identify potentially inappropriate medications (PIMs) in older adults aged 65 years and above. It provides an explicit list of drugs or drug classes that should generally be avoided or used with caution because their risks (such as adverse drug reactions, falls, cognitive impairment, or toxicity) outweigh their benefits in the elderly population. The primary purpose of the Beers Criteria is to improve medication safety, reduce harmful drug use, guide clinicians in rational prescribing, and serve as a tool for evaluating healthcare quality and drug utilization patterns in geriatrics. It is widely used by clinicians, pharmacists, researchers, and policymakers, and is applicable in ambulatory care, hospitals, and long-term care settings, except in end-of-life or hospice care. [4]
The criteria are used during medication review, especially in elderly patients with polypharmacy, chronic diseases, or risk of adverse drug events. It is applied by comparing a patient’s medication list with the Beers list and identifying drugs that should be avoided, dose-adjusted, or used cautiously. The 2023 AGS Beers Criteria is organized into five major classes/categories: medications to avoid in most older adults, medications to avoid in specific diseases or conditions, drugs to use with caution, clinically significant drug–drug interactions, and medications requiring dose adjustment based on renal function. Overall, it includes hundreds of individual drugs and multiple drug classes covering areas such as cardiovascular, CNS, gastrointestinal, and anti-infective agents. The criteria should always be used as a clinical support tool, not as a strict rule, and must be combined with individual patient assessment and clinical judgment. [4]
POTENTIAL RISK ASSOCIATED WITH PIMs
The use of potentially inappropriate medications (PIMs) in older adults is associated with several significant clinical risks, particularly affecting functional status and healthcare utilization. According to the study conducted in Australia, PIM exposure was linked to an increased risk of incident physical disability, with older adults showing a 47% higher likelihood of developing persistent functional impairment compared to those not exposed. Additionally, PIM use was associated with a higher risk of hospitalization and there was evidence that PIMs may initiate a “disability cascade,” where functional decline can occur before or after hospitalization. Furthermore, specific classes of PIMs such as proton pump inhibitors, antipsychotics, and benzodiazepines were independently associated with increased disability risk. However, no significant association was observed with mortality or dementia. Overall, these findings highlight that PIM use contributes to increased morbidity, particularly through disability and hospital admissions, even among otherwise healthy older adults. [7]
In heart failure patients: 
Cardiovascular disease patients largely driven by polypharmacy and the complexity of managing heart failure with multiple comorbidities. Common issues included the use of medications that could worsen heart failure, increase the risk of adverse drug reactions, or interact negatively with standard heart failure therapies. The findings emphasized that applying explicit screening tools like Beers and STOPP criteria can effectively detect inappropriate prescribing and highlight opportunities for medication optimization. The importance of regular medication review and clinical pharmacist involvement to improve prescribing quality and patient safety in hospitalized heart failure patients is essential. [8]
Patients with kidney disease: 
The use of potentially inappropriate medications (PIMs) in elderly patients with chronic kidney disease (CKD) is associated with significant clinical risks, primarily increasing the likelihood of adverse drug events (ADEs) due to altered pharmacokinetics and reduced renal clearance. The PIM exposure contributes to higher morbidity, including drug toxicity, side effects, and complications related to drug–drug and drug–disease interactions. Additionally, PIM use is linked to increased hospital admissions, prolonged hospital stays, and greater healthcare costs. Specific medications such as proton pump inhibitors and benzodiazepines further increase risks like infections, osteoporosis, and falls. Overall, elderly CKD patients receiving PIMs are more vulnerable to medication-related harm, emphasizing the need for dose adjustment, careful drug selection, and regular medication review to prevent adverse outcomes. [9]
Psychiatric care: 
PIM use in psychiatry largely due to the frequent prescribing of psychotropic medications such as antipsychotics, benzodiazepines, and antidepressants, which are commonly flagged as inappropriate in older adults due to increased sensitivity and altered pharmacokinetics. Major risks identified included sedation, cognitive impairment, falls, and increased mortality, particularly with long-term use. Polypharmacy was a key contributing factor to PIM exposure. 
potentially inappropriate medications in elderly psychiatric patients were associated with significant class-specific risks. Antipsychotics were linked to increased risk of stroke, mortality (particularly in dementia patients), sedation, cognitive decline, and extrapyramidal symptoms. Benzodiazepines and sedative-hypnotics contributed to excessive sedation, delirium, cognitive impairment, dependence, and a high incidence of falls and fractures. Antidepressants, especially tricyclic antidepressants and some SSRIs, were associated with anticholinergic effects, orthostatic hypotension leading to falls, hyponatremia, and confusion. Anticholinergic drugs further exacerbated cognitive impairment, delirium, constipation, urinary retention, and worsening dementia symptoms. Mood stabilizers such as lithium and valproate posed risks of toxicity due to narrow therapeutic index, renal impairment, sedation, and drug interactions. Additionally, first-generation antihistamines increased sedation, confusion, and fall risk due to strong anticholinergic properties. Overall, these medications commonly led to overlapping adverse outcomes including falls, cognitive decline, delirium, and increased morbidity and mortality in the elderly population. [10]
The use of potentially inappropriate medications (PIMs) is associated with an increased risk of falls among elderly patients with dementia. It emphasizes that medications commonly affecting the central nervous system such as sedatives, antipsychotics, and certain antidepressants can impair cognition, balance, and coordination, thereby predisposing patients to falls and related injuries. The findings indicate that individuals with dementia are particularly vulnerable due to existing cognitive decline and functional impairment, which are further exacerbated by such medications. [15]
The prescription review with standardized tools and pharmacist involvement to reduce inappropriate prescribing is essential to improve patient safety in geriatric psychiatric settings. 
QUALITY OF LIFE WITH PIMs
Characterization of potentially inappropriate medication use shows that it significantly impairs the quality of life of elderly patients across multiple domains. For example, the use of benzodiazepines such as Diazepam and Lorazepam often led to excessive sedation, dizziness, and impaired coordination, increasing the risk of falls and fractures, thereby limiting mobility and independence in daily activities. Similarly, anticholinergic drugs like Diphenhydramine caused confusion, memory impairment, dry mouth, constipation, and urinary retention, which negatively affected both physical comfort and cognitive function. The use of tricyclic antidepressants such as Amitriptyline was associated with orthostatic hypotension and sedation, contributing to fatigue and reduced ability to perform routine tasks. In addition, antipsychotics like Risperidone increased the risk of stroke, metabolic effects, and cognitive decline, particularly in elderly patients with dementia, further worsening psychological and social well-being. These adverse effects collectively resulted in decreased physical functioning, increased dependency, social isolation, and poorer mental health outcomes. And also the polypharmacy amplified these risks, as multiple drug interactions further deteriorated health status. the PIM use not only increases clinical complications but also substantially reduces the overall quality of life in the geriatric population, underscoring the importance of careful medication review and rational prescribing. [11]
IMPORTANCE OF PHARMACIST IN PIM MONITORING 
The role of pharmacists in monitoring potentially inappropriate medications (PIMs) in the elderly is crucial for improving medication safety and optimizing therapeutic outcomes. Pharmacists are actively involved in identifying PIMs using standardized tools such as the Beers Criteria, which helps in detecting drugs that may pose more risks than benefits in older adults. Studies have shown a high prevalence of PIM use among elderly patients, often associated with polypharmacy and comorbidities, which increases the likelihood of adverse drug reactions, hospitalizations, and morbidity. For instance, a study reported that more than half (54%) of elderly patients were prescribed at least one PIM, highlighting the need for systematic medication review and monitoring by healthcare professionals, particularly pharmacists. [2]
Pharmacists play a key role in conducting comprehensive medication reviews, identifying drug–drug interactions, dose adjustments (especially in renal impairment), and recommending safer alternatives. Their involvement is particularly important in reducing polypharmacy, which is a major risk factor for PIM use. Evidence suggests that PIMs are associated with increased risks such as falls, delirium, hospitalization, and reduced quality of life, often occurring two to three times more frequently in elderly patients exposed to inappropriate medications. Through clinical interventions such as deprescribing, patient counseling, and collaboration with physicians, pharmacists can significantly reduce these risks and ensure rational drug use. [5]
Furthermore, pharmacists contribute to interdisciplinary care by promoting medication safety protocols and educating both patients and healthcare providers about appropriate prescribing practices. Their role extends to implementing guidelines, monitoring treatment outcomes, and ensuring adherence to therapy. In settings with high PIM prevalence, such as long-term care and hospital environments, pharmacist-led interventions have been shown to reduce inappropriate prescribing and improve overall patient outcomes. Therefore, integrating pharmacists into geriatric care teams is essential for minimizing PIM-related complications, enhancing quality of life, and promoting safe and effective medication use among elderly patients. [13]
pharmacists play a pivotal role in promoting deprescribing of potentially inappropriate medications (PIMs) through their knowledge, clinical judgment, and active involvement in patient care and adequate awareness and practical application of tools such as the Beers Criteria enable pharmacists to identify inappropriate prescriptions and recommend safer alternatives. [16]
CONCLUSION
The collective consistently demonstrate that potentially inappropriate medications (PIMs) are highly prevalent among the elderly population across various healthcare settings, including hospitals, outpatient clinics, nursing homes, and long-term care facilities. The widespread use of PIMs is strongly associated with factors such as polypharmacy, multimorbidity, advancing age, and complex therapeutic regimens. Tools like the Beers Criteria play a crucial role in identifying inappropriate prescribing and guiding safer medication use. The evidence indicates that PIM exposure significantly increases the risk of adverse outcomes such as falls, cognitive impairment, hospitalization, disability, and reduced quality of life, particularly in vulnerable groups like patients with dementia, psychiatric conditions, and chronic diseases such as kidney disease and heart failure.
Furthermore, addressing PIM use requires a multifaceted and interdisciplinary approach. Pharmacist-led interventions, regular medication review, and deprescribing strategies are shown to be effective in reducing inappropriate medication use and improving clinical outcomes. The findings also highlight the importance of rational prescribing practices and adherence to clinical guidelines to minimize medication-related harm. Ultimately, optimizing medication therapy in the elderly not only reduces morbidity and healthcare burden but also enhances functional status and overall quality of life, underscoring the need for continuous monitoring and patient-centered care in geriatric pharmacotherapy.
And the standardized tools development for Indian population characteristics is essential for the safe, and effective geriatric therapy in India. 
FUTURE RECOMMENDATIONS
The designing and development of population characteristics specific standardized tools for the analysis of Potentially inappropriate medications (PIMs) will improve the geriatric quality of life. 
LIMITATIONS
The studies only focuses the detection of potentially inappropriate medications (PIMs). The identification of PIMs related problems is not properly rectified. 
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