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Abstract 

This study investigates the impact of clinical pharmacists on reducing medication errors in pediatric 

hospital settings. A retrospective cohort analysis of 1,200 pediatric patients was conducted, along with 

qualitative interviews of healthcare providers. The findings reveal a significant reduction in medication 

errors, particularly dosing errors, following the implementation of pharmacist-led interventions, 

including medication reconciliation, dose verification, and real-time clinical decision support. 

Additionally, the study highlights the role of pharmacists in providing essential education to healthcare 

providers and caregivers, further enhancing patient safety. These results underscore the critical role of 

clinical pharmacists in improving medication safety in pediatric care. 
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Introduction 

Medication errors represent a significant concern in healthcare, particularly in pediatric settings where patients 

are especially vulnerable due to their unique physiological characteristics and the complexities involved in 

dosing and administering medications. Studies have shown that children are at a higher risk for medication 

errors compared to adults, primarily due to weight-based dosing calculations, the use of off-label medications, 

and the limited availability of pediatric-specific formulations (Kaushal et al., 2001; Ghaleb et al., 2006). These 

errors can lead to serious adverse drug events (ADEs), resulting in increased morbidity, extended hospital 

stays, and, in severe cases, mortality. 

 

The role of clinical pharmacists in healthcare has expanded significantly over the past few decades, 

particularly in the context of medication management and error prevention. In pediatric hospital settings, 

clinical pharmacists are uniquely positioned to intervene at various points in the medication use process, from 

verifying prescriptions to providing dosing recommendations and educating healthcare providers and patients 

(Robbins et al., 2013). Their expertise in pharmacotherapy and drug safety makes them invaluable members 

of the healthcare team, particularly in reducing the incidence of medication errors. 

 

Despite the recognized importance of clinical pharmacists in improving medication safety, there is a need for 

more research to quantify their impact on reducing medication errors in pediatric hospital settings. This study 

aims to examine the role of clinical pharmacists in managing pediatric medication errors, with a focus on how 
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their involvement can reduce the incidence of such errors and improve patient outcomes. By evaluating the 

effectiveness of pharmacist-led interventions, this research seeks to provide evidence-based recommendations 

for integrating clinical pharmacists more fully into pediatric care teams to enhance medication safety. 

 

Literature Review 

 

The Prevalence and Impact of Pediatric Medication Errors 

 

Medication errors are a significant concern in pediatric healthcare, with studies consistently showing that 

children are particularly vulnerable to these errors. Pediatric patients differ from adults in terms of 

pharmacokinetics and pharmacodynamics, and the need for individualized dosing based on weight, age, and 

organ function adds complexity to medication administration (Kaushal et al., 2001). Research has shown that 

medication errors in pediatric patients can occur at any stage of the medication process, from prescribing and 

dispensing to administration, leading to adverse drug events (ADEs) that can range from mild to life-

threatening (Ghaleb et al., 2006). 

 

The types of errors commonly seen in pediatric patients include incorrect dosing, improper drug selection, 

and errors related to the preparation and administration of drugs (Ghaleb et al., 2006). The consequences of 

these errors are significant, with studies reporting increased rates of morbidity, extended hospital stays, and, 

in severe cases, mortality (Kim et al., 2008). The impact of these errors not only affects the patients but also 

places a substantial burden on healthcare systems due to the additional resources required to manage the 

outcomes of these errors. 

 

Role of Clinical Pharmacists in Error Prevention 

 

Clinical pharmacists have increasingly become integral members of the healthcare team, particularly in 

hospital settings where their role extends beyond the traditional responsibilities of dispensing medications. In 

the context of pediatric care, clinical pharmacists are involved in various stages of the medication use process, 

including prescribing, dispensing, and monitoring of medications (Rinke et al., 2007). Their involvement is 

crucial in identifying potential medication errors before they reach the patient, thus preventing ADEs. 

 

Studies have demonstrated that the presence of clinical pharmacists in pediatric units can significantly reduce 

the incidence of medication errors. For example, a study by Kaushal et al. (2008) found that clinical 

pharmacist interventions led to a 66% reduction in the rate of serious medication errors in a pediatric intensive 

care unit. These interventions typically include medication order review, dosage adjustments based on patient-

specific factors, and participation in medical rounds where they provide real-time recommendations to the 

healthcare team. 

 

Pharmacist-Led Interventions in Pediatric Settings 

 

Several pharmacist-led interventions have been identified as effective in reducing medication errors in 

pediatric settings. Medication reconciliation, where pharmacists review and verify the accuracy of patient 

medication histories, is one such intervention that has been shown to prevent discrepancies that could lead to 

errors (Hughes & Blegen, 2008). Additionally, clinical pharmacists play a key role in dose verification, 

particularly in pediatric patients where dosing must often be adjusted based on weight or surface area, a 

process that is prone to errors (Fortescue et al., 2003). 
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Another critical intervention is the education provided by pharmacists to healthcare providers, patients, and 

caregivers. This education includes guidance on proper medication administration techniques, the importance 

of adherence to prescribed regimens, and the potential risks associated with certain medications (Robbins et 

al., 2013). By improving the understanding of medication use, pharmacists can help reduce the likelihood of 

errors occurring during the administration phase. 

 

 Challenges in Pediatric Medication Management 

 

Despite the positive impact of clinical pharmacists on reducing medication errors, there are several challenges 

unique to pediatric medication management that must be addressed. One major challenge is the lack of 

standardized dosing guidelines for pediatric patients, which can lead to variability in prescribing practices and 

an increased risk of errors (Kim et al., 2008). Additionally, many medications used in pediatric care are not 

specifically formulated for children, requiring pharmacists to compound or modify adult formulations, which 

introduces additional opportunities for error (Ghaleb et al., 2006). 

 

The complexity of pediatric dosing, which often involves calculations based on weight or body surface area, 

is another significant challenge. Errors in these calculations can result in underdosing or overdosing, both of 

which can have serious consequences for pediatric patients (Fortescue et al., 2003). Furthermore, the use of 

off-label medications in pediatrics, where drugs are prescribed in a manner not specified in the FDA-approved 

packaging, adds another layer of complexity and risk (Rinke et al., 2007). 

 

Gaps in the Literature 

 

While there is substantial evidence supporting the role of clinical pharmacists in reducing medication errors 

in pediatric settings, several gaps in the literature remain. For instance, much of the existing research focuses 

on specific interventions or settings, such as intensive care units, leaving a need for more comprehensive 

studies that evaluate the impact of pharmacists across various pediatric units and hospital types (Rinke et al., 

2007). Additionally, there is limited research on the long-term outcomes of pharmacist-led interventions, 

particularly in terms of patient safety and cost-effectiveness. 

 

Moreover, as the role of pharmacists continues to evolve, there is a need for research that explores the 

integration of emerging technologies, such as electronic prescribing and automated dispensing systems, in 

reducing pediatric medication errors. Understanding how these technologies can complement pharmacist 

interventions could provide valuable insights into optimizing medication safety in pediatric care. 

 

The literature strongly supports the critical role of clinical pharmacists in reducing pediatric medication errors, 

highlighting their contributions to error prevention through interventions such as medication reconciliation, 

dose verification, and education. However, challenges remain, particularly related to the complexity of 

pediatric dosing and the lack of standardized guidelines. Addressing these challenges through further research 

and the integration of new technologies will be essential in continuing to improve medication safety in 

pediatric hospital settings. 
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Methodology 

 

Study Design 

 

This study employed a retrospective cohort design to evaluate the impact of clinical pharmacists on the 

management of pediatric medication errors in a large tertiary hospital. The research aimed to assess how the 

involvement of clinical pharmacists in the medication use process influenced the incidence of medication 

errors in pediatric patients. The study combined quantitative analysis of medication error rates before and 

after the implementation of pharmacist-led interventions with qualitative interviews of healthcare providers 

to gain insights into the effectiveness of these interventions. 

 

Setting 

 

The study was conducted in a large tertiary hospital located in an urban area, known for its comprehensive 

pediatric services. The hospital includes a dedicated pediatric unit that provides care across various specialties, 

including general pediatrics, pediatric oncology, pediatric intensive care, and neonatology. The pharmacy 

department in this hospital has a well-established clinical pharmacy program, with pharmacists integrated into 

multidisciplinary care teams throughout the pediatric unit. 

 

Population and Sample 

 

The study population consisted of pediatric patients who were admitted to the hospital between January 2016 

and December 2016. Patients were included in the study if they received any form of medication during their 

hospital stay and if their medication records were available in the hospital ’s electronic health record (EHR) 

system. The final sample included 1,200 pediatric patients, with data stratified based on the type of care unit 

(e.g., general pediatrics, pediatric ICU, oncology) to account for varying levels of complexity in medication 

management. 

 

In addition to patient data, the study also included qualitative interviews with 10 clinical pharmacists, 5 

pediatricians, and 5 nurses who were actively involved in the pediatric units during the study period. These 

healthcare providers were selected based on their direct involvement in medication management and their 

experience with pharmacist-led interventions. 

 

Data Collection 

 

Quantitative Data Collection: 

Quantitative data were collected retrospectively from the hospital’s electronic health record (EHR) system. 

The data included detailed information on medication orders, administration records, and documented 

medication errors. Medication errors were classified according to their type (e.g., dosing errors, wrong drug, 

wrong route) and severity (e.g., near-miss, non-harmful error, harmful error). The study compared medication 

error rates before and after the implementation of pharmacist-led interventions, such as medication 

reconciliation, dose verification, and participation in medical rounds. 

 

Qualitative Data Collection: 

Qualitative data were collected through semi-structured interviews with clinical pharmacists, pediatricians, 

and nurses. The interviews focused on the healthcare providers  ’perceptions of the role of pharmacists in 
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preventing medication errors, the specific interventions used, and the challenges and successes encountered 

during the implementation of these interventions. Interviews were audio-recorded, transcribed verbatim, and 

anonymized to protect the confidentiality of the participants. 

 

Interventions 

 

The pharmacist-led interventions implemented during the study period included: 

- Medication Reconciliation: Clinical pharmacists reviewed patient medication histories upon admission and 

discharge to identify and resolve discrepancies. 

- Dose Verification: Pharmacists were responsible for verifying the accuracy of medication doses, particularly 

for high-risk drugs and weight-based dosing in pediatric patients. 

- Participation in Medical Rounds: Pharmacists participated in daily medical rounds, providing real-time 

recommendations on medication management and alerting the team to potential safety concerns. 

- Education and Training: Pharmacists conducted regular training sessions for healthcare providers on 

pediatric dosing, the safe administration of medications, and the identification and reporting of medication 

errors. 

 

Data Analysis 

 

Quantitative Data Analysis: 

The quantitative data were analyzed using descriptive and inferential statistics. Descriptive statistics 

summarized patient demographics, types of medications administered, and the frequency and types of 

medication errors. The incidence of medication errors before and after the implementation of pharmacist-led 

interventions was compared using chi-square tests for categorical variables and t-tests for continuous 

variables. A multivariate logistic regression analysis was conducted to identify independent predictors of 

medication errors, adjusting for potential confounders such as patient age, type of care unit, and medication 

complexity. 

 

Qualitative Data Analysis: 

Qualitative data from the interviews were analyzed using thematic analysis. The analysis process involved 

several key steps: 

1. Familiarization: The researchers read the interview transcripts multiple times to become familiar with the 

data. 

2. Coding: Significant phrases and statements were identified and coded. Coding was conducted using NVivo 

software to manage and organize the data. 

3. Theme Development: Codes were grouped into broader themes that captured the key aspects of pharmacist 

involvement in medication error prevention. 

4. Interpretation: The final themes were interpreted in the context of the study’s objectives, with a focus on 

understanding the impact of pharmacist-led interventions on medication safety. 

 

Ethical Considerations 

 

The study was approved by the ethics committee. Informed consent was obtained from all healthcare providers 

who participated in the interviews. Given the retrospective nature of the quantitative data collection, patient 

consent was waived; however, all patient data were de-identified to ensure confidentiality and privacy. The 
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study adhered to ethical guidelines for research involving human subjects, including the protection of 

participants ’rights and the responsible use of medical records. 

 

Findings 

 

Quantitative Results 

 

Patient Demographics and Medication Error Characteristics 

 

The study analyzed data from 1,200 pediatric patients who received medications during their hospital stay. 

The majority of the patients were male (55%), with a mean age of 6.2 years (SD = 4.3). The distribution of 

patients across different care units is shown in Table 1. 

 

Table 1. Patient Demographics and Care Units 

Characteristic Value   

Total Patients (n)                 1,200                                 

Age (mean  ±SD, years)             6.2  ±4.3                             

Gender (% male)                    55%                                   

Care Unit (%)                       

- General Pediatrics               50%                                   

- Pediatric ICU                    30%                                   

- Pediatric Oncology               20%                                   

 

Medication errors were categorized into types and severity levels. The types of errors identified included 

dosing errors, wrong drug selection, wrong route of administration, and timing errors. The incidence of 

medication errors before and after the implementation of pharmacist-led interventions is summarized in Table 

2. 

 

Table 2. Medication Error Rates Before and After Pharmacist Interventions 

Error Type                         Pre-Intervention (n = 

600) 

Post-Intervention (n = 

600) 

p-value 

Dosing Errors (%)                  10%                         4%                           < 0.01 

Wrong Drug 

Selection (%)           

6%                          2%                           < 0.01 

Wrong Route of 

Administration (%) 

4%                          1%                           < 0.05* 

Timing Errors (%)                  8%                          3%                           < 0.01 

Total Medication 

Errors (%)        

28%                         10%                          < 0.01 

 

*Statistically significant at p < 0.05.   

Statistically significant at p < 0.01. 
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The results indicate a significant reduction in the overall incidence of medication errors following the 

implementation of pharmacist-led interventions, with the most notable decreases observed in dosing errors 

and wrong drug selection. 

 

Qualitative Results 

 

The qualitative analysis revealed three major themes regarding the role of pharmacists in preventing pediatric 

medication errors: *Medication Review and Reconciliation, Real-Time Clinical Decision Support, and 

Education and Training.* Each theme is supported by sub-themes and direct quotes from participants. 

 

Theme 1: Medication Review and Reconciliation 

 

Sub-theme 1.1: Identifying Discrepancies in Medication Histories 

 

Pharmacists played a crucial role in identifying and resolving discrepancies in patient medication histories 

during admission and discharge, which helped prevent potential errors. 

 

- Participant 1 (Pharmacist): “One of the most common issues we see is discrepancies in the medication 

history, especially when patients are admitted from other facilities. We routinely catch these and correct them, 

which has made a huge difference in preventing errors.” 

 

- Participant 3 (Nurse):  “We rely on pharmacists to make sure the medication list is accurate, especially when 

there’s a history of complex conditions. Their input is invaluable in ensuring we’re giving the right medication 

at the right dose.” 

 

Sub-theme 1.2: Ensuring Accuracy in Prescriptions 

 

Pharmacists were also involved in verifying the accuracy of prescriptions, particularly for high-risk 

medications and those requiring weight-based dosing. 

 

- Participant 2 (Pharmacist): “We double-check every prescription, especially for high-alert medications. In 

pediatrics, the margin for error is so small, so this step is crucial.” 

 

- Participant 4 (Pediatrician): “Having pharmacists verify prescriptions has significantly reduced our error 

rates. Their expertise in dosing, especially for medications that aren’t typically formulated for children, is a 

key safety net.” 

 

Theme 2: Real-Time Clinical Decision Support 

 

Sub-theme 2.1: Providing Dosing Recommendations During Rounds 

 

Pharmacists provided real-time clinical decision support during medical rounds, offering dosing 

recommendations and adjustments based on patient-specific factors. 
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- Participant 5 (Pharmacist): “During rounds, we often provide dosing recommendations on the spot, 

especially for patients with renal or hepatic impairment. It’s important to tailor the dose to the individual 

patient’s needs to avoid any adverse effects.” 

 

- Participant 6 (Pediatrician): “The input from pharmacists during rounds is indispensable. They bring a level 

of detail that helps us make better-informed decisions about medication management.” 

 

Sub-theme 2.2: Monitoring for Drug-Drug Interactions 

 

Pharmacists actively monitored for potential drug-drug interactions, which is especially critical in pediatric 

patients receiving multiple medications. 

 

- Participant 7 (Pharmacist): “We use our knowledge of pharmacology to anticipate and prevent drug-drug 

interactions. It’s a constant challenge, but catching these interactions early can prevent serious complications.” 

 

- Participant 9 (Pediatrician): “The pharmacists have prevented several potential interactions that could have 

had serious consequences. Their vigilance has definitely improved patient safety.” 

 

Theme 3: Education and Training 

 

Sub-theme 3.1: Educating Healthcare Providers 

 

Pharmacists were involved in educating healthcare providers about pediatric dosing, safe medication 

practices, and the importance of accurate medication administration. 

 

- Participant 8 (Pharmacist): “We regularly conduct training sessions on safe medication practices, particularly 

focusing on the unique aspects of pediatric care. These sessions have been well-received and have helped to 

raise awareness about common pitfalls.” 

 

- Participant 10 (Nurse): “The training from pharmacists has been extremely helpful. We’re much more aware 

of the specific challenges in pediatric dosing, and it’s made us more careful in our practice.” 

 

Sub-theme 3.2: Patient and Caregiver Education 

 

Pharmacists also played a key role in educating patients and caregivers about proper medication use and 

administration techniques, which is essential for reducing errors after discharge. 

 

- Participant 4 (Pharmacist): “Educating parents and caregivers is a big part of what we do. We explain the 

importance of following dosing instructions exactly and what to do if they have any questions or concerns.” 

 

- Participant 12 (Pediatrician): “The education provided by pharmacists to families has made a noticeable 

difference in reducing errors that might happen at home. It’s an important aspect of continuity of care.” 

 

Discussion 

This study provides compelling evidence of the significant impact that clinical pharmacists have on reducing 

medication errors in pediatric hospital settings. The findings highlight the essential role that pharmacists play 
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in ensuring the safety and effectiveness of medication management in a vulnerable patient population. By 

integrating pharmacists into the pediatric care team, this study demonstrates how targeted interventions can 

lead to substantial improvements in patient safety and overall healthcare quality. 

 

Reduction in Medication Errors 

 

The quantitative results of this study show a marked decrease in the incidence of medication errors following 

the implementation of pharmacist-led interventions. Specifically, the overall medication error rate dropped 

from 28% to 10%, with significant reductions in dosing errors, wrong drug selection, wrong route of 

administration, and timing errors. These findings are consistent with previous research that has demonstrated 

the effectiveness of pharmacist interventions in reducing medication errors across various healthcare settings 

(Kaushal et al., 2008; Fortescue et al., 2003). 

 

The most notable decrease was observed in dosing errors, which are particularly prevalent in pediatric patients 

due to the complexities of weight-based dosing and the need for precise calculations. The study's results 

suggest that pharmacist involvement in verifying and adjusting doses, especially for high-risk medications, is 

a critical factor in reducing these types of errors. This supports existing literature that emphasizes the 

importance of pharmacist-led dose verification in preventing adverse drug events in pediatric populations 

(Rinke et al., 2007). 

 

The Role of Pharmacists in Medication Reconciliation and Review 

 

One of the key findings from the qualitative analysis is the importance of medication reconciliation and review 

processes, which were identified as crucial interventions in preventing medication errors. Pharmacists were 

instrumental in identifying discrepancies in medication histories and ensuring the accuracy of prescriptions, 

particularly during transitions of care such as admission and discharge. This aligns with previous studies that 

have highlighted the role of pharmacists in conducting thorough medication reviews to catch and correct 

potential errors before they reach the patient (Robbins et al., 2013). 

 

The involvement of pharmacists in these processes not only reduced the likelihood of errors but also 

contributed to a more accurate and complete medication history, which is essential for safe and effective care. 

The findings underscore the need for healthcare systems to prioritize medication reconciliation as a standard 

practice in pediatric care, with pharmacists playing a central role in its execution. 

 

Real-Time Clinical Decision Support 

 

The qualitative data also revealed the critical impact of pharmacists' real-time clinical decision support during 

medical rounds. Pharmacists provided valuable dosing recommendations and monitored for potential drug-

drug interactions, thereby preventing errors that could arise from complex medication regimens. This real-

time involvement allowed for immediate adjustments to be made, ensuring that medication therapy was both 

safe and effective. 

 

These findings are consistent with literature that highlights the benefits of involving pharmacists in 

multidisciplinary rounds, where they can provide their expertise in pharmacotherapy to optimize medication 

management (Kaushal et al., 2008). The ability of pharmacists to contribute directly to clinical decision-

making in real-time is a key factor in reducing medication errors and enhancing patient safety. 
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Education and Training 

 

Another significant theme that emerged from the qualitative analysis was the role of pharmacists in educating 

both healthcare providers and patients. Pharmacists' educational efforts were directed towards improving the 

knowledge and awareness of pediatric dosing, safe medication practices, and the importance of accurate 

medication administration. This education was identified as a crucial factor in reducing errors, particularly 

those related to the administration of medications. 

 

The study's findings suggest that ongoing education and training provided by pharmacists are essential 

components of a comprehensive medication safety strategy. By raising awareness and providing practical 

guidance on safe medication practices, pharmacists help to create a culture of safety within the healthcare 

team and among patients and caregivers (Fortescue et al., 2003). 

 

Implications for Clinical Practice 

 

The findings of this study have several important implications for clinical practice in pediatric hospital 

settings. First, they underscore the critical role of clinical pharmacists in reducing medication errors and 

improving patient safety. Healthcare institutions should consider integrating pharmacists more fully into 

pediatric care teams, particularly in areas such as medication reconciliation, dose verification, and 

participation in medical rounds. 

 

Second, the study highlights the need for ongoing education and training for healthcare providers, with 

pharmacists taking a leading role in these initiatives. This education is crucial for ensuring that all members 

of the healthcare team are equipped with the knowledge and skills necessary to prevent medication errors, 

particularly in the complex field of pediatric care. 

 

Finally, the results suggest that healthcare systems should prioritize the implementation of pharmacist-led 

interventions as part of a broader strategy to enhance medication safety. This includes investing in resources 

and support for pharmacists to carry out these critical functions effectively. 

 

Limitations 

 

While this study provides valuable insights into the impact of clinical pharmacists on pediatric medication 

error management, several limitations should be acknowledged. The retrospective nature of the quantitative 

data collection may introduce biases related to data completeness and accuracy. Additionally, the study was 

conducted in a single tertiary hospital, which may limit the generalizability of the findings to other healthcare 

settings. The qualitative component, although providing rich insights, involved a relatively small sample size 

of healthcare providers, which may not capture all perspectives within the pediatric care team. 

 

Future research could benefit from including multiple centers and larger sample sizes to enhance the 

generalizability of the findings. Prospective studies could also provide more robust evidence of the long-term 

impact of pharmacist-led interventions on patient safety in pediatric settings. 
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Conclusion 

In conclusion, this study demonstrates the significant impact of clinical pharmacists in reducing medication 

errors in pediatric hospital settings. Through targeted interventions such as medication reconciliation, dose 

verification, real-time clinical decision support, and education, pharmacists play a critical role in enhancing 

patient safety and improving the overall quality of care. The findings underscore the importance of integrating 

pharmacists into the pediatric care team and suggest that ongoing investment in pharmacist-led initiatives is 

essential for achieving the highest standards of medication safety in pediatric healthcare. 
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