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Abstract: Catheter-Associated Urinary Tract Infections (CAUTIs) are among the most common healthcare-associated infections 

worldwide and significantly contribute to patient morbidity, prolonged hospitalization, increased healthcare costs, and antimicrobial 

resistance. Nurses play a central role in the prevention of CAUTIs through evidence-based catheter management, infection control 

practices, patient education, and continuous monitoring. This review article discusses the epidemiology, pathophysiology, risk factors, 

clinical manifestations, diagnosis, and preventive strategies related to CAUTIs, emphasizing the critical role of nurses in reducing 

infection incidence. The article also explores nursing interventions, catheter care bundles, aseptic insertion techniques, surveillance 

systems, patient-centered education, and interdisciplinary collaboration. Strengthening nursing competencies and adherence to 

evidence-based guidelines are essential for improving patient safety and healthcare quality. 
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Introduction 

Catheter-Associated Urinary Tract Infections (CAUTIs) 

represent one of the most frequent healthcare-associated 

infections affecting hospitalized patients globally. Urinary 

catheterization is a common clinical intervention performed 

for therapeutic and diagnostic purposes; however, 

prolonged and inappropriate catheter use substantially 

increases the risk of infection. CAUTIs account for nearly 

70–80% of hospital-acquired urinary tract infections and 

are associated with increased patient discomfort, 

prolonged hospitalization, higher treatment expenses, and 

increased mortality rates.¹ 

Indwelling urinary catheters are frequently used in 

intensive care units, postoperative care, long-term care 

facilities, and emergency settings. Despite their clinical 

usefulness, urinary catheters bypass the body’s natural 

defense mechanisms and facilitate microbial entry into the 

urinary tract. The risk of infection increases with prolonged 

catheter duration, poor hand hygiene, improper insertion 

techniques, and breaks in the sterile drainage system.² 

Nurses are frontline healthcare professionals directly 

involved in catheter insertion, maintenance, monitoring, 

and removal. Their role in CAUTI prevention is critical 

because they ensure adherence to evidence-based 

infection prevention practices and advocate for patient 

safety. Effective nursing interventions can significantly 

reduce catheter-related complications and improve 

healthcare outcomes. 

The increasing prevalence of antimicrobial resistance and 

healthcare-associated infections has intensified the need 

for evidence-based nursing care in catheter management. 

International organizations such as the World Health 

Organization (WHO) and the Centers for Disease Control 

and Prevention (CDC) have emphasized nurse-led 

strategies to reduce CAUTI incidence.³ This review article 

discusses the comprehensive role of nurses in preventing 

CAUTIs and highlights evidence-based approaches to 

improve patient care quality. 
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Epidemiology of Catheter-Associated Urinary Tract 

Infections 

Healthcare-associated infections continue to be major 

concerns for healthcare systems worldwide, and CAUTIs 

remain among the most prevalent. Studies reveal that 

approximately 15–25% of hospitalized patients undergo 

urinary catheterization during their hospital stay.⁴ Among 

these patients, the risk of bacteriuria increases by 

approximately 3–7% for each day the catheter remains in 

place. 

Patients admitted to intensive care units, geriatric wards, 

rehabilitation centers, and long-term care facilities are 

particularly vulnerable because of prolonged 

catheterization and compromised immunity. Elderly 

patients, individuals with diabetes mellitus, 

immunocompromised patients, and critically ill individuals 

face higher risks of developing CAUTIs. 

In developing countries, the burden of CAUTIs is often 

higher because of inadequate infection control measures, 

insufficient nurse-patient ratios, limited resources, and lack 

of training programs. The economic burden associated 

with CAUTIs is substantial, including costs related to 

prolonged hospitalization, antimicrobial therapy, diagnostic 

procedures, and management of complications such as 

sepsis and pyelonephritis.⁵ 

Table 1: Burden and Impact of CAUTIs 
Parameter Findings 

Hospital-acquired UTIs linked to 

catheters 
70–80% 

Hospitalized patients requiring 

catheterization 
15–25% 

Daily risk increase for 

bacteriuria 
3–7% 

Major affected settings 
ICU, surgical wards, long-

term care 

Common pathogens 
E. coli, Klebsiella, 

Pseudomonas 

Major complications 
Sepsis, pyelonephritis, 

prolonged stay 

 
Anatomy and Physiology of the Urinary Tract 

The urinary system consists of the kidneys, ureters, urinary 

bladder, and urethra. The kidneys filter waste products 

from the blood and produce urine, which passes through 

the ureters to the bladder for temporary storage before 

excretion through the urethra. 

The urinary tract possesses natural defense mechanisms 

against infection, including continuous urine flow, acidic 

pH, complete bladder emptying, and mucosal immunity. 

Catheterization disrupts these protective mechanisms by 

providing a direct pathway for microorganisms to enter the 

bladder.⁶ 

Biofilm formation on catheter surfaces further increases the 

risk of infection. Biofilms are organized microbial colonies 

embedded within protective matrices that adhere to 

catheter surfaces. These biofilms protect pathogens from 

antimicrobial agents and immune responses, making 

infections difficult to eradicate. 

Understanding urinary tract anatomy and physiology 

enables nurses to perform catheter care effectively and 

recognize early signs of infection. 

 
Pathophysiology of CAUTIs 

CAUTIs occur when microorganisms gain access to the 

urinary tract through either intraluminal or extraluminal 

pathways. The extraluminal route involves bacterial 

migration along the external surface of the catheter 

between the catheter and urethral mucosa. The 

intraluminal route occurs due to contamination of the 

drainage system or reflux of contaminated urine.⁷ 

The risk of infection increases with the duration of 

catheterization. Microorganisms rapidly colonize catheter 

surfaces and form biofilms that promote persistent 

infection. Common pathogens responsible for CAUTIs 

include Escherichia coli, Klebsiella pneumoniae, Proteus 

mirabilis, Pseudomonas aeruginosa, Enterococcus 

species, and Candida species. 

Poor catheter maintenance, breaks in sterile technique, 

inadequate hand hygiene, and prolonged catheter use 

significantly contribute to infection development. Many 

causative organisms demonstrate multidrug resistance, 

complicating treatment and increasing morbidity. 

 
Risk Factors Associated with CAUTIs 
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Several patient-related, procedural, and environmental 

factors contribute to CAUTI development. 

Patient-related factors include advanced age, female 

gender, diabetes mellitus, renal dysfunction, 

immunosuppression, malnutrition, and immobility. 

Females are particularly vulnerable because of the shorter 

urethra, which facilitates bacterial migration into the 

bladder. 

Procedural risk factors include prolonged catheterization, 

inappropriate catheter size selection, improper insertion 

technique, breaks in the closed drainage system, and 

inadequate catheter securement. Environmental factors 

such as overcrowding, poor infection control practices, and 

inadequate staffing also increase infection risk. 

Table 2: Risk Factors for CAUTIs 
Category Risk Factors 

Patient-related Diabetes, old age, immunosuppression 

Catheter-related Prolonged use, large catheter size 

Procedural Non-sterile insertion, poor maintenance 

Environmental Inadequate staffing, overcrowding 

 
Clinical Manifestations and Diagnosis 

Patients with CAUTIs may present with fever, suprapubic 

tenderness, flank pain, cloudy urine, hematuria, dysuria, 

and foul-smelling urine. Elderly patients may present with 

confusion or altered mental status. 

Urine culture remains the gold standard for diagnosis. 

Significant bacteriuria in catheterized patients is generally 

identified when ≥10³ colony-forming units/mL are 

detected.⁸ Nurses play a crucial role in collecting urine 

samples aseptically and monitoring patients for infection 

signs. 

Prompt diagnosis and treatment are necessary to prevent 

complications such as septicemia and renal infections. 

 
Role of Nurses in Preventing CAUTIs 

Assessment and Appropriate Catheter Use 

The most effective strategy for preventing CAUTIs is 

avoiding unnecessary catheterization. Nurses should 

carefully assess patients and ensure catheterization is 

clinically justified. Appropriate indications include urinary 

retention, accurate urine output monitoring in critically ill 

patients, perioperative management, and palliative care. 

Nurses should advocate for alternatives such as 

intermittent catheterization, bladder scanning, external 

catheters, and scheduled toileting whenever possible. 

 
Aseptic Catheter Insertion 

Strict aseptic technique during catheter insertion is 

essential. Nurses must perform hand hygiene before and 

after the procedure and use sterile gloves, drapes, and 

equipment. 

Proper catheter size selection minimizes urethral trauma. 

Adequate lubrication should be used to prevent mucosal 

injury. Competency-based training improves nurses’ 

insertion skills and reduces infection rates.⁹ 

 
Maintenance of Closed Drainage System 

Maintaining an intact closed drainage system is vital for 

preventing contamination. Nurses should avoid 

unnecessary disconnections between the catheter and 

drainage tubing. 

The urine collection bag must remain below bladder level 

to prevent backflow. Tubing should be free from kinks or 

obstruction. Drainage bags should be emptied regularly 

using clean techniques. 

Routine catheter irrigation should be avoided unless 

clinically indicated. 

 
Hand Hygiene and Infection Control 

Hand hygiene is one of the most effective infection 

prevention measures. Nurses must follow WHO’s “Five 

Moments for Hand Hygiene” during catheter care. 

Use of personal protective equipment, environmental 

cleaning, and standard precautions help reduce cross-

contamination. Nurses should also educate patients and 

caregivers regarding infection prevention practices. 

 
Timely Catheter Removal 

Prolonged catheterization significantly increases infection 

risk. Nurses should assess catheter necessity daily and 

collaborate with physicians for early removal. 
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Nurse-driven catheter removal protocols have effectively 

reduced catheter days and CAUTI rates. Bladder scanners 

can help evaluate urinary retention and minimize 

unnecessary recatheterization. 

 
Patient and Family Education 

Patient education is an essential component of CAUTI 

prevention. Nurses should teach patients and caregivers 

about catheter hygiene, adequate fluid intake, signs of 

infection, and proper handling of drainage systems. 

Educated patients are more likely to comply with infection 

prevention measures and report symptoms early. 

 
Surveillance and Monitoring 

Nurses contribute significantly to infection surveillance by 

documenting catheter insertion dates, monitoring catheter 

duration, and identifying infection trends. 

Regular audits and monitoring programs improve 

adherence to prevention protocols and support quality 

improvement initiatives. 

Table 3: Nursing Interventions in CAUTI Prevention 
Nursing Intervention Purpose 

Daily catheter assessment 
Reduce unnecessary 

catheterization 

Aseptic insertion Prevent microbial entry 

Closed drainage 

maintenance 
Reduce contamination 

Hand hygiene Prevent pathogen transmission 

Early catheter removal Reduce infection risk 

Patient education Improve compliance 

Infection monitoring Early detection 

 
Evidence-Based Guidelines for CAUTI Prevention 

Organizations such as the CDC, WHO, and Infectious 

Diseases Society of America recommend evidence-based 

interventions to reduce CAUTI rates.¹⁰ 

These include: 

• Avoiding unnecessary catheterization  

• Using aseptic insertion techniques  

• Maintaining unobstructed urine flow  

• Minimizing catheter duration  

• Providing regular staff training  

CAUTI prevention bundles integrating these interventions 

have demonstrated significant reductions in infection 

incidence. 

 
Nursing Education and Competency Development 

Continuous nursing education is essential for sustaining 

infection prevention efforts. Educational programs should 

focus on catheter insertion techniques, catheter 

maintenance, infection control principles, and evidence-

based guidelines. 

Simulation training, workshops, online modules, and 

competency assessments improve nurses’ confidence and 

clinical skills. Continuing education enhances 

accountability and promotes adherence to best practices. 

 
Role of Nurse Leaders and Administrators 

Nurse leaders significantly influence infection prevention 

culture within healthcare organizations. Their 

responsibilities include policy development, staff training, 

compliance monitoring, and quality improvement 

initiatives. 

Leadership support improves staff motivation and 

encourages adherence to evidence-based practices. 

Adequate staffing and availability of sterile equipment are 

also crucial for effective CAUTI prevention. 

 
Quality Improvement Initiatives 

Quality improvement initiatives help sustain reductions in 

CAUTI rates through systematic monitoring and evidence-

based interventions. 

Strategies include: 

• Catheter care bundles  

• Audit and feedback systems  

• Electronic reminders  

• Nurse-driven protocols  

• Infection surveillance programs  

Table 4: Components of CAUTI Prevention Bundles 
Component Description 

Hand hygiene Before and after catheter care 

Sterile insertion Use of aseptic technique 

Daily review Evaluate catheter necessity 

Closed drainage Prevent contamination 
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Staff education Improve competency 

Documentation Accurate monitoring 

 
Challenges Faced by Nurses 

Nurses encounter several barriers in CAUTI prevention, 

including heavy workloads, inadequate staffing, insufficient 

training, and limited resources. 

Inconsistent policy implementation and communication 

gaps may also compromise infection prevention efforts. 

Organizational support and continuous professional 

education are necessary to address these challenges 

effectively. 

 
Emerging Technologies in CAUTI Prevention 

Technological advancements have introduced innovative 

strategies for reducing CAUTI incidence. Antimicrobial-

coated catheters, silver-alloy catheters, and hydrophilic 

catheters help minimize bacterial colonization. 

Electronic health records and automated reminders assist 

in monitoring catheter duration and promoting timely 

removal. Bladder scanners reduce unnecessary 

catheterization and improve patient safety. 

 
Psychological and Ethical Considerations 

Catheterization may affect patients’ dignity, comfort, and 

emotional well-being. Patients may experience 

embarrassment, anxiety, and discomfort. 

Nurses should provide compassionate care, maintain 

privacy, and involve patients in decision-making. Ethical 

nursing practice requires minimizing unnecessary invasive 

procedures and respecting patient autonomy. 

 
Interdisciplinary Collaboration 

Effective CAUTI prevention requires collaboration among 

nurses, physicians, infection control teams, 

microbiologists, and healthcare administrators. 

Interdisciplinary communication improves decision-making 

regarding catheter use and removal. Collaborative practice 

enhances patient safety and healthcare quality. 

 
Future Directions in Nursing Practice and Research 

Future nursing practice should focus on integrating 

advanced technologies, patient-centered care, and 

evidence-based interventions into CAUTI prevention 

strategies. 

Further research is needed to evaluate innovative catheter 

materials, digital surveillance systems, and nurse-led 

educational interventions in diverse healthcare settings. 

 
Conclusion 

Catheter-Associated Urinary Tract Infections continue to 

be significant healthcare challenges associated with 

increased morbidity, healthcare costs, and prolonged 

hospitalization. Nurses play a fundamental role in 

preventing CAUTIs through careful assessment, aseptic 

catheter insertion, meticulous catheter maintenance, 

patient education, and timely catheter removal. 

The implementation of evidence-based nursing practices, 

catheter care bundles, surveillance systems, and quality 

improvement initiatives has significantly reduced infection 

rates in healthcare settings. Strengthening nursing 

competencies, leadership support, and interdisciplinary 

collaboration is essential for sustaining improvements in 

patient safety and infection prevention. 

As frontline healthcare providers, nurses remain central to 

promoting safe catheter practices and enhancing 

healthcare quality worldwide. 
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