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ABSTRACT 
Background: Central Line-Associated Bloodstream Infections (CLABSIs) remain a significant 
healthcare challenge, contributing to increased morbidity, mortality, and healthcare costs. 
Adherence to evidence-based guidelines plays a crucial role in prevention, and educational 
interventions for nurses can enhance knowledge and compliance.  
Objective: To evaluate the effectiveness of an educational intervention on nurses’ knowledge 
regarding CLABSI prevention, and to assess the association between knowledge levels and selected 
demographic variables of ICU nurses at Fatima Memorial Hospital, Lahore. 
Methods: A quasi-experimental pre/post design was conducted over four months with 40 ICU 
nurses selected through convenient sampling. Eligible participants were aged 25–40 years, with 1–
10 years of experience, working in Paediatric, Medical & Surgical ICU, NICU, CCU, HDU, and 
Dialysis units. Data were collected using a structured questionnaire, and results were analysed using 
descriptive and inferential statistics. 
Results: Most participants (70%) were aged 26–30 years, and 87.5% were female. Qualifications 
included Post RN B.Sc. Nursing (40%), Generic B.Sc. Nursing (32.5%), and General Nursing 
Diploma (27.5%). Clinical experience ranged from 3–6 years (87.5%) to 7–10 years (12.5%). 
Prior CLABSI training was reported by 42.5%. Pre-test results showed 80% had moderate 
knowledge and 10% adequate knowledge. Post-intervention, 80% achieved adequate knowledge, 
with no participants in the inadequate category. Knowledge scores were significantly associated 
with demographic variables. 
Conclusion: The educational intervention proved effective in enhancing nurses’ knowledge of 
CLABSI prevention. Regular training programs and reinforcement of evidence-based guidelines are 
recommended to sustain knowledge and improve clinical practices, ultimately reducing infection 
rates and improving patient outcomes. 
Keywords: Effectiveness, Nurses, Knowledge, Central Line Associated Infection. 

 
  INTRODUCTION 
Central line-associated bloodstream infections 
(CLABSI) are serious healthcare-associated 
infections that arise from central venous catheter 

(CVC) insertion and maintenance (Patel et al., 
2019). They pose significant risks to patient safety 
due to high morbidity, mortality, and economic 
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burden. CLABSI occurs when pathogens enter 
the bloodstream through a central line, often 
because of inadequate aseptic practices (Mostafa 
et al., 2022). According to Al-Yateem in 2021, 
evidence-based CLABSI guidelines provide 
benchmarks for infection prevention, guide 
reflective practice, and support operational 
protocols (Al-Yateem, 2021). 
The financial and clinical impact of CLABSI is 
substantial. Ball and Singh in 2020 reported that 
each case can increase healthcare costs by 
$33,000 and extend hospital stays by three weeks 
(Sartelli et al., 2020). Risk of infection also varies 
by site; femoral catheter placement carries higher 
infection rates compared to jugular access 
(Celegen & Celegen, 2023). Preventive measures, 
including hand hygiene with alcohol-based rubs 
or antiseptic solutions, sterile gloves, and aseptic 
insertion techniques, are essential (Kramer et al., 
2022). Nurses are central to these practices, 
ensuring sterile handling, proper dressing, and 
documentation, making their role critical in 
CLABSI prevention (Star et al., 2024). 
Global studies show variation in CLABSI 
prevalence. For instance, Kuwait reported 14.9 
cases per 1,000 catheter days (Al-Shukri, 2021). 
In Pakistan, where central line use is common, 
high CLABSI rates persist due to limited nurse 
training (Hussain et al., 2021). Conversely, 
countries emphasizing specialized training have 
achieved better outcomes (Kim & Park, 2020). 
This highlights the importance of professional 
education and adherence to international 
standards. 
Nurse staffing also influences infection rates. 
Adequate nurse-to-patient ratios have been 
linked with reduced CLABSI incidence and 
improved survival (AlHarbi et al.). Centers 
requiring mandatory training before CVC 
management report safer practices (Saade et al., 
2024). However, variability in adherence across 
hospital units suggests a need for consistent 
reinforcement of infection control measures  
(Brooks et al., 2021).  
The Centers for Disease Control and Prevention 
(CDC) has outlined evidence-based guidelines 
for both CVC insertion and maintenance (Piner, 
2023). Insertion standards include hand hygiene, 
maximal sterile barriers, chlorhexidine skin 
antisepsis, optimal site selection, and avoiding 
unnecessary guidewire exchanges (DeVries & 
Hallam, 2024). Maintenance standards focus on 

sterile dressings, routine replacement of tubing 
and transducers, and aseptic handling during 
access or dressing changes (JOSEPH et al., 2022). 
Nurses, being primarily responsible for line 
maintenance, play a pivotal role in ensuring 
compliance with these measures (Vaismoradi et 
al., 2020). 
Despite established guidelines, studies show gaps 
in nurses’ knowledge and compliance. Research 
in Egypt revealed low awareness and adherence to 
evidence-based practices (Al-Tamimi et al., 2023). 
This underscores the need for periodic 
reassessment and continued training (Ayoola et 
al., 2024). According to recent report stressed 
that regular evaluation of staff knowledge is 
essential to sustain preventive practices (Idrus, 
2025). Evidence further suggests that nurses who 
receive ongoing training or pursue advanced 
education demonstrate stronger adherence to 
aseptic practices, ultimately lowering nosocomial 
infection rates (Hawker et al., 2022). The purpose 
of this study was to evaluate the effectiveness of 
an educational intervention in improving nurses’ 
knowledge regarding the prevention of central 
line-associated bloodstream infections (CLABSI) 
and to examine the association between 
knowledge levels and selected demographic 
variables among ICU nurses at Fatima Memorial 
Hospital, Lahore. 
 
Hypotheses 

• Null Hypothesis (H₀): There is no significant 
difference in nurses’ knowledge regarding 
CLABSI prevention before and after the 
educational intervention. 

•  
• Alternative Hypothesis (H₁): There is a 

significant difference in nurses’ knowledge 
regarding CLABSI prevention after the 
educational intervention. 
 
Materials and Methods: A quasi-experimental 
pre- and post-test study was carried out at Fatima 
Memorial Hospital, Lahore, over a period of four 
months following approval from the Institutional 
Review Board (IRB). A total of 40 nurses, aged 
25–40 years with 1–10 years of clinical 
experience, were selected through convenient 
sampling from ICUs, NICU, CCU, HDU, 
Paediatrics, and Dialysis units. Student nurses, 
unwilling staff, and those working in general 
wards were excluded. Data were collected using a 
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validated and reliable questionnaire (Sachan et 
al., 2022; r = 0.81), which included demographic 
information and 20 multiple-choice questions 
assessing knowledge of CLABSI. A pre-test was 
administered, followed by an educational 
intervention consisting of a structured 
presentation covering CLABSI definition, risk 
factors, causes, and CDC prevention standards, 
and then a post-test survey. Ethical 
considerations, including informed consent, 

voluntary participation, and the right to 
withdraw, were strictly observed. The paired t-test 
was applied to evaluate the effectiveness of the 
educational intervention on nurses’ knowledge 
of CLABSI prevention, with p < 0.05 considered 
statistically significant. Additionally, one-way 
ANOVA was used to determine the association 
between demographic variables and knowledge 
scores. 

 
Results 

Table 1: Distribution of Participants by Sociodemographic Variables 
 n % 

Age (years) 

21-25 6 15 
26-30 28 70 
31-35 6 15 
36 and above 0 0 

 n % 

Gender 
Male 5 12 
Female 35 88 

Analyzed by frequency ‘n’ and percentage ‘%’ 
 
Table 1 describes the sociodemographic characteristics of the study participants. The majority of nurses 
(70%) were between 26–30 years of age, followed by 15% each in the age groups of 21–25 and 31–35 
years, while none were above 36 years. Regarding gender, most participants were female (88%), whereas 
only 12% were male. 

 
Table 2: Distribution of Participants by Educational Status and Years of Experience 
 n % 

Educational status 
General Nursing Diploma  11 27 
B.Sc. Nursing 13 33 
Post-basic B.Sc. Nursing 16 40 

 n % 

Years of Experience 

<2  0 0 
3-6  35 87 
7-10 5 13 
Above 10 0 0 

Analyzed by frequency ‘n’ and Percentage ‘%’ 
 
Table 2 describes the educational status and years of experience of the study participants. Most nurses 
(40%) held a post-basic B.Sc. Nursing degree, followed by 33% with a B.Sc. Nursing degree and 27% 
with a General Nursing Diploma. In terms of professional experience, the majority (87%) had 3–6 years 
of experience, while 13% had 7–10 years, and none had less than 2 years or more than 10 years of 
experience. 

 
Table no 3: Knowledge level of nurses before and after educational intervention 

Level of knowledge 
Pre‑test Post‑test 

n % n % 
Inadequate 4 10 0 0 
Moderate 32 80 8 20 
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Adequate 4 10 32 80 
Total 40 100 40 100 
Analyzed by frequency ‘n’ and percentage ‘%’ 

 
Table no 3 Level of knowledge categorized as Inadequate, moderate and adequate knowledge. 10% had 
pretest adequate and inadequate knowledge level, 80% moderate. While in posttest 20% showed 
moderate and 80% showed adequate knowledge and no one showed inadequate knowledge level after 
educational interventional session. 

 

 
Table no 4 presents the comparison of participants’ knowledge scores regarding CLABSI prevention 
before and after the educational intervention. The overall mean knowledge score improved significantly 
from 1.98 ± 0.46 in the pre-test to 2.70 ± 0.46 in the post-test, with a p-value of 0.001, indicating a 
statistically significant increase in knowledge following the intervention. 

 
Table 5: Association of Post-test Knowledge Scores with Educational Status and Years of 
Experience among Nurses 

Demographic Variable Category 
Post-test  

P-value 
Mean ± SD 

Educational Status 
General Nursing Diploma 2.50 ± 0.42 0.064 
B.Sc. Nursing 2.68 ± 0.44 0.041 
Post RN B.Sc. Nursing 2.85 ± 0.40 0.001 

Years of Experience 
3–6 years 2.68 ± 0.45 0.062 
7–10 years 2.75 ± 0.48 0.024 

Analyzed by one-way Anova with p less than 0.05 
 

Table no 5 presents the association between 
nurses’ post-test knowledge scores on CLABSI 
prevention and selected demographic variables. 
Analysis using one-way ANOVA showed that 
educational status had a significant effect on 
knowledge improvement. Post RN B.Sc. Nursing 
graduates achieved the highest post-test mean 
score (2.85 ± 0.40, p = 0.001), followed by B.Sc. 
Nursing graduates (2.68 ± 0.44, p = 0.041). 
Although General Nursing Diploma holders also 
improved (2.50 ± 0.42), their results did not 
reach statistical significance (p = 0.064). Similarly, 
years of experience showed a significant 
association with knowledge scores. Nurses with 
7–10 years of experience scored slightly higher 
(2.75 ± 0.48, p = 0.024) compared to those with 
3–6 years (2.68 ± 0.45, p = 0.062). 
 
 
 

Discussion:  
The present study evaluated the effectiveness of 
an educational intervention on nurses’ 
knowledge regarding CLABSI prevention. The 
results demonstrated a significant improvement 
in knowledge scores after the intervention, with 
80% of participants achieving adequate 
knowledge, compared to only 10% before the 
training. These findings are consistent with 
several previous studies. Ahmed and colleagues in 
2019 also reported that more than half of nurses 
initially had only fair knowledge levels, but post-
test scores improved markedly following an 
educational program (Ahmed, 2022). Similarly, 
Dsilva found that nurses’ knowledge increased 
one week after receiving a self-instructional 
module on central venous catheter care (Dsilva et 
al., 2022), while Abdo and colleagues observed 
significant gains two weeks after an educational 
intervention (Abdo et al., 2020). These 

Table no 4: Knowledge level of the study participants  
Knowledge Level Pre-test  Post-test  

 

 (Mean ± SD) (Mean ± SD) P-value 
Overall, Knowledge Score 1.98 ± 0.46 2.70 ± 0.46 0.001 
Analyzed by paired t test with p less than 0.05 
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similarities suggest that structured training 
consistently enhances knowledge across different 
clinical settings. 
The demographic analysis of this study showed 
that education level and years of experience were 
significantly associated with post-test knowledge 
scores. This contrasts with findings from Sachan 
and colleagues in Kanpur, where no such 
association was found (Sachan et al., 2022). The 
difference may be explained by variations in 
sample size, educational background, and 
institutional emphasis on infection control 
practices. 
In terms of baseline knowledge, the pre-test 
results of this study (80% moderate knowledge, 
10% inadequate, 10% adequate) are in partial 
agreement with Sachan and colleagues, who also 
observed knowledge deficits among nurses 
(Sachan et al., 2022). However, the results differ 
sharply from Ahmad and colleagues study  in 
Srinagar, where 70% of nurses had inadequate 
knowledge regarding CLABSI, with mean scores 
significantly lower than those observed in the 
present study (Ahmed et al., 2021). Such 
discrepancies may reflect contextual differences, 
such as training opportunities, availability of 
resources, and exposure to infection control 
protocols. 
In contrast to the positive outcomes reported 
here and in other studies, Chi and colleagues in 
China identified persistent knowledge and 
practice gaps among 835 ICU nurses, where only 
43% consistently used maximum barrier 
precautions, and 14% had never used 
chlorhexidine for antisepsis (Chi et al., 2020). 
This divergence highlights that while educational 
interventions may improve knowledge, 
consistent adherence to evidence-based practices 
requires not only training but also continuous 
monitoring, institutional support, and 
reinforcement through infection control policies. 
 
Conclusion: The present study demonstrates that 
while nurses initially showed moderate levels of 
knowledge, the implementation of an 
educational program led to a statistically 
significant improvement in knowledge scores. 
This reinforces the importance of structured 
training sessions, continuous education, and 
adherence to evidence-based guidelines in 
reducing the risk of CLABSI and promoting 
patient safety. 

Practical Implications: The findings of this study 
highlight several important implications for 
nursing practice, education, and hospital policy. 
 
▪ Clinical Practice: Regular educational 
interventions should be incorporated into 
routine nursing practice to ensure consistent 
adherence to CLABSI prevention protocols.  
 
▪ Nursing Education: Continuous professional 
development programs, workshops, and refresher 
courses should be institutionalized to update 
nurses on evolving evidence-based guidelines.  
 
▪ Hospital Administration: Hospital policies 
should emphasize mandatory training sessions on 
infection prevention and establish monitoring 
mechanisms, such as audits and feedback 
systems, to reinforce compliance.  
 
▪ Patient Safety: By improving nurses’ 
knowledge and adherence to evidence-based 
guidelines, the likelihood of CLABSI can be 
significantly reduced.  
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