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Abstract 
The management of high-risk medications represents a critical component of healthcare 
delivery, requiring coordinated efforts from multidisciplinary teams, including nursing, 
pharmacy, and radiology. These medications, such as anticoagulants, insulin, and opioids, pose 
significant risks if misused, necessitating the implementation of stringent safety protocols. This 
study employed a mixed-methods approach, combining quantitative and qualitative analyses, 
to evaluate the impact of structured interventions on error rates and protocol adherence. 
Interventions included training programs, standardized checklists, and electronic alert systems. 
The results demonstrated a significant reduction in error rates exceeding 50% following the 
interventions, alongside improved adherence to protocols such as double-check verification and 
documentation accuracy. Additionally, patient satisfaction data highlighted the positive 
perception of enhanced safety measures. These findings emphasize the effectiveness of 
interdisciplinary collaboration in addressing the challenges associated with high-risk 
medications, ultimately improving patient safety and care quality. 
Keywords: high-risk medications, interdisciplinary collaboration, nursing, pharmacy, radiology. 

 الملخص 

إدارة الأدوية عالية الخطورة تمثل جزءًا جوهريًا من تقديم الرعاية الصحية وتتطلب جهوداً من فرق متعددة التخصصات، تشمل 

الأنسولين، والمسكنات، تعتبر ذات مخاطر كبيرة إذا التمريض والصيدلة والأشعة. هذه الأدوية، التي تشمل مضادات التخثر،  

أسُيء استخدامها، مما يستلزم تطبيق بروتوكولات سلامة صارمة. أجريت هذه الدراسة باستخدام منهجية مختلطة تعتمد على 

البرو وامتثال  الأخطاء  معدلات  على  الهيكلية  التدخلات  تأثير  تقييم  بهدف  والنوعية،  الكمية  البيانات  تضمنت  تحليل  توكولات. 

 .التدخلات برامج تدريب، قوائم مراجعة معيارية، ونظم تنبيه إلكترونية

% بعد التدخلات، مع تحسين الالتزام بالبروتوكولات،  50أظهرت النتائج انخفاضًا ملحوظًا في معدلات الأخطاء بنسبة تجاوزت 

بما في ذلك التحقق المزدوج ودقة التوثيق. إضافةً إلى ذلك، عكست البيانات رضا المرضى عن تدابير السلامة المحسنة. تبُرز 

تخصصات في معالجة التحديات المرتبطة بالأدوية عالية الخطورة، مما يعزز أمان المرضى وجودة  النتائج فعالية التعاون بين ال

 .الرعاية

 ةالأدوية عالية الخطورة، التعاون بين التخصصات، التمريض، الصيدلة، الأشع :الكلمات المفتاحية
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1. Introduction 

The management of high-risk medications (HRMs) is a critical aspect of healthcare delivery, 

requiring the concerted efforts of multidisciplinary teams including nursing, pharmacy, and 

radiology professionals. HRMs, characterized by their potential to cause significant harm if 

administered incorrectly, necessitate robust safety protocols and interprofessional collaboration. 

These medications, which often include anticoagulants, opioids, insulin, and chemotherapeutic 

agents, are integral to patient care but pose a heightened risk of adverse events. Consequently, the 

integration of expertise from nursing, pharmacy, and radiology offers a holistic approach to 

mitigate these risks, enhancing patient safety and outcomes. 

Nurses play a pivotal role in the administration and monitoring of HRMs, ensuring adherence to 

safety protocols and employing strategies such as independent double-checks, computerized order 

entry systems, and patient education to minimize errors(Cajanding, 2017). The nursing 

profession’s focus on bedside care and patient interaction positions nurses uniquely to identify and 

respond to medication-related risks, particularly in acute and critical care settings. Evidence 

suggests that proactive risk management by nurses significantly reduces the likelihood of harm 

associated with HRMs(Farre et al., 2017). 

Pharmacists, as medication experts, are integral in ensuring the safe dispensing and use of HRMs. 

Their responsibilities extend beyond traditional roles, encompassing medication therapy 

management, patient counseling, and the development of institutional safety protocols. Studies 

have demonstrated the effectiveness of pharmacist interventions in preventing medication errors 

and enhancing therapeutic outcomes, especially in high-stakes environments such as oncology and 

intensive care(Mansur & aging, 2016). Furthermore, their ability to analyze and optimize 

medication systems underscores their importance in addressing the complexities of HRMs(Smith, 

Bates, & Bodenheimer, 2013). 

Radiology professionals, while traditionally associated with imaging, contribute significantly to 

HRM management through the administration of contrast agents and monitoring the safe use of 

radiopharmaceuticals. Their collaboration with other healthcare professionals ensures that patients 

receiving radiologic procedures involving HRMs are properly assessed for contraindications and 

adverse reactions. The integration of radiology in medication safety systems has been highlighted 

as a key factor in reducing risks associated with these specialized medications(Dong et al., 2017). 

Interprofessional collaboration forms the cornerstone of HRM safety. Evidence indicates that 

teamwork among nurses, pharmacists, and radiologists enhances communication, reduces 

medication errors, and fosters a culture of shared responsibility(Karim-Letournel, Cormier, & 

Disnard, 2019). Structured communication systems and joint training programs further enable 

these professionals to address the complexities of HRMs comprehensively(Engels & Ciarkowski, 

2015). 

the effective management of high-risk medications necessitates a multidisciplinary approach, 

leveraging the unique skills of nursing, pharmacy, and radiology professionals. By fostering 

interprofessional collaboration and implementing evidence-based safety protocols, healthcare 

systems can significantly reduce the risks associated with HRMs, ultimately improving patient 

care and safety outcomes. 

the safe management of high-risk medications is a multifaceted endeavor that requires the 

combined efforts of nursing, pharmacy, and radiology professionals. Each discipline contributes a 

unique perspective and skill set, enabling a comprehensive approach to medication safety. By 

fostering collaboration and adhering to evidence-based practices, healthcare systems can 
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effectively minimize the risks associated with high-risk medications, ensuring better outcomes and 

safer care for patients. 

This interprofessional collaboration is not just a practical necessity but a cornerstone of modern 

healthcare. The complexity of high-risk medications demands that professionals from different 

fields work cohesively, each offering their specialized expertise to fill potential gaps in the system. 

Nurses provide critical on-the-ground vigilance, ensuring that medications are administered as 

prescribed and monitoring patients for early signs of adverse effects. Pharmacists bring an 

analytical and preventative approach, addressing potential issues at the system level before they 

reach the bedside. Radiology professionals, often working with niche medications such as contrast 

agents, ensure that the integration of these substances into diagnostic and therapeutic processes is 

safe and efficient. 

Moreover, education and training play a crucial role in sustaining this interdisciplinary approach. 

Continuous professional development programs tailored to high-risk medication management are 

essential for all team members. Nurses, for instance, can benefit from advanced training on 

recognizing and responding to adverse drug reactions, while pharmacists might focus on 

developing protocols for medication reconciliation in complex cases. Radiology staff can also 

participate in specialized training that emphasizes the safe use of radiopharmaceuticals and 

contrast agents, integrating their unique knowledge into broader care processes(Renshler, 2014). 

The interdisciplinary collaboration in managing high-risk medications also relies on the integration 

of specialized roles within healthcare teams to address specific challenges. For instance, head 

nurses play a critical part in coordinating care, overseeing safety protocols, and ensuring 

compliance with standards for high-risk medication administration. A study on the role of head 

nurses in critical care units demonstrated that their leadership positively influences the adherence 

to medication safety procedures, particularly for high-alert medications. By fostering teamwork 

and providing direct oversight, head nurses act as pivotal figures in minimizing risks and 

addressing errors in real-time(Aly, Ghoneim, & Hassan, 2016). 

The role of pharmacists has also expanded significantly in recent years, particularly in ambulatory 

and community settings where the management of high-risk medications often involves patients 

with multiple chronic conditions. Community pharmacists frequently identify and address 

medication-related risks, such as drug-drug interactions and nonadherence. A national survey in 

Finland highlighted that pharmacists actively intervene in cases involving high-risk medications, 

using electronic tools to detect and mitigate potential issues. However, the study also identified 

gaps in collaboration with other healthcare providers, suggesting that better integration could 

enhance outcomes(Kallio, Eskola, Pohjanoksa-Mäntylä, Airaksinen, & Health, 2020). 

Radiology professionals also face unique challenges in managing high-risk agents, particularly 

radiopharmaceuticals and contrast agents, which require precise dosing and administration 

protocols. In a case series examining the integration of clinical pharmacists into home nursing 

services, radiological procedures involving high-risk medications were found to benefit from 

pharmacist oversight. Pharmacists assisted in ensuring accurate medication histories and 

identifying potential contraindications before imaging, thereby reducing the likelihood of adverse 

events. This highlights the value of interprofessional collaboration in ensuring safety across 

various healthcare settings(Elliott et al., 2018). 

the effective management of high-risk medications continues to evolve with advancements in 

leadership roles, technology, structured education, and collaborative systems. By emphasizing 

interprofessional teamwork and adopting innovative approaches, healthcare providers can address 
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the complexities of these medications more effectively, ensuring improved safety and better patient 

outcomes. 

2. Literature Review 

 

This study examines how outpatient clinical pharmacy services improve medication-related 

outcomes in cancer patients. It highlights interventions like drug dose optimization, reduced drug 

interactions, and adverse drug reaction management. The review suggests that pharmacist 

involvement improves symptoms like nausea and pain, particularly in radiotherapy cohorts. 

However, variability in study designs limits definitive conclusions(Maleki et al., 2019).This study 

proposes a collaborative model (CoMM) for managing medication risks in home care for older 

adults. The process includes triaging cases, conducting medication reviews, and implementing 

changes through interprofessional collaboration. Preliminary findings suggest the model identifies 

clinically significant drug-related problems effectively(T. Toivo et al., 2018).A survey revealed 

critical gaps in nurses’ knowledge regarding high-risk IV medications, including improper 

management and insufficient awareness of high-risk drugs. It underscores the need for improved 

training to enhance safety and patient outcomes(Kim, Kim, Technology Letters, & Nursing, 

2015).Community pharmacists face challenges in managing therapeutic risks, often due to lack of 

integration with other healthcare providers. This survey highlights the need for better use of 

electronic tools and collaboration to address high-risk medication challenges(Kallio et al., 

2020).This study observes pharmacists’ communication with healthcare teams in specialty hospital 

settings. It reveals gaps in proactive communication and emphasizes the importance of 

interprofessional collaboration to reduce medication errors(Rixon, Braaf, Williams, Liew, & 

Manias, 2015).This randomized trial demonstrates that pharmacist interventions, including therapy 

management and patient education, significantly reduce cardiovascular risk factors like blood 

pressure and cholesterol(Tsuyuki, Al Hamarneh, Jones, & Hemmelgarn, 2016). 

Using a Delphi approach, experts identified 27 medication groups as high-risk for home care 

patients. They recommended specific nurse interventions and protocols to improve care 

quality(Dumitrescu et al., 2022).This systematic review suggests that pharmacist-led home visits 

for medication reviews improve therapeutic outcomes, although evidence of their impact on 

hospitalizations remains inconclusive(Abbott et al., 2020).Pharmacist-led collaborative programs 

for cancer patients receiving oral therapies improve adherence, reduce adverse events, and 

generate cost savings(Passey, Healy, Qualls, Halwani, & Sauer, 2021).This survey in academic 

hospitals highlights varying perceptions of high-alert medications among nurses, pharmacists, and 

prescribers, emphasizing the need for targeted education programs(Engels & Ciarkowski, 2015). 

Pharmacists conducting medication reviews in emergency departments reduce hospital stays for 

high-risk patients by addressing adverse drug events early(Hohl, McGrail, & Sobolev, 2015).This 

study identifies vulnerabilities in hospital medication processes and proposes technology-driven 

strategies for risk management(de Lima et al.).Hospital pharmacists effectively identify high-risk 

prescriptions using clinical risk factors, improving medication safety through targeted 

interventions(Leroy et al., 2016).Nursing teams contribute significantly to managing risks in 

radiology, improving safety through adherence to quality standards(Acauan, Seda, Paes, & Stipp, 

2021).This study evaluates an algorithm to address drug-related problems, emphasizing its 

effectiveness in reducing medication errors in elderly care(Erzkamp & Rose, 2018).Structured 

education improves interprofessional communication and medication appropriateness in nursing 

homes, enhancing resident outcomes(Mahlknecht et al., 2019).Community pharmacy surveillance 
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systems effectively detect drug-drug interactions involving high-risk medications, reducing 

outpatient medication errors(T. M. Toivo, Mikkola, Laine, Airaksinen, & Pharmacy, 

2016).Pharmacist-led interventions during hospital discharges reduce readmissions and improve 

medication adherence, particularly for high-risk patients(Phatak et al., 2016).Sharing discharge 

medication details with community pharmacists reduces discrepancies in medication regimens, 

improving continuity of care(Hockly, Williams, & Allen, 2018).Pharmacist involvement in 

managing cancer therapies leads to better adherence and reduced adverse events in high-risk 

oncology patients(Maleki et al., 2019).This study explored the role of pharmacists in managing 

high-risk medications in diabetic patients, particularly insulin. The program included counseling, 

medication adjustments, and real-time monitoring of glucose levels. Results highlighted a 

significant improvement in glycemic control and fewer hospitalizations due to insulin errors. The 

study demonstrated that pharmacists could bridge the gap between primary care and specialized 

diabetes management(Omboni & Caserini, 2018).This study analyzed high-risk medication use 

among nursing home residents before and after hospitalization. Using Medicare claims data, it was 

found that 21% of residents used high-risk medications before hospitalization. Although the 

percentage decreased to 45% immediately after readmission, it rose to 59% within 30 days. The 

study highlights the need for better medication management during transitions of care to minimize 

risks(Stevenson et al., 2014).This research assessed nurses’ knowledge, certainty, and error risk in 

drug management. Results revealed significant gaps in pharmacology knowledge, with 15% of 

answers indicating a high risk of error, especially in drug dose calculations. The study emphasized 

the need for enhanced training in drug management, particularly for hospital nurses and those in 

postgraduate programs(Simonsen, Johansson, Daehlin, Osvik, & Farup, 2011). 

 

3. Methodology 

 

Study Design and Objectives 

This study employed a mixed-method approach combining quantitative and qualitative analyses 

to evaluate high-risk medication management across nursing, pharmacy, and radiology disciplines. 

The primary objective was to assess the effectiveness of interventions in reducing medication 

errors and enhancing compliance with standardized protocols. A longitudinal study design was 

adopted over six months in a tertiary care hospital setting. 

Study Population and Sampling 

The study included healthcare professionals (nurses, pharmacists, and radiology technicians) 

involved in high-risk medication processes, as well as patients receiving these medications. A total 

of 250 participants (150 patients and 100 healthcare professionals) were enrolled using stratified 

random sampling to ensure equal representation of departments (nursing: 50, pharmacy: 30, 

radiology: 20). 

Inclusion criteria for patients required their use of at least one high-risk medication as defined by 

institutional guidelines (e.g., anticoagulants, chemotherapeutic agents). Healthcare professionals 

were selected based on direct involvement in prescribing, administering, or monitoring these 

drugs. Exclusion criteria included patients on non-critical medications and professionals without 

direct contact with high-risk drugs. 
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Intervention and Data Collection Procedures 

The study was divided into three phases: 

1. Baseline Assessment (Month 1): 

The baseline assessment phase, conducted in the first month, was pivotal in establishing a 

comprehensive understanding of existing practices and challenges in managing high-risk 

medications. During this phase, data were collected through two primary methods: 

observational audits and self-reported questionnaires. The observational audits focused on 

key areas, including drug storage, administration, and documentation. These audits were 

conducted by trained observers who systematically recorded deviations from established 

protocols. Commonly noted issues included improper labeling of high-risk medications, 

incorrect storage practices, and incomplete documentation of drug administration. 

The self-reported questionnaires were distributed to healthcare professionals, including 

nurses, pharmacists, and radiology technicians. These questionnaires assessed their 

knowledge, attitudes, and practices (KAP) related to high-risk medications. Questions 

targeted their understanding of the medications’ risks, the frequency of double-checking 

protocols, and perceived barriers to compliance. The responses were used to identify 

knowledge gaps and variations in practices across departments. 

Pre-intervention error rates were calculated using data from the observational audits. Errors 

were defined as deviations from standard operating procedures, including storage at 

incorrect temperatures, missing documentation, and failure to verify dosages. The error 

rate was expressed as the percentage of observed errors out of the total number of 

medication-related events during the assessment period. This quantitative baseline served 

as a critical benchmark for evaluating the effectiveness of subsequent interventions. 

The findings from this baseline assessment revealed significant variations in protocol 

adherence across departments and highlighted areas requiring targeted interventions. These 

results guided the design of training sessions, checklist implementation, and other 

corrective measures introduced during the intervention phase. 

 

2. Intervention Implementation (Months 2–4): 

The intervention implementation phase, spanning months two to four, was designed to 

address the gaps identified during the baseline assessment and enhance high-risk 

medication management practices. This phase involved the rollout of structured 

interventions targeting specific areas of improvement, tailored to the roles of nurses, 

pharmacists, and radiology staff. 

Training programs formed the foundation of the intervention. Nurses underwent intensive 

workshops focusing on error identification and mitigation strategies. These sessions 

emphasized practical skills such as double-checking protocols, accurate documentation, 

and recognizing potential adverse drug reactions. Pharmacists received specialized training 

in dosage adjustments for high-risk medications, with a focus on tailoring regimens for 

vulnerable populations such as the elderly or those with comorbidities. Radiology staff 

were trained on safe practices for administering contrast agents, including pre-screening 

for allergies and monitoring for adverse reactions during procedures. 

To complement the training, standardized checklists were introduced across departments. 

These checklists outlined critical steps for high-risk medication processes, such as 
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verifying storage conditions, completing double-checks, and ensuring accurate labeling. 

The aim was to standardize procedures and minimize variability in practice. 

Additionally, electronic alert systems were implemented to provide real-time warnings 

about potential errors, such as drug interactions or incorrect dosages. These alerts acted as 

an additional layer of safety, particularly for busy clinical environments. 

Weekly multidisciplinary meetings facilitated collaboration and continuous improvement. 

These meetings provided a platform to discuss challenges, share success stories, and review 

progress. Feedback from staff was incorporated to refine the interventions, ensuring they 

were both effective and practical. 

This multifaceted approach aimed to create a culture of safety and accountability, 

significantly improving adherence to protocols and reducing medication errors. 

3. Post-Intervention Evaluation (Months 5–6): 

The post-intervention evaluation phase, conducted during months five and six, was 

designed to measure the effectiveness of the interventions implemented in the previous 

phase. Data collection methods mirrored those used in the baseline assessment to ensure 

consistency and comparability. Observational audits and self-reported questionnaires were 

utilized to gather comprehensive insights into changes in practices, compliance, and 

outcomes related to high-risk medication management. 

Medication error rates were carefully tracked through observational audits, focusing on the 

same parameters as the baseline phase: drug storage, administration, and documentation. 

Errors were recorded as deviations from established protocols, and the error rate was 

calculated as a percentage of total medication events. This allowed for direct comparison 

of pre- and post-intervention performance. Significant reductions in error rates were 

observed across all departments, reflecting the impact of the targeted interventions. 

Compliance with standardized protocols was another critical metric. Checklists introduced 

during the intervention phase were reviewed to assess adherence to steps such as double-

checking dosages and proper labeling. Compliance rates showed marked improvement, 

indicating that the structured processes were successfully integrated into daily practice. 

Patient satisfaction scores were collected through surveys, measuring their perceptions of 

safety and confidence in medication practices. Enhanced satisfaction was attributed to 

fewer reported errors and improved communication from healthcare providers. 

Statistical analyses were conducted using paired t-tests and chi-square tests to evaluate the 

significance of the observed changes. The results demonstrated statistically significant 

improvements in all measured outcomes, validating the effectiveness of the intervention 

strategies. These findings underscore the importance of structured, multidisciplinary 

approaches in enhancing high-risk medication management. 

 

Analysis 

The statistical analysis for the study was conducted using SPSS software (version 27) to 

evaluate the effectiveness of interventions aimed at improving high-risk medication 

management. The primary objective of the analysis was to compare pre- and post-

intervention outcomes and identify key factors influencing error reduction. Data from 

observational audits and self-reported questionnaires were systematically analyzed to 

ensure accuracy and reliability.To assess changes in medication error rates, paired t-tests 

were employed, comparing the mean error rates before and after the interventions across 

all departments. This analysis provided insights into the statistical significance of the 
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reductions observed, ensuring that the improvements were not due to random variation. 

Compliance rates with standardized protocols, such as double-checking and proper 

labeling, were analyzed using chi-square tests to examine differences between departments 

and evaluate the impact of interventions on adherence. 

Multivariate regression models were utilized to explore the relationships between various 

factors and error reduction. Variables such as staff training, workload, and protocol 

adherence were included as predictors to determine their influence on outcomes. These 

models provided a deeper understanding of the drivers behind the observed improvements, 

highlighting the critical role of targeted interventions. 

Descriptive statistics were used to summarize demographic characteristics of the 

participants, including age, years of experience, and baseline error rates. Continuous 

variables were expressed as means with standard deviations to illustrate variations within 

the sample. A significance threshold of p < 0.05 was applied to all analyses, ensuring robust 

and meaningful conclusions about the efficacy of the implemented strategies. 

 

Results and Presentation 

Table 1 presents the baseline characteristics of participants and their departments. Table 2 

compares pre- and post-intervention error rates across departments. Table 3 summarizes 

compliance improvements in medication protocols. 

 
Table 1: Baseline Characteristics of Participants and Departments 

Variable Nursing 

(n=50) 

Pharmacy 

(n=30) 

Radiology 

(n=20) 

Total 

(n=100) 

Mean Age (years) 34.5 ± 6.2 38.7 ± 7.1 35.4 ± 5.8 36.2 ± 6.5 

Gender (% Female) 68% 54% 50% 60% 

Years of Experience 7.8 ± 3.1 9.2 ± 4.0 6.7 ± 2.9 8.1 ± 3.3 

Error Rate 

(Baseline) 

18.2% 22.5% 15.3% 18.7% 

 
Table 2: Pre- and Post-Intervention Error Rates 

Department Pre-Intervention Error 

Rate (%) 

Post-Intervention Error 

Rate (%) 

Reduction 

(%) 

p-

value 

Nursing 18.2 9.4 48.3 < 

0.001 

Pharmacy 22.5 10.8 52.0 < 

0.001 

Radiology 15.3 7.6 50.3 < 

0.001 

Overall 18.7 9.2 50.8 < 

0.001 
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Table 3: Compliance with Protocols Pre- and Post-Intervention 

Protocol Type Pre-Compliance 

(%) 

Post-Compliance 

(%) 

Improvement 

(%) 

Double-check 

Verification 

68% 92% 24 

Proper Labeling of 

Drugs 

75% 95% 20 

Documentation 

Accuracy 

64% 89% 25 

 

4. Results 

The results of this study provide a comprehensive analysis of the impact of structured interventions 

on the management of high-risk medications within multidisciplinary healthcare teams. By 

evaluating data from pre- and post-intervention phases, the findings highlight significant 

improvements in medication error rates, compliance with protocols, and patient satisfaction. These 

outcomes were measured across three key professional domains: nursing, pharmacy, and 

radiology, each of which plays a critical role in ensuring medication safety. 

Before implementing interventions, baseline error rates indicated notable gaps in adherence to 

established safety protocols. These included inconsistencies in double-check verification, 

improper labeling of medications, and incomplete documentation practices. The observed 

variability among departments reflected the complexity of managing high-risk medications in 

dynamic clinical environments. Nurses, pharmacists, and radiology staff faced unique challenges 

depending on their respective roles, workload, and interaction with these medications. 

The interventions, which included targeted training programs, the introduction of standardized 

checklists, and the implementation of electronic alert systems, demonstrated a marked reduction 

in medication errors. The analysis revealed statistically significant improvements in compliance 

rates for key protocols and a consistent reduction in error rates across all departments. 

Additionally, patient satisfaction scores highlighted the positive perception of enhanced 

medication safety measures. 

These results underscore the effectiveness of multidisciplinary approaches to addressing high-risk 

medication challenges. By fostering collaboration and standardizing practices, healthcare teams 

can significantly reduce the risks associated with these medications, ultimately improving patient 

safety and clinical outcomes. The findings serve as a valuable benchmark for future efforts to 

optimize medication safety systems in complex healthcare settings. 
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Figure 1 : Comparison of Mean Age and Error Rates Across Departments 

 

Analysis of the Table and Figure 

The table and graph provide a comparative analysis of demographic characteristics and baseline 

error rates across nursing, pharmacy, and radiology departments. 

Table Analysis: 

1. Mean Age: The pharmacy department shows the highest average age at 38.7 years, 

suggesting a potentially more experienced workforce compared to nursing (34.5 years) and 

radiology (35.4 years). This could impact the precision of medication management due to 

higher expertise. 

2. Gender Distribution: Female representation is highest in nursing (68%) and lowest in 

radiology (50%), with an overall average of 60% across all departments. This reflects the 

gender diversity within these professional groups. 

3. Years of Experience: Pharmacy professionals have the most experience (9.2 years), 

followed by nursing (7.8 years), while radiology has the least (6.7 years). Experience levels 

may correlate with error rates and adherence to protocols. 

4. Error Rates: Baseline error rates were highest in the pharmacy department (22.5%) and 

lowest in radiology (15.3%). The overall average was 18.7%, indicating significant 

variability in error rates among departments. 

Figure Analysis: 

The figure illustrates the mean age distribution, while the line graph represents error rates. The 

inverse relationship between experience and error rates is apparent, as pharmacy, despite having 

the highest years of experience, shows the highest error rates. This could reflect the complexity of 

tasks handled by pharmacists compared to other groups. 
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Figure 2 : Matplotlib Figure 

 

Analysis of the Table and Figure 

Table Analysis: 

1. Pre-Intervention Error Rates: The pharmacy department exhibited the highest pre-

intervention error rate at 22.5%, reflecting the complexity of tasks handled, such as dosage 

adjustments and drug interactions. Nursing followed at 18.2%, with radiology showing the 

lowest error rate at 15.3%. The overall average pre-intervention error rate was 18.7%. 

2. Post-Intervention Error Rates: After implementing interventions, all departments 

showed significant reductions in error rates. Pharmacy’s error rate decreased to 10.8%, 

nursing to 9.4%, and radiology to 7.6%, contributing to an overall rate of 9.2%. 

3. Error Rate Reduction: The percentage reduction was highest in the pharmacy department 

(52.0%), followed closely by radiology (50.3%) and nursing (48.3%). The overall 

reduction across all departments was 50.8%, emphasizing the effectiveness of the 

intervention strategies. the p-values for all departments were less than 0.001, confirming 

that the reductions were statistically significant and not due to random chance. 

 

Figure Analysis: 

The figure clearly illustrates the reduction in error rates for all departments, with a significant gap 

between pre- and post-intervention figures. The line graph further highlights the substantial 

percentage reductions, emphasizing the uniform effectiveness of interventions across departments. 

The pharmacy department shows the most dramatic improvement, which aligns with its initially 

high pre-intervention error rate. 
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Figure 3: Matplotlib Figure 

 

Analysis of the Table and Figure 

Table Analysis: 

1. Pre-Compliance Rates: The compliance rates before intervention showed variability 

across protocols. Proper labeling of drugs had the highest compliance (75%), while 

documentation accuracy was the lowest (64%). This indicates initial strengths in labeling 

practices but significant gaps in documentation and double-check verification. 

2. Post-Compliance Rates: After the intervention, compliance rates improved substantially 

for all protocols. Proper labeling reached a high of 95%, double-check verification 

improved to 92%, and documentation accuracy rose to 89%. This reflects the effectiveness 

of targeted interventions. 

3. Improvements: Documentation accuracy showed the greatest improvement at 25%, 

followed by double-check verification (24%) and proper labeling (20%). These 

improvements demonstrate the success of training, standardization, and monitoring 

measures. 

 

Figure Analysis: 

The figure highlights the substantial increase in compliance rates across all protocol types after the 

interventions. The line graph overlays the percentage improvements, illustrating the relative 

success of each protocol enhancement. Documentation accuracy, initially the weakest area, saw 

the highest improvement, indicating that the interventions effectively addressed critical gaps. 
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1. Conclusion and Recommendations 

5.1 Conclusion 

This study highlights the critical importance of multidisciplinary approaches in managing high-

risk medications, leveraging the expertise of nursing, pharmacy, and radiology professionals. By 

addressing gaps identified in the baseline phase, targeted interventions—including training 

programs, standardized checklists, and electronic alert systems—demonstrated significant 

improvements in medication safety. The results underline the effectiveness of structured, 

collaborative strategies in reducing medication errors, enhancing compliance with protocols, and 

improving patient satisfaction. 

The findings underscore that tailored interventions, such as department-specific training and the 

integration of technology, can mitigate risks associated with high-alert medications. The post-

intervention data revealed substantial reductions in error rates across all departments, with 

improvements exceeding 50% in most cases. Compliance with critical protocols, including double-

check verification, labeling accuracy, and documentation practices, also showed marked 

enhancements, reflecting the success of the implemented strategies. 

Furthermore, the study emphasizes the value of fostering interprofessional collaboration. Regular 

multidisciplinary meetings created a platform for sharing insights, addressing challenges, and 

refining practices, which not only improved clinical outcomes but also reinforced a culture of 

safety and accountability. Patient satisfaction scores affirmed the perceived benefits of these 

measures, demonstrating trust and confidence in the healthcare team’s ability to manage high-risk 

medications effectively. 

this research illustrates the transformative impact of a well-designed, evidence-based approach to 

medication safety. By prioritizing collaboration, education, and the use of technology, healthcare 

systems can significantly reduce the risks associated with high-risk medications, ultimately 

enhancing patient care and outcomes. Future research should explore the scalability of these 

interventions across diverse healthcare settings to further optimize medication management 

practices. 

 

5.2 Recommendations 

 

Based on the findings of this study, several recommendations emerge to further enhance the 

management of high-risk medications and ensure sustainable improvements in patient safety. The 

first recommendation is to institutionalize multidisciplinary collaboration as a cornerstone of 

medication safety strategies. Regular interdepartmental meetings and shared decision-making 

processes should be prioritized to foster a culture of teamwork and accountability among nursing, 

pharmacy, and radiology professionals. These practices have demonstrated their effectiveness in 

reducing errors and ensuring consistent adherence to safety protocols. 

Continuous education and training programs tailored to the specific roles of healthcare providers 

are essential for maintaining high standards of practice. These programs should include updates 

on emerging risks, advanced safety protocols, and practical simulations that reinforce error-

prevention strategies. Integrating these training sessions into routine professional development 

schedules will help address knowledge gaps and promote long-term competence in handling high-

risk medications. 

The use of technology, such as electronic health records and real-time alert systems, should be 

expanded and optimized to further minimize medication errors. These tools can provide critical 

decision-support mechanisms, flagging potential risks such as drug interactions or incorrect 
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dosages before errors occur. Institutions should invest in user-friendly systems that seamlessly 

integrate into daily workflows. 

patient engagement should be a fundamental aspect of medication safety. Educating patients about 

the proper use of high-risk medications and involving them in their treatment plans fosters trust 

and reduces the likelihood of adverse events. By addressing these recommendations holistically, 

healthcare systems can build a robust framework for the safe and effective management of high-

risk medications, ensuring better outcomes for all stakeholders. 
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