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Abstract 
HAIs are among the top-priority challenges to healthcare, expected to boost the associated morbidity, 
mortality, and costs of care. Active prevention and control of HAIs depend upon interoperable application 
of disciplines of radiology, nursing, anesthesia, surgery, and sterilization. Each of these has contributions 
to make towards the infection prevention initiative through evidence-based practice, routine sterilization 
of equipment, and environmental cleaning relating to the needs of the patient. It discusses the two 
specialties' roles in HAI prevention by emphasizing the importance of collaboration, adherence to 
infection control guidelines, and building safety culture. It further discusses a variety of strategies that 
would decrease infection transmission and improve patient outcomes. 
Keywords: Nosocomial infections, infection prevention, radiology, nursing, anesthesia, surgery, and 
sterilization. 

 

Introduction 

HAIs are among the major challenges for patient safety facing the health systems of many countries 

globally. It is appropriately defined as a pathogenic infection that a patient acquires during the course of 

receiving treatment and could lead to extended hospitalization and increased health care costs and increased 

rates of mortality. Its prevention and control effectively involve multi-dimensional and multi-component 

approaches that ought to enlist health professionals from various disciplines. Effective infection prevention 

and control (IPC) strategies depend not only on individual compliance with evidence-based practices but 

also on fostering a culture of collaboration and accountability across the healthcare continuum (Kim & 

Hwang, 2020). The integration of expertise from radiology, nursing, anesthesia, surgery, and sterilization 

staff ensures a comprehensive and robust defense against infection transmission within healthcare settings. 

The radiology departments are one of the specific services with some of the most difficult operations in IPC 

due to the huge workload, communicating devices, and cross-contaminated potentials. Radiology, without 

strict infection control practices like disinfection of imaging apparatus and proper hand hygiene, could turn 

into a vector for multi-drug-resistant organisms to spread to and from patients (Levin et al., 2009; 

Tugwell&Maddison, 2011). It is in such environments, like the intensive care unit, that the use of portable 

radiographic equipment poses a great risk of infection transmission. With the institution of better cleaning 

practices, use of disposable covers, and education of the staff members, the incidence of HAIs can be 

drastically cut in any radiology department Hefzy et al., 2015; Shelly et al., 2011. These efforts underscore 

the necessity of localized strategies tailored to meet global infection control guidelines (Marcel et al., 

2008). 
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Nurses, as frontline healthcare providers, play a pivotal role in implementing IPC measures. Their 

responsibilities extend from hand hygiene and aseptic techniques to patient isolation and education 

(Barrera-Cancedda et al., 2019). However, barriers such as heavy workloads, limited resources, and 

insufficient training can hinder their ability to adhere to IPC protocols (Akagbo et al., 2017; Njovu, 2016). 

Tailored education, regular feedback, and an organizational culture of continuous learning and 

improvement will help address these issues and improve IPC compliance (Nofal et al., 2017). A nurse, 

being uniquely positioned in direct patient care, is able to monitor for infection symptoms and to 

collaborate with other disciplines in providing timely interventions, further underlining the integral function 

of a nurse in infection prevention. 

Anesthesia, surgical, and sterilization teams do share some similar roles in preventing and controlling HAIs 

through specialty-specific practices. Professionals involved in anesthesia follow the practice of hand 

hygiene and environmental cleaning, and where possible, patient decolonization in the operating room area 

to minimize the risk of bacterial contamination (Bebko et al., 2015; Clark et al., 2014). Surgeons work 

collaboratively with interdisciplinary teams to implement measures such as antimicrobial prophylaxis, 

normothermia maintenance, and rigorous postoperative wound care to prevent surgical site infections 

(Sartelli et al., 2020). Meanwhile, sterilization staff ensure the effective decontamination of reusable 

medical equipment and management of biofilms that resist standard cleaning protocols (Rutala& Weber, 

2019). These are various roles that, taken together, support a common goal: to reduce infection risks and 

promote patient health through best practice, evidence-based, multidisciplinary approaches. 

This will promote a unified and integrative approach, offering them the best possible chance of fighting 

HAIs effectively along with improving the outcomes for their patients. Besides the competency in skills, 

the attitude of developing a shared accountability among all health professionals is utmost important. 

Recognizing the strengths of each discipline supports the strategies being cohesive and able to understand 

the complex components of HAIs and offer protection to both the patients and healthcare workers (Dexter 

et al., 2023; Charnin et al., 2023). 

Methodology 

The literature review below is important in discussing the role of personnel in radiology, nursing, 

anesthesia, surgery, and sterilization in the prevention and control of nosocomial infection. Literature 

Search: A systematic literature search was adopted through databases of PubMed, Google Scholar, and 

Embase, adopting some of these keywords: "healthcare-associated infections", "infection prevention", 

"radiology", "nursing infection control", "surgical site infections" and "sterilization practices". Within the 

period of 2008-2023, there were 320 articles from the preliminary search. After a review for relevance, 

duplication, and quality of evidence, 78 were selected for full-text review. Of these, 42 studies were 

identified to develop the final review based on evidence-based practices, barriers to compliance, and 

interdisciplinary strategies in infection control. The selected studies for this review included randomized 

controlled trials, cohort studies, systematic reviews, and expert guidelines. Key information extracted 

included the role of different disciplines in health care, good practice, challenges of implementation, and 

strategies for collaboration on IPC. 

Literature Review 

A thorough review of the literature revealed critical insights into the roles and practices of healthcare 

disciplines in preventing HAIs. Radiology departments face distinct challenges, such as managing shared 

equipment and high patient volumes. Studies emphasize regular cleaning and disinfection of radiographic 

equipment, the use of disposable covers, and staff adherence to hand hygiene protocols to minimize cross-

contamination (Hefzy et al., 2015; Tugwell&Maddison, 2011). Specialized protocols for cleaning in high-

risk settings, like an ICU, reduce the risk of transmission of multidrug-resistant organisms (Levin et al., 

2009). 

Nurses are integral to infection prevention through hand hygiene, aseptic techniques, and patient education. 

Barriers such as insufficient resources, time constraints, and heavy workloads hinder compliance. Targeted 

training programs and organizational support significantly enhance adherence to IPC guidelines (Barrera-

Cancedda et al., 2019; Kim & Hwang, 2020). In the surgical setting, anesthesia professionals focus on 

maintaining a clean work environment, patient decolonization, and proper hand hygiene, while surgeons 

implement measures such as antimicrobial prophylaxis and normothermia maintenance to prevent surgical 

site infections (Bebko et al., 2015; Sartelli et al., 2020). 

Sterilization personnel are considered to play a very important role in reducing the risk for HAIs by 

assuring appropriate decontamination of medical devices and surfaces. The methods include management 

of biofilms and utilizing EPA-registered disinfectants to maintain the sterile conditions (Rutala& Weber, 
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2019). Similar messages throughout the review included the need for multidisciplinary involvement, 

regular surveillance, and assimilation of evidence-based practices for effective infection control. 

Discussion 

Medical HAIs prevention and control involve connected roles of many disciplines in health care, from 

radiology, nursing, anesthesia, surgery, and sterilization. Each of these specialities has an important 

contribution in performing evidence-based practice in adherence to infection control guidelines in order to 

reduce the rate of infection transmission and to ensure patient safety. It is more likely that these specialties 

will bring their expertise in the health care organization in formulating an integrated approach for infection 

control. 

Radiology's Role in Infection Control 

Infection control issues are somewhat different in the three modality areas in radiology because many 

patients are treated in a day and there may be cross-contamination of the equipment. Hefzy et al. (2015) 

have outlined the need for cleaning and sterilization of radiographic equipment in order to minimize the 

chances of infection transmission at outpatient clinics. Radiology workers have to practice hand hygiene 

themselves and wear PPE in order to avoid the transmission of an infectious agent either to or from the 

patient (Huttunen&Syrjanen, 2014). 

Marcel et al., 2008, on the other hand, propose a global-thinking/acting-locally approach in the fight against 

infections within a radiology department. This would, therefore, involve adopting global epidemiological 

infection control policies by incorporating them into the local practice through frequent sterilization of 

equipment, teaching of staff members, and implementing strict sanitation measures. Tugwell and 

Maddison, 2011, provide emphasis on the strict disinfection of radiographic markers in between use to 

avoid contamination. Besides this, Levin et al. (2009) highlight that the cleaning practice and the use of 

disposable covers for portable radiographic equipment in settings with high risks for multi-drug resistant 

organisms, like the Intensive Care Unit, should be improved. 

Shelly et al. (2011) have stressed that MRSA is present in all settings within the radiology department; 

therefore, all surfaces and equipment require periodic cleaning and disinfection. Routine environmental 

surveillance and rigid adherence to best practice in infection control can minimize the risk of transmission 

of multi-drug-resistant organisms and safeguard not only patients but health workers in the radiology 

department. 

Nursing's Role in Infection Control 

They have a core role in the operationalization of IPC in healthcare. Various factors were highlighted that 

impact adherence to IPC practices among nurses. These include knowledge, workload, resources, and 

organizational culture, among others. In this regard, Kim & Hwang, 2020; Njovu, 2016. Encouragement of 

IPC 

Barrera-Cancedda et al., 2019 contends that this would position the nurses in order to increase their 

compliance as they get educated, reminded, and also receive feedback. 

Nurses are responsible for a wide range of IPC practices, from hand hygiene and aseptic techniques to 

patient isolation and environmental cleaning (Kim & Hwang, 2020). They also educate patients and 

families on infection prevention measures and monitor for signs and symptoms of infections (Barrera-

Cancedda et al., 2019). However, heavy workloads, time constraints, lack of knowledge, and insufficient 

resources can hinder nurses' ability to fully implement IPC guidelines (Njovu, 2016; Akagbo et al., 2017). 

Therefore, nurses' needs must be met with focused education and training in IPC, as Barrera-Cancedda et 

al. (2019) established. Best practices can be further enforced with regular feedback provided through 

regular audits or direct observation, as suggested by Njovu (2016). Besides, it is necessary to establish an 

enabling organizational culture based on learning and continuous improvement in order to maintain the 

highest IPC standards and secure the safety of both patients and healthcare professionals, as stated by Nofal 

et al. (2017). 

Anesthesia's Role in Infection Control 

Because of their practice environment, anesthesia professionals can play a very critical role in HAIs 

prevention, particularly in the operating room, where the anesthesia workstation has been implicated as a 

reservoir of infectious disease transmission. Proper hand hygiene remains the cornerstone of infection 

control, with novel devices, including body-worn alcohol dispensers, having demonstrated increased events 

of hand hygiene with a corresponding reduction in rates of contamination (Hopf& Rollins, 2009). 

Another very vital aspect of infection control in anesthesia is environmental cleaning. Deep cleaning of the 

anesthesia machine after every case reduces bacterial colony counts and subsequently reduces infection 
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risks, as found by Clark et al., 2014. Organization of the workspace related to anesthesia further reduces 

gathering of any pathogens and enhances all the infection control measures. 

The implementation of antiseptic solutions to the skin before procedures is a patient decolonization strategy 

that may reduce the bacterial load and subsequent risk of SSI (Bebko et al., 2015). Generally, a bundled 

approach, including hand hygiene, environmental cleaning, and patient decolonization, has achieved 

significant reductions in HAIs (Dexter et al., 2023). Anesthesia professionals must collaborate with 

infection control teams to implement and sustain these evidence-based interventions, ensuring a 

comprehensive approach to minimizing risks and promoting patient safety (Charnin et al., 2023). 

Surgical role in infection control 

Prevention of SSIs in the surgical pathway encompasses a multidimensional approach that includes 

appropriate hair removal, skin antisepsis, antimicrobial prophylaxis, maintenance of normothermia, and 

postoperative wound care (Sartelli et al., 2020). Interdisciplinary collaboration within surgery, anesthesia, 

nursing, pharmacy, and IPC teams is where such implementation of strategies holds the key to reduction in 

infection rates. 

Such measures may include preoperative steps like avoidance of inappropriate coiffure and use of 

appropriate skin antisepsis agents (Sartelli et al., 2020; Almasad et al., 2023). Antimicrobial prophylaxis 

should be started within 60 minutes before the incision and redosed according to the duration of the 

procedure and the half-life of the antibiotics. 

These would include intraoperative practices such as maintenance of normothermia, adequate tissue 

oxygenation, and restriction of visitors to the operating room, which could further reduce the risk for SSIs 

(Almasad et al. 2023; Sartelli et al. 2020). Education of healthcare workers and surveillance for compliance 

with correct practice are the cornerstone of effective IPC programs in the surgical setting (Storr et al. 2017; 

Almasad et al. 2023). A combination of class-based education, e-learning, and simulation-based learning 

can help deliver effective education to surgical staff (Manning et al., 2018). 

Sterilization Section's Contribution to Prevention of Infection 

Sterilization staff play a vital role in infection control by ensuring the proper sanitation of medical 

equipment and surfaces, reducing the risk of cross-contamination from harmful pathogens (Rutala& Weber, 

2019; CDC, 2022). They are responsible for applying EPA-registered disinfectants to high-touch surfaces 

and shared patient care items, adhering to correct procedures and staying updated on the latest guidelines 

(Rutala et al., 2023). 

Other important roles for the sterilization staff include the management of reusable cleaning materials, such 

as mops and wipes. They have to ensure that the cleaning tools are laundered and that the used disinfectants 

are of high quality (Spaulding, 1968). The attention to detail in the maintenance of potency of disinfecting 

agents reduces the presence of deadly pathogens (Rutala et al., 2020). 

Another major aspect involves biofilm management, where sterilization staff have a lot of responsibilities. 

They must use strong cleaning agents, such as chlorine or some oxidizing agents, in order to eradicate such 

biofilms that most of the regular disinfecting agents cannot (Rutala& Weber, 2019; CDC, 2022). 

Cooperation with health professionals would make sure that the same cleaning practices are followed in 

order for these HAIs to be reduced consistently. (Rutala et al. 2023; Spaulding, 1968). 

Infection control requires a multi-professional approach: nursing, anesthesia, surgery, radiology, and 

sterilization should all work together to minimize healthcare-associated infections and enhance patient 

safety. It is only when strict adherence to infection prevention and control guidelines is followed, along 

with proper education and encouragement for supportive organizational culture, that health care teams can 

work together to minimize infection risks and improve outcomes both for the patients and the health care 

workers themselves (Dexter et al. 2023; Charnin et al. 2023). 

The approach, therefore, needs to be that infection control is a unifying effort where radiology, nursing, 

anesthesia, surgery, and sterilization combined staff working as one can help prevent HAIs and assure 

patient safety. Each specialty will make important contributions to realize the put into practice evidence-

based practice, adhere to infection control principles, and promote a culture for continuous improvement. 

By working collaboratively and sharing knowledge, healthcare organizations can develop comprehensive 

and effective strategies to combat the spread of infections and protect both patients and healthcare workers 

(Dexter et al., 2023; Charnin et al., 2023). 

Conclusion 

The prevention and control pertinent to the specific expertise of radiology, nursing staff, anesthesia 

professionals, and sterilization staff are naturally a multidisciplinary commitment. In particular, radiology 

departments should focus more on sterilization of equipment and hygiene discipline of staff. Serving 
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directly to the patient, nursing plays a key role in teaching IPC. For its targeted measures that include 

environmental cleaning, patient decolonization, and prophylaxis, the targeted professions are anesthesia 

and surgery. Sterilization staff ensure that cleaning practices are effective and emphasize biofilm 

management and stringent disinfection methodologies. 

Resource constraints, difficulties of workload, and variable discipline-specific compliance are obstacles in 

effective IPC. In addition, education, working in an interdisciplinary manner, and a culture of 

accountability will help them in overcoming the various issues. This review emphasized evidence-based 

practice, better collaboration, and strategies of IPC according to the needs of the disciplines. Thus, it 

concludes that a strategic approach in one unified multidisciplinary manner is essential for the reduction of 

the burden of HAIs as well as for the protection of both patients and health professionals. 
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