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Abstract 

Background: Medication errors and adverse drug events (ADEs) represent significant threats to patient safety and healthcare quality worldwide. These events 

contribute to increased morbidity, mortality, and healthcare costs, particularly in vulnerable populations such as the elderly and critically ill. Despite advances 

in clinical practice and health information technology, drug-related errors remain a persistent challenge. 

Objective: This narrative review aims to provide a comprehensive overview of drug-related errors and adverse drug events, examining their types, causes, 

impacts, and current prevention strategies. It further explores systemic and individual-level factors contributing to medication-related harm and outlines 

potential directions for improving medication safety in clinical settings. 

Materials and Methods: A structured literature search was conducted using databases including PubMed, Scopus, and Google Scholar. Peer-reviewed articles, 

reports, and guidelines published in English between 2000 and 2024 were included. Data were synthesized narratively to identify key themes and patterns in 

the literature. 

Results: The review identifies prescribing, dispensing, administration, and monitoring errors as common contributors to drug-related harm. Key risk factors 

include polypharmacy, communication breakdowns, inadequate training, and system inefficiencies. Technological interventions, such as computerized 

physician order entry (CPOE) and clinical decision support systems (CDSS), have shown promise but require proper implementation and clinician engagement 

to be effective. 

Conclusion: Drug-related errors and ADEs remain a critical concern in healthcare delivery. A multifaceted approach—combining technology, education, 

system redesign, and policy reform—is essential to mitigate risks and enhance medication safety. Further research is needed to optimize interventions and 

adapt them across diverse healthcare settings. 
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1. Introduction 

Medication use is a cornerstone of modern healthcare, 

playing a vital role in the prevention, management, and 

treatment of countless diseases. However, when medications 

are used inappropriately or errors occur in the medication 

process, the consequences can be severe—ranging from 

temporary harm to permanent disability or death. Drug-

related errors and adverse drug events (ADEs) are among the 

most common causes of preventable harm in healthcare 

systems worldwide.1 

Medication errors can occur at any stage of the 

medication-use process, including prescribing, transcribing, 

dispensing, administration, and monitoring. These errors may 

result from a variety of factors, such as human mistakes, 

communication breakdowns, inadequate knowledge, or flaws 

in healthcare systems and workflows.2 Adverse drug events, 

whether preventable or not, often stem from these errors and 

are particularly prevalent among high-risk populations, such 

as the elderly, children, and patients with complex medical 

regimens. 
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Globally, the burden of drug-related harm is substantial. 

The World Health Organization estimates that medication 

errors cause at least one death every day and injure 

approximately 1.3 million people annually in the United 

States alone.3 These events not only compromise patient 

safety but also place a significant economic burden on 

healthcare systems due to extended hospital stays, additional 

treatments, and legal liabilities. 

Efforts to improve medication safety have led to the 

development of various strategies, including clinical decision 

support tools, standardized protocols, and safety-oriented 

organizational cultures. Despite these advancements, drug-

related harm remains a pressing issue, warranting continued 

investigation and systemic improvement. 

This narrative review aims to provide a comprehensive 

understanding of drug-related errors and adverse outcomes 

by exploring their classifications, underlying causes, risk 

factors, and current prevention strategies.4 By synthesizing 

evidence from a wide range of sources, the review seeks to 

inform future research and guide healthcare providers, 

policymakers, and institutions in enhancing medication 

safety across all care settings.5 

2. Types of Drug-Related Errors 

Drug-related errors encompass a broad range of preventable 

mistakes that occur during the medication-use process.6 

These errors can arise at any point from prescribing to 

administration and monitoring, and they may or may not 

result in harm. Understanding the various types of drug-

related errors is essential for identifying vulnerabilities in 

healthcare systems and implementing targeted safety 

interventions. 

2.1. Prescribing errors 

Prescribing errors occur when a healthcare professional 

selects an inappropriate drug, dose, dosage form, route, or 

frequency.7 These errors may result from incomplete patient 

information, lack of drug knowledge, or failure to consider 

contraindications or drug interactions. Examples include: 

1. Incorrect drug selection (e.g., prescribing a 

nephrotoxic drug to a patient with renal impairment) 

2. Dosage errors (e.g., wrong strength or frequency) 

3. Illegible handwriting or ambiguous abbreviations 

 

2.2. Transcription errors 

Although becoming less common with the advent of 

electronic prescribing, transcription errors can still occur 

when medication orders are transferred manually between 

documents or systems.8 These errors may involve: 

1. Omission of part of the order 

2. Misinterpretation of a written prescription 

3. Duplication of therapy 

2.3. Dispensing errors 

Dispensing errors are mistakes made by pharmacy staff while 

preparing and supplying medications. These include: 

1. Dispensing the wrong drug, dosage form, or strength 

2. Labeling errors 

3. Failure to detect prescribing errors during medication 

review. 

 

Dispensing errors can be influenced by look-alike/sound-

alike (LASA) drugs, workload pressures, or distractions in 

the pharmacy environment.9 

2.4. Administration errors 

Administration errors occur when the drug is given to the 

patient in a manner inconsistent with the prescription or best 

practice. This category includes: 

1. Wrong dose or time of administration 

2. Wrong route (e.g., intravenous instead of oral) 

3. Omission of a dose 

4. Administration to the wrong patient 

These errors often occur in high-stress environments, such as 

hospitals or long-term care facilities, and are frequently 

associated with interruptions during medication rounds.10 

2.5. Monitoring errors 

Monitoring errors involve the failure to properly observe and 

respond to a patient’s response to a medication. They can lead 

to delayed detection of adverse effects or therapeutic 

failure.11 Examples include: 

1. Not ordering necessary lab tests (e.g., INR for 

warfarin). 

2. Ignoring abnormal test results. 

3. Inadequate follow-up for drugs with narrow 

therapeutic indices. 

2.6. Documentation errors 

Accurate documentation is essential for communication 

among healthcare providers. Errors in this domain can lead to 

duplication, omissions, or incorrect assumptions about 

treatment.12 Common issues include: 

1. Inaccurate or missing entries in the medication 

administration record (MAR) 

2. Failure to update medication lists 

3. Miscommunication during transitions of care 

3. Materials and Methods 

This narrative review was conducted to synthesize current 

knowledge on drug-related errors and adverse drug events, 

focusing on their types, causes, consequences, and preventive 

strategies. A narrative review approach was selected due to 

its flexibility in exploring complex, multifactorial healthcare 
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issues and its ability to integrate findings from diverse study 

designs and sources. 

3.1. Search strategy 

A comprehensive literature search was conducted using the 

following electronic databases: PubMed, Scopus, Web of 

Science, and Google Scholar. The search included peer-

reviewed journal articles, guidelines, and reports published in 

English from January 2000 to March 2024. 

The following keywords and Boolean operators were 

used in variouscombinations: "medication errors," "adverse 

drug events," "drug-related harm," "medication safety," 

"prescribing errors," "dispensing errors," "clinical decision 

support," "pharmacovigilance," "patient safety," and 

"preventable adverse events." 

Additional articles were identified by examining the 

reference lists of key studies and review articles. 

3.2. Inclusion and exclusion criteria 

3.2.1. Inclusion criteria 

Articles focused on drug-related errors or adverse drug events 

in any healthcare setting. 

Studies discussing causes, risk factors, outcomes, or 

interventions. 

Narrative reviews, systematic reviews, observational studies, 

clinical trials, and official reports. 

 

3.2.2. Exclusion criteria 

1. Non-English language publications. 

2. Conference abstracts without full-text availability. 

3. Studies unrelated to human healthcare (e.g., veterinary 

medicine). 

4. Articles focused solely on pharmacokinetics or 

pharmacodynamics without relevance to safety or 

error. 

3.2.3. Data extraction and synthesis 

Relevant data were extracted manually and categorized based 

on the type of drug-related error, contributing factors, 

outcomes, and prevention strategies. Given the narrative 

nature of the review, no formal quality appraisal or meta-

analysis was conducted. Instead, a thematic synthesis 

approach was used to identify recurring patterns, insights, 

and gaps across the literature. 

The review prioritizes breadth and integrative insight 

over quantitative analysis, aiming to inform both clinical 

practice and policy by providing a comprehensive overview 

of current knowledge and challenges in medication safety. 

4. Results 

The findings of this narrative review are organized into 

several key thematic categories that emerged consistently 

across the literature. These include the prevalence and types 

of drug-related errors, contributing factors, populations at 

risk, and strategies for prevention. 

4.1. Prevalence and burden of drug-related errors and 

adverse events 

Studies consistently indicate that drug-related errors and 

adverse drug events (ADEs) are common across all 

healthcare settings. In hospital environments, medication 

errors are estimated to affect up to 5–10% of inpatients, with 

ADEs contributing significantly to morbidity and extended 

hospital stays. Primary care and outpatient settings are also 

affected, particularly due to issues in prescribing and patient 

self-administration. The economic burden includes direct 

costs (hospitalization, treatments) and indirect costs (lost 

productivity, legal claims). 

4.2. Common types of errors identified 

A wide range of errors were identified, including: 

1. Prescribing errors, such as inappropriate drug 

selection or dosing 

2. Dispensing errors, particularly involving look-

alike/sound-alike (LASA) medications 

3. Administration errors, especially in high-acuity 

settings like ICUs and emergency departments 

4. Monitoring errors, often involving a failure to follow 

up with necessary lab testing (e.g., INR monitoring for 

warfarin). 

 

Errors at each stage can act cumulatively, leading to serious 

patient harm if not intercepted. 

4.3. Contributing factors 

Multiple interrelated factors were found to contribute to drug-

related errors: 

1. Human factors, such as fatigue, inexperience, or 

miscommunication among healthcare providers. 

2. System-level issues, including poor workflow design, 

lack of standardization, and suboptimal electronic 

health record (EHR) usability. 

3. Environmental stressors, such as high patient 

volume and interruptions during medication 

administration rounds. 

Technological factors also played a dual role—serving as 

both a potential solution and a source of new error types (e.g., 

alert fatigue from clinical decision support systems). 

5. High-Risk Populations and Settings 

Certain populations are disproportionately affected by 

medication errors and ADEs: 

1. Elderly patients, due to polypharmacy and altered 

pharmacokinetics. 

2. Pediatric patients, due to weight-based dosing 

complexities. 
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3. Patients with multiple comorbidities, especially 

those undergoing transitions of care. 

High-risk settings include intensive care units, surgical 

wards, and long-term care facilities, where complex 

medication regimens and communication challenges are 

common. 

5. Effective Prevention Strategies 

The literature highlights several evidence-based strategies for 

reducing medication-related harm: 

1. Technological interventions, including computerized 

physician order entry (CPOE), barcoding, and clinical. 

decision support systems (CDSS), have shown 

moderate success when well-integrated. 

2. Standardized protocols and checklists improve 

consistency and reduce reliance on memory 

3. Pharmacist-led interventions—such as medication 

reconciliation and ward-based clinical pharmacy 

services—are particularly effective. 

4. Training and education, particularly 

interprofessional education, improves awareness and 

collaboration in safe medication practices. 

Despite these strategies, many interventions require 

consistent implementation, ongoing evaluation, and 

institutional support to be effective. 

 

6. Discussion 

This narrative review highlights the ongoing and 

multifaceted challenges posed by drug-related errors and 

adverse drug events (ADEs) across healthcare systems.13 

Despite growing awareness, advances in health information 

technology, and policy-level interventions, medication-

related harm continues to be a leading cause of preventable 

morbidity, especially in high-risk settings and populations.14 

6.1. Interpreting the findings 

The evidence clearly shows that medication errors occur 

throughout the medication-use process, from prescribing and 

dispensing to administration and monitoring.15 Among these, 

prescribing errors are particularly prevalent and have a high 

potential for downstream consequences if not intercepted.16 

Dispensing and administration errors, often influenced by 

environmental stressors and human factors, further 

compound the risk of patient harm. Errors in the monitoring 

phase, although sometimes overlooked, are critical in 

managing high-risk medications and preventing long-term 

complications.17 

The review also underscores that certain patient 

groups—including the elderly, children, and those with 

chronic diseases—are disproportionately affected. These 

populations frequently experience polypharmacy, complex 

regimens, and care transitions, all of which increase the 

likelihood of errors and ADEs. 

6.2. Systemic and human factors 

Medication safety is influenced by both individual 

performance and system-level design. Communication 

failures, knowledge deficits, interruptions, and fatigue are 

key contributors at the individual level.8 At the system level, 

flawed processes, inadequate technology integration, and 

poor safety culture hinder efforts to reduce errors. The 

interaction between these two levels is critical; for example, 

a poorly designed electronic prescribing system can increase 

cognitive workload and lead to errors, even among well-

trained professionals.19 

Technological tools such as computerized physician 

order entry (CPOE), clinical decision support systems 

(CDSS), and barcoding have demonstrated potential in 

reducing certain types of errors. However, their effectiveness 

is highly dependent on usability, staff training, and proper 

implementation. Alarm fatigue, over-reliance on automation, 

and system overrides can undermine these tools if not 

carefully managed.20 

6.3. Effectiveness of interventions 

Multifaceted interventions tend to be more effective than 

single-strategy approaches. For example, combining CPOE 

with pharmacist-led medication reconciliation and staff 

education programs provides a layered defense against errors. 

Involving clinical pharmacists in direct patient care has been 

repeatedly shown to reduce prescribing and administration 

errors, especially in hospitals and long-term care settings.21 

Another promising approach involves interprofessional 

collaboration and shared accountability. Training programs 

that foster teamwork and communication between 

physicians, nurses, and pharmacists can help close safety 

gaps, particularly during high-risk transitions of care such as 

hospital discharge.  

7. Implications for Practice and Policy 

To improve medication safety on a systemic level, healthcare 

institutions must prioritize: 
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1. A just culture that encourages error reporting without 

fear of punishment. 

2. Standardized protocols for high-alert medications 

3. Investments in health IT systems that are user-centered 

and interoperable. 

4. Regular training and competency assessments for 

healthcare providers. 

On a policy level, regulators and accrediting bodies can 

promote safety by mandating error tracking, integrating 

medication safety into quality metrics, and supporting the 

development of national and international reporting systems. 

8. Limitations of Current Evidence 

While this review synthesizes findings from a broad array of 

sources, it is limited by the narrative design, which does not 

include formal meta-analysis or risk of bias assessment. The 

heterogeneity in definitions, data sources, and reporting 

practices across studies also limits direct comparison. 

Additionally, much of the literature focuses on hospital 

settings, with less robust data available for community care, 

home settings, and developing countries. 

9. Future Directions 

Future research should focus on: 

1. Longitudinal studies evaluating the sustained impact 

of safety interventions. 

2. Innovations in predictive analytics and artificial 

intelligence to prevent errors in real time. 

3. Greater inclusion of patient and caregiver roles in 

medication safety efforts. 

4. Developing global frameworks for harmonizing 

reporting and response to drug-related harm. 

10. Conclusion 

Drug-related errors and adverse drug events represent 

preventable yet persistent threats to patient safety. 

Addressing these challenges requires a comprehensive, 

system-wide approach involving technology, workforce 

education, clinical leadership, and patient engagement. By 

transforming both practice and culture, healthcare systems 

can move closer to the goal of zero preventable medication 

harm. 
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