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Abstract: 

Medication-related adverse events (MRAEs) in elderly patients present a significant challenge in emergency 

departments (EDs) worldwide. This review article aims to provide a comprehensive epidemiological analysis 

of MRAEs in elderly patients presenting to EDs. The prevalence, risk factors, clinical manifestations, and 

outcomes of MRAEs in this population will be discussed. Additionally, the impact of polypharmacy, drug 

interactions, inappropriate prescribing, and medication errors on the occurrence of MRAEs will be explored. 

Strategies for prevention, detection, and management of MRAEs in elderly ED patients will also be reviewed, 

including the role of healthcare providers, pharmacists, and technology in improving medication safety. 

Furthermore, the implications of MRAEs on healthcare utilization, costs, and patient outcomes will be 

examined. By synthesizing current evidence on MRAEs in elderly ED patients, this review aims to inform 

healthcare professionals, policymakers, and researchers on the epidemiology of this important issue and guide 

future interventions to enhance medication safety in this vulnerable population. 
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Introduction: 

As the population continues to age, the number of 

elderly patients seeking medical care in emergency 

departments is increasing. With this demographic 

shift comes a greater prevalence of chronic health 

conditions and the use of multiple medications, 

which can increase the risk of medication-related 

adverse events (MRAEs) in this vulnerable 

population. Epidemiological analysis of MRAEs in 

elderly patients in emergency departments is 

crucial for understanding the scope of the problem, 

identifying risk factors, and informing strategies 

for prevention and management. 

Medication-related adverse events are a common 

cause of emergency department visits among 

elderly patients. Studies have shown that up to 20% 

of emergency department visits by elderly patients 

are related to adverse drug reactions. These adverse 

events can range from mild symptoms such as 

dizziness and nausea to more serious outcomes 

such as falls, delirium, and even death. 

Polypharmacy, which is the use of multiple 

medications, is a major risk factor for MRAEs in 

elderly patients. As elderly patients often have 

multiple chronic conditions that require treatment 

with multiple medications, the risk of adverse drug 

reactions increases. 

In addition to polypharmacy, there are several other 

risk factors for medication-related adverse events 

in elderly patients. These include age-related 

changes in drug metabolism and elimination, 

comorbidities, cognitive impairment, and poor 

medication adherence. Elderly patients are also 

more likely to experience drug-drug interactions, as 

they are often prescribed medications by multiple 

healthcare providers who may not be aware of all 

the medications the patient is taking. Furthermore, 

elderly patients may be more sensitive to the effects 

of certain medications due to age-related changes 

in physiology. 

Medication-related adverse events can have serious 

consequences for elderly patients, including 

increased healthcare utilization, prolonged hospital 

stays, functional decline, and even mortality. 

Elderly patients who experience MRAEs may 

require additional medical interventions, such as 

medication changes, monitoring, and 

rehabilitation. These adverse events can also have 

a significant emotional and financial impact on 

patients and their families. In some cases, 

medication-related adverse events can lead to a loss 

of independence and a decreased quality of life for 

elderly patients. 

Preventing medication-related adverse events in 

elderly patients requires a multifaceted approach 

that involves healthcare providers, patients, and 

caregivers. Healthcare providers should conduct 

comprehensive medication reviews for elderly 

patients, taking into account their medical history, 

comorbidities, and cognitive function. Providers 

should also educate patients and caregivers about 

the importance of medication adherence, potential 

side effects, and drug interactions. Regular 

monitoring of medication therapy and 

communication between healthcare providers can 

help to identify and prevent MRAEs in elderly 

patients. 

 

Prevalence of Medication-Related Adverse 

Events in Elderly Patients in Emergency 

Departments: 

Elderly patients are more susceptible to 

medication-related AEs due to age-related 

physiological changes, comorbidities, and 

polypharmacy. According to a study published in 

the Journal of the American Geriatrics Society, 

approximately 10-20% of ED visits by elderly 

patients are medication-related, with adverse drug 

reactions being the most common type of AE. 

These AEs can range from mild symptoms such as 

dizziness and nausea to more severe outcomes like 

falls, delirium, and hospitalization. 

Polypharmacy, defined as the concurrent use of 

multiple medications, is a major risk factor for 

medication-related AEs in elderly patients. The 

average elderly patient takes 5-9 medications daily, 

increasing the likelihood of drug interactions and 

adverse reactions. Additionally, age-related 

changes in drug metabolism and elimination can 

prolong the half-life of medications, leading to 

increased toxicity and side effects. 

Furthermore, comorbidities such as hypertension, 

diabetes, and heart disease can complicate 

medication management in elderly patients. For 

example, a patient with diabetes who is prescribed 

insulin and a beta-blocker for hypertension may 

experience hypoglycemia due to the interaction 

between these medications. These complex 

medication regimens can be challenging to monitor 

and adjust, especially in the fast-paced 

environment of the ED. 

To reduce the risk of medication-related AEs in 

elderly patients in EDs, healthcare providers can 

implement several strategies. One approach is 

medication reconciliation, which involves 

reviewing a patient's medication list to identify 

discrepancies, omissions, and potential 

interactions. This process can help prevent 

medication errors and ensure that patients receive 

appropriate and safe treatment. 

Another strategy is deprescribing, which involves 

discontinuing unnecessary or harmful medications. 
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In a study published in JAMA Internal Medicine, 

deprescribing reduced the risk of medication-

related AEs in elderly patients by 26%. Healthcare 

providers can use tools such as the Beers Criteria 

for Potentially Inappropriate Medication Use in 

Older Adults to identify medications that should be 

avoided or deprescribed in elderly patients. 

Furthermore, education and communication are 

essential in preventing medication-related AEs in 

elderly patients. Healthcare providers should 

educate patients and their caregivers about the 

importance of medication adherence, potential side 

effects, and drug interactions. Clear 

communication between healthcare providers, 

pharmacists, and patients can help ensure that 

medications are prescribed, dispensed, and taken 

correctly. 

Medication-related AEs are a common and 

preventable problem in elderly patients in EDs. 

Polypharmacy, comorbidities, and age-related 

changes in drug metabolism contribute to the 

increased risk of adverse drug reactions in this 

population. By implementing strategies such as 

medication reconciliation, deprescribing, and 

patient education, healthcare providers can reduce 

the incidence of medication-related AEs and 

improve the quality of care for elderly patients in 

EDs. It is crucial for healthcare providers to be 

vigilant and proactive in managing medications in 

this vulnerable population to ensure their safety and 

well-being. 

 

Risk Factors Associated with Medication-

Related Adverse Events in Elderly Patients: 

As the population ages, the use of medications in 

elderly patients has become increasingly common. 

However, with this increase in medication use 

comes a higher risk of medication-related adverse 

events. These adverse events can range from mild 

side effects to serious complications that can result 

in hospitalization or even death. Understanding the 

risk factors associated with medication-related 

adverse events in elderly patients is crucial in order 

to prevent these events from occurring and to 

ensure the safety of this vulnerable population. 

One of the primary risk factors for medication-

related adverse events in elderly patients is 

polypharmacy. Polypharmacy is the use of multiple 

medications by a single individual, and it is 

common among elderly patients who often have 

multiple chronic conditions that require treatment 

with multiple medications. The more medications a 

patient is taking, the higher the risk of adverse 

events, as there is a greater potential for drug 

interactions and side effects. In addition, elderly 

patients may have age-related changes in their 

metabolism and organ function that can affect how 

their bodies process medications, increasing the 

likelihood of adverse events. 

Another risk factor for medication-related adverse 

events in elderly patients is inappropriate 

prescribing. This can include prescribing 

medications that are contraindicated in elderly 

patients, prescribing medications at doses that are 

too high or too low for their age or kidney function, 

or failing to consider potential drug interactions. 

Inappropriate prescribing can increase the risk of 

adverse events and can lead to serious 

complications in elderly patients. 

Poor medication adherence is another risk factor 

for medication-related adverse events in elderly 

patients. Elderly patients may have difficulty 

remembering to take their medications as 

prescribed, or they may have trouble managing 

multiple medications. This can lead to missed 

doses, double doses, or other errors that can 

increase the risk of adverse events. In addition, 

elderly patients may be more likely to experience 

side effects from medications due to age-related 

changes in their bodies, which can further increase 

the risk of adverse events. 

 

Other risk factors for medication-related adverse 

events in elderly patients include cognitive 

impairment, which can affect a patient's ability to 

understand and follow medication instructions, and 

limited access to healthcare, which can result in 

inadequate monitoring of medication use and 

potential adverse events. In addition, elderly 

patients may be more vulnerable to adverse events 

due to age-related changes in their bodies, such as 

decreased kidney function or changes in their 

immune system. 

 

In order to reduce the risk of medication-related 

adverse events in elderly patients, healthcare 

providers should carefully evaluate the risks and 

benefits of each medication before prescribing it, 

consider the patient's age, kidney function, and 

other factors that may affect how their body 

processes medications, and monitor the patient 

closely for any signs of adverse events. In addition, 

healthcare providers should educate patients and 

their caregivers about the importance of medication 

adherence and provide support and resources to 

help patients manage their medications effectively. 

 

Medication-related adverse events are a significant 

concern in elderly patients, who are at higher risk 

due to factors such as polypharmacy, inappropriate 

prescribing, poor medication adherence, cognitive 

impairment, and limited access to healthcare. By 
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understanding these risk factors and taking steps to 

address them, healthcare providers can help reduce 

the risk of adverse events and ensure the safety of 

elderly patients who rely on medications to manage 

their health conditions. 

 

Clinical Manifestations and Outcomes of 

Medication-Related Adverse Events in Elderly 

Patients: 

Clinical manifestations of medication-related AEs 

in elderly patients can vary widely depending on 

the type of medication, the patient's underlying 

health conditions, and individual factors such as 

age and frailty. Common symptoms of medication-

related AEs in elderly patients may include 

dizziness, confusion, falls, gastrointestinal upset, 

and changes in blood pressure or heart rate. These 

symptoms can be subtle and easily overlooked, 

especially in elderly patients who may have 

multiple comorbidities and take multiple 

medications. 

In addition to the immediate clinical manifestations 

of medication-related AEs, there can be long-term 

consequences that impact the overall health and 

well-being of elderly patients. For example, 

medication-related AEs can lead to functional 

decline, cognitive impairment, decreased quality of 

life, and increased healthcare utilization. Elderly 

patients who experience medication-related AEs 

may also be at higher risk for developing other 

adverse events, such as infections or falls, which 

can further complicate their care and lead to poorer 

outcomes. 

The outcomes of medication-related AEs in elderly 

patients can be severe and life-threatening. Studies 

have shown that medication-related AEs are a 

leading cause of hospitalization in elderly patients, 

with a significant proportion of these 

hospitalizations being preventable. Elderly patients 

who experience medication-related AEs are also at 

increased risk for mortality, with some studies 

reporting mortality rates as high as 10-20% for 

certain types of AEs. In addition to the physical 

consequences, medication-related AEs can also 

have a significant impact on the emotional and 

psychological well-being of elderly patients and 

their caregivers. 

Preventing and managing medication-related AEs 

in elderly patients requires a multidisciplinary 

approach that involves healthcare providers, 

pharmacists, and patients themselves. Healthcare 

providers should conduct comprehensive 

medication reviews, consider the potential risks 

and benefits of each medication, and monitor 

elderly patients closely for signs of AEs. 

Pharmacists can play a key role in educating 

patients about their medications, identifying 

potential drug interactions, and helping to optimize 

medication regimens. Patients and their caregivers 

should also be empowered to ask questions, report 

any concerning symptoms, and actively participate 

in their own care. 

Medication-related AEs in elderly patients are a 

significant and growing concern that can have 

serious implications for patient health and well-

being. Understanding the clinical manifestations 

and outcomes of medication-related AEs in this 

population is essential for healthcare providers to 

identify, prevent, and manage AEs effectively. By 

taking a proactive and collaborative approach to 

medication safety, healthcare providers can help to 

improve the quality of care and outcomes for 

elderly patients. 

 

Role of Drug Interactions and Inappropriate 

Prescribing in Medication-Related Adverse 

Events: 

Medications play a crucial role in managing 

various health conditions and improving the quality 

of life for millions of people around the world. 

However, the benefits of medications can be 

overshadowed by the potential risks associated 

with drug interactions and inappropriate 

prescribing practices. Medication-related adverse 

events, which include adverse drug reactions, 

medication errors, and drug interactions, are a 

significant public health concern that can result in 

serious harm to patients and increased healthcare 

costs. 

Drug interactions occur when two or more drugs 

interact with each other in a way that affects the 

effectiveness or safety of one or both drugs. These 

interactions can occur between prescription 

medications, over-the-counter drugs, herbal 

supplements, and even food. Drug interactions can 

lead to a variety of outcomes, including decreased 

effectiveness of the medications, increased risk of 

side effects, or even toxic effects. Some drug 

interactions can be predicted based on the known 

pharmacological properties of the drugs involved, 

while others may be unexpected and occur only in 

certain individuals. 

Inappropriate prescribing refers to the prescribing 

of medications that are not indicated, are 

unnecessary, or are not the best choice for a 

particular patient. This can include prescribing 

medications at the wrong dose or frequency, 

prescribing medications that are contraindicated 

due to the patient's medical history or other 

medications they are taking, or prescribing 

medications that are known to interact with each 

other. Inappropriate prescribing can result in 
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medication-related adverse events, poor treatment 

outcomes, and increased healthcare costs. 

The role of drug interactions and inappropriate 

prescribing in medication-related adverse events 

cannot be overstated. Studies have shown that a 

significant proportion of medication-related 

adverse events are caused by drug interactions or 

inappropriate prescribing practices. In one study, it 

was found that nearly 30% of hospital admissions 

for adverse drug reactions were due to drug 

interactions, and up to 50% of adverse drug 

reactions in older adults were preventable and 

related to inappropriate prescribing. 

There are several factors that can contribute to drug 

interactions and inappropriate prescribing. These 

include polypharmacy (the use of multiple 

medications), inadequate communication between 

healthcare providers, lack of knowledge about drug 

interactions and appropriate prescribing practices, 

and patient factors such as age, comorbidities, and 

genetics. Healthcare providers must be vigilant in 

assessing patients for potential drug interactions 

and prescribing medications judiciously to 

minimize the risk of medication-related adverse 

events. 

To mitigate the risks associated with drug 

interactions and inappropriate prescribing, 

healthcare providers should take a comprehensive 

approach to medication management. This includes 

conducting thorough medication reviews, 

considering the potential for drug interactions when 

prescribing new medications, educating patients 

about their medications and potential interactions, 

and monitoring patients for signs of adverse drug 

reactions. Healthcare providers should also 

communicate effectively with other members of the 

healthcare team to ensure that all providers are 

aware of the patient's medication regimen and any 

potential risks. 

Drug interactions and inappropriate prescribing 

play a significant role in medication-related 

adverse events. Healthcare providers must be 

vigilant in assessing patients for potential drug 

interactions and prescribing medications 

judiciously to minimize the risk of harm to patients. 

By taking a comprehensive approach to medication 

management and promoting effective 

communication among healthcare providers, we 

can reduce the incidence of medication-related 

adverse events and improve patient safety. 

 

Strategies for Prevention, Detection, and 

Management of Medication-Related Adverse 

Events in Elderly Patients: 

Prevention is the first line of defense when it comes 

to medication-related adverse events in elderly 

patients. One of the key strategies for prevention is 

conducting a thorough medication review. This 

involves reviewing all medications that the patient 

is taking, including prescription medications, over-

the-counter medications, and supplements. 

Healthcare providers should pay close attention to 

potential drug interactions, duplicate therapies, and 

medications that may be inappropriate for elderly 

patients due to age-related changes in metabolism. 

Another important prevention strategy is 

medication reconciliation. This involves 

comparing the medications that a patient is 

currently taking with their medication history to 

ensure that there are no discrepancies or errors. 

Medication reconciliation should be done at every 

transition of care, such as when a patient is 

admitted to the hospital, discharged from the 

hospital, or seen in a new healthcare setting. 

In addition to prevention strategies, it is also 

important to have systems in place for detecting 

medication-related adverse events in elderly 

patients. One such system is medication 

monitoring. This involves regularly checking in 

with patients to see how they are responding to 

their medications and if they are experiencing any 

side effects. Healthcare providers should also 

educate patients and their caregivers on common 

side effects to watch out for and when to seek 

medical attention. 

Furthermore, healthcare providers should be 

vigilant in monitoring for signs of medication-

related adverse events, such as changes in vital 

signs, lab values, or physical exam findings. 

Regularly scheduled follow-up appointments can 

also help to detect adverse events early on before 

they escalate into more serious complications. 

 

Once a medication-related adverse event is 

detected, it is important to have a plan in place for 

managing the event. This may involve adjusting the 

dosage of a medication, discontinuing a 

medication, or switching to a different medication. 

Healthcare providers should also consider non-

pharmacological interventions, such as lifestyle 

modifications or physical therapy, to help manage 

adverse events. 

 

Medication-related adverse events in elderly 

patients are a serious concern that can have 

significant consequences. By implementing 

strategies for prevention, detection, and 

management, healthcare providers can help to 

minimize the risk of adverse events and improve 

the overall safety and well-being of elderly 

patients. It is important for healthcare providers to 

stay informed about the latest guidelines and 
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recommendations for medication management in 

elderly patients and to work collaboratively with 

patients and their caregivers to ensure safe and 

effective medication use. 

 

Conclusion: 

Epidemiological analysis of medication-related 

adverse events in elderly patients in emergency 

departments is essential for understanding the 

scope of the problem and developing strategies for 

prevention and management. As the population 

continues to age, the prevalence of MRAEs in 

elderly patients is likely to increase, highlighting 

the importance of addressing this issue. By 

identifying risk factors, implementing preventive 

measures, and promoting medication safety, 

healthcare providers can help to reduce the burden 

of medication-related adverse events on elderly 

patients and improve their overall quality of care. 
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