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ABSTRACT

Medication errors are a significant cause of morbidity and mortality globally,
particularly in hospital settings. This comprehensive review explores the types,
causes, and strategies for preventing medication errors in pediatric and adult
populations, with a focus on the critical role of pharmacists. Medication errors can
occur at any stage of the therapeutic management process, including prescribing,
transcribing, dispensing, preparing and administering, and monitoring medications
and patients. Prescribing errors, such as incorrect dosage or route, are particularly
concerning in pediatric settings where precise dosing is crucial. Dispensing errors,
including wrong medication or incorrect storage, can lead to adverse effects or
treatment failure. Preparation and administration errors, such as route errors or
omissions, pose significant risks, especially in high-stakes environments like intensive
care units. Transcribing errors, including omissions and incorrect entries, can result
in discrepancies from the original physician's order. Monitoring errors, such as failure
to review prescribed regimens or use appropriate clinical data, can lead to adverse
drug events. Various factors contribute to medication errors, including provider
knowledge, environmental distractions, and process-related issues. Strategies to
reduce errors include clear communication, enhanced training, electronic
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prescribing, quiet environments, and non-punitive reporting systems. Pharmacists
play a vital role in preventing medication errors by managing and dispensing
medications, providing drug information, ensuring medication safety, educating
patients, and offering clinical pharmacy services. Their expertise in prescription
handling, dosage modifications, and drug interactions is crucial for safe and effective
medication therapy. Implementing standardized protocols, leveraging technology,
fostering a safety culture, and promoting continuous education are essential for
reducing medication errors and improving patient outcomes.

KEYWORDS: Medication Errors, Pharmacist Role in Error Prevention, Types Of Medication
Errors, Causes Of Medication Errors, Medication Safety In Paediatrics, Adult Medication
Errors.

1. Introduction

Medications are used generally to help improve health and decrease morbidity and
mortality (Avery, 2003). There is an undoubtedly positive effect of using
medications for treating and preventing diseases, but only if they are used safely and
effectively. Improving patient health is an important goal to be achieved by
healthcare facilities which can be improved by preventing medication errors
(Lehmann & Kim, 2005). Medication errors comprise the largest portion of all types
of medical errors (Medicine & America, 2000). Medication errors might occur at any
stage of therapeutic management (Engum & Breckler, 2008). This involves the
prescribing, transcribing, dispensing, preparing and administering, monitoring and
documentation of medications and patients (Kaushal et al., 2004). According to these
stages, all healthcare providers taking part in therapeutic management may be
involved in medication errors. It is important to find solutions to decrease harmful
and potentially deadly errors (Hicks et al., 2008).

Medication errors are a major cause of morbidity and mortality globally, especially
in hospital settings. Pharmacists are key members of the healthcare team who help to
reduce medication errors in hospitals. Pharmacists' primary obligation is to ensure
that patients use their prescriptions safely and effectively (Gupta et al., 2023; Pham
etal., 2011).

The treatment plan for each patient is a multidisciplinary process that includes
prescribing, dispensing, administering medications, and monitoring the patient by
healthcare specialists at the healthcare institute. This approach intends to improve
patient health and save lives (Khowaja et al., 2008). Medication errors (MEs) can
occur at any stage of the treatment plan, potentially leading to treatment failure
and/or patient harm (Ferner & Aronson, 2006).

Definitions of medication errors Terminology around the subject of medication
errors can be confusing with numerous definitions having been used. Some examples
are given below:

. Medical errors: “All errors that occur within the healthcare system
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including mishandled surgery, diagnostic errors, equipment failures, and medication
errors” (M. A. Ghaleb et al., 2006).

. Medication error: “Any preventable event that may cause or lead to
inappropriate medication use or patient harm while the medication is in the control of
the health care professional, patient, or consumer. Such events may be related to
professional practice, health care products, procedures, and systems, including
prescribing; order communication; product labelling, packaging, and nomenclature;
compounding; dispensing; distribution; administration; education; monitoring; and
use” (National Coordinating Council for Medication Error Reporting and Prevention
| NCC MERP, n.d.).

. Medication error: “A mistake made at any stage in the provision of a
pharmaceutical product to a patient” (Wilson et al., 1998).

. Medication error: “Any error in the medication use process including drug
ordering, transcribing, dispensing, administering, or monitoring” (Kaushal et al.,
2004).

Medication errors can be caused by a variety of factors, including: (1) personal
factors, such as inadequate knowledge, prescribing problems, poor handwriting,
inaccurate dosage calculations, incorrect dosage forms or strengths, incorrect
methods or routes of administration, incorrect patient orders or dispenses, errors in
preparation and labelling, or unclear directions of use; and (2) environmental factors,
such as incorrect storage conditions, such as heat or light, improper workload noise,
or improper packaging (Al-Worafi, 2018; Sinha et al., 2016).

MEs are not just created by doctors; they involve patients, pharmaceutical producers,
and other healthcare professionals like pharmacists, dentists, and nurses (“The
Prevalence of Adverse Drug Event-related Admissions at a Local Hospital in
Malaysia,” 2013). Errors that cause morbidity and mortality might be as minor as
inconspicuous mistakes or as significant as major errors. A longer hospital stay, the
need for further medical care and treatments, and decreased production (due to time
lost in the hospital) are additional financial repercussions of these errors (Walsh et
al., 2017). Moreover, MEs have psychological repercussions that impair patients'
trust in their healthcare system, which in turn affects their compliance and treatment
adherence (Patanwala et al., 2010).

Around the world, medication errors are a very widespread issue. According to a
recent study, there were around 237 million MEs in primary and secondary care
settings in the UK last year, costing the National Health Service £98 million (Elliott
et al., 2021). According to studies, the prevalence of MEs in children is three times
higher (1.1%) than in adults (0.35%) (Kaushal et al., 2001). Because pediatric drugs
are prescribed according to the patient's weight or surface area, exact dosage
estimates are necessary. Additionally, confusion and errors might result from the
presence or absence of various dose forms and strengths. Along with the metabolic
and elimination systems' poor development in premature newborns up until six
months of age, these patients are more likely to have errors or toxicity (Kaushal et
al., 2001).
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Classification of medication errors

According to the stages of therapeutic management; errors can be classified into five
types: prescribing, transcribing, dispensing, preparing and administering, and
monitoring of medications and patients (Kaushal et al., 2004).

Prescribing errors

Prescribing errors are defined as “a clinically meaningful prescribing error occurs
when, as a result of a prescribing decision or prescription writing process, there is an
unintentional significant reduction in the probability of treatment being timely and
effective or an increase in the risk of harm when compared with generally accepted
practice” (M. A. Ghaleb et al, 2005). These errors can involve incomplete
prescriptions, incorrect drug, dose, frequency, infusion rate, route of administration,
quantity, or patient, as well as failure to consider factors such as patient weight,
contraindications, and drug interactions (M. A. Ghaleb et al., 2010). Such errors are
particularly concerning in pediatric settings where accurate dosing is essential for
patient safety, as children are highly sensitive to medication variances.

Frequency and Scope of Prescribing Errors

The frequency of prescribing errors varies widely due to differences in healthcare
settings, detection methods, and definitions of errors. Studies using chart reviews
often report higher error rates than those relying on incident reports, with some
studies identifying prescribing errors in up to 50% of all documented medication
errors (Takata et al., 2008). In pediatric and neonatal units, where precision in
prescribing is crucial, Takata et al. (2008) identified a prescribing error rate of 0.82
per 1,000 orders in U.S. children’s hospitals, underscoring the need for stringent
checks in high-risk areas.

International studies reveal similarly variable rates. For example, research in primary
care centers in Bahrain found error rates as high as 90.5% in some cases, while
studies in U.K. hospitals have shown rates of 7% for newly graduated doctors
(Dornan et al., 2009). These differences illustrate that prescribing errors are
widespread across diverse healthcare systems and settings.

Types of Prescribing Errors

Prescribing errors can be categorized into omissions, commissions, and knowledge-
based errors:

. Omission Errors: Missing essential prescription components like dosage,
route, or patient identifiers.

. Commission Errors: Incorrectly written components, such as dose or
frequency.

. Knowledge-Based Errors: These involve drug-drug interactions, allergies,
or failure to integrate relevant patient information.

In pediatrics, tenfold errors are particularly problematic, as seen when doses are
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mistakenly increased by a factor of ten (e.g., 5 mg instead of 0.5 mg), which can lead
to severe toxicity, especially with narrow therapeutic index drugs (Kozer, Scolnik,
Keays, et al., 2002).

Contributing Factors to Prescribing Errors

Several factors contribute to prescribing errors, categorized into provider,
environmental, and process-related issues:

. Provider Factors: Insufficient knowledge of pharmacology, inadequate
understanding of pediatric dosing, and lack of training. Studies indicate that junior
doctors, who may not feel adequately prepared for prescribing, are often responsible
for a high proportion of these errors (Han & Maxwell, 2006).

. Environmental  Factors:  High-stress  settings, noise, and poor
communication in team settings are significant contributors. For example, emergency
departments, where time pressure is intense, tend to have higher error rates.

. Process-Related Issues: Use of verbal orders, illegible handwriting,
calculation mistakes, and Look-Alike, Sound-Alike (LASA) drugs increase the risk
of errors. These issues are further compounded by systemic challenges, such as
unclear instructions and a lack of standardized protocols.

Strategies for Reducing Prescribing Errors

A range of strategies has been proposed to reduce prescribing errors, emphasizing
education, system improvements, and technology:

1. Clear Communication and Documentation: Prescribers are encouraged to
communicate effectively with other healthcare providers and complete prescriptions
with all required information, avoiding abbreviations and verbal orders whenever
possible (Stucky et al., 2003).

2. Use of Generic Names and Avoidance of Ambiguous Abbreviations:
Standardizing terminology and eliminating ambiguous abbreviations reduces the
likelihood of misinterpretation in prescriptions (Neelakantan et al., 2024).

3. Enhanced Training and Education: Continuous education on drug
interactions, pediatric dosing, and contraindications is essential, particularly for
junior doctors and trainees who handle a substantial volume of prescriptions.

4, Electronic Prescribing and Reliable Equipment: The use of computerized
provider order entry (CPOE) systems helps prevent transcription errors and
calculation mistakes, particularly for pediatric dosages (M. Ghaleb, 2006).

5. Quiet, Organized Environments: Minimizing distractions and interruptions
in high-risk settings, like ICUs and emergency departments, enhances focus during
the prescribing process (Stucky et al., 2003).

6. Non-Punitive Reporting Systems: Encouraging the reporting of errors
without fear of punishment helps create a culture of transparency and allows
healthcare providers to learn from incidents (Stucky et al., 2003).

7. Regular LASA Drug Reviews: Periodically reviewing look-alike and

718



Abdulaziz Atallah Taris Al-Mutairi, Khaled Fahd Abdullah Al-Mutlaq, Fahad Saad Alothaymin, Arwa Yousef
Faraj Alsomali, Hamoud Jalal Alnassar, Faisal Fahad Almutairi, Yahya Hossin Khabrani, Tariq Salem
Aldossari, Abeer Saad Sumayran Alruwaili, Wafa Falah Nawash Alenezi, Mohammed Saleh Humaydan, Naif
Ibrahim Mohammed Alajaj, Hanan Mubark Sherida Alrwili, Waleed Dhaifallh Alharbi, Abdulrahman
Mohammed Alharbi

sound-alike drugs and educating providers on their risks helps mitigate errors caused
by drug similarity (Patient Safety Solution, n.d.).

Prescribing errors are a critical concern in healthcare, especially in pediatric settings
where small dosing inaccuracies can have significant repercussions. With variations
in error rates across settings, a combination of targeted training, system-wide
protocol standardization, technology adoption, and environmental adjustments is
essential to minimize these errors. Establishing robust reporting mechanisms and
fostering a non-punitive culture are further vital steps toward improving prescribing
accuracy and enhancing patient safety across healthcare institutions.

Dispensing errors

Dispensing errors are defined as “any deviation from the medical prescription in
dispensing medication” (Costa et al., 2008). These errors can occur at any stage in
the dispensing process, from receiving the prescription to supplying the medication
to the patient. Typical dispensing errors include incorrect dose, drug, concentration,
dosage form, or patient; missing doses; omitting drugs; dispensing expired
medications; and improper storage of medications. Errors may also arise from typing
mistakes during computerised labelling, such as incorrect drug or patient names,
dosage forms, quantities, and instructions. Selecting the wrong drug from a patient’s
record is another common error (James et al., 2009).

Frequency and Scope of Dispensing Errors

The prevalence of dispensing errors is highly variable across studies, influenced by
the settings and methodologies used to capture data. Studies often use incident
reporting systems, chart reviews, or direct observations to identify these errors, each
method with its limitations and strengths. Incident reports typically show higher
error rates, indicating that real-time observations may provide a more comprehensive
view of the types of errors occurring. Research in pediatric hospitals has highlighted
these errors as particularly frequent, with rates ranging from 11.8% to 35.7% of all
medication errors depending on the data collection method used.

Common Types of Dispensing Errors

Dispensing errors manifest in several key forms that can significantly impact patient
safety:

. Wrong medication: Dispensing an incorrect drug, which can lead to adverse
effects if the patient has allergies or contraindications.

. Incorrect dose: Errors in drug strength or quantity, posing a high risk in
medications with narrow therapeutic windows.

. Inappropriate storage: Storing medications improperly can reduce their
effectiveness or safety, especially those sensitive to light, temperature, or humidity.

. Omission of medication: Failing to provide a prescribed medication or dose,
which can lead to treatment failure.

719



A Comprehensive Review of Medication Errors in Pediatrics and Adults: Types, Causes, And the Role of The
Pharmacist in Prevention

. Labelling errors: Typographical errors in computerized systems can
mislabel drugs, doses, or instructions, leading to improper use by patients or
caregivers.

Contributing Factors to Dispensing Errors
Several factors contribute to the occurrence of dispensing errors. These include:

. Look-Alike, Sound-Alike (LASA) medications: Drugs with similar names
or packaging are often confused, leading to selection errors (James et al., 2009).

. Poor handwriting on prescriptions, which can be misinterpreted during
transcription.

. Unclear instructions and lack of standardization in prescription formats,
leading to ambiguity in dispensing.

. Environmental distractions: Noise, interruptions, and inadequate lighting
can reduce focus, making errors more likely.

. Workload and stress: High volumes of prescriptions, coupled with
insufficient breaks and staffing, contribute to errors as healthcare workers are
pressed for time.

. Inadequate training and experience: A lack of sufficient training in handling
specific medications or labelling equipment can also result in mistakes.

. Failure to adhere to guidelines and inadequate organization of drugs on
shelves further increase the risk of selecting the wrong medication.

Strategies for Reducing Dispensing Errors
To minimize dispensing errors, a variety of strategies have been recommended:

1. Strict Adherence to Dispensing Protocols: Following standardized steps in
the dispensing process ensures consistency and reduces the chance of skipping
essential checks.

2. Enhanced Care with High-Risk Drugs: Healthcare providers should handle
LASA drugs and high-alert medications like potassium chloride, heparin, and insulin
with extra caution, including storing these separately to prevent mix-ups.

3. Creation of Quiet Zones: Working in an environment free from distractions,
with clear lighting and minimized interruptions, allows pharmacy staff to concentrate
fully on dispensing tasks.

4. Verification and Double-Checking: Checking that prescriptions are
accurate, fully completed, and checked for drug interactions, duplication, and allergy
information before dispensing enhances safety (Nair et al., 2010).

5. Clear Labelling and Minimization of Abbreviations: Labels should be clear,
standardized, and free from ambiguous abbreviations to prevent misunderstandings.

6. Utilization of Reliable Technology: Barcode scanning and electronic
labelling systems can assist in ensuring that the correct medication is provided,
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helping to avoid selection errors and reduce time spent on manual checks.

7. Reduction of Workload: By balancing staffing and workload, healthcare
facilities can reduce the physical and mental strain on pharmacy staff, which in turn
lowers the risk of errors.

8. Education and Training: Providing regular training on handling specific
medications, dispensing protocols, and new equipment is essential for error
prevention.

9. Encouraging a Non-Punitive Reporting Culture: Fostering an environment
where staff can report errors without fear of punishment promotes transparency and
allows facilities to learn from these incidents to improve processes.

Dispensing errors remain a prevalent challenge in healthcare, especially in high-
stakes environments such as pediatric and intensive care units. The wide range of
factors contributing to these errors underscores the need for a multifaceted approach
to prevention, involving systematic protocol adherence, improved work
environments, and continuous staff education. With strategies such as double-
checking protocols, integration of reliable technology, and fostering an open
reporting culture, healthcare facilities can better safeguard against dispensing errors,
ultimately contributing to safer and more effective patient care.

Preparation and administration errors

Preparation and administration errors are defined as “deviations from the prescribed
dose or hospital policy, including errors in preparing and administering medications,
particularly intravenous drugs” (M. A. Ghaleb et al., 2010). These errors represent
one of the most critical points in medication management, as they occur at the final
stage and are difficult to prevent, often resulting in significant harm to patients if not
intercepted (van den Bemt et al., 2007). The “Five Rights” principle: right dose, right
drug, right patient, right time, and right route, is fundamental for healthcare
professionals to prevent such errors during administration. However, complex
factors continue to contribute to preparation and administration errors, making them
persistent in healthcare settings.

Frequency and Scope of Preparation and Administration Errors

The incidence of preparation and administration errors varies widely, reflecting
differences in detection methods and healthcare settings. Studies in both pediatric
and adult settings highlight these errors as a major cause of adverse drug events
(ADEs), with high rates observed particularly in high-risk areas such as intensive
care units (ICUs) have shown that errors are more frequently detected during direct
observation and incident reporting than in retrospective chart reviews, suggesting
that real-time monitoring can reveal additional risks that may otherwise go
unnoticed.

Types of Preparation and Administration Errors

Preparation and administration errors encompass a range of issues, including:
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. Route errors: Administering medication via the incorrect route can be fatal,

as seen with drugs like vincristine, which can cause death if administered
intrathecally instead of intravenously.

. Omissions: Skipping doses is a common error, often due to forgetfulness or
miscommunication.

. Wrong dosage or expired medications: Providing incorrect doses or
administering expired drugs can severely affect treatment outcomes and patient
safety.

. Timing errors: Administering drugs at incorrect times can compromise
therapeutic effectiveness, especially for time-sensitive medications.

. Incorrect rate or technique: Errors in the infusion rate or improper
preparation techniques can result in adverse reactions and reduced drug efficacy.

These errors under comprehensive training, clear communication, and strict
adherence to protocols to ensure patient safety.

Contributing Factors to Preparation and Administration Errors

Preparation and administration errors often stem from systemic and human factors.
Major contributors include:

. Lack of knowledge about the medication: Insufficient understanding of
proper administration techniques and associated risks increases the likelihood of
errors.

. Environmental distractions: High noise levels, frequent interruptions, and
poor lighting contribute to loss of focus, leading to mistakes.

. Complexity of equipment: Misuse of infusion pumps and other delivery
devices can result in administration errors, especially when training is inadequate.

. Similar appearance of medications: Storing look-alike medications together
creates a risk of selection errors, further exacerbated by high workloads.

Research consistently shows that overburns environments contribute to errors by
creating conditions in which healthcare professionals may overlook critical steps.

Strategies for Reducing Preparation and Administration Errors:

1. Verification Protocols: Before administration, staff should verify the
patient’s identity and confirm medication details with the administration record to
ensure accuracy.

2. Double-Check Systems: For high-risk medications, a second healthcare
professional should review calculations and verify dosing to prevent mistakes.

3. Use of Quiet Zones: Designating quiet areas for preparation and
administration reduces distractions, allowing staff to focus on the task at hand.

4, Enhanced Training on Equipment: Familiarity with equipment like infusion
pumps and syringe drivers is essential, especially when new devices are introduced.
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Periodic training sessions are recommended to maintain proficiency.

5. Error-Reducing Technology: Barcoding and automated medication
dispensing systems can help minimize selection errors, while electronic alerts assist
in monitoring timing and dosage.

6. Non-Punitive Reporting Systems: Encouraging staff to report incidents
without fear of punishment promotes transparency and helps institutions identify
patterns and underlying causes of errors.

7. Educational Programs for Parents and Caregivers: Since caregivers play a
role in medication administration, particularly in pediatric cases, providing education
on accurate dosing tools and label interpretation can prevent errors at home.

Preparation and administration errors pose a significant care, especially in high-
stakes environments like pediatric and neonatal units where precision in dosing and
timing is essential. Although adherence to the "Five Rights" principle is crucial,
mitigating these errors requires systemic changes, including standardized protocols,
staff training, and supportive technology. Continuous efforts to improve the
healthcare environment and foster a culture of open error reporting are essential in
addressing preparation and administration errors, ultimately leading to safer patient
care.

Transcribing error

Transcribing errors are defined as “errors that occur after the prescription stage,”
encompassing mistakes made during the process of recording the prescribed dose,
route, or timing of a medication onto a medical record or nursing report (James et al.,
2009). These errors can result in discrepancies from the original physician’s order
and are particularly impactful in pediatric and neonatal settings, where precise
medication dosing and timing are critical due to the vulnerability of the patient
population.

Frequency and Scope of Transcribing Errors

The prevalence of transcribing errors varies across studies, largely depending on the
methodology used for detection. Studies using incident reporting systems often
report higher frequencies of transcribing errors than those relying on chart reviews or
direct observation. For example, Takata et al. (2008) observed no transcribing errors
in a chart review, whereas Miller et al. (2010) reported that transcribing errors
accounted for 24.2% of all detected errors using an incident reporting system. These
differences suggest that transcribing errors may be underreported or overlooked
when using certain data collection methods.

In international studies, the frequency of transcribing errors also differs based on
local practices and healthcare systems. In a Spanish neonatal unit, Campino et al.
(2006) found that transcribing errors constituted 21.3% of all medication orders,
while et al. (2010) identified a 6% transcribing error rate in pediatric and intensive
care units (Campino Villegas et al., 2006; Rivas R et al., 2010). The variation
reflects the impact of factors like healthcare protocols, error-reporting practices, and
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levels of staff training on transcribing error rates.
Common Types of Transcribing Errors

Transcribing errors commonly include omissions and incorrect entries, both of which
pose significant risks. Key types of transcribing errors identified in the literature are:

. Omission errors: These include missing critical information such as dosage,
route, or timing, which can lead to under-treatment or ineffective dosing.

. Incorrect dose entries: Particularly dangerous in pediatric and neonatal care,
where dosages must be precise to avoid adverse effects.

. Incorrect units or intervals: Studies highlight instances where miswritten
units or frequencies have led to serious patient outcomes, indicating the importance
of accuracy in all transcribed entries.

These specific error types have led to calls for standardized transcription protocols,
especially in high-risk settings where high-alert medications are prescribed.

Contributing Factors and Contextual Challenges

Several systemic factors increase the risk of transcribing errors. Studies show that
environmental stressors such as poor lighting, heavy workloads, frequent
interruptions, and inadequate staff training are significant contributors to errors.
Interruptions have been shown to break focus, thereby increasing the risk of incorrect
transcription for complex medication regimens (Frush et al., 2004).

Additionally, the absence of standardized procedures for transcribing medication
orders exacerbates the issue. Narula et al. (2010) noted that transcribing errors,
including those related to incorrect patient identification and dose inaccuracy, were
more prevalent in settings where minimal guidance was provided on preventing such
error(Narula et al., 2010).

Strategies for Reducing Transcribing Errors

Efforts to minimize transcribing errors have led to recommendations and
interventions that target both system-wide and individual practices. Key strategies
include:

1. Enhanced training: Healthcare providers, particularly those in pediatric and
neonatal care, should receive focused training on accurate transcription methods.

2. Standardized checklists: Checklists that ensure all necessary information is
transcribed accurately and completely have been shown to reduce omission and
accuracy errors.

3. Electronic Health Records (EHRS): Integrated EHR systems that cross-
check patient-specific factors like dosage, route, and timing reduce the incidence of
transcribing errors through real-time alerts.

4. Non-punitive reporting systems: Encouraging error reporting without fear
of punitive action fosters a transparent environment where staff can report errors,
aiding in the identification and prevention of transcribing issues. Studies in both the
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U.S. and the U.K. show that incident reporting systems are crucial for understanding
and addressing transcribing errors.

Transcribing errors remain a significant risk factor in medication safety, particularly
in settings that demand precision, such as pediatric and neonatal units. Variations in
error rates across studies suggest that different detection methods may capture
transcribing errors to varying degrees, indicating a need for comprehensive,
standardized protocols. Effective training, adoption of error-prevention technology,
and fostering a non-punitive reporting culture are essential in addressing transcribing
errors and enhancing patient safety. Continued research and the application of these
strategies are crucial for mitigating the risks associated with transcribing errors
across diverse healthcare environments.

Monitoring of Medications and Patients

Monitoring errors in medication management are defined as “failures to review a
prescribed regimen for appropriateness and detection of problems, or failure to use
appropriate clinical or laboratory data for adequate assessment of patient response to
prescribed therapy” (M. A. Ghaleb et al., 2010). Effective monitoring is essential to
avoid adverse drug events (ADEs), particularly in high-risk settings such as pediatric
and neonatal care, where patients are more vulnerable due to individualized dosing
requirements and immature physiological responses.

Frequency and Scope of Monitoring Errors

The frequency of monitoring errors varies based on healthcare settings and detection
methods. In one study at a U.S. specialist children’s hospital, monitoring errors
represented 62.5% of all identified medication errors, emphasizing the importance of
continuous assessment for effective treatment (M. A. Ghaleb et al., 2010). Different
data collection methods also reveal inconsistencies in detection. For instance,
incident reports in another U.S. study found monitoring errors to be relatively low,
accounting for 0.6% in chemotherapy and 1.4% in neonatal cases, suggesting that
certain methods may underrepresent these errors (Jones, 2009). Chart reviews often
detect more monitoring errors than incident reporting systems, which depend on
voluntary submissions and may lead to underreporting (Flynn et al., 2002).

In international contexts, monitoring error rates also vary due to differences in
healthcare protocols, error-reporting practices, and levels of staff training. Studies
have demonstrated that failure to monitor patient responses and laboratory results,
especially in intensive care units, can lead to continued administration of
inappropriate doses, which poses significant risks in pediatric care.

Common Types of Monitoring Errors

Common monitoring errors include omission of necessary follow-up assessments,
failure to act on abnormal laboratory results, and neglect in adjusting medication
based on specific patient factors. For instance, pediatric patients often require close
monitoring to adjust doses according to weight and changing metabolic rates.
Monitoring failures, such as missed lab checks or failure to reassess dosage, can lead
to serious consequences, especially with high-risk medications like chemotherapeutic
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agents and antibiotics, which require precise dosing adjustments to avoid toxicity
(Basco et al., 2010). The heightened risk of harm with certain medications has led to
recommendations for strict protocols, particularly for drugs with narrow therapeutic
indexes (Kozer, Scolnik, Macpherson, et al., 2002).

Contributing Factors and Contextual Challenges

Several systemic and environmental factors contribute to monitoring errors. High
workloads, complex medication regimens, and communication gaps among
healthcare providers can significantly impact effective monitoring practices. Studies
indicate that healthcare settings with frequent interruptions, high patient turnover,
and limited staff resources tend to see higher rates of monitoring errors, particularly
in environments like neonatal intensive care units (Taylor et al., 2007). Additionally,
insufficient standardized protocols for monitoring can lead to inconsistencies,
making it more challenging to maintain high standards of care.

Institutional variability in the use of technology, such as electronic health records
(EHRs) and Clinical Decision Support Systems (CDSS), also affects monitoring
accuracy. For example, systems with automated alerts for abnormal results can
improve response times and reduce monitoring errors, whereas facilities lacking such
systems may rely on manual checks, increasing the likelihood of oversight
(Fortescue et al., 2003). However, some challenges persist, as even advanced EHR
systems may not capture all patient-specific factors, such as concurrent therapies and
unigue metabolic responses in pediatric patients (Kadmon et al., 2009).

Strategies for Improving Monitoring of Medications

Efforts to reduce monitoring errors have led to several strategic recommendations,
aimed at both healthcare providers and healthcare institutions:

1. Implementation of Standardized Protocols: Establishing strict guidelines for
monitoring high-risk medications helps ensure consistency and thoroughness in
monitoring. Standard protocols can outline frequency and methods for checking
medication levels, patient responses, and relevant lab results.

2. Enhanced Use of Technology: Integrating EHRs with CDSS features that
issue real-time alerts for abnormal results and recommended follow-up actions can
significantly reduce monitoring errors by drawing immediate attention to critical
patient data.

3. Encouragement of Non-Punitive Reporting Systems: Creating non-punitive,
anonymous reporting systems can encourage healthcare providers to report
monitoring errors. By fostering a culture of safety rather than blame, staff are more
likely to share experiences that highlight gaps in current practices, which can then be
addressed through policy adjustments.

4. Ongoing Training and Education: Healthcare providers benefit from regular
training on monitoring practices, especially regarding high-risk medications.
Updated training programs can reinforce the importance of consistent monitoring,
familiarize staff with new technologies, and ensure staff remain aware of evolving
best practices in patient safety.
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5. Improved Communication and Collaboration: Effective communication
within multidisciplinary teams is essential to avoid monitoring errors. Regular
discussions about patient progress, monitoring requirements, and any significant lab
findings allow for timely intervention and correction of potential medication-related
issues.

6. Specialized Monitoring in Pediatric and High-Risk Units: Monitoring
protocols tailored specifically for high-risk environments, such as neonatal and
pediatric intensive care units, can address unique patient needs, such as close
observation of medication effects, patient symptoms, and lab data adjustments for
growth and developmental changes.

Monitoring medications and patients is a vital component of safe medication
management and is particularly important in pediatric and intensive care settings.
The variability in error rates across studies and detection methods indicates a need
for comprehensive and standardized monitoring practices. Implementing strict
protocols, leveraging technology, fostering a non-punitive culture, and promoting
continuous education are essential for reducing monitoring errors and improving
patient outcomes. Healthcare institutions that prioritize these measures are better
positioned to ensure safe, effective treatment and minimize risks associated with
monitoring failures.

Role of the pharmacist

Clinical pharmacists are the most trustworthy people to ask about medications in
hospitals. To improve patient outcomes and prevent MEs, they are educated to create
the optimal treatment plan for each patient (Pak et al., 2015). Working closely with
doctors and communicating with other medical staff in hospital wards while
prescribing medications, calculating dosages, preparing and administering them, and
identifying, reporting, and preventing MEs are all crucial aspects of a clinical
pharmacist's job. Direct observation and monitoring of the patient's prescription
medications is another aspect of the clinical pharmacist's job to make sure they are
being used appropriately (Dalton & Byrne, 2017). By identifying MEs through a
reporting system and analyzing the data, the healthcare system can improve patient
safety by modifying its protocols and rebuilding a safer system (Pietra et al., 2005).

Pharmacists' understanding of medication management, drug interactions, and
dosage modifications is crucial in ensuring that patients receive the correct
medication at the appropriate dose and time. Furthermore, pharmacists can play an
important role in teaching patients and their families on the safe and effective use of
medications, including potential adverse effects and drug interactions (Billstein-
Leber et al., 2018; Medicine & America, 2000).

Clinical pharmacists are involved before, during and after writing the prescription.
Before prescriptions are written; clinical pharmacists’ roles include the decision of
which products should be purchased, which medications should be included in
hospital formularies and which management guidelines should be implemented.
During prescription writing, their role involves advising doctors around the best
medications and dose regimen to use including cost. After writing prescriptions, they
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ensure the suitability and accuracy of medications prescribed and monitoring process
are in place (Barber, 1996).

Clinical pharmacists are a primary source for providing information and advice,
based on scientific evidence, to ensure delivery of the correct, safest and most
effective medication to patients (American College of Clinical Pharmacy, 2008). In
order for them to work effectively they need to have a good background knowledge
about diseases, therapeutics, medications and their mechanism of actions, drug
monitoring, good therapeutic planning skills, the ability to do a risk assessment and
interpret their findings, the effect of the body on drugs and the effect of drugs on the
body, adverse drug events, the economic and effective impact of using some
medications over others and good communication skills (Scroccaro et al., 2000).

The following are some of the tasks and responsibilities of pharmacists in hospitals.

1. Medication Management: Pharmacists manage and dispense medications to
patients. They ensure that the correct drug is administered to the correct patient at the
appropriate time and dose. They also inform patients about how to take their
medication and any possible negative effects.

2. Drug Information: Pharmacists are an invaluable resource for healthcare
workers since they provide information about medications, doses, interactions, and
side effects. They give information to doctors, nurses, and other healthcare
professionals, ensuring that patients receive appropriate and safe pharmaceutical
therapy.

3. medication Safety: Pharmacists oversee assuring drug safety in hospitals.
They monitor prescription orders to avoid dose errors, drug interactions, and
contraindications. They also collaborate with healthcare providers to decrease
prescription errors and bad drug responses.

4. Patient Education: Pharmacists perform a critical role in informing patients
about their medications. They explain how to take drugs, what to expect, and any
adverse effects. They also answer any inquiries patients may have concerning about
their prescription regimen.

5. Clinical Pharmacy Services: By collaborating with medical teams to
recommend medication therapy tailored to each patient, pharmacists offer clinical
pharmacy services in hospitals. Additionally, they monitor drug therapy, take part in
medication management rounds, and handle medication-related issues.

6. Prescription handling - To guarantee safe and efficient drug therapy,
hospital pharmacists have a crucial duty to handle prescriptions through the
following:

1. Verification and Accuracy: To make sure that the medication is suitable for
the patient's age, medical condition, and other elements like allergies or drug
interactions, pharmacists must confirm the prescription's completeness and accuracy.

2. Dosage and delivery: Before giving patients medication, pharmacists must
verify the medication's dosage, strength, and delivery method.

3. Documentation and Communication: Pharmacists speak with the physician
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to address any differences that may occur during prescription processing and to
clarify any unclear information. To preserve patient safety and provide continuity of
care, they also precisely record prescription information.

4, Importance in medication management: Pharmacists are essential to
maintaining safe and efficient pharmaceutical therapy, and prescription processing is
a crucial part of medication administration in hospitals.

2. Conclusion

Medication errors are a pervasive issue that significantly impacts patient safety,
particularly within pediatric and hospital settings. These errors can occur at various
stages of therapeutic management, from prescribing to monitoring, and they often
stem from a combination of personal, environmental, and systemic factors. Strategies
such as clear communication, technology integration, and fostering a culture of non-
punitive error reporting are essential in minimizing these risks. Pharmacists play a
critical role in preventing medication errors, providing expertise and support in
medication management, patient education, and safety monitoring. By implementing
targeted strategies and leveraging the expertise of pharmacists, healthcare systems
can reduce the incidence of medication errors and enhance patient outcomes.
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