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ABSTRACT: 

Background: CLABSIs remain a major type of healthcare-associated infection contributing to 

significant patient morbidity, prolonged intensive care unit (ICU) stay, and higher healthcare costs. 

Although evidence-based CLABSI maintenance bundles are well established, variability in adherence 

among healthcare workers remains a challenge. Continuous reinforcement of infection prevention 

practices is essential to ensure consistent compliance. Aim: To assess nurses’ knowledge and 

compliance with CLABSI maintenance bundle practices and to evaluate the effect of a structured 

training programme on compliance and CLABSI surveillance outcomes. Methods: A quantitative 

prospective interventional study was conducted in a 120-bedded tertiary care hospital with 42 ICU beds 

over a period of three months (November 2025 to January 2026). A total of 100 registered nurses 

working in ICUs and wards participated in the study. Baseline knowledge was assessed using structured 

teaching questionnaire based on CDC guidelines. All participants underwent a structured training 

programme based on WHO, CDC/NHSN, and IHI guidelines. CLABSI bundle compliance and 

surveillance outcomes were monitored among patients with central line using CDC/NHSN criteria. 

Results: The mean pre-test knowledge score increased from 5.72 to 8.28 following the intervention, and 

the improvement was statistically significant (p < 0.001). CLABSI maintenance bundle compliance 

improved from 89% in the pre-intervention period to 99% in the post intervention period. No CLABSI 

cases were identified during the study period.  

Conclusion: Structured training and continuous reinforcement significantly improved nurse’s 

knowledge and adherence to CLABSI maintenance bundle practices. Ongoing education and monitoring 

are essential to sustain high standards of infection prevention and patient safety. 
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INTRODUCTION 

Central venous catheters (CVCs) are essential devices commonly used in critically ill patients, 

particularly in intensive care units (ICUs). They facilitate administration of medications, fluids, and 

blood products directly into the central venous system and allow for hemodynamic monitoring. ¹ 

Although indispensable in critical care, their use is associated with an increased risk of central line–

associated bloodstream infections (CLABSIs). 

With the increasing use of CVCs in critically ill patients, the incidence of CLABSIs has also risen. 

CLABSIs are associated with increased mortality, morbidity, prolonged hospital stay, and increased 

healthcare costs. ² CLABSI is recognized as one of the most common yet preventable healthcare-

associated infections (HAIs). ³ Despite being largely preventable, CLABSIs continue to occur due to 

breaks in aseptic technique during insertion or inadequate maintenance of central lines. ⁴ 

Physicians and nurses are both responsible for insertion and maintenance of central venous catheters. 

Strict adherence to infection prevention practices is therefore essential. Reduction of CLABSI not only 

improves patient outcomes but also decreases ICU length of stay.5 

Several studies have demonstrated a significant reduction in CLABSI rates following implementation of 

central line insertion and maintenance bundles. ⁶ These bundles include key elements such as hand 

hygiene, maximal sterile barrier precautions, chlorhexidine skin antisepsis, optimal catheter site 

selection, scrubbing the hub before access, and daily review of line necessity with prompt removal of 

unnecessary lines. However, despite awareness of these practices, poor adherence and inconsistent 

application remain major challenges in clinical settings. ⁷ 

To address these gaps, educational interventions such as structured training programs have been 

implemented to improve compliance and reduce infection rates. Systematic reviews have demonstrated 

that educational interventions have a positive impact on CLABSI prevention in ICUs and wards. ⁸ The 

effectiveness of such programs depends on their structure, reinforcement, and continuous monitoring. 

Overall, evidence suggests that targeted educational interventions improve adherence to maintenance 

bundles and contribute to reduction of CLABSI incidence. ⁹ 

 

MATERIAL AND METHODS 

A quantitative prospective study was conducted in a 120-bedded tertiary care hospital with 42 intensive 

care unit (ICU) beds. The study was carried out over a period of three months from November 2025 to 

January 2026. 

A structured questionnaire based on Centers for Disease Control and Prevention (CDC) guidelines for 

central line–associated bloodstream infection (CLABSI) prevention was used to assess baseline 

knowledge among nurses working in ICUs and wards. The questionnaire was administered between 1st 

November 2025 and 5th November 2025. CLABSI rates were calculated using Centers for Disease 

Control and Prevention/National Healthcare Safety Network (CDC/NHSN) guidelines. 

A structured knowledge assessment was conducted among 100 registered nurses using objective-type 

questions. Based on identified learning needs, a structured training programme was developed using 

World Health Organization (WHO, 2009) guidelines on hand hygiene, CDC/NHSN (2021) guidelines on 

CLABSI prevention, and Institute for Healthcare Improvement (IHI, 2021) recommendations on central 

line bundles. 

All nursing staff working in ICUs and wards participated in a continuous training programme conducted 

through classroom teaching sessions and bedside demonstrations. The training focused on key aspects of 
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CLABSI prevention, including hand hygiene practices, aseptic handling of central venous catheters, and 

the alcohol-based scrub-the-hub technique before and after each catheter access. 

Documentation of justification for femoral line use beyond five days was made mandatory, and regular 

discussions with primary consultants were encouraged to facilitate early removal of central venous 

catheters when clinically appropriate. Daily rounds by infection control nurses (ICNs) were conducted 

for patients with central lines, and continuous surveillance of CLABSI cases was maintained in 

accordance with CDC/NHSN standards. 

 

RESULTS 

Retrospective review of surveillance data from the six months prior to the intervention demonstrated 

zero CLABSI cases. Similarly, during the study period, no CLABSI cases were identified among 

patients with central lines, indicating sustained adherence to infection prevention practices. 

The mean pre-test knowledge score was 5.72, which increased to 8.28 in the post-test following the 

structured training programme. The improvement in knowledge scores was statistically significant 

(paired t-test, p < 0.001), indicating the effectiveness of the educational intervention. 

CLABSI maintenance bundle compliance improved from 89% in the pre-intervention phase to 99% in 

the post-intervention phase, with notable improvement in hand hygiene practices, scrub-the-hub 

technique, and adherence to central line maintenance protocols. 

Knowledge Assessment 

The mean pre-test knowledge score was 5.72 (total score = 572), which increased to a mean post-test 

score of 8.28 (total score = 828) following the intervention, indicating an improvement in knowledge 

levels after structured training. 

 

Table 1: Comparison of knowledge scores (n=100) 

Assessment Mean Score Total Score p-value 

Pre-test 5.72 572  

Post-test 8.28 828 <0.001* 

 

 
 

CLABSI Bundle Compliance 

During the study period (November 2025 to January 2026), CLABSI maintenance bundle compliance 

was monitored across ICUs and wards. An increasing trend in compliance was observed, rising from 
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93% in November 2025 to 99% in January 2026. Throughout the study period, no CLABSI cases were 

reported among the 288 patients with central lines. 

 

Table -2 CLABSI Bundle compliance 

 
 

S.no Components Pre Intervention % (oct 

2025) 

Nov 2025 Dec 2025 Jan 2026 

1 6 steps of hand hygiene 85 88% 90% 96% 

2 Dressing  changed as per 

protocol (7 days and when its 

dirty) 

95 90% 92% 99% 

3 2% Chlorhexidine used 

during dressing change 

changed in aseptic manner 

92 95% 94% 99% 

4 Condition of dressing (Good, 

dry, not soiled) 

90 98% 96% 99% 

5 Scrub the hub before each 

usage 

85 98% 98% 99% 

6 Flush the line before and 

after usage (Tubing’s clear of 

blood and drugs) 

91 98% 98% 99% 

 

Table 3: clinical outcomes during study period 

Parameter Nov 2025 Dec 2025 Jan 2026 

Central line patients 51 46 29 

Central line days 288 308 227 

CLABSI rates 0 0 0 

CLABSI bundle compliance 93% 95% 99% 
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Table 4: Socio-demographic Data (n = 100) 

A total of 100 healthcare workers participated in the study. The majority were female (89%), while 11% 

were male. Regarding education, 53% were B.Sc. Nursing graduates and 47% were GNM nurses. Most 

participants (61%) were working in ICUs, while 39% were from wards. In terms of experience, 39% had 

more than 5 years of experience. 

Variable Categories Frequency Percentage 

Education GNM 47 47% 

 B.Sc Nursing 53 53% 

Area ICU 61 61% 

 Ward 39 39% 

Gender Male 11 11% 

 Female 89 89% 

Experience <1 year 20 20% 

 1–2 years 12 12% 

 2–3 years 19 19% 

 3–5 years 10 10% 

 >5 years 39 39% 

 

Statistical Analysis: 

Data were analyzed using descriptive and inferential statistics. Mean scores and percentages were used 

to summarize the data. A paired t-test was used to compare pre-test and post-test knowledge scores 

among nurses. A p-value of <0.05 was considered statistically significant. 

 

DISCUSSION 

The present study demonstrated that implementation of structured educational sessions was associated 

with a marked improvement in compliance of nurses adherence to central line–associated bloodstream 

infection (CLABSI) maintenance bundle practices in routine clinical settings. Baseline assessment 

revealed comparatively lower compliance in key practices such as hand hygiene and the scrub-the-hub 
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technique during catheter access. These gaps were addressed through repeated teaching sessions, bedside 

demonstrations, and continuous reinforcement strategies. 

The improvement in post-intervention knowledge scores and bundle compliance observed in the present 

study is consistent with findings reported by Pronovost et al. [4], who demonstrated that implementation 

of evidence-based central line bundles significantly reduced catheter-related bloodstream infections in 

intensive care units. Similarly, Berenholtz et al. [6] reported that structured educational interventions and 

adherence to catheter maintenance protocols resulted in substantial improvement in infection prevention 

practices and a reduction in CLABSI rates. 

In the present study, CLABSI bundle compliance improved progressively from 89% in the pre-

intervention phase to 99% in the post-intervention phase. Comparable findings were reported by Ista et 

al. [8], who concluded that educational interventions and regular monitoring improved healthcare 

workers’ compliance with CLABSI prevention bundles in critical care settings. Labeau et al. [7] also 

emphasized that continuous education and reinforcement of evidence-based guidelines play a major role 

in sustaining compliance with infection prevention practices. 

The findings further highlight that gaps in infection prevention practices continue to exist among 

healthcare workers, particularly in relation to hand hygiene compliance, catheter hub care, and timely 

removal of unnecessary central lines. Similar observations were reported by O’Grady et al. [1], who 

identified poor adherence to aseptic practices as a major contributing factor for catheter-related 

bloodstream infections. 

Continuous surveillance of device-associated infections was maintained throughout the study period, and 

patients were followed even after transfer from the intensive care unit to ward settings to ensure 

continuity of surveillance. This strengthened the reliability of outcome monitoring and enabled a 

comprehensive assessment of central line care practices across different clinical areas. 

No CLABSI cases were identified during the study period. Although direct causation cannot be 

established due to the multifactorial nature of CLABSI, the progressive improvement in bundle 

compliance suggests that structured training, continuous monitoring, and reinforcement strategies may 

contribute to improved adherence to evidence-based infection prevention practices and enhanced patient 

safety outcomes. 

Overall, the findings support existing evidence that ongoing education, audit feedback, and regular 

reinforcement are essential to sustain behavioral change and improve compliance with CLABSI 

prevention bundles among nursing staff. 

CONCLUSION 

The present study highlighted key gaps in central line–associated bloodstream infection (CLABSI) 

maintenance bundle practices, particularly in areas such as hand hygiene and scrub-the-hub technique, 

which were identified and targeted for intervention. The findings demonstrate that structured and 

continuous teaching and training programmes play an important role in improving awareness and 

reinforcing adherence to infection prevention practices among nursing staff. Regular education on when 

and how breaches in aseptic technique may occur, along with timely identification and correction of 

such practices, can strengthen compliance with standard protocols. Furthermore, assessment of 

awareness regarding infection control practices provides an opportunity for positive reinforcement and 

contributes to improved acceptance and implementation of CLABSI bundle measures in clinical 

practice. 
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