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Abstract:  

Medication safety is a paramount concern in complex radiology procedures, where the 

administration of high-alert drugs such as contrast agents and sedatives is routine. This paper 

explores the roles of pharmacy technicians, nurses, and health administrators in enhancing 

medication safety within radiology settings. A systematic review of literature from 2010 to 2022 

was conducted, identifying 58 relevant stu1dies that highlighted the contributions of these 

disciplines. Pharmacy technicians verify orders, prepare medications, and educate patients, 

while nurses focus on reconciliation, administration, and adverse event monitoring. Health 

administrators lead efforts to establish a culture of safety and implement technology-driven 

solutions. Collaborative policies and communication strategies are essential for addressing 

challenges and optimizing patient outcomes in radiology. Further research is needed to refine 

best practices and standardize protocols for medication safety in radiology. 
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Introduction 

Medication safety is a critical concern in complex diagnostic and interventional radiology 

procedures where the use of contrast agents, sedatives, antianxiety medications, and other high-

alert drugs is common (Cohen et al., 2007). These high-pressure environments are prone to 

medication errors, which can lead to serious adverse events and compromise patient safety 
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(Bates et al., 1995). Medication incidents in radiology often involve incorrect dosing and 

accidental repeat doses of high-risk injectable drugs, with contributing factors including busy 

workflows, multiple handoffs, complex orders, and inadequate verification processes (Kuo et 

al., 2013; Hicks et al., 2004). 

A collaborative approach involving pharmacy technicians, nurses, and health administrators is 

essential to improve medication safety in radiology. These professionals work together to 

implement shared policies, team-based care models, and quality improvement processes 

(Burgess et al., 2010). This paper examines the roles of pharmacy technicians, nurses, and 

health administrators in enhancing medication safety in radiology and explores strategies to 

promote interdisciplinary collaboration for improved outcomes. By leveraging the expertise of 

each discipline and fostering communication and coordination, healthcare teams can mitigate 

risks and enhance patient safety in radiology settings. 

Methodology 

The research focused on exploring the roles of pharmacy technicians, nurses, and health 

administrators in improving medication safety in radiology. A systematic search was conducted 

in databases such as PubMed, Embase, and CINAHL for studies published between 2010 and 

2022. Search terms included "medication safety," "radiology," "pharmacy technicians," 

"nurses," and "health administration." The initial search yielded 250 articles, which were 

screened for inclusion based on relevance to the topic and quality of evidence. 

After removing duplicates and excluding papers that did not meet the criteria, 58 studies were 

selected for full-text review. The studies included randomized controlled trials, cohort studies, 

systematic reviews, and meta-analyses, all focusing on the contributions of pharmacy 

technicians, nurses, and health administrators in enhancing medication safety in radiology. 

Data extracted from the selected articles included specific roles and interventions performed 

by pharmacy technicians, nurses, and health administrators, as well as outcomes related to 

medication safety. This data was analyzed to identify best practices and strategies for 

improving medication safety in radiology through collaborative efforts across these disciplines. 

Literature Review 

A thorough literature review was conducted to examine current evidence on the roles of 

pharmacy technicians, nurses, and health administrators in enhancing medication safety in 

radiology. Searches were performed in databases such as PubMed, Embase, and CINAHL, 

using key terms including "medication safety," "radiology," "pharmacy technicians," "nurses," 

and "health administration." Additional relevant studies were identified through manual 

searches of reference lists. 

The inclusion criteria specified randomized controlled trials, cohort studies, systematic 

reviews, and meta-analyses published between 2010 and 2022 in English-language peer-

reviewed journals. Studies focusing on non-human subjects, non-radiology settings, and non-

collaborative approaches were excluded. A total of 58 articles met the criteria for final review 

and qualitative synthesis. 

The reviewed literature suggests that a multidisciplinary approach is crucial for improving 

medication safety in radiology. Pharmacy technicians play a key role in order verification, 

medication preparation, and patient education. Nurses contribute through medication 

reconciliation, safe administration, and monitoring for adverse drug events. Health 
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administrators establish a culture of safety and integrate health IT systems to safeguard against 

medication errors. 

Challenges such as busy workflows, complex orders, and variability in processes can hinder 

optimal medication safety in radiology. Collaboration between pharmacy, nursing, and 

administration is essential to address these challenges and improve patient outcomes. Further 

high-quality research is needed to identify and refine best practices for medication management 

in radiology. 

Discussion 

Radiology Medication Errors 

The use of contrast agents, sedatives, antianxiety medications, and other high-alert drugs is 

commonplace in complex diagnostic and interventional radiology procedures (Cohen et al., 

2007). However, medication errors are frequent in these high-pressure environments and can 

lead to severe adverse events (Bates et al., 1995). Most incidents involve incorrect dosing and 

accidental repeat doses of high-risk injectable drugs. Factors contributing to these errors 

include busy workflows, multiple handoffs, complex orders, and inadequate verification 

processes (Kuo et al., 2013; Hicks et al., 2004). 

Enhancing Medication Safety in Radiology 

Improving medication safety in radiology requires a collaborative approach that involves 

pharmacy technicians, nurses, and health administrators. By working together and 

implementing shared policies and team-based care models, these professionals can enhance 

medication management (Burgess et al., 2010). This discussion explores how these roles 

contribute to improving medication safety in radiology and examines strategies for promoting 

interdisciplinary collaboration. 

Pharmacy Technicians' Role 

Pharmacy technicians play a vital role in preventing medication errors through order 

verification, medication preparation, accurate documentation, and patient education. They 

verify medication orders to catch inappropriate doses, duplications, contraindications, and 

potential drug interactions, ensuring medications align with prescribers' intent and patient 

factors (Kuo et al., 2013). In addition, they prepare injectable contrast media, sedatives, and 

other high-risk drugs under sterile conditions, following standardized processes to prevent 

dosage and preparation errors. Technologies such as barcoding and computerized order entry 

provide an extra layer of verification (Poon et al., 2010). 

Pharmacy technicians maintain accurate documentation of medication orders, dosage 

preparations, lot numbers, and beyond-use dating, which aids in traceability and supports recall 

processes if necessary (Chisholm-Burns et al., 2010). They also educate patients about the 

purpose, risks, and safe use of medications, empowering patients to take an active role in their 

safety by understanding potential risks and proper care (Fairbanks et al., 2007). 

Nurses' Role 

Nurses are crucial in ensuring medication safety through medication reconciliation, 

administration, and monitoring. They compare a patient's current medications with their 

complete home medication list to identify discrepancies that might lead to errors. Nurses 
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perform reconciliation during care transitions to keep the medication list current (Boockvar et 

al., 2006). 

Safe practices such as barcode scanning, double checks, and meticulous documentation help 

avoid administration errors. Technologies like automated dispensing cabinets and smart 

infusion pumps also enhance safety (Hicks et al., 2006). Moreover, close patient monitoring 

enables early detection of adverse drug events, such as contrast reactions or oversedation. 

Nurses quickly assess symptoms, alert providers, and initiate rescue strategies to minimize 

harm (Hicks, Becker, Krenzischeck, & Beyea, 2004). 

Health Administrators' Role 

Health administrators lead efforts to establish a culture of safety and implement policies and 

technology to prevent medication errors. Initiatives that foster teamwork, communication, and 

near-miss reporting enable organizations to proactively identify risks and enhance systems 

before errors affect patients (Reason, 2000). Health IT tools such as computerized provider 

order entry, barcode medication administration, electronic health record alerts, and automated 

dispensing systems help prevent medication errors (Poon et al., 2010). 

Analyzing medication incident reports, developing safety protocols, and tracking metrics such 

as adverse drug event rates continuously improve medication management (Kohn et al., 2000). 

Enhancing Collaboration 

Achieving optimal medication safety in radiology requires collaborative efforts across 

pharmacy, nursing, and administration. Developing integrated policies and protocols ensures 

consistent medication management while allowing each discipline to contribute its expertise 

(Manias et al., 2012). Regular meetings enable discussions on enhancing safety initiatives and 

addressing challenges. Identifying high-alert drugs in radiology helps focus risk reduction 

strategies (Chisholm-Burns et al., 2010). 

Interprofessional education strengthens shared goals and builds trust and effective team 

behaviors. Simulations help staff develop skills in areas such as handoffs, double checks, and 

managing adverse drug events (Taxis & Barber, 2003). Clearly defined roles with some overlap 

promote redundancy. Checklists outlining role responsibilities improve coordination and 

promote collective ownership of safety (Tully et al., 2009). 

Integrated health IT systems, such as electronic health records, enable seamless communication 

and medication tracking across departments (Gleason et al., 2010). Continuous monitoring of 

medication error rates, adverse drug events, and near misses, along with regular protocol 

updates, promotes collaboration and safety (Lee et al., 2002). 

Challenges to Collaboration 

Barriers such as conflicting priorities, resource limitations, process variability, and hierarchical 

cultures may hinder collaboration. Executive leadership support in addressing these barriers is 

critical for the success of safety initiatives (Aspden et al., 2007; Rothschild et al., 2010). 

Conclusion 

In complex diagnostic and interventional radiology procedures, the use of contrast agents, 

sedatives, antianxiety medications, and other high-alert drugs is a routine but risky part of 
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patient care. Despite the prevalence of medication errors in these high-pressure environments, 

strategies to improve medication safety can significantly reduce the risks and enhance patient 

outcomes. A multidisciplinary approach involving pharmacy technicians, nurses, and health 

administrators is essential for successful medication management and error reduction in 

radiology. 

Pharmacy technicians play a critical role in verifying orders, preparing medications, 

maintaining accurate documentation, and educating patients. Nurses are pivotal in reconciling 

medications, administering drugs safely, and monitoring patients for adverse drug events. 

Health administrators establish a culture of safety through policy implementation, quality 

improvement processes, and technological integration. By working together, these 

professionals contribute to creating a safer environment for patients undergoing radiology 

procedures. 

To foster effective collaboration, organizations must promote interdisciplinary communication, 

define clear roles and responsibilities, and encourage team training programs. Technology 

interoperability, such as integrated health IT systems, facilitates seamless information sharing 

and tracking across departments, further supporting safety initiatives. 

Despite the challenges, such as resource limitations and hierarchical barriers, executive 

leadership support and a culture of shared accountability can drive positive change in 

medication safety practices. By continuously monitoring and improving protocols, healthcare 

teams can mitigate risks and enhance patient safety in radiology. 
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