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Abstract:

Background & Aim: The healthcare industry is consistently working to ensure
safe, high-quality patient care, but medication errors continue to be a major
concern globally. This systematic literature review to explore and analyse the
relationship between nurse workload and medication errors in healthcare
settings. Methods & Materials: To achieve this, an extensive search of
scholarly articles was conducted from reputable databases such as Scopus and
Wiley focusing on studies published between 2014 and 2024. The flow of study
based on PRISMA framework. Results: A total of 22 articles were included in
the review. The findings were divided into three themes which are (1)
Medication Errors and Prevention Strategies, (2) Impact of Interruptions and
Workload on Medication Safety, (3) Nurses' Roles, Perceptions, and Decision-
Making in Medication Management. The findings from various studies
highlight that increased nurse workload significantly contributes to the
incidence of medication errors, impacting patient safety and the quality of care
provided. Furthermore, the physical and psychological strain associated with
heavy workloads can impair nurses' decision-making abilities. Conclusion:
The conclusion emphasises how a high workload, frequent interruptions, and
cognitive overload not only increase the likelihood of mistakes but also impair
nurses' capacity to make wise clinical judgements. This emphasises how
important it is to take care of nurses' emotional and physical needs.
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Introduction

Medication errors remain a pervasive challenge in healthcare, with significant consequences
for patient safety, morbidity, mortality, and healthcare costs (Kim & Chae, 2022; Ratanto et
al., 2021). These errors frequently occur during the prescription and administration stages, with
nurses often directly involved due to their central role in medication management (Ta’an et al.,
2021; Yousef et al., 2021). The implications extend beyond immediate patient harm, leading
to increased hospital stays, additional treatments, and substantial financial burdens for
healthcare systems (Assaye et al., 2021).

The process of medication administration is multifaceted, involving several steps-prescribing,
transcribing, dispensing, and monitoring-each of which presents opportunities for error
(D’Errico et al., 2022; A.de Magalhaes et al., 2019; Tu et al., 2023; Zirpe et al., 2020)Nurses
must not only follow precise protocols but also adapt to frequent changes in patient conditions
and medication regimens. The process is further complicated by the need for manual
documentation, especially when electronic systems are incomplete or require additional steps,
increasing the time and attention required for each patient (Aydin et al., 2019).

Other contributing factors include insufficient experience or training, particularly among new
staff or those unfamiliar with specific protocols, as well as poor communication within the
healthcare team (Ta’an et al., 2021; Yousef et al., 2021). Environmental stressors, such as
noisy or chaotic work settings, and distractions during medication rounds, also increase the
likelihood of mistakes (Alshyyab et al., 2024). In addition, while technological solutions like
electronic health records and automated dispensing machines are designed to streamline
processes, they can inadvertently introduce new challenges if not properly implemented or if
they add to the documentation burden (A.de Magalhaes et al., 2019).

The psychological and emotional impact of excessive workload on nurses cannot be
overlooked, as it can lead to stress, reduced job satisfaction, and further compromise patient
safety (Sabzi et al., 2019). Addressing these issues requires a holistic approach that goes
beyond individual performance. Systemic and organizational factors, such as workflow design,
staffing policies, and the overall culture of safety, play a crucial role in shaping nurse workload
and the risk of medication errors (Beaudart et al., 2023; Fernandez et al., 2023; Kuppadakkath
etal., 2023; Mulac et al., 2021; Savva et al., 2022). Therefore, effective strategies must include
optimizing staffing levels, improving workflow efficiency, fostering open communication,
supporting nurse well-being, and ensuring that technological solutions are user-friendly and
enhance, rather than hinder, the medication administration process (Kuppadakkath et al., 2023).

The healthcare industry continually strives to provide safe, high-quality patient care, yet
medication errors remain a significant concern worldwide (Aidah et al., 2021). These errors,
defined as preventable events that may cause or lead to inappropriate medication use or patient
harm, have far-reaching implications, including increased morbidity and mortality, extended
hospital stays, and escalated healthcare costs (Vinod, 2023). Among the various healthcare
professionals, nurses play a pivotal role in medication administration, a process that
encompasses multiple steps including prescribing, transcribing, dispensing, and monitoring
(Samad et al., 2019). Given the critical nature of their responsibilities, understanding the factors
contributing to medication errors within nursing practice is paramount.
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Nurse workload has emerged as a crucial factor influencing the incidence of medication errors
(Ratanto et al., 2021). The workload encompasses both the volume of tasks and the complexity
of the care provided. It is influenced by numerous variables, such as patient acuity, staffing
levels, shift length, and administrative responsibilities (Kerari & Innab, 2021; Tarulitua
Simamora et al., 2021). The intricate interplay between these elements can create a stressful
environment, potentially compromising nurses’ ability to perform their duties safely and
effectively. High workloads can lead to fatigue, burnout, and decreased cognitive function, all
of which are known precursors to errors in clinical settings (Banda et al., 2022; Diehl et al.,
2021; Ebrahimi et al., 2021; Reganata & Saputra, 2022).

Research indicates that nurse workload and medication errors are intricately linked (Jin et al.,
2018, Kuppadakkath et al., 2022; Ratanto et al., 2021). Studies have shown that increased
patient-to-nurse ratios are associated with higher rates of medication errors (Latimer et al.,
2023; Zarea et al., 2018). Overburdened nurses are more likely to experience interruptions,
distractions, and time pressures, all of which can lead to mistakes in medication administration
(Jin et al., 2018). Furthermore, the complexity of managing multiple patients simultaneously
can lead to cognitive overload, where the nurse's mental capacity is exceeded, increasing the
likelihood of errors (Blignaut et al., 2022). Despite the clear association, the specific
mechanisms through which workload influences medication errors remain underexplored.

Several frameworks and theories have been proposed to elucidate the relationship between
nurse workload and medication errors. The Systems Engineering Initiative for Patient Safety
(SEIPS) model, for example, emphasizes the importance of the work system and its
components including people, tasks, tools and technologies, physical environment, and
organizational conditions in shaping healthcare outcomes (Carayon et al., 2020; Lumley et al.,
2020; Weaver et al., 2021). Applying such models can provide a holistic understanding of how
workload affects nurses' performance and identify potential intervention points to mitigate
errors.

Efforts to address medication errors through workload management have led to various
strategies, such as optimizing nurse staffing levels, redesigning workflow processes, and
incorporating health information technologies (Abdulmutalib & Safwat, 2020; Hutchinson et
al., 2020). For instance, electronic health records (EHRs) and computerized physician order
entry (CPOE) systems can reduce the cognitive burden on nurses by streamlining medication
administration processes and minimizing manual entry errors (Jungreithmayr et al., 2021;
Rouayroux et al., 2019; Xiao et al., 2022). However, the implementation of such technologies
must be carefully managed to avoid unintended consequences, such as new types of errors or
increased workload due to poor system usability (Abbassi et al., 2022; Rouayroux et al., 2019).

Despite the advancements in understanding and addressing nurse workload and medication
errors, significant gaps remain. Future research should focus on longitudinal studies to capture
the dynamic nature of workload and its impact over time. Additionally, exploring the role of
organizational culture, leadership, and policy in shaping workload and medication safety can
provide deeper insights. Interdisciplinary approaches that integrate perspectives from nursing,
human factors engineering, and organizational psychology are particularly valuable in
developing comprehensive strategies to reduce medication errors.
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The relationship between nurse workload and medication errors is a critical area of study in
healthcare. Multiple studies have shown that high nurse workload contributes significantly to
medication errors. Xu et al. (2017) observed that medication-related events (MREs) were
prevalent in intensive care units (ICUs), with a notable correlation between increased workload
and MREs, especially during night shifts. Similarly, Groves et al. (2020) highlighted that
barriers to fatigue management among acute care nurses, such as high workload and shift
schedules, directly impact patient care and increase the risk of medication errors.

Nurse workload is a multifaceted issue affecting medication safety. Kuppadakkath et al. (2023)
found that in residential aged care facilities, medication errors were often due to excessive
workload, use of agency staffing, and delays in laboratory results. These findings align with
Ratanto et al. (2021) who identified workload as the most significant factor influencing
medication errors by nurses, emphasizing the need for better workload management to enhance
patient safety.

Interruptions and distractions during medication administration are another significant factor
contributing to errors. Kellogg et al. (2021) and Thomas et al. (2017) both reported that
interruptions during medication tasks are common and often lead to procedural failures and
medication errors. The use of interventions like ‘do not interrupt’ vests, as studied by Berdot
et al. (2021) was shown to reduce such interruptions but not significantly affect the overall
error rates, indicating the complexity of addressing this issue effectively.

Medication errors in hospitals have also been linked to the organizational environment and
safety culture. Johnson et al. (2017) observed that frequent interruptions during medication
rounds led to both procedural failures and clinical errors. This was further corroborated by
Chiang et al. (2017) who found that job satisfaction, error-reporting culture, and workload were
major predictors of nurses' safety practices. These studies underline the importance of a
supportive work environment and robust safety culture in minimizing medication errors.

The effectiveness of various strategies to mitigate medication errors has been explored.
Huckels-Baumgart et al. (2017) demonstrated that a combination of staff training and safety
vests reduced interruptions during medication preparation. Similarly, Alomari et al. (2018)
identified that the busy-ness of nurses, physical environment design, and compliance with
medication policies are barriers to safe medication practice. They suggested that involving
nurses in designing clinical guidelines could improve medication safety.

Overall, these studies provide a comprehensive understanding of the relationship between
nurse workload and medication errors. Excessive workload, frequent interruptions, and
inadequate organizational support are recurrent themes that contribute to medication errors.
Addressing these issues through effective workload management, minimizing interruptions,
and fostering a positive safety culture is crucial for improving medication safety and patient
care.

In conclusion, nurse workload is a critical factor influencing medication errors, with substantial
implications for patient safety and healthcare quality. Understanding this relationship through
rigorous research is essential for developing effective interventions. As the healthcare
landscape continues to evolve, ensuring that nurses are supported with manageable workloads
and robust safety systems remains a fundamental priority. This article aims to explore the
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intricate relationship between nurse workload and medication errors, highlighting the current
evidence, identifying gaps, and proposing directions for future research.

Methods

The flow of the study follows the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) framework, ensuring a structured and transparent approach. It involves
four key phases: identification, screening, eligibility, and inclusion. These steps systematically
refine relevant studies, minimize bias, and enhance the reliability of the systematic review
process.

Identification

Three fundamental stages of the systematic review procedure were employed to choose a
large number of pertinent publications for this investigation. In the first stage, keywords
are chosen, and similar terms are looked for utilising thesaurus, dictionaries,
encyclopaedias, and previous research. Following the creation of search strings for the
Scopus and Wiley databases (see Table 1), all applicable keywords were chosen. 234
publications were successfully obtained for the present study project during the initial
phase of the systematic review procedure from both databases. In this step, two duplicate
papers were removed from the list of searched papers.

Table 1: The Search String

Database Search String

TITLE-ABS-KEY

( nurse AND workload AND medication AND errors ) AND
Scopus PUBYEAR >2013 AND PUBYEAR <2025 AND ( LIMIT-TO (

DOCTYPE ,"ar") ) AND ( LIMIT-TO ( LANGUAGE

, "English" ) )

Date access: August 2024
Nurse AND Workload AND 'Medication Errors'

Wiley
Date access: August 2024

Screening

During the screening step, the collection of potentially relevant research items is examined to
determine their alignment with the predefined research objective. Frequently used content-
related criteria in this phase include selecting research items based on the relationship between
nurses workload and medication error. The first stage of screening excluded 100 publications
out of 232 articles. These 232 articles examined based on various exclusion and inclusion
criteria of the study (see Table 2). Total 100 article was meet the exclusion criteria, thus exclude
to be reviewed.
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Table 2: The Selection Criterion In Searching

Criterion Inclusion Exclusion
Language English Non-English
Time line 2021 — 2024 <2021
Literature type Journal (Article) Conference, Book, Review
Publication Final In Press
Stage
Eligibility

In the third phase, referred to as the eligibility assessment, a compilation of 132 articles
was assembled. During this stage, a meticulous examination of the titles and core content
of all the articles was conducted to confirm their alignment with the inclusion criteria and
their relevance to the ongoing study's research objectives. Consequently, 110 data, paper,
article were excluded as they did not qualify as due to the out of field, title not significantly,
abstract not related on the objective of the study and no full text access founded on
empirical evidence. As a result, a total of 22 articles remain for the upcoming review.

Data Abstraction and Analysis

An integrative analysis was used as one of the assessment strategies in this study to examine
and synthesise a variety of research designs. The goal of the competent study was to identify
relevant topics and subtopics. The stage of data collection was the first step in the development
of the theme. Figure 1 shows how the authors meticulously analysed a compilation of 22
publications for assertions or material relevant to the topics of the current study. The
methodology used in all studies, as well as the research results, are being investigated. Next,
the author collaborated with other co-authors to develop themes based on the evidence in this
study’s context. A log was kept throughout the data analysis process to record any analyses,
viewpoints, riddles, or other thoughts relevant to the data interpretation. Finally, the authors
compared the results to see if there were any inconsistencies in the theme design process. It is
worth noting that, if there are any disagreements between the concepts, the authors discuss
them amongst themselves. The produced themes were eventually tweaked to ensure
consistency. The analysis selection was carried out by two experts, one in clinical and the other
in nursing education to determine the validity of the problems. The expert review phase ensured
the clarity, importance, and suitability of each subtheme by establishing domain validity. The
authors also compared the findings to resolve any discrepancies in the theme creation process.
Finally, the developed themes were tweaked to ensure their consistency. These are the research
questions:

e Toinvestigate the relationship between nurse workload and the incidence of medication
errors in healthcare settings, with a focus on understanding how increased workload
affects patient safety and the quality of care.

e To identify and evaluate effective interventions that can mitigate the impact of nurse
workload on medication administration accuracy, particularly addressing the physical
and psychological demands placed on nurses.

92



Identification

International Journal of
Education, Psychology and Counseling
EISSN : 0128-164X

Volume 10 Issue 58 (June 2025) PP. 87-110

DOI 10.35631/1JEPC.1058007

Identification of studies via databases and reaisters |

Sereenino

Included

Records identified from™:
Scopus (n=222)
Wiley (n =12)

Records removed before
Scresning.
Duplicate records removed (n
=2)

l

Records screened

in=232)

Records excluded;
(n=100)
1. Mon-English
2. Older than year 2010

3. Conference, Book,
Review article
4. Other than Mursing

Reports sought for retrieval

in=132)

Reports not retrieved
(n=10)

Reports assessed for eligibility
n=132)

Reports excluded:
1. Qut of field (n = 50}
2. Title mot significant (n = 34)
3. Abstract not related on the
objective of the study (n = 16)
4. Mo full text access (n=10)

Studies included in review
(n=22)

Figure 1. The PRISMA Flow Diagram Of Studies Included In The Systematic Review

The detailed analysis of 38 primary studies that were included in this systematic review.
Through a meticulous examination of these studies, three prominent themes emerged, each
highlighting critical aspects of nurse workload and medication errors. These findings
summarized in table form; Theme 1: Medication Errors and Prevention Strategies, Theme 2:
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Impact of Interruptions and Workload on Medication Safety, Theme 3: Nurses' Roles,
Perceptions, and Decision-Making in Medication Management. The included studies are
summarized in Table 3.
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No | Author Objectives Methodologies Findings Conclusion
and Year
1 Xul. et Explore the utility of 124 structured 4- MREs reported in 35% of

al.(2017) facilitated MRE . observations; task/process Facilitated MRE reporting provides robust
reporting in hour observations, deficiencies were common information on medication management
. .. measurement of ) ) )
identifying system . i contributory factors; increased | safety and system improvement
deficiencies and the | oo ® activities, workload correlated with opportunities. Future research should focus

. ) self-reports, and . . )
relationship between MRE:s. on refining reporting systems and addressing
structured MRE Lo
MREs and nurses' task/process deficiencies.
work in the ICUs. reports
2 Kuppadakk Examine and National survey Identified contributing factors Highlighted global issue of medication errors
ath S.C et quantify the with 140 responses, | like use of agency staffing and | in RACFs and suggested best practices such
al. (2023) contributing factors | descriptive delays in lab results; suggested | as interprofessional collaboration and
of medication errors | statistics, and strategies like electronic alerts standardized policies. Future research should
from nurses' exploratory factor and efficient lab evaluate the implementation of these
perspectives and | analysis communication. strategies.
prevention strategies
in RACFs.
3 Cottney A. | Identify incidence, Prospective direct Detected 139 errors in 4177 Suggests adopting systems to minimize task
et al. type, and potential observational opportunities; common errors interruptions and 'when required'

(2015) clinical technique, were incorrect dose omission, medications, and reducing nursing workload.
consequences of regression analysis | incorrect form, and time; factors | Future research should test the effectiveness
medication- increasing error risk included of these interventions.
administration errors task interruption and high
in a mental health workload.
hospital.

4 Al Tehewy | Measure the rates Descriptive direct- | Observed 5531 errors in 2090 Indicates the need for urgent interventions to

M. et al. and determinants of | observational study, | drug administration optimize medication administration,

(2016) (Al | medication standardized opportunities; common errors considering identified determinants. Future
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Tehewy et | administration errors | observational were wrong documentation and | research should focus on intervention
al., 2016) in a university checklist, and technique; identified risk factors | strategies tailored to these risk factors.
hospital. medical record audit | included high shifts, night
shifts, and patient
characteristics.
Suclupe S. | Determine the Observational Identified 650 prescription Emphasizes the need for timely error
et al. prevalence and analytical cross- errors and 294 administration detection and promotion of a medication
(2020) magnitude of sectional study errors; common errors were safety culture. Future research should
medication errors omission and interruption; risk | investigate methods for timely error detection
and their association factors included ICU stay, nurse | and fostering safety culture.
with patient and shifts, and workload perception.
nurse characteristics.
Salami I. et | Explore Jordanian Cross-sectional Common MAEs included Calls for developing quality assurance
al. (2019) | nurses' perceptions | design with a wrong time and wrong patient; | programs and creating distraction-free zones.
about MAEs. convenience sample | workload and night shifts were | Future research should evaluate the impact of
of 470 nurses major contributing factors. these programs and zones on reducing
MAEs.
Ali L. etal. | Investigate nurses' Qualitative Identified individual factors like | Highlights the need for increased awareness
(2021) experiences related | descriptive lack of knowledge and systemic | and addressing these factors to improve care.
to medication errors | approach, semi- factors like workload as main Future research should explore interventions
from the perspective | structured face-to- | causes of MEs. targeting both individual and systemic
of Jordanian nurses. | face interviews with factors.
24 nurses
Hérkdnen | Describe factors Descriptive content | Found nurse-related factors Suggests more attention to patient
M. et al. related to wrong- analysis of 103 (tiredness, lack of skills) and identification training and adjusting system
(2018) patient medication incident reports system-related factors (rushing, | factors to support nurses. Future research

administration and
how patient
identification is
mentioned in
incident reports.

workload) contributed to
wrong-patient incidents; 77% of
reports lacked patient
identification process
description.

should develop and test comprehensive
patient identification training programs and
system adjustments.
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Identify clinical

Interruptions most often

Ret ti . .
processes frequently CITOSpective affected nurses (50%), with Future research should focus on developing
. analysis of PSE . . . :
Kellogg et | interrupted and the medication tasks being and testing interruption management
9 reports from . . . L :
al., (2021) | reported outcomes January 2013 to frequently interrupted, leading | strategies to reduce clinical interruptions and
of those Y to errors like wrong dose enhance patient safety.
) . January 2016 . :
interruptions. administration.
Investigate the
impact of
int ti . . .- . .
INICITUPLIOnS, Observational study | Interruptions and cognitive load | Implementing interventions to reduce
Thomas L. | distractions, and . .. . .. ) :
. of registered nurses | significantly contribute to cognitive load and manage interruptions can
10 |etal, cognitive load on . . o . . .. .
} during medication medication administration help mitigate errors. Future studies should
(2017) procedure failures .2, : . . . .
.. administration errors and procedure failures. explore these interventions' effectiveness.
and medication
administration
erTors.
Evaluate the impact
of a ‘do not . The vest did not significantly Further studies should consider other risk
Berdot S. . R Multicenter cluster .. i .
interrupt’ vest on . reduce medication factors and interventions such as nurse
11 |etal, . . randomized . : .. )
reducing medication . administration errors or training and barcode systems to improve
(2021) . . controlled trial . . ..
administration interruptions. medication safety.
errors.
Investigate sources
f . . . . . .
. gnd causes ot - Observational study | Frequent interruptions occurred | Strategies to reduce interruptions, such as
Sassaki interruptions during o . . . : .
L of 121 medication mainly during the preparation improved communication protocols, should
12 | R.L.etal., | medication . . . . i .
.. . rounds in a phase, increasing workload and | be tested for effectiveness in reducing
(2019) administration and . i . :
Neonatal ICU potentially impacting safety. workload and enhancing safety.

their impact on
nursing workload.
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Explore the
Johnson M. | consequences of Most medication events were Implementing systems to reduce non-patient-
" | interruptions during | Non-participant interrupted, leading to related interruptions can improve medication
13 |etal, . ) . ..
(2017) medication observational study | procedural failures and clinical | safety. Future research should focus on
preparation and errors. evaluating such systems.
administration.
Determine factors
affecting emergency Developing training programs and non-
Kiymaz D. | unit nurses' tendency | Descriptive cross- High workload, insufficient ©'OPINE traliing prog
. ) . ) . punitive reporting environments can help
14 |etal, to make medical sectional study with | staffing, and fatigue were major .
. . . reduce errors. Future studies should evaluate
(2018) errors and their 284 nurses contributors to medical errors. ) .
. these interventions' impact.
attitudes towards
these errors.
Assess
fessionals' -sectional . ) : .
Castro- professionals - Cross-sec tonat - Professionals found vests Promotion strategies are needed to increase
, perceptions of using | survey of pediatric N
Rodriguez effective in minimizing adherence to vest usage. Future research
15 vests to reduce emergency . . .
C.etal., . . . > interruptions, though adherence | should assess the long-term effectiveness of
interruptions during | physicians and i
(2023) L to the protocol was low. such strategies.
medication nurses
handling.
16 | Kuppadakk | Explore nurses’ Exploratory Identified factors like Highlighted the impact of medication errors
ath S.C. et | experiences of descriptive design; | inadequate staffing, work on staff, residents, and families. Future
al. (2022) | medication errors semi-structured interruptions, and research should focus on implementing and

and their
suggestions to
reduce these in
residential aged care
facilities.

interviews with 12
registered nurses

multidisciplinary team
involvement as causes of
medication errors. Practical
suggestions were provided to
reduce errors.

evaluating practical strategies to reduce
medication errors in RACFs.
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17 | Hoghaug Investigate nurses' Qualitative study Nurses experienced greater Ensuring a secure knowledge base and a
G. etal. experiences with using semi- awareness and confidence but positive working environment can improve
(2019) implementation of structured faced barriers like time professional skills. Future studies should
knowledge gained interviews pressures and poor focus on organizational strategies to support
through an organizational planning. the implementation of training programs.
obligatory
medication
management
programme (MMP).
18 | Alomari Explore pediatric Mixed methods Identified barriers to safe Organizations should review medication
A., etal. nurses' perceptions study; direct medication practice including process policies and engage nurses in
(2018) of medication safety | observation, audit, | workload, frequent designing clinical guidelines. Future research
and medication and focus groups interruptions, poor physical should test interventions aimed at
error. environment design, and overcoming these barriers.
impractical medication policies
19 | Latimer S. | Describe acute care | Focus groups with | Nurses had a minor role in Standardizing interprofessional processes and
(2023) nurses’ perceptions | nurses from five medication reconciliation due to | increasing nurses’ involvement can
of their roles and acute care clinical lack of organization, clinical streamline reconciliation and improve patient
responsibilities in units practice guidance, and training. | safety. Future studies should explore the
medication impact of such standardization.
reconciliation at
hospital discharge.
10 | Isaacs A. et | Analyze nurses' Content analysis of | Identified individual Provision of medicine information resources
al. (2023) | reflections on 68 reflective characteristics, nature of work, | and managing workload can help reduce
medication errors in | summaries over five | and physical environment as errors. Future research should focus on
a regional hospital years main categories of medication enhancing graduate nurse education with
eITors. simulation of real-life settings.
21 | Bucknall Describe nurses’ Descriptive Found that managing Understanding cognitive workload and
T. et al. decision-making exploratory study; interruptions and involving interactions can improve patient safety.
(2019) practices and observation and patients are crucial for Future studies should develop interventions

perceptions of

medication safety.
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patient involvement
in medication
administration in
acute hospital
settings.

interviews with 20
nurses

for patient involvement during medication
administration.

22

Sloss et al.
(2024)

Describe medication
administration and
alert patterns among

new graduate nurses.

Descriptive
longitudinal
observational cohort
design using
secondary data
analysis

New graduate nurses

experienced a high volume of
medication administration and

numerous alerts.

Understanding medication administration
patterns can help optimize nursing workflow.
Future research should focus on interventions
to support new graduate nurses in managing
medication workloads and alerts.
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Theme 1: Medication Errors and Prevention Strategies

Medication errors are a critical patient safety issue, particularly in hospital and aged care
settings. Research has identified multiple contributing factors to these errors, including
increased nurse workload, frequent interruptions, inadequate staffing, and insufficient training.
Higher nurse workload significantly correlates with medication-related errors (MREs) (Xu et
al., 2017). Factors such as agency staffing, nurse shift patterns, and ICU stays increase the
likelihood of errors (Kuppadakkath et al., 2023; Suclupe et al., 2020). Similarly, task
interruptions during medication administration have been recognized as a leading cause of
mistakes. Frequent interruptions, particularly during medication preparation, compromise
accuracy and lead to errors such as incorrect dosing Cottney & Innes, 2015). Cognitive
overload exacerbates these mistakes, affecting both procedural adherence and patient safety
(Thomas et al., 2017).

Beyond workload and interruptions, deficiencies in nurse training and knowledge have been
identified as significant contributors to medication errors. Nurses' lack of knowledge and
patient identification skills were key factors in wrong-patient medication incidents (Harkénen
et al., 2018) (Ali et al., 2021). Additionally, systemic issues within healthcare institutions play
a role in medication errors. Poor documentation, incorrect medication techniques, and the
ineffectiveness of interventions like the ‘do not interrupt’ vest in reducing errors (Al Tehewy
et al., 2016; Berdot et al., 2021). These findings underscore the need for improved training
programs, structured reporting systems, and enhanced safety protocols to minimize medication
errors. Moving forward, research should focus on refining these interventions and assessing
their effectiveness in reducing medication administration errors across diverse healthcare
settings.

Theme 2: Impact of Interruptions and Workload on Medication Safety

Interruptions and excessive workload have a profound impact on medication safety, often
leading to increased medication errors and compromised patient care. Research has
consistently shown that frequent disruptions during medication preparation and administration
contribute to clinical errors. Medication tasks were among the most frequently interrupted
nursing activities, often leading to wrong-dose administration Al Tehewy et al. (2016). Most
medication events were interrupted, resulting in procedural failures and a heightened risk of
clinical mistakes (Johnson et al., 2017). These findings suggest that reducing non-patient-
related interruptions is crucial for improving medication safety.

Workload is another significant factor affecting medication administration safety. Increased
workload in intensive care units (ICUs) directly correlates with higher rates of medication-
related errors (MREs) (Xu et al.,, 2017). The study highlighted that task and process
deficiencies, often caused by excessive workload, contribute to the unsafe administration of
medications. High workload increases the likelihood of dose omissions and incorrect timing of
medication administration (Cottney & Innes, 2015). In the mental health hospital setting,
factors such as task interruptions and an overwhelming number of responsibilities further
exacerbated the risk of errors.

Interventions aimed at minimizing interruptions and managing workload have shown varying
degrees of effectiveness. Use of a "do not interrupt" vest in reducing medication administration
errors but found no significant improvement (Berdot et al., 2021). Improving communication
protocols could help mitigate interruptions, particularly during the medication preparation
phase in neonatal ICUs (Sassaki et al., 2019b). Additionally, cognitive overload due to
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multitasking and continuous interruptions significantly increases the likelihood of medication
administration errors (Thomas et al,, 2017). Their study recommended implementing
structured interventions to manage interruptions and reduce nurses' cognitive burden.

Addressing the dual challenge of interruptions and workload requires system-level changes and
targeted interventions. Frequent interruptions, poor physical environment design, and
impractical medication policies create barriers to safe medication administration, suggesting
that organizations should engage nurses in designing clinical guidelines (Alomari et al., 2018).
Similarly, high workload, insufficient staffing, and fatigue were major contributors to medical
errors in emergency units, advocating for the development of training programs and a non-
punitive reporting environment to improve safety (Kiymaz & Kog, 2018).

Overall, the evidence underscores the need for comprehensive strategies to reduce interruptions
and workload pressure on nurses. Implementing structured communication protocols,
optimizing staffing levels, and fostering a safety culture can help mitigate the risks associated
with these factors. Future research should focus on evaluating the effectiveness of such
interventions in diverse healthcare settings to enhance medication safety and patient outcomes.

Theme 3: Nurses' Roles, Perceptions, and Decision-Making in Medication Management
Nurses play a crucial role in medication management, and their perceptions and decision-
making significantly impact patient safety. Research highlights that nurses' responsibilities
extend beyond medication administration to include ensuring patient adherence, verifying
prescriptions, and addressing system inefficiencies. Acute care nurses had limited involvement
in medication reconciliation at hospital discharge due to organizational barriers, lack of clinical
guidance, and insufficient training. This indicates the need for standardized interprofessional
processes to strengthen nurses’ roles in medication management (Latimer et al., 2023).

Nurses’ decision-making practices and found that managing interruptions and involving
patients in the medication process are essential for enhancing safety (Bucknall et al., 2019).
The study emphasized the importance of understanding cognitive workload and the need for
interventions to optimize patient involvement in medication administration. Further examined
nurses' reflections on medication errors in a regional hospital and identified individual
characteristics, work nature, and environmental factors as key contributors to errors (Isaacs et
al., 2023). The study suggested that providing accessible medication information resources and
managing workload can help reduce errors, particularly among newly graduated nurses.

The impact of a mandatory medication management program (MMP) and found that while
nurses gained greater awareness and confidence, they faced barriers such as time constraints
and inadequate organizational planning (Heghaug et al., 2019). This suggests that professional
development programs must be supplemented with organizational strategies that facilitate
effective implementation. There is barriers to safe medication practice, including frequent
interruptions, poor environmental design, and impractical medication policies (Alomari et al.,
2018). Their findings emphasize the need for hospitals to engage nurses in developing clinical
guidelines that are both practical and effective.

Nurses' experiences with medication errors in residential aged care facilities (RACFs) and
found that inadequate staffing, work interruptions, and poor interdisciplinary collaboration
were major contributors (Kuppadakkath et al., 2022). The study recommended implementing
practical strategies, such as structured reporting systems and interprofessional collaboration, to
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improve medication safety. Medication administration and alert patterns among new graduate
nurses, highlighting that they frequently encounter medication-related challenges due to high
workloads and numerous alerts (Sloss et al., 2024). These findings suggest the need for tailored
interventions to support new graduate nurses in managing medication workloads effectively.

Overall, these studies underscore the complex role of nurses in medication management and
the need for structural and educational interventions to support their decision-making
processes. Strengthening training programs, reducing environmental and organizational
barriers, and promoting patient involvement can enhance medication safety and reduce errors
in clinical settings. Future research should focus on evaluating the effectiveness of these
interventions and developing best practices for integrating nurses into comprehensive
medication safety strategies.

Discussion

The relationship between nurse workload and medication errors is a critical concern in
healthcare settings, as evidenced by the systematic literature review conducted. The findings
from various studies highlight that increased nurse workload significantly contributes to the
incidence of medication errors, impacting patient safety and the quality of care provided. This
discussion synthesizes the insights gained from the reviewed studies, emphasizing the
multifaceted nature of this relationship and suggesting potential interventions.

Nurse workload is a complex and multifactorial issue that encompasses various dimensions,
including the number of patients assigned, the complexity of care required, time pressures, and
the occurrence of interruptions during medication administration (Sassaki et al., 2019a). The
reviewed studies consistently found that high workload, particularly when combined with
frequent interruptions, leads to cognitive overload, which in turn increases the likelihood of
errors (Johnson et al., 2017). For instance, interruptions during medication administration were
identified as a significant contributor to procedural failures and clinical errors, as nurses often
have to divert their attention away from critical tasks, increasing the risk of mistakes (Bucknall
etal., 2019).

Moreover, heavy workloads’ physical and psychological strain can impair nurses' decision-
making abilities (Mekonen et al., 2020). Stress, fatigue, and burnout were frequently mentioned
as factors that increase the likelihood of medication errors. Additionally, in environments
where nurses are overburdened, the opportunity for thorough double-checking, patient
interaction, and adherence to protocols diminishes, further compounding the risk of errors
(Isaacs et al., 2023).

Addressing the association between nurse workload and medication errors requires a
multifaceted approach. Interventions such as optimizing nurse-to-patient ratios, reducing non-
essential interruptions, implementing supportive technologies (e.g., barcode-assisted
medication administration), and fostering a positive work environment are essential (Antony
et al., 2019; Ragau et al., 2018; Thompson et al., 2018). , providing ongoing education and
training to enhance nurses' skills in managing high workloads and interruptions is crucial.

Limitation

The relationship between nurse workload and medication errors is a critical concern in
healthcare settings, as evidenced by the systematic literature review conducted. The findings
from various studies highlight that increased nurse workload significantly contributes to the
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incidence of medication errors, impacting patient safety and the quality of care provided. This
discussion synthesizes the insights gained from the reviewed studies, emphasizing the
multifaceted nature of this relationship and suggesting potential interventions.

Implication

This study highlights the critical need to address nurse workload to reduce medication errors
and improve patient safety. Healthcare institutions should implement workload management
strategies, optimize staffing ratios, and integrate supportive technologies. Additionally,
policymakers must develop standardized guidelines to enhance working conditions, ensuring
sustainable and high-quality patient care delivery.

Conclusion

In conclusion, this systematic literature review highlights the profound impact that nurse
workload has on the incidence of medication errors within healthcare settings. The analysis of
multiple studies reveals that as nurse workload increases, so does the likelihood of errors in
medication administration, which can lead to serious consequences for patient safety and the
overall quality of care. The findings emphasize that heavy workloads, coupled with frequent
interruptions and the resulting cognitive overload, not only increase the risk of errors but also
impair nurses' ability to make sound clinical decisions. This underscores the importance of
addressing both the physical and psychological demands placed on nurses.
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