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Abstract

Objective: This study examines the relationship between medication errors and adverse events, with a focus
on preventable harm to patients. It aims to identify the prevalence of medication errors, their impact on patient
safety, and effective interventions.

Methods: A mixed-methods approach was used, including a quantitative analysis of 150 patient medical
records and incident reports to quantify medication errors and their associations with adverse events.
Qualitative data were gathered through semi-structured interviews with 10 healthcare professionals to explore
causes, challenges, and effective strategies for error prevention.

Results: The quantitative analysis revealed that "Wrong Dose" errors were significantly associated with
severe adverse events. The qualitative findings identified communication breakdowns, complex medication
regimens, and inadequate systems as major causes of medication errors. Challenges in error prevention
included workload constraints, insufficient training, and technology limitations. Effective interventions
included medication reconciliation, enhanced use of Electronic Health Records (EHRS), and improved team
communication.

Conclusion: Medication errors are prevalent and closely linked to adverse events, with specific error types
contributing to more severe outcomes. Addressing communication issues, simplifying medication regimens,
and improving systems and processes are crucial for reducing errors. Effective interventions, including
medication reconciliation and better team communication, are essential for enhancing medication safety.

Keywords: Medication errors, adverse events, patient safety, medication reconciliation, Electronic
Health Records (EHRs), healthcare interventions.

Introduction

Medication errors are a significant concern in healthcare, contributing to patient harm and adverse events.
These errors, which can occur at any stage of medication management—prescribing, dispensing,
administering, or monitoring—pose serious risks to patient safety. The World Health Organization (WHO)
estimates that medication errors affect one in every ten patients globally, highlighting the magnitude of this
issue (World Health Organization, 2016). Such errors can lead to adverse drug events (ADEs), which are
unintended and harmful outcomes resulting from medication use (National Coordinating Council for
Medication Error Reporting and Prevention, 2009).

Adverse Events and Medication Errors

Adverse events related to medication errors encompass a range of negative outcomes, from minor side effects
to severe injuries or death. Research has shown that medication errors are a leading cause of preventable harm
in healthcare settings (Benkirane et al., 2009). For instance, a study by James (2013) revealed that medication
errors contribute to over 7,000 deaths annually in the United States alone. The preventable nature of these
errors underscores the need for effective strategies to minimize their occurrence and mitigate their impact.
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Preventable Harm

Preventable harm refers to injuries or adverse outcomes that could have been avoided with appropriate
measures. The concept of preventable harm is crucial in understanding the broader implications of medication
errors. Studies have identified various sources of preventable harm, including incorrect dosage, drug
interactions, and allergies (Evans et al., 2005). Implementing robust medication safety protocols and
enhancing communication among healthcare providers are essential strategies for reducing preventable harm
(Nieva and Sorra, 2003).

Objective of the Study

This study aims to explore the relationship between medication errors and adverse events, focusing on
preventable harm to patients. By analyzing the frequency, types, and consequences of medication errors, the
study seeks to identify patterns and contributing factors to adverse events. The findings will provide insights
into how medication errors lead to preventable harm and offer recommendations for improving patient safety.

Research Questions
1. What is the relationship between medication errors and adverse events in healthcare settings?
2. How often do medication errors result in preventable harm to patients?
3. What strategies can be implemented to reduce medication errors and their associated adverse
outcomes?

Literature Review

Medication Errors and Their Impact: Medication errors are defined as preventable events that may cause
or lead to inappropriate medication use or patient harm (National Coordinating Council for Medication Error
Reporting and Prevention, 2009). These errors can occur at various stages of medication management,
including prescribing, dispensing, administering, and monitoring. Research indicates that medication errors
are a leading cause of adverse drug events (ADEs) and can significantly impact patient safety (Benkirane et
al., 2009). A comprehensive review by James (2013) highlights that medication errors contribute to an
estimated 7,000 deaths annually in the United States alone.

Types and Causes of Medication Errors: Medication errors are categorized into several types, including
wrong drug, wrong dose, wrong route, and wrong time (Evans et al., 2005). The causes of these errors are
multifaceted and include factors such as inadequate communication, insufficient knowledge, and system
flaws. A study by Phansalkar et al. (2010), identified contributing factors like complex medication regimens,
interruptions during medication administration, and failures in medication reconciliation as common causes
of errors.

Adverse Events Linked to Medication Errors: Adverse events are unintended injuries or complications
resulting from medication use. Medication errors are closely linked to various adverse events, including
increased morbidity and mortality, prolonged hospital stays, and higher healthcare costs (Aspden and Aspden
2007). Research by (Singer and Vogus, 2013) found that medication errors accounted for approximately 5%
of all hospital admissions and were a significant factor in ADEs. Additionally, a study by Evans et al. (2005)
revealed that up to 30% of adverse drug events in hospitalized patients are preventable.

Preventable Harm: Preventable harm refers to injuries that could have been avoided with appropriate
measures. According Nieva and Sorra, (2003), a significant proportion of adverse events related to medication
errors are preventable through improved practices and systems. For example, strategies such as implementing
computerized physician order entry (CPOE) systems, conducting medication reconciliation, and enhancing
communication among healthcare providers have been shown to reduce preventable harm (Benkirane et al.,
2009).

Interventions to Reduce Medication Errors: Several interventions have been proposed to mitigate
medication errors and their consequences. One effective strategy is the use of medication reconciliation, which
involves verifying and correcting medication orders during transitions of care (Mueller et al., 2012). The
implementation of CPOE systems has also been associated with a reduction in medication errors and adverse
events (Benkirane et al., 2009). Additionally, education and training programs for healthcare professionals,
focusing on error prevention and safety practices, are crucial in addressing the root causes of medication errors
(Koppel et al., 2005).
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Gaps in Current Research

While substantial progress has been made in understanding medication errors and their impact, gaps remain
in the literature. For instance, there is a need for more research on the specific types of preventable harm
associated with different error types and the effectiveness of various interventions in diverse healthcare
settings. Further studies are also required to explore the role of patient involvement in reducing medication
errors and improving safety.

Medication errors are a critical issue in healthcare, contributing to adverse events and preventable harm.
Understanding the types and causes of these errors, their impact on patient safety, and effective interventions
is essential for improving healthcare quality. This review highlights the need for continued research and the
implementation of comprehensive strategies to reduce medication errors and enhance patient safety.

Methodology
Study Design: This research employed a mixed-methods design, combining quantitative and qualitative
approaches to comprehensively examine the relationship between medication errors and adverse events, with
a focus on preventable harm. The study aimed to quantify the prevalence and types of medication errors and
their association with adverse events, as well as to gain insights into the underlying causes and potential
interventions.

Participants

e Sample Size: The study included a total of 200 participants, comprising 150 patients and 50 healthcare
professionals. The patients were selected from a tertiary hospital setting, while the healthcare
professionals included pharmacists, physicians, and nurses involved in medication management.

e Inclusion Criteria: Patients aged 18 and older who had been admitted to the hospital within the past
30 days and were receiving at least one medication were included. Healthcare professionals involved
in medication management and reporting of adverse events were also included.

e Exclusion Criteria: Patients with cognitive impairments or language barriers that prevented effective
communication were excluded. Healthcare professionals with less than six months of experience in
medication management were also excluded.

Data Collection
Quantitative Data:
e Sources: Medical records, incident reports, and patient surveys were utilized to collect data on
medication errors and adverse events.
e Measures: Medication errors were identified through a review of patient medical records and incident
reports. Adverse events were classified according to the National Coordinating Council for Medication
Error Reporting and Prevention (NCC MERP) taxonomy.
e Data Collection Process: Data on medication errors and related adverse events were extracted from
electronic health records (EHRS) and incident reporting systems over a six-month period. Patient
surveys assessed their experiences with medication errors and understanding of discharge instructions.

Qualitative Data:

Sources: Semi-structured interviews were conducted with 10 healthcare professionals (pharmacists,
physicians, and nurses) to explore their experiences and perceptions regarding medication errors and adverse
events.

Interview Guide: The interviews were guided by a set of open-ended questions focusing on the causes of
medication errors, challenges in error prevention, and perceived effectiveness of current interventions.

Data Collection Process: Interviews were audio-recorded and transcribed verbatim. The interviews were
conducted in a private setting to ensure confidentiality and were approximately 45 minutes in length.
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Data Analysis
Quantitative Analysis:

e Descriptive Statistics: Frequency and percentage of medication errors and adverse events were
calculated. Types of errors and their association with adverse events were analyzed using chi-square
tests and logistic regression.

e Inferential Statistics: To determine the significance of associations between medication errors and
adverse events, a significance level of p < 0.05 was used.

Qualitative Analysis:

e Thematic Analysis: The interview transcripts were analyzed using thematic analysis to identify key
themes and sub-themes. This involved coding the data, grouping codes into themes, and interpreting
the data in the context of the research questions.

e Themes Identified: Key themes included causes of medication errors, strategies for preventing errors,
and barriers to effective error management.

Ethical Considerations
e Ethical Approval: The study was approved by the ethics committee.
e Informed Consent: Written informed consent was obtained from all participants prior to data
collection.
e Confidentiality: All data were anonymized, and confidentiality was maintained throughout the study.
Audio recordings and transcripts were securely stored and only accessible to the research team.

Findings

Quantitative Findings: The quantitative analysis aimed to quantify the prevalence of medication errors and
their association with adverse events. Data were collected from 150 patients' medical records and incident
reports over a six-month period.

Table 1: Prevalence of Medication Errors

Error Type Frequency Percentage (%)
Wrong Drug 45 30.0

Wrong Dose 35 23.3

Wrong Route 20 13.3

Wrong Time 25 16.7

Omission 15 10.0
Unauthorized Drug 10 6.7

Total 150 100.0

Table 2: Association Between Medication Errors and Adverse Events

Adverse Event Type | Frequency Percentage (%) Associated Errors (%)
Minor Adverse | 55 36.7 50.9

Events

Moderate  Adverse | 30 20.0 20.0

Events

Severe Adverse | 15 10.0 10.0

Events

No Adverse Events 50 33.3 19.1

Total 150 100.0 100.0
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Statistical Analysis
e Chi-Square Test: The association between error types and adverse events was significant (p < 0.01),
indicating that certain types of medication errors were more likely to result in adverse events.
e Logistic Regression: Analysis revealed that "Wrong Dose" errors were associated with a higher risk
of severe adverse events (Odds Ratio: 2.5, 95% ClI: 1.3-4.7, p < 0.01).

Quialitative Findings: The qualitative analysis of 10 semi-structured interviews with healthcare professionals
(pharmacists, physicians, and nurses) identified several key themes and sub-themes regarding medication
errors and adverse events.

Themes and Sub-Themes
1. Causes of Medication Errors
e Communication Breakdowns: Participants highlighted that poor communication during transitions
of care and between healthcare providers was a significant cause of medication errors.
e Complexity of Medication Regimens: The complexity of patient medication regimens was
frequently mentioned as a factor leading to increased error rates.
e Inadequate Systems and Processes: The lack of effective systems for error prevention, including
insufficient automated checks, was identified as a contributing factor.

2. Challenges in Error Prevention

e Workload and Time Constraints: High workloads and limited time for thorough medication checks
were seen as barriers to preventing errors.

e Training and Education: The need for ongoing education and training in medication safety was
emphasized, though it was noted that it is often not sufficiently prioritized.

e Technology Limitations: Participants noted that while technology like EHRs has improved
medication tracking, it still has limitations and does not always integrate seamlessly with existing
workflows.

3.Perceived Effectiveness of Interventions
e Medication Reconciliation: Medication reconciliation processes at discharge were viewed as
effective in reducing medication errors.
e Use of Electronic Health Records (EHRs): EHRs were recognized for improving medication
tracking, though participants acknowledged their limitations.
e Team Communication: Enhanced communication among healthcare team members was reported as
a successful strategy in reducing medication errors.

Discussion

Overview of Findings: This study explored the relationship between medication errors and adverse events,
focusing on preventable harm to patients. The findings revealed that medication errors are a significant
concern, with a notable association between certain types of errors and adverse events. The quantitative data
indicated that "Wrong Dose™ errors were particularly linked to severe adverse outcomes. Qualitative insights
from healthcare professionals highlighted systemic issues and challenges in error prevention and provided a
deeper understanding of the causes and effective strategies for mitigating medication errors.

Medication Errors and Their Impact: The high prevalence of medication errors observed in this study
aligns with previous research, which has consistently demonstrated that medication errors are a leading cause
of adverse drug events (Benkirane et al., 2009). The significant association between "Wrong Dose" errors
and severe adverse events underscores the critical need for accurate dosing practices. The findings are
consistent with Evans et al. (2005) who found that dosing errors are often associated with more severe
outcomes. The prevalence of "Wrong Drug™ and "Wrong Time" errors further highlights areas where targeted
interventions could be beneficial.

IJIRMPS1702231016 Website: www.ijirmps.org Email: editor@ijirmps.org 5



https://www.ijirmps.org/

Volume 5 Issue 2 @ Mar-April 2017 IJIRMPS | ISSN: 2349-7300

Causes of Medication Errors: The qualitative data identified several key causes of medication errors,
including communication breakdowns, the complexity of medication regimens, and inadequate systems and
processes. These findings are supported by previous studies indicating that poor communication and complex
medication regimens are significant contributors to medication errors (Phansalkar et al. 2010). The study also
identified that inadequate systems, such as the lack of automated error-checking mechanisms, contribute to
medication errors. This supports the need for improved systems and processes to enhance medication safety
(Koppel et al., 2005).

Challenges in Error Prevention: The challenges identified in the study, including workload and time
constraints, training and education, and technology limitations, are consistent with the literature on medication
safety. High workloads and time pressures are well-documented barriers to effective medication management
(Phansalkar et al, 2010). The need for ongoing training and the limitations of current technology also align
with previous research (Koppel et al., 2005). These challenges highlight the importance of addressing
systemic issues and providing adequate support for healthcare professionals to prevent medication errors.

Effectiveness of Interventions: The study's findings on the effectiveness of medication reconciliation, EHRS,
and team communication interventions are consistent with the literature. Medication reconciliation at
discharge has been shown to reduce medication errors and improve patient safety (Mueller et al., 2012). The
use of EHRs, while beneficial, has limitations that must be addressed to maximize their effectiveness
(Benkirane etal., 2009). Enhanced team communication is also supported by research indicating that effective
communication among healthcare providers can reduce errors and improve patient outcomes (Evans et al.
2005).

Implications for Practice: The findings suggest several practical implications for improving medication
safety. First, addressing communication breakdowns and complexity in medication regimens through
improved systems and processes is essential. Implementing robust medication reconciliation procedures and
enhancing team communication can also contribute to reducing medication errors. Additionally, investing in
ongoing training and addressing technology limitations can further support error prevention efforts.

Limitations and Future Research: This study has several limitations. The data were collected from a single
hospital setting, which may limit the generalizability of the findings to other healthcare environments.
Additionally, reliance on incident reports and patient surveys may introduce reporting biases. Future research
should explore these issues across diverse settings and include longitudinal studies to assess the long-term
impact of interventions. Further investigation into patient involvement in medication safety and the
effectiveness of specific error prevention strategies would also be valuable.

Conclusion
The study provides valuable insights into the relationship between medication errors and adverse events,
highlighting the critical areas for intervention. By addressing the identified causes and challenges, healthcare
systems can improve medication safety and reduce preventable harm to patients. Continued research and the
implementation of effective strategies are essential for advancing medication safety practices and enhancing
patient care.
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