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Abstract Background: Central Line-Associated Bloodstream Infection (CLABSI) takes place when bloodstream
is invaded by bacteria or pathogens through a central venous catheter (CVC). Serious complications can result from
CLABSI as sepsis, endocarditis, thrombophlebitis, prolonged hospitalization, increased mortality, and antibiotic
resistance. Aim: The aim of this study was to determine the impact of implementing an educational program about
central venous catheters infection prevention on knowledge and practice of nurses, and infection rate at surgical
ward. Method: study were performed on a purposive sample of “50” nurses working at surgical ward of
gastrointestinal surgical center (GSIC), city of Mansoura, Dakahlia governorate, Egypt, in a form of a Quasi-
experimental research design. Data were collected through three tools; structured Interviewing Questionnaire
(Demographic questionnaire and nurses’ knowledge questionnaire sheet regarding prevention of CLABSI),
Observational checklists, Calculation of infection rate. Results: Regarding total nurses’ knowledge pre and post
intervention, there were statistically significant differences, also pre and at follow up (P=0.025* P=0.005*
respectively). Total practice displayed highly statistically significant differences between pre and post intervention as
well as pre intervention and at follow up phase with (P<0.001**). As well as, infection rate was 58% in the pre
intervention phase which decreased in the post intervention and follow up phase (44% and 36%
respectively).Conclusion: The study demonstrated that implementing an educational program significantly
enhanced nurses' knowledge and practices related to CLABSI prevention. Recommendations: Periodical and
continuous evaluation of nurses’ performance should be done to improve the quality of their performance.
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1. Introduction

A central line or central venous access is also known as
a central Venous Catheter (CVC) that is an indwelling
device inserted into major central veins, its terminal lumen
located in the right atrium, inferior vena cava, or superior
vena cava. [1].

The three primary sites for CVC placement are the
internal jugular, femoral, and subclavian veins which are
preferred for temporary CVC insertion. Moreover, for
peripherally inserted central catheters (PICCs), the basilic
and brachial veins can be used. Among these, the internal
jugular vein (1J) is often carefully selected due to its

complication, and the facility of using ultrasound guidance.
The right 1J is the most direct route to the superior vena
cava (SVC) and right atrium as it is wider and more
superficial, making it easier to cannulate [2].

In case of critically ill patients, the femoral vein is
sometimes favored, mainly because the groin area is
usually free of other medical equipment. While patients
with femoral CVCs can move their limbs more freely, the
site is linked to a higher incidence of thrombotic
complications and catheter-associated infections [3,4].

Regarding the possible serious adverse effects on
patient health, complications associated with CVCs are a
significant concern in clinical practice which can occur
during insertion, through the catheter's use, or after
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removal. One of the most critical complications is
infection of CVCs. CLABSI can cause sepsis, extended
hospital stays, and even death if not promptly managed.
Infections may result from poor sterile technique during
insertion or the catheter becoming colonized by bacteria
over time, making them a significant cause of hospital-
acquired infections (HAISs) [5].

Definition of CLABSI is an infection arising in patients
with a CVC within 48 hours of infection onset, and not
associated with another source as stated by the Centers for
Disease Control and Prevention (CDC) [6]. The incidence
of CLABSI in U.S. hospitals has decreased by over 50%
since 2008, with a rate of 0.2-0.5 cases per 1,000 central
line days in recent years [7]. A multi-center study in Egypt
found CLABSI rates ranging from 0.8 to 4.3 per 1,000
central line days [8].

Preventing CLABSI is crucial for improving patient
outcomes, lowering healthcare costs, and ensuring patient
safety. Evidence-based practices, including sterile
techniques during insertion, maintenance of central line,
proper hand hygiene, and bundled interventions, have
been shown to successfully decrease the occurrence of
these infections [9].

The implementation of CLABSI bundles has been
shown to decrease the occurrence of CLABSI, improving
patient outcomes and reducing hospital-acquired
complications. The two components of this bundle are
insertion and maintenance. Four parts complete the
insertion bundle: optimal site selection, hand hygiene,
skin preparation by alcohol-based chlorhexidine, and
maximum  barrier  precautions. Whereas The
maintenance bundle (HEART):Hand hygiene, Ensure
appropriate dressing, Aseptic technique maintained during
accessing, changing needless connector and during
dressing (scrub the hub for 15 sec), Remove the line when
no longer needed, and tubing and devices changed on time
[10]. Educational programs focused on CLABSI
prevention is critical in enhancing healthcare providers'
awareness and knowledge about the risks related to central
line use and the importance of practices to control
infection.

These programs help nurses and other healthcare
professionals stay up-to-date with the latest guidelines,
evidence-based  interventions, and  technological
advancements aimed at reducing the incidence of CLABSI.
When nurses are equipped with the necessary tools and
knowledge, they are more likely to implement preventive
measures, such as adhering to proper hand hygiene, using
maximal sterile barriers during insertion, and regularly
assessing the necessity of central lines [11].

1.1. Significant of the Study

Nurses have an important role in prevention of CLABSI,
they must have the ability to prevent central line
complication and provide high quality of care to patient.
Using bundles is predictable to simplify central line care,
decrease infection rates, improve health and reduce length
of hospital stay so, the health care cost decline [12]. The
Centers for Disease Control and Prevention (CDC)
estimates that every year, over 1.7 million hospitalized
patients have health-related infections (HAIs), and over
98,000 of them pass away. CLABSI is considered as one

of HAIs [13].

1.2. Study Aim

The aim of this study was to determine the impact of
implementing an educational program about central venous
catheters infection prevention on knowledge and practice of
nursing staff, and infection rate at surgical ward.

1.3. Research Hypothesis

1. Implementation of an educational program would
enhance level of nurses’ knowledge about the guidelines
for preventing CLABSI.

2. The practice of nurses regarding prevention of
CLABSI post the educational program would be better
than pre-educational program.

3. CLABSI rate would be decreased after application of
the educational program.

2. Methods

2.1. Study Design

A quasi-experimental research design was used to
achieve the aim of the present study and to evaluate the
effect of an intervention on its participants furthermore, it
is practical, practical, and it is more adjustable real setting.

2.2. Setting

The study was directed at surgical ward of
gastrointestinal surgical center (GSIC), Mansoura city,
Dakahlia governorate, Egypt.

2.3. Sample

A purposive sample of 50 nurses working in the
previous mentioned setting included in the study.
Inclusion criteria involved nurses handled patients with
central line, aged less than 60 years, and willing to
participate in the study. Whereas exclusion criteria; nurses
who were on vacation or already attend formal teaching
module about prevention of CLABSI.

2.4. Tools of Data Collection

Three tools were used in this study:

Tool I: Structured Interviewing Questionnaire: It
involved two parts: Part one: Demographic data: This tool
was to assess demographic data of nurses: It included
questionnaire about nurses’ age, gender, education level,
years of experience, attending training courses associated
with nursing care for central venous catheter. Part two:
Nurses' knowledge questionnaire sheet regarding
prevention of CLABSI: This tool was developed by the
researcher based on relevant old and recent literatures
[14,15] to assess nurse's knowledge related to prevention
of CLABSI. Items of this tool were also related to central
line insertion sites and uses, definition of CLABSI and its
pathogenesis, central line insertion and maintenance
bundles, and strategies that help preventing infection.
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Scoring system: Questionnaire of this tool divided into
two sections: section 1 contained 18 multi choices
questions and section 2 contained 10 true or false
questions. For multi choices questions, each question had
4 choices, only one is correct. Each answer took a score of
(1) for correct answer and (0) for wrong one.

The total score, prolonged from 0 to 28, was the sum of
the responses for the 28 questions and the total score was
classified as: All scores were transformed into score % as
follow: Poor level of knowledge < 50%, Moderate

knowledge %50 <75% and good knowledge level > 75 [16].

Tool 11: Observational Checklists: Observational
checklists that used to assess the nurses' practice toward
preventing central-line associated bloodstream infection.
This tool consisted of five parts: Part one: Hand Hygiene:
It included 16 statements tested by the researcher to
evaluate the compliance of nurses regarding hand hygiene
and hand rub. This part was adapted from [17]. Part two:
Personal Protective Equipment (PPE) donning (putting
on): Adopted from [18]. It included 8 statements checked
by the researcher to assess if the nurse is putting on PPE
properly. Part three: Central line maintenance bundle: It
included 6 statements checked by the researcher to assess
if the nurses were following the maintenance bundle for
decreasing CLABSI. This part was adopted from [19].
Part four: Changing central venous catheter dressing: It
includes 14 statements checked by the researcher for
assessing nurse’s practice regarding changing central line
different types of dressing [20]. Part five: Personal
Protective Equipment (PPE) doffing (putting off): It
included 14 statements checked by the researcher to assess
if the nurse was putting off PPE properly.

Scoring system: The total score of the nurses' practice
enumerated to be 58 steps. The possible choice for each
item is scored by Likert scales (not done=0, incomplete
done=1 and done =2 degrees). The practice was
considered satisfactory if the percent score was >75% and
unsatisfactory if the percent score <75% [5].

Tool I1I: Calculation of infection rate: Assessing of
CLABSI infection rate with the help of personal digital
assistant (PDA) instrument and hospital record, the
researcher got the number of blood stream infection cases
and estimate rate of infection through the following
equation:

# of Infections
Population at Risk

x constant (k) = Rate of Infection

Diagnosis criteria for central line associated
bloodstream infection that stated by Canadian Nosocomial
Infection Surveillance Program (CNISP, 2007):

1. Recognized pathogen cultured from one or more than
one blood cultures, different from infection at another site.

2. At least one of the subsequents, fever >38°C, chills,
hypotension or signs of infection at insertion site of the
catheter.

Pilot study:

The pilot study was carried on 10% of nurses (5) within
the selected criteria to estimate the tool's applicability and
relevance, the clarity of the study questionnaire and the
expected time necessary to complete it. Subsequently,
required modifications were implemented. The data
obtained from the pilot study were analyzed and no radical

modification was done in the assessment tools, so nurses
shared in the pilot study were involved again in the actual
study sample.

Validity:

Tool 2 (part 2, 3&4) were adopted, tool land tool 2
(part 1 &5) were adapted by the researcher. After the tool
was established, it was revised and tested by a panel of
experts in the field, and necessary modifications were
done (two assistant professors from faculty of nursing and
three assistant professors from faculty of medicine,
Mansoura University, Egypt).

Reliability:

The reliability of knowledge assessment questionnaire
and nurses practice checklists were projected using the
Cronbach's Alpha test to be (o = 0.903& 0.897
respectively).

Data collection

Collection of data and implementation of the program
were accomplished over a 9 months which started from
beginning of December 2019 to the end of August 2020.
The study was implemented by the following phases;
Phase 1: Preparatory phase:

This phase consist of development of the tools which
used to collect data through reviewing relevant literature,
books, articles, journals and internet search.

Phase 2: Exploratory phase:

Nurses were separated into small groups (10 groups, 5
nurses for each group) the aim and the nature of the study
was explained and took their consents for participation. To
collect data, four phases took place (assessment, planning,
implementation and evaluation phase).

Assessment phase:

The researcher presented herself to the nurses and
explained the goals of the study. The pre-test assessment
was done for each of them to evaluate their demographic
data, knowledge as well as practice about central venous
catheters and how to prevent CLABSI.

Planning phase:

Based on results of pre-test and relevant literature
reviewing, an educational program was developed depending
on the definite needs assessment of nursing staff. The
educational program covered the theoretical and practical
skills regarding central venous catheters infection prevention.
The booklet is written in a simple Arabic language.
Implementation phase:

Nurses were separated to small groups (5 nurses for
each); the study program was implemented in six sessions.

The contents of the program: was delivered through:
Theoretical contents: General information about CVC, its
uses and insertion sites, and central line bundles.
Introduced through two weeks (2 sessions /week for each
group) nearly 20:30 minutes for each session. Practical
contents: Strategies help preventing CLABSI as hand
hygiene, PPE donning, changing dressing for central
venous catheter, central venous catheter maintenance
bundle and PPE doffing. Presented over two weeks (1
session /week for each group) nearly 30:45 minutes for
each session.

Evaluation phase:

Evaluation for nurses was carried out in three times
throughout the study time. The first evaluation (pre-test)
was done at the assessment phase, the second (post-test)
was done immediately post the implementation phase, and
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the third one (follow up) was done after six months from
the second. The same tools for data collection were used
in all these phases.
Statistical analysis

Statistical analysis was performed using SPSS for
windows version 20.0 (SPSS, Chicago, IL). Study data
were expressed in number and percentage. Chi-square test
(or fisher’s exact test when applicable) was used to
compare variables with categorical data. There are
statistical tests used to compare the means of two groups
to see significant differences if present. Correlation co-
efficient test was used to test for correlations between two
variables with constant data. The reliability (internal
consistency) test for the questionnaires was calculated.
Statistical significance was set at p<0.05.
Ethical considerations

An approval to conduct the study from the Ethical
Committee of Faculty of Nursing, Mansoura University
was gained (Ref. No. 163); Oral consent from every
participant was obtained after fully explanation of the
purpose, privacy and confidentiality of the participant
nurses kept during data collection. Moreover, nurses had
the right to refuse the involvement in the study or take
away at any time.

3. Result

Table 1: Shows that total knowledge score was 13.5
+5.7with mean and standard deviation which increased
into 16.6 £7.8 in post intervention and 17.2 £7.2 in follow

up phase. There were statistically significant differences
related to total nurses’ knowledge pre and post
intervention, and pre and follow up (P=0.025*, P=0.005*
respectively).

Table 2: Illustrates nurses’ practice regarding hand
washing, PPE donning, central line maintenance bundle,
changing central line dressing , and PPE doffing , was
57.6 8.9 with mean and standard deviation which
increased into 85.0 £7.0 in post intervention and slightly
decreased again 79.9 #6.5 in follow up phase. Total
practice shows highly statistically significant differences
between pre and post intervention, and pre intervention
and follow up phase with (P<0.001**).

Table 3: Shows that there was positive significant
correlation between nurses’ knowledge and practice in
both post intervention and follow up phase as (p=0.017*&
0.023*) but in the pre intervention phase there was no
significance difference as p= 0.587.

Figure 1: Shows that infection rate was 58% in the pre
intervention phase which decreased in the post
intervention and follow up phase (44% and 36%
respectively).

Table 4: Shows highly statistically significant
differences (P<0.001**) between level of nurses’
knowledge and infection rate in both post intervention and
follow up phases. Regarding nurses’ practice, there were
highly statistically significant differences (P<0.001**)
between nurses’ practice and rate of infection in the post
intervention phase. At follow up phase, there were
statistically significant differences (P=0.008%).

Table 1. Assessment of total nurses’ Knowledge (n=50)

Pre — Intervention

Post — Intervention

Mean +SD Mean +SD
Section 1 8.0 +3.8 9.8+4.1
Section 2 55423 6.8 £2.3
Total knowledge 135 45.7 16.6 +7.8

score

6 months
Follow — up Significance 1 Significance 2
Mean £SD
10.5+5.2 T=2.276, P=0.025* T=2.744, P=0.007*
6.7 £2.7 T=2.826, P=0.006* T=2.392, P=0.018*
17.2+7.2 T=2.269, P=0.025* T=2.849, P=0.005*

Section 1: multi choices questions. Section 2: true or false questions.

Significance 1: (Pre — Intervention / Post — Intervention) (Student’s t — test)
Significance 2: (Pre — Intervention / 6 months Follow — up) (Student’s t — test)

Table 2. Assessment of the nurses’ total practice score (n=50)

Pre — Intervention

Post — Intervention

Mean £SD Mean £SD
Hand washing checklist 17.7 £3.0 26.0 £2.9
Personal Protective
Equipment (PPE) 55+2.6 9.2+23
donning (putting on)
_Central line 36421 76422
maintenance bundle
Changing cgntral line 14.9425 23.843.0
dressing
Personal Protective
Equipment (PPE) 159+4.4 18.4+2.5
doffing (putting off)
Total practice score 57.6 £8.9 85.0+7.0

6 months
Follow — up Significance 1 Significance 2
Mean £SD
25.242.7 T=14.213, P<0.001** T=13.124, P<0.001**
8.4+2.6 T=7.595, P<0.001** T=5.818, P<0.001**
6.7 £2.0 T=9.451, P<0.001** T=7.614, P<0.001**
222431 T=16.027, P<0.001** T=12.800, P<0.001**
17.4 2.2 T=3.506, P<0.001** T=2.087, P<0.001**
79.9 #6.5 T=17.060, P<0.001** T=14.262, P<0.001**

Significance 1: (Pre — Intervention / Post — Intervention) (Student’s t — test)
Significance 2: (Pre — Intervention / 6 months Follow — up) (Student’s t — test)
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Table 3. Correlation between nurses’ knowledge and practice (n=50)
Nurses’ Practice
R P
Nurse’s Knowledge
Pre — intervention 0.079 0.587
Post - intervention 0.337 0.017*
6 months Follow — up 0.332 0.023*
(*) P value is significant if < 0.05
70 b4
- 56 :
50
40
#
30
20
10
0
Pre - intervention Post — intervention Follow
® High Infection rate M Low Infection rate
Figure 1. Comparison of the infection rate
Table 4. Association between Infection rate with nurses’ knowledge and practices (n=50)
Pre — Intervention Post — Intervention 6 months Follow — up
High Low Chi- High Low Chi- High Low Chi-
Infection Infection square / Infection Infection square / Infection Infection square /
rate (n=29)  rate (n=21) Fisher’s rate (n=22) rate (n=28) Fisher’s rate (n=18) rate (n=32) Fisher’s
n % n % exact test n % n % exact test N % n % exact test
Nurses’
knowledge
Poor
17 58.6 9 42.9 12 545 0 0.0 10 556 0 0.0
knowledge X2=
Moderate X?=2.763, X?=21.805, o
knowledge 5 17.2 8 38.1 P=0.251 7 318 12 429 P<0.001%* 4 222 11 344 ng.ggf;*
Good 7 24.1 4 19.0 3 136 16 571 4 222 21 656
knowledge
Nurses’
practice
Unsatisfactory
practice 23 793 12 571 X2=2.850, 15 682 2 7.1 X2=20.455, 12 66.7 9 28.1 X2= 7,025,
H —_ *k — *
Sag'f;g;izry 6 207 9 429 P00 5 318 26 929 P000 6 333 23 719 0008

(*) P value is significant if < 0.05 (**) P value is highly significant if < 0.001

4. Discussion

Most of sickness, deaths, and increased healthcare
budgets in clinical settings are due to CLABSIs. Nurses
play a critical role in preventing these infections through
strict adherence to evidence-based guidelines and
infection control practices. Their knowledge, awareness,
and implementation of proper central line care such as
sterile technique during insertion and maintenance, hand
hygiene, and timely removal of unnecessary lines are
essential in reducing CLABSI rates. Evaluating and
enhancing nurses' knowledge and practices is therefore
crucial to improve patient safety and achieve better
healthcare outcomes.

This study demonstrated significant progress in the
knowledge of nurses regarding CVC insertion sites, uses,
definition of CLABSI, pathogenesis of infection, central

line insertion and maintenance bundles, as well as
strategies that help preventing of infection. More than half
of the studied nurses had poor level of knowledge pre
intervention which decreased in post intervention and
follow up phase. This agreed with [21] who reported that
mean score knowledge level of nurses was high
immediately, in their study "Effectiveness of education
intervention on nurse's knowledge regarding the
prevention of central line infection in the intensive care”
discovered that posttest knowledge on prevention of
infection were higher than pretest score. Also, [4] showed
that over three fourths of nurses had poor answer
concerning assessment, prevention and care of CVC as
knowledge domains of nurses about central venous
catheter insertion.

Moreover, this finding was constant with [22] who
exposed that the mainstream of the studied nurse's had
poor practice pre educational program that become
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satisfactory immediate and post program application. This
outcome was consistent with [23] in their study on the
impact of a planned teaching module on ICU nurses'
knowledge and practice regarding prevention of CLABSI
occurs with total parenteral nutrition, they revealed that
nurses' knowledge had meaningfully improved following
the planned teaching module. This finding is in
concordance with [24] who stated that the application of
educational program concerning care of CVC led to
statistical significant improvement of knowledge level
among nurses.

The current study revealed that total practice including
hand washing, PPE donning, central line maintenance
bundle, changing central line dressing and PPE doffing
showed highly statistically significant differences between
pre and post intervention, as well as pre intervention and
follow up phase. This was in the same line with [25], who
conducted a meta-analysis and confirmed that proper hand
hygiene was a critical factor in preventing not only
CLABSI but also other healthcare-associated infections
(HAIs). [26] Found that improving hand hygiene
compliance among healthcare workers led to a significant
reduction in CLABSI rates.

Also [26] found that correct PPE donning, especially
during catheter insertion or maintenance procedures,
significantly reduced CLABSI incidents in a hospital
setting. Their analysis indicated that when healthcare
workers followed PPE protocols accurately, there was a
40% reduction in bloodstream infections related to central
lines. Besides [27] conducted a large-scale multi-center
study that demonstrated PPE compliance during high-risk
procedures (such as catheter insertion and line dressing
changes) directly correlated with decreased rates of
CLABSI.

A study by [28] found a forty percent reduction in
CLABSI incidence following the implementation of a
maintenance bundle. [29] Examined the impact of more
frequent central line dressing changes in reducing
CLABSI rates. The results indicated that changing central
line dressings at least every seven days, or sooner if soiled,
significantly lowered infection rates. Also [30] examined
the importance of sterile dressing changes as part of a
broader strategy to prevent CLABSI. Their analysis of
multiple trials found that adhering to regular dressing
change intervals significantly improved infection control
outcomes. [31] Demonstrated a reduction in CLABSI rates
after implementing stricter protocols for PPE use,
including correct donning and doffing procedures.

In the recent study, there was a positive significant
relationship between nurses’ knowledge and practice in
both post intervention and follow up phase. This result
was in the same line with [32] who examined the effect of
an educational intervention on nurses' knowledge and
practice of infection control measures, particularly in
relation to CLABSI. They found that improved knowledge
significantly correlated with better adherence to
prevention practices, both immediately after the
intervention and during follow-up assessments. Similarly,
[33] also reported a significant improvement in CLABSI
prevention practices among nurses after an educational
program, noting that the increase in knowledge was
directly linked to enhanced clinical performance. Also [34]
demonstrated that educational interventions specifically

focused on the importance of CLABSI prevention resulted
in both knowledge gain and an improvement in infection
control practices, highlighting a sustained impact during
the follow-up phase.

In contrast, [35] conducted a systematic review and
meta-analysis and found that knowledge alone was
insufficient to guarantee improvements in practice. They
argued that environmental factors such as support,
resources and leadership played a significant role in
ensuring that learned knowledge was consistently applied
in practice. In my point of view, there would be a positive
relationship between knowledge and practice in case of
availability of staffing, resources and training.

In the present study, there was a significant decrease in
the total infection score during both the post-intervention
and follow-up phases. This finding aligns with the results
of [36], who conducted a multicenter study across 29
ICUs in the United States, demonstrating a 43% reduction
in infection incidence density following the
implementation of preventive measures, such as central
venous catheter (CVC) insertion and maintenance bundles.
Similarly, [37], in their study titled “Impact of two
bundles on central catheter-related bloodstream infection
in critically ill patients,” reported a decrease in the rate of
central catheter infections compared to the control group
after applying these preventive strategies.

The present study showed highly statistically significant
differences between nurses’ knowledge and infection rate
in both post intervention and follow up phases, also
showed highly statistically significant differences between
nurses’ practice and infection rate in the post intervention
phase and statistically significant differences in the follow
up phase.

This result was in harmony with [38] found that
educational interventions significantly improved nurses'
knowledge about infection control practices and resulted
in a reduction in CLABSI rates. They observed
improvements in infection rates during both the
intervention and follow-up phases. Similarly with [39]
who conducted a similar study where enhanced training
and adherence to evidence-based practices led to a notable
reduction in CLABSI, supporting the connection between
knowledge, practice, and infection rates with statistically
significant improvements in post-intervention and follow-
up phases.

In contrast, [40] found that while educational
interventions improved nurses' knowledge, they didn’t
always lead to significant reductions in CLABSI rates. [41]
Observed that improvements in knowledge didn’t always
translate to practice, especially in high-pressure hospital
environments. They also suggested that while statistically
significant improvements were noted in knowledge the
impact on infection rates was less noticeable during the
follow-up phase.

5. Conclusion

Based the study findings, total nurses’ knowledge and
practice about prevention of CLABSI were improved post
implementing of the educational program through
improving nurses' understanding of infection control
protocols, increasing their clinical practices, and
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monitoring infection rates over time. The infection rate
also decreased in post intervention and follow-up phase,
demonstrating the efficacy of the educational program and
accomplishing the decisive aim of the study.

Recommendations

» Policies and procedures related to infection control
measures should be followed by nurses in order to
prevent complications.

» Implementing educational training courses for
nurses regarding guidelines for central venous
catheter infection prevention.

» Periodical and constant evaluation of nurses’
practice should be done to increase quality of their
performance.

» The study should be repproduced on a huge sample
from dissimilar hospitals with the purpose of
generalize the result.

> Future studies can continue to the initial findings by
addressing different aspects of CLABSI prevention.

Limitations of the study:

» Nurse patient ratio 1:7 so most of the time nurses
were busy with different patient procedures and
documentation.

» Antiseptic solution (chlorhexidine 2%) which
mentioned in the central line bundles was not
available in the selected setting which may lead to
inaccurate judgment about nurses’ knowledge and
practice (petadine solution was used).

» Lack of resources (such as yellow gown, face shield,
eye goggle and large drape).
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