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Abstract

Background: Central line-associated bloodstream infections (CLABSISs) are significant healthcare challenges, associated
with increased morbidity, mortality, and healthcare costs (Magill et al., 2014). Nursing care plays a crucial role in
preventing these infections. Objective: This study investigates the impact of nursing interventions on central line care and
CLABSI rates in patients admitted to Imam Abdulrahman Bin Faisal Hospital, Dammam, Saudi Arabia. Method: A
prospective observational study was conducted from June 2018 to June 2019 with a sample size of 100 patients with
central lines. Nursing interventions included daily line assessments, sterile dressing changes, and strict adherence to hand
hygiene protocols. Data on CLABSI incidence were collected and analyzed to determine the association between nursing
care quality and infection rates. Result: Among 100 patients, 15 developed CLABSIs, yielding a 15% infection rate.
Patients with consistent nursing interventions had a 7% infection rate (3 out of 45), compared to 28% (12 out of 55)
among those with inconsistent care, reflecting a 75% reduction with effective nursing practices (p < 0.05). Standardized
dressing changes lowered infection rates by 40%, from 20% to 12%. Adherence to hand hygiene further reduced
infections by 33%, from 15% to 10%. Units with nurse-patient ratios below 1:5 saw a 5% infection rate, significantly
lower than the 18% in units with higher ratios, showing a 72% reduction. Conclusions: Effective nursing interventions
significantly reduce CLABSI rates, underscoring the need for stringent infection control protocols and adequate nurse
staffing. Enhanced nursing training and policy standardization are recommended to further minimize CLABSISs.
Keywords: CLABSI, nursing care, infection prevention, central line, Saudi Arabia.
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INTRODUCTION role in the administration of central line care protocols

. . . aimed at reducing these infections.
Healthcare-associated infections  (HAIS) g

represent a critical issue for healthcare systems
worldwide, often leading to severe consequences for
patient safety, increased morbidity and mortality, and a
substantial financial burden [1]. Among HAIs, central
line-associated bloodstream infections (CLABSIs) are
particularly concerning due to the direct pathway
central venous catheters (CVCs) provide for pathogens
to enter the bloodstream, resulting in potentially life-
threatening infections [2]. The central line, commonly
used for prolonged intravenous therapies, parenteral
nutrition, and medication administration, requires
meticulous care due to its susceptibility to
contamination. Consequently, the prevention of
CLABSIs has become a priority within infection control
programs globally, with nurses playing an instrumental

Nursing interventions are widely recognized as
crucial in the prevention of CLABSIs, primarily due to
their frontline role in patient care and infection control.
Nurses are responsible for the maintenance and
management of central lines, performing tasks such as
daily line assessments, sterile dressing changes, and line
flushing—all of which require strict adherence to
aseptic techniques. Studies suggest that when nurses
consistently follow evidence-based protocols for central
line care, infection rates can decrease significantly,
reinforcing the importance of effective nursing
interventions in preventing CLABSIs [3]. However, the
impact of these interventions varies significantly across
healthcare settings, influenced by factors such as the
availability of resources, institutional policies, and
nurse-patient ratios. In particular, resource-limited
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settings, including some healthcare facilities in Saudi
Avrabia, face challenges in maintaining optimal infection
control standards, which may compromise the
effectiveness of nursing care practices.

Saudi Arabia's healthcare system presents a
unique context for examining CLABSI prevention
strategies due to the country’s diverse nursing
workforce and the evolving nature of its healthcare
infrastructure. The Saudi nursing workforce is
composed of both expatriate and national nurses,
leading to cultural, educational, and practical challenges
in standardizing infection control practices across
facilities. Variability in training and adherence to
infection control protocols has been noted in Saudi
healthcare settings, highlighting the need for
standardized guidelines and training programs that
accommodate the diverse backgrounds of the nursing
staff [4]. Additionally, Saudi Arabia’s recent healthcare
reforms under the Vision 2030 initiative aim to elevate
the quality of healthcare services, emphasizing the
importance of patient safety and infection prevention.
Given these contextual factors, investigating the role of
nursing interventions in CLABSI prevention within
Saudi hospitals is both timely and essential for
informing healthcare policy and improving patient
outcomes.

Despite the global focus on CLABSI
prevention, there is a scarcity of research specific to
Saudi Arabia and the broader Middle Eastern region
regarding the impact of nursing interventions on
infection rates. Most existing studies on CLABSI
prevention have been conducted in Western contexts,
where healthcare systems often have different
resources, organizational structures, and nursing
practices compared to those in Saudi Arabia [5]. For
instance, healthcare facilities in Saudi Arabia may face
distinct challenges, such as limited access to infection
control resources, variable adherence to international
guidelines, and inconsistent training on evidence-based
practices for CLABSI prevention. Therefore, this study
aims to address this research gap by investigating the
impact of nursing interventions on CLABSI rates within
Saudi Arabian hospitals, providing valuable insights
that could inform culturally and contextually
appropriate infection control strategies.

The primary objective of this study is to
evaluate how nursing practices influence CLABSI rates
among hospitalized patients with central lines in Saudi
Arabia. Specifically, the study will examine the
effectiveness of various nursing interventions, such as
hand hygiene adherence, the use of aseptic techniques
during line insertion and maintenance, and regular
assessment of catheter necessity. These practices are
aligned with the CLABSI prevention bundles
recommended by the CDC and WHO, which emphasize
a comprehensive approach to infection prevention
through consistent and standardized nursing care [6].

By examining these interventions within the Saudi
healthcare context, this research aims to identify factors
that may enhance or hinder the effectiveness of
CLABSI prevention efforts, ultimately contributing to
improved patient safety and healthcare quality within
the region.

Additionally, this study seeks to explore the
influence of institutional and systemic factors, such as
nurse-patient ratios, availability of infection control
resources, and institutional support for infection
prevention programs, on the success of nursing
interventions in reducing CLABSI rates. For instance,
facilities with higher nurse-patient ratios may face
challenges in maintaining adherence to infection control
protocols due to time constraints and increased
workload, potentially impacting patient outcomes [7].
Conversely, hospitals with dedicated infection
prevention programs and ongoing nursing education
initiatives may experience lower CLABSI rates, as
these factors contribute to a culture of safety and
continuous improvement in nursing practices. By
examining these variables, the study will provide a
nuanced understanding of the factors that impact
CLABSI rates within Saudi hospitals and identify
potential areas for policy improvement.

The significance of this study lies in its
potential to inform evidence-based nursing practices
and healthcare policy in Saudi Arabia. By providing
empirical data on the relationship between nursing
interventions and CLABSI rates, the findings could
support the development of standardized infection
control protocols tailored to the Saudi context. These
protocols could address specific challenges faced by
Saudi healthcare providers, such as resource limitations,
training gaps, and cultural differences among nursing
staff [8]. Furthermore, the study aligns with the goals of
the Saudi Vision 2030 initiative, which emphasizes
healthcare reform and the enhancement of healthcare
quality across the Kingdom. By identifying effective
nursing interventions and systemic factors that
contribute to infection prevention, this research could
support policy recommendations that prioritize patient
safety and elevate healthcare standards in Saudi Arabia.

To address these objectives, this study is
guided by the following research questions: (1) What is
the impact of specific nursing interventions on CLABSI
rates among hospitalized patients with central lines in
Saudi Arabia? (2) How do institutional and systemic
factors, such as nurse-patient ratios and resource
availability, influence the effectiveness of these nursing
interventions? (3) What are the barriers and facilitators
to implementing effective CLABSI prevention
protocols within Saudi hospitals? These questions aim
to provide a comprehensive understanding of the factors
that contribute to or hinder the success of CLABSI
prevention  efforts, ultimately  supporting the
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development of targeted strategies to reduce infection
rates and improve patient outcomes.

Aims and Objective

The aim of this study is to assess the impact of
nursing interventions on reducing central line-
associated bloodstream infections (CLABSIs) in
hospitalized patients. Specifically, it examines how
adherence to infection control protocols, such as sterile
dressing changes and hand hygiene, influences CLABSI
rates in a Saudi Arabian healthcare setting.

LITERATURE REVIEW

Central line-associated bloodstream infections
(CLABSIs) are a significant healthcare challenge
worldwide, leading to substantial morbidity, mortality,
and financial burden [9]. CLABSIs occur when
pathogens enter the bloodstream through a central
venous catheter (CVC), a device frequently used in
hospitals for administering medications, fluids, and
nutrition. CLABSIs are among the most preventable
types of healthcare-associated infections (HAIS),
making infection control measures, especially those
undertaken by nursing staff, essential. Nurses play a
pivotal role in managing and maintaining central lines,
performing routine line assessments, changing
dressings, and monitoring for signs of infection.
However, factors such as resource availability, training,
nurse-patient ratios, and adherence to evidence-based
guidelines significantly influence the effectiveness of
these interventions.

Global CLABSI Prevention Guidelines

Internationally, organizations such as the
Centers for Disease Control and Prevention (CDC) and
the World Health Organization (WHO) provide
comprehensive guidelines for CLABSI prevention,
emphasizing the importance of nursing care in infection
control. Key nursing interventions recommended
include hand hygiene, aseptic technique during catheter
insertion, regular assessment of catheter necessity, and
sterile dressing changes [10]. Hand hygiene, recognized
as a fundamental infection control practice, is
particularly crucial for reducing the risk of CLABSI.
Studies show that adherence to strict hand hygiene
protocols can significantly lower infection rates in
patients with central lines. Similarly, the use of aseptic
techniques during line insertion and maintenance is
essential for preventing contamination. Sikka et al.,
found that standardized aseptic practices, when
performed consistently by nursing staff, reduced
infection rates by up to 40%. Despite these guidelines,
adherence to evidence-based practices remains
inconsistent across healthcare settings [11]. According
to Berenholtz et a., hospitals with robust infection
control programs and frequent training sessions report
better adherence to CLABSI prevention protocols,
highlighting the need for ongoing education and
institutional support for nurses [12]. However, even in
well-resourced settings, compliance with infection

prevention guidelines varies due to factors such as high
workload, time constraints, and lack of access to
infection control supplies.

Role of Nurse-Patient Ratios in CLABSI Prevention

Nurse-patient ratios are a critical factor
influencing the effectiveness of CLABSI prevention
efforts. Studies have shown that lower nurse-patient
ratios allow for more time to complete infection control
protocols thoroughly, including hand hygiene and
dressing changes. A study by McHugh et al,
demonstrated that hospitals with nurse-patient ratios of
1:4 or lower experienced significantly reduced CLABSI
rates compared to those with higher ratios, where time
constraints and increased workloads compromised
infection control practices [13]. Aloush et al., also
found that in intensive care units (ICUs), where patients
require constant monitoring, adequate nurse staffing is
essential to ensure that high-risk procedures like central
line maintenance are performed consistently and
correctly [14]. In contrast, higher nurse-patient ratios
often lead to increased infection rates. Nurses in high-
ratio settings are more likely to skip hand hygiene
practices or delay catheter assessments due to time
pressures, thus increasing the risk of CLABSI. These
findings suggest that improving nurse-patient ratios in
inpatient units, particularly those with a high volume of
central line patients, could be a critical step in
enhancing infection prevention outcomes.

Nursing Training and Adherence to Infection Control
Protocols

The effectiveness of nursing interventions in
preventing CLABSIs depends significantly on the level
of training and familiarity with evidence-based
protocols. According to Latif et al., training programs
that emphasize the importance of infection control
practices, particularly for central line care, improve
nurses' adherence to guidelines [15]. Regular refresher
courses and competency assessments also help reinforce
best practices, thereby reducing CLABSI rates.
Additionally, Lee et al., noted that nurses with
specialized training in infection control were more
likely to comply with protocols, suggesting that targeted
education could improve adherence to CLABSI
prevention measures [16]. Studies in resource-limited
settings reveal that nurses who lack access to proper
training and resources often struggle to adhere to
CLABSI prevention protocols, resulting in higher
infection rates. Almahmoud et al., found that in some
Middle Eastern healthcare facilities, including those in
Saudi Arabia, gaps in nursing education on infection
prevention were linked to inconsistent implementation
of central line care practices [17]. These findings
underscore the need for hospitals to invest in infection
control training for nursing staff, particularly in high-
risk areas such as intensive care units and inpatient
wards with frequent central line usage.
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Challenges in Implementing CLABSI Prevention
Protocols in Saudi Arabia

Saudi Arabia's healthcare system presents
unique challenges in implementing CLABSI prevention
protocols due to factors such as workforce diversity,
resource limitations, and variable adherence to
international guidelines [18]. The nursing workforce in
Saudi Arabia consists of both expatriate and local
nurses, which can lead to variability in training
backgrounds and familiarity with infection control
protocols. This diversity can affect the consistency of
CLABSI prevention practices across facilities, as nurses
from different training backgrounds may have varying
degrees of adherence to CDC or WHO
guidelines.Resource constraints further complicate the
implementation of CLABSI prevention protocols. Some
Saudi healthcare facilities face shortages of essential
supplies, such as sterile dressings and hand sanitizers,
which are critical for infection control. A study by Al-
Mousa et al., found that Saudi hospitals with limited
access to infection control resources reported higher
CLABSI rates than those with adequate supplies [19].
This disparity underscores the importance of resource
allocation in achieving infection control goals and
ensuring that nurses can perform central line care
practices effectively. In addition to resource limitations,
cultural and institutional factors play a role in CLABSI
prevention. In some cases, there may be resistance to
adopting international guidelines due to perceived
differences in local healthcare needs or skepticism
about the applicability of Western practices. Addressing
these challenges requires a tailored approach to
infection control that considers Saudi Arabia's unique
healthcare context, including training nurses on the
importance of evidence-based practices and securing
institutional support for CLABSI prevention initiatives.

Evidence of Nursing Interventions in Reducing
CLABSI Rates in Saudi Arabia

Research on CLABSI prevention within Saudi
Arabia is limited but growing. A study by Balkhy et al.,
examined CLABSI rates in a Saudi tertiary care hospital
and found that adherence to infection control protocols,
particularly sterile dressing changes and regular line
assessments, significantly reduced infection rates [20].
Hospitals that implemented standardized nursing
protocols for central line care reported a 30% reduction
in CLABSI rates compared to those with inconsistent
practices. These findings highlight the effectiveness of
evidence-based nursing interventions in  Saudi
healthcare settings and the potential for further
improvement with enhanced training and resource
support. Moreover, research indicates that continuous
monitoring and feedback on infection rates can help
sustain low CLABSI rates. Hassan et al., reported that
hospitals in Saudi Arabia that conducted routine
infection surveillance and provided feedback to nursing
staff saw a gradual decline in CLABSI incidence [21].
This approach aligns with international best practices,
suggesting that Saudi healthcare providers could benefit

from incorporating routine infection control audits and
feedback mechanisms to reinforce adherence to
prevention protocols.

Need for Culturally Adapted CLABSI Prevention
Strategies

Given the unique challenges of implementing
CLABSI prevention measures in Saudi Arabia, there is
a growing need for culturally adapted strategies that
address local healthcare dynamics. The Saudi Vision
2030 initiative emphasizes healthcare reform, with
infection prevention and control as a primary focus. To
align with these goals, CLABSI prevention strategies
should consider cultural, educational, and systemic
factors that influence nursing practices in Saudi Arabia.
For example, training programs tailored to the diverse
nursing workforce could improve adherence to CLABSI
prevention protocols. Matlab et al., suggest that
multilingual resources and culturally relevant education
materials may enhance understanding and compliance
among expatriate nurses [22]. Additionally, fostering a
supportive institutional culture that prioritizes infection
control can encourage nurses to adhere to protocols,
even under high workload conditions. By adapting
international guidelines to the Saudi context, healthcare
providers can improve the effectiveness of CLABSI
prevention efforts and contribute to broader healthcare
quality goals.

MATERIAL AND METHODS
Study Design

This study employed a  prospective
observational design to assess the impact of nursing
interventions on central line-associated bloodstream
infection (CLABSI) rates in patients at Imam
Abdulrahman Bin Faisal Hospital in Dammam, Saudi
Arabia, from June 2018 to June 2019. The focus was on
evaluating nursing practices, such as hand hygiene
adherence, sterile dressing changes, and daily line
assessments, and their association with CLABSI rates
among patients with central lines. Data were collected
from patient records and through direct observations
conducted by trained infection control nurses. This
design allowed for real-time observation of nursing
practices without intervention, thereby capturing an
accurate representation of standard care in the facility.
Ethical approval was obtained, and patient
confidentiality was strictly maintained. A total of 100
patients with central lines were monitored throughout
their hospital stays to identify any incidences of
CLABSI, with infection rates then compared between
groups based on the consistency of nursing
interventions. This design provides insights into the
relationship between everyday nursing care practices
and patient outcomes, offering evidence for potential
improvements in infection prevention protocols in
Saudi healthcare settings.
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Inclusion Criteria

The inclusion criteria for this study were
designed to select a sample that accurately reflects the
target population of hospitalized patients requiring
central line care. Patients aged 18 years or older who
had a central venous catheter (CVC) inserted for a
minimum duration of 48 hours were included, as shorter
durations would not adequately reflect the risk of
CLABSI development. Only patients admitted to the
inpatient unit at Imam Abdulrahman Bin Faisal Hospital
between June 2018 and June 2019 were considered
eligible. Additionally, patients had to have CVCs that
required  frequent  handling  for  medication
administration, fluid management, or parenteral
nutrition, thus warranting the need for consistent
nursing care. Patients who provided informed consent
or, in cases where the patient could not consent, those
whose guardians approved participation, were included.
This criterion ensured that the study was ethically
conducted and representative of patients receiving
central line care, thus allowing the findings to be
applicable to similar settings where CLABSI risk is a
primary concern.

Exclusion Criteria

The study’s exclusion criteria focused on
eliminating patients whose conditions could confound
the assessment of nursing interventions on CLABSI
outcomes. Patients with pre-existing bloodstream
infections at the time of CVC insertion were excluded
to ensure that only new cases of CLABSI were
evaluated. Additionally, patients receiving CVCs for
emergency short-term procedures or surgeries, where
the catheter was removed within 48 hours, were
excluded, as shorter exposure times would not
accurately capture the risk associated with longer
central line placements. Immunocompromised patients,
such as those undergoing chemotherapy, were also
excluded to avoid potential biases, given their increased
susceptibility to infections that may not be solely
related to nursing practices. Lastly, patients with
conditions requiring frequent transfers to and from the
intensive care unit (ICU) were excluded due to
variances in care protocols that could affect infection
risk. This exclusion ensured that the data specifically
reflected CLABSI rates attributable to nursing
interventions, providing a clearer understanding of their
effectiveness in a general inpatient setting.

Data Collection

Data collection for this study involved both
patient medical records and direct observational
methods conducted by infection control nurses trained
in identifying CLABSI and adherence to central line
care protocols. Patient records were reviewed to gather
demographic information, duration of central line
placement, and any incidences of bloodstream
infections during the hospital stay. Observational data
focused on documenting adherence to hand hygiene
practices, frequency of sterile dressing changes, and

daily assessment of the central line by nursing staff.
Observations were conducted at random intervals to
capture real-time practices, reducing the likelihood of
behavior modification due to observer presence.
Additionally, each CLABSI incident was documented
with information on potential risk factors, such as
nurse-patient ratios and time intervals between dressing
changes. Observations were recorded on standardized
forms to maintain consistency and minimize observer
bias. This dual approach ensured comprehensive data
on both patient outcomes and nursing practices,
allowing for a detailed analysis of the factors
influencing CLABSI incidence in the inpatient unit.

Data Analysis

Data analysis was conducted using IBM SPSS
Statistics, version 26.0. Descriptive statistics were
calculated to summarize patient demographics, nursing
intervention frequencies, and CLABSI incidences. To
examine the association between nursing interventions
and infection rates, chi-square tests were used for
categorical variables, while independent-samples t-tests
assessed differences between patient groups based on
intervention consistency. Logistic regression analysis
was employed to evaluate the predictive impact of
specific nursing practices on CLABSI risk, adjusting for
confounding factors such as patient age, comorbidities,
and nurse-patient ratios. The significance level was set
at p < 0.05 to determine statistical significance. Kaplan-
Meier survival analysis was used to analyze the time-to-
infection for patients with varying levels of adherence
to care protocols, providing insights into how nursing
practices impact infection onset over time. This
comprehensive statistical approach enabled a nuanced
understanding of how nursing care practices affect
CLABSI rates, with findings contributing to evidence-
based recommendations for improving central line care.

Ethical Considerations

This study was conducted in accordance with
ethical guidelines for research involving human
subjects. Approval was obtained from the Institutional
Review Board (IRB) at Imam Abdulrahman Bin Faisal
Hospital to ensure compliance with local and
international ethical standards. All participants (or their
legal representatives) provided informed consent, with
detailed explanations given regarding the study’s
purpose, procedures, and data confidentiality measures.
Patient anonymity was safeguarded by assigning unique
identifiers, and access to personal data was restricted to
authorized personnel. Participants were assured of their
right to withdraw from the study at any time without
affecting their treatment or care.

RESULTS

This study analyzed the impact of nursing
interventions on central line-associated bloodstream
infection (CLABSI) rates among 100 hospitalized
patients at Imam Abdulrahman Bin Faisal Hospital,
Dammam, Saudi Arabia, over a one-year period. The
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results provide insights into the effectiveness of specific
nursing interventions, demographic variables, and
institutional factors in influencing CLABSI incidence.
A total of 100 patients with central lines were included
in the study, with results summarized in the tables
below.

Table 1: CLABSI Incidence by Nursing Intervention
Consistency

incidence, underscoring the potential impact of
adequate staffing levels on infection control.

Table 3: Infection Rates by Frequency of Sterile Dressing

Changes
Variable Number of Patients | Percentage | p-value
Frequent 55 55% <0.01
Dressing Changes
Infrequent 45 45%
Dressing Changes

Variable Number of Patients |Percentage| p-value
Consistent 45 45% <0.05
Interventions
Inconsistent 55 55%

Interventions

Table 1 shows the incidence of Central Line-
Associated Bloodstream Infections (CLABSI) based on
the consistency of nursing interventions. Among 100
patients, 45% received consistent interventions, while
55% received inconsistent interventions. The p-value
(<0.05) suggests a statistically significant association,
indicating that inconsistent nursing interventions may
increase the risk of CLABSI.

Table 3 examines infection rates based on the
frequency of sterile dressing changes. Among the 100
patients, 55% received frequent dressing changes, while
45% experienced infrequent changes. The p-value
(<0.01) suggests a significant association, indicating
that more frequent sterile dressing changes may reduce
infection rates, highlighting the critical role of
consistent sterile procedures in minimizing CLABSI
risk.

Table 4: CLABSI Incidence by Catheter Necessity

Table 2: CLABSI Incidence by Hand Hygiene Adherence

Assessment
Assessment Number of | Percentage | p-value
Consistency Patients
Daily Assessments | 70 70% <0.05
Infrequent 30 30%
Assessments

Variable | Number of Patients | Percentage p-value
Adherent | 60 60% <0.01
Non- 40 40%

Adherent

Table 2 highlights the impact of hand hygiene
adherence on CLABSI incidence. Of 100 patients, 60%
experienced adherence to hand hygiene practices, while
40% did not. The p-value (<0.01) indicates a highly
significant relationship, suggesting that non-adherence
to hand hygiene may considerably elevate CLABSI
risk, reinforcing the importance of strict hygiene
protocols.

Nurse-Patient Ratio
80
70
60
50
40
30
20
10

1:4 or Lower Above 1:4

Number of Patients Percentage p-value

Figure 1: CLABSI Rates by Nurse-Patient Ratio

Figure 1 illustrates CLABSI rates in relation to
nurse-patient ratios. Among 100 patients, 30% were
cared for with a nurse-patient ratio of 1:4 or lower,
while 70% had ratios exceeding 1:4. The p-value
(<0.05) for the 1:4 ratio group indicates a statistically
significant association, suggesting that higher nurse-
patient ratios may correlate with increased CLABSI

Table 4 shows CLABSI incidence relative to
the consistency of catheter necessity assessments. Of
the 100 patients, 70% underwent daily assessments,
while 30% had infrequent assessments. The p-value
(<0.05) indicates a statistically significant correlation,
suggesting that daily catheter assessments may be
associated with reduced CLABSI rates, emphasizing the
importance of regular evaluation to prevent unnecessary
catheter use and subsequent infection risks.

Duration of Central Line

> 7days

<7days

0 10 20 30 40 50 60 70

Percentage Number of Patients

Figure 2: Infection Rate by Central Line Duration

Figure 2 presents infection rates in relation to
the duration of central line use. Among 100 patients,
40% had a central line in place for 7 days or fewer,
while 60% exceeded this duration. The p-value (<0.01)
indicates a highly significant association, suggesting
that prolonged central line duration (more than 7 days)
may substantially increase infection risk, underlining
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the importance of minimizing line duration where
possible to reduce CLABSI incidence.

<40 years

® Number of Patients  ® Percentage p-value

Figure 3: Infection Rates by Age Group

Figure 3 compares infection rates across
different age groups. Of the 100 patients, 50% were
aged 40 years or younger, while the other 50% were
over 40 vyears. The p-value (0.12) suggests no
statistically significant association between age group
and infection rates, indicating that age may not be a
determining factor for CLABSI risk in this sample.

Table 5: Infection Rate by Gender
Gender | Number of Patients | Percentage | p-value
Male 55 55% 0.65
Female | 45 45%

Table 5 analyzes infection rates based on
gender. Of the 100 patients, 55% were male, and 45%
were female. The p-value (0.65) indicates no
statistically significant relationship between gender and
infection rates, suggesting that gender does not appear
to influence CLABSI risk in this patient population.

Table 6: Infection Rate by Patient Comorbidity Status

Table 7 presents CLABSI rates by hospital unit
type. Of the 100 patients, 30% were in the Intensive
Care Unit (ICU), while 70% were in general inpatient
units. The p-value (<0.05) indicates a statistically
significant relationship, suggesting that ICU patients
may have a higher risk of CLABSI compared to those
in general units, possibly due to the increased
complexity of care and invasive procedures in ICUs.

Daily Line Flushing
70
60
50
40
30
20

10

0 05 1 15 2 25

—8— Adherent —@— Non-Adherent

Figure 4: CLABSI Rate by Adherence to Daily Line
Flushing

Figure 4 shows the CLABSI rate in relation to
adherence to daily line flushing. Of the 100 patients,
65% adhered to daily line flushing, while 35% did not.
The p-value (<0.01) indicates a highly significant
association, suggesting that adherence to daily line
flushing is linked to lower CLABSI rates, emphasizing
the importance of consistent line maintenance to reduce
infection risks.

Table 8: Infection Rates by Level of Nursing Experience

Nursing Number of Percentage | p-value
Experience Patients
>5 Years 40 40% 0.22
<5 Years 60 60%

Comorbidity Number of Percentage | p-value
Status Patients
With 60 60% <0.01
Comorbidities
Without 40 40%
Comorbidities

Table 6 examines infection rates based on
patients' comorbidity status. Among the 100 patients,
60% had comorbidities, while 40% did not. The p-value
(<0.01) indicates a statistically significant association,
suggesting that patients with comorbidities are at a
higher risk for infections, including CLABSI,
underscoring the importance of closely monitoring
patients with additional health conditions to mitigate
infection risks.

Table 7: CLABSI Rate by Hospital Unit Type

Unit Type Number of | Percentage | p-value
Patients

Intensive Care | 30 30% <0.05

Unit (ICU)

General 70 70%

Inpatient Unit

Table 8 explores infection rates based on the
level of nursing experience. Among the 100 patients,
40% were cared for by nurses with at least 5 years of
experience, while 60% were under the care of nurses
with less than 5 years of experience. The p-value (0.22)
suggests no statistically significant association,
indicating that nursing experience may not have a direct
impact on infection rates in this sample.

Catheter Type
80
70
60
50
40
30
20
10

0
Number of Patients Percentage p-value

H Single-Lumen B Multi-Lumen

Figure 5: CLABSI Rate by Type of Catheter
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Figure 5 illustrates the CLABSI rate by
catheter type. Of the 100 patients, 70% had single-
lumen catheters, while 30% had multi-lumen catheters.
The p-value (0.08) suggests no statistically significant
association between catheter type and CLABSI rate in
this sample, though there may be a trend indicating that
single-lumen catheters could potentially be associated
with a lower infection risk.

Table 9: Infection Rates by Compliance with
Catheter Maintenance Bundle

Bundle Number of | Percentage | p-value
Compliance Patients
Full Compliance | 50 50% <0.05
Partial/No 50 50%
Compliance

Table 9 presents infection rates based on
compliance with the catheter maintenance bundle. Of
the 100 patients, 50% had full compliance with the
bundle, while the other 50% had partial or no
compliance. The p-value (<0.05) indicates a statistically
significant association, suggesting that full compliance
with the catheter maintenance bundle is linked to
reduced infection rates, highlighting the importance of
adhering to comprehensive catheter care protocols to
minimize CLABSI risk.

Table 10: CLABSI Incidence by Educational Level

Audit Compliance

Figure 6: CLABSI Rate by Nurse Adherence to
Protocol Audits

Figure 6 shows CLABSI rates in relation to
nurse adherence to protocol audits. Among 100 patients,
55% received care from nurses compliant with protocol
audits, while 45% were under the care of non-adherent
nurses. The p-value (<0.05) indicates a statistically
significant association, suggesting that adherence to
protocol audits may reduce CLABSI rates, highlighting
the importance of regular compliance checks in
infection prevention practices.

Table 12: Infection Rates by Patient
Immunocompromised Status

Immunocompromised | Number of |Percentage| p-value
Status Patients
Immunocompromised 20 20% <0.01
Not Immunocompromised |80 80%

of Nurses
Educational Number of | Percentage | p-value
Level Patients
Bachelor’s Degree | 60 60% 0.15
Diploma/Other 40 40%

Table 10 explores CLABSI incidence based on
the educational level of nurses. Among 100 patients,
60% were cared for by nurses with a bachelor's degree,
while 40% received care from those with a diploma or
other qualifications. The p-value (0.15) indicates no
statistically significant association, suggesting that
educational level may not have a direct impact on
CLABSI incidence in this sample.

Table 11: Infection Rate by Availability of Infection
Control Resources

Resource Number of | Percentage | p-value
Availability Patients
Adequate 75 75% <0.01
Resources
Limited Resources | 25 25%

Table 11 examines infection rates in relation to
the availability of infection control resources. Of the
100 patients, 75% were in settings with adequate
resources, while 25% had limited resources. The p-
value (<0.01) indicates a highly significant association,
suggesting that adequate infection control resources are
linked to lower infection rates, emphasizing the critical
role of resource availability in preventing infections like
CLABSI.

Table 12 presents infection rates based on
patients' immunocompromised status. Among the 100
patients, 20% were immunocompromised, while 80%
were not. The p-value (<0.01) indicates a highly
significant association, suggesting that
immunocompromised patients face a higher risk of
infections, including CLABSI. This underscores the
need for heightened infection control measures for
immunocompromised individuals to mitigate their
increased vulnerability.

Table 13: CLABSI Rates by Catheter Replacement
Frequency
Replacement | Number of | Percentage p-value
Frequency Patients

Regular 60 60% <0.05
Replacement
Irregular 40 40%

Replacement

Table 13 examines CLABSI rates in relation to
catheter replacement frequency. Among 100 patients,
60% received regular catheter replacements, while 40%
experienced irregular replacements. The p-value (<0.05)
indicates a statistically significant association,
suggesting that regular catheter replacement may help
lower CLABSI rates, emphasizing the importance of
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consistent  replacement  schedules in infection
prevention strategies.

Table 14: CLABSI Incidence by Frequency of
Nursing Audits

Frequency of Number of | Percentage | p-value
Audits Patients
Monthly Audits 70 70% <0.01
No Regular Audits | 30 30%

Table 14 explores CLABSI incidence based on
the frequency of nursing audits. Of the 100 patients,
70% were in settings with monthly audits, while 30%
had no regular audits. The p-value (<0.01) suggests a
highly significant association, indicating that regular
monthly nursing audits are linked to reduced CLABSI
rates. This finding underscores the importance of
routine audits in maintaining adherence to infection
prevention practices and reducing infection risk.

DISCUSSION

This study aimed to assess the impact of
nursing interventions on central line-associated
bloodstream infection (CLABSI) rates among
hospitalized patients at Imam Abdulrahman Bin Faisal
Hospital, Dammam, Saudi Arabia [23,24]. The results
indicate that consistent adherence to specific nursing
practices, such as hand hygiene, sterile dressing
changes, and daily line assessments, significantly
reduced CLABSI rates. Furthermore, institutional
factors, such as nurse-patient ratios and access to
infection control resources, played a critical role in
influencing infection rates, corroborating the findings of
prior research on the importance of both frontline
nursing  practices and  supportive  healthcare
environments.

Nursing Interventions and CLABSI Reduction

The results demonstrated a clear association
between adherence to nursing interventions and lower
CLABSI rates, with patients receiving consistent
interventions showing infection rates of 7% compared
to 28% in those with inconsistent practices. These
findings are supported by studies that underscore the
importance of adherence to infection control protocols
for reducing CLABSI incidence. For example,
Rodriguez et al.,found that strict adherence to aseptic
practices and routine line maintenance significantly
decreased infection rates in a multicenter study
involving ICU patients, reducing infection rates by up
to 40% [25].The present study’s finding of a 75%
reduction in infection rate aligns with research
conducted by Blot et al., which reported similar
reductions in CLABSI rates with regular nursing
interventions, including daily assessments and
consistent adherence to infection prevention protocols
[26]. This comparison suggests that consistent nursing
practices can yield significant benefits in preventing
CLABSI, even in diverse healthcare settings. However,
unlike Beville et al.’s study, which focused on a

community hospital setting, our study highlights the
unique context of a Middle Eastern healthcare facility,
where variations in resources and staffing ratios may
further impact adherence to infection prevention
practices [27].

Hand Hygiene Adherence and Infection Control

Hand hygiene is widely acknowledged as one
of the most effective measures in preventing healthcare-
associated infections (HAIs), including CLABSIs. In
our study, adherence to hand hygiene reduced infection
rates from 25% to 10%, corroborating the findings of
several studies emphasizing its impact. Myatra et al.,
documented a significant decrease in infection rates
when hand hygiene practices were strictly followed,
noting a reduction in CLABSI incidence by
approximately 30% [28]. The findings from both
studies suggest that consistent hand hygiene among
healthcare providers is instrumental in preventing
infections. However, the adherence rates to hand
hygiene protocols can vary significantly depending on
institutional support and resource availability. In the
study by Acharya et al.,hospitals with better
infrastructure and resources achieved higher compliance
rates with hand hygiene protocols, resulting in lower
CLABSI rates [29]. This finding is consistent with the
present study’s results, where hospitals with adequate
infection control resources, including hand sanitizers
and monitoring tools, reported fewer infections. It
highlights the critical role of resource availability in
facilitating adherence to hand hygiene protocols and
thereby reducing infection risks in healthcare settings.

Influence of Nurse-Patient Ratios on CLABSI Rates
Our findings revealed that lower nurse-patient
ratios (1:4 or below) were associated with significantly
lower infection rates (5%) compared to higher ratios
(18%). This outcome supports the existing literature
that highlights the importance of adequate staffing in
reducing CLABSI rates. For instance, Furuya et al.,
reported that hospitals with nurse-patient ratios below
1:5 had better adherence to infection control practices,
which subsequently reduced CLABSI rates by
approximately 50% [30]. Adequate staffing allows
nurses the time and attention needed to perform
comprehensive infection control measures, including
sterile dressing changes and daily catheter assessments,
without the pressure of high patient volumes. This is in
line with findings by Yaseen et al, who reported that
higher nurse-patient ratios were associated with
increased CLABSI rates in ICUs, where critical care
demands necessitate constant monitoring and frequent
catheter care [31]. Our study, conducted in an inpatient
unit, similarly shows that lower nurse-patient ratios
correlate with better infection control practices,
suggesting that improvements in staffing levels could be
instrumental in achieving lower infection rates.

© 2019 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 465



Khadeejah Hussain Al Huraiz et al; Saudi J Nurs Health Care, Dec., 2019; 2(12): 457-469

Frequency of Sterile Dressing Changes and CLABSI
Incidence

Sterile dressing changes emerged as a key
factor in CLABSI prevention, with patients receiving
frequent dressing changes having an infection rate of
8%, compared to 20% in those with infrequent changes.
This finding aligns with the recommendations of the
Centers for Disease Control and Prevention (CDC),
which emphasizes the importance of sterile dressing
changes as part of CLABSI prevention bundles.
Rosenthal et al., also found that sterile dressing changes
reduced infection rates by nearly 40% in a similar
setting, supporting the hypothesis that frequency and
consistency in this practice play a significant role in
infection prevention [32]. Interestingly, while CDC
guidelines are widely adopted in many healthcare
systems, adherence to these practices can be
inconsistent, especially in settings with resource
limitations or high nurse-patient ratios. Our study
confirms that ensuring sterile dressing changes and
maintaining a high level of aseptic technique are critical
for reducing CLABSI rates, particularly in settings with
limited resources. The findings suggest that hospitals
should prioritize training and resources for sterile
practices to optimize patient outcomes.

Catheter Necessity Assessment and Infection Risk

Routine assessment of catheter necessity was
another critical factor associated with lower CLABSI
rates. In our study, patients who received daily catheter
necessity assessments had a 9% infection rate,
compared to 22% in those with infrequent assessments.
This finding aligns with research from Page, et al.,
which demonstrated that unnecessary catheter use
increases the risk of infection, and routine assessments
can lead to timely catheter removal, thereby reducing
infection risks [33]. Frequent catheter assessments are
especially relevant in high-risk settings like intensive
care units, where catheter use is often prolonged due to
patient acuity. Our study, while conducted in an
inpatient unit, reveals that regular assessments are
equally beneficial in general hospital settings,
suggesting that catheter necessity protocols should be
consistently applied across all hospital departments.
Regular assessment practices could also minimize the
duration of catheter placement, which, as supported by
the findings of our study, is correlated with lower
infection rates.

Impact of Resources and Training

Institutional support, such as access to
infection control resources and regular training,
significantly  influenced adherence to infection
prevention protocols in this study. Hospitals with
adequate infection control resources reported fewer
infections, with facilities maintaining infection control
bundles experiencing a 50% reduction in CLABSI rates
compared to those with partial or no compliance. These
findings are consistent with those of Rai,et al., who
reported that hospitals with well-resourced infection

control programs had significantly lower infection rates
than those with limited resources [34]. Our study
highlights the importance of continuous training and
competency assessments for nursing staff, particularly
in resource-limited settings like Saudi Arabia. Lee et
al.,documented that hospitals providing regular
infection control training and auditing programs
reported higher adherence rates to infection prevention
protocols [35]. Similarly, our findings suggest that
ongoing training for nurses on central line care can
reinforce adherence to infection prevention protocols,
ultimately reducing CLABSI rates.

Unique Challenges in Infection Control

Implementing infection control practices in
Saudi Arabia presents unique challenges due to
workforce diversity, resource variability, and cultural
factors. The Saudi healthcare system is heavily reliant
on expatriate nurses from various training backgrounds,
which can lead to inconsistencies in adherence to
infection control protocols. In our study, hospitals with
diverse nursing staff reported variations in infection
rates, supporting previous findings by Chen et al., who
noted that cultural differences and training disparities
can affect infection prevention practices in Saudi
hospitals [36].Moreover, resource limitations in some
Saudi healthcare facilities make it difficult to
consistently implement international infection control
guidelines. According to Odada et al., hospitals with
limited access to sterile supplies and hand hygiene
resources had higher CLABSI rates, a trend that our
study also observed [37]. Addressing these challenges
requires tailored infection control strategies that
consider the local context, including resource
allocation, culturally appropriate training, and support
for frontline nursing staff. Adapting international best
practices to fit Saudi Arabia’s unique healthcare
environment could improve compliance with infection
control measures and contribute to lower CLABSI rates.

Comparison with Similar Regional Studies

The findings of this study align with other
studies conducted in the Middle East that highlight
similar challenges in infection control and the
effectiveness of nursing interventions. For instance, a
study by Al-Abdely et al.,in Saudi Arabia demonstrated
that hospitals implementing standardized infection
prevention protocols experienced a 30% reduction in
CLABSI rates [38]. This is comparable to our study’s
findings, where standardized nursing practices resulted
in a significant decrease in infection rates. Both studies
underscore the potential of structured infection control
programs in the Saudi context, especially when
supported by institutional policies and adequate
resources. Similar study , found that adherence to sterile
dressing protocols and regular line assessments reduced
CLABSI rates in a Saudi tertiary care hospital. Our
study corroborates these results, highlighting that
adherence to infection control bundles is essential for
effective  CLABSI prevention across different
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healthcare settings. The alignment between these
regional studies and our findings suggests that a
standardized approach to CLABSI prevention, coupled
with adequate training and resources, could improve
patient safety across Saudi hospitals.

Recommendations for Future Research and Practice

The findings of this study underscore the
importance of nursing interventions, staffing levels, and
institutional support in reducing CLABSI rates. Future
research could focus on assessing the impact of specific
infection control bundles tailored to the Saudi
healthcare context, evaluating the effectiveness of
culturally adapted training programs, and exploring the
role of digital monitoring tools to improve compliance
with infection prevention protocols. Additionally,
further studies could investigate the long-term outcomes
of adherence to CLABSI prevention practices to
evaluate their effectiveness in reducing infection rates
over time.

CONCLUSION

This study underscores the critical role of
nursing interventions, such as hand hygiene adherence,
sterile dressing changes, and daily catheter assessments,
in  reducing central line-associated bloodstream
infections (CLABSIs) in Saudi Arabia’s healthcare
context. Our findings reveal that consistent infection
control practices, supported by adequate nurse-patient
ratios and institutional resources, significantly lower
infection rates. These results align with both
international and regional studies, emphasizing the need
for sustained commitment to infection prevention
protocols. To further improve patient safety, tailored
infection control strategies that consider local
healthcare dynamics are essential.

Recommendations

Increase nurse-patient ratios to allow adequate
time for infection control measures. Implement ongoing
training programs focusing on CLABSI prevention best
practices. Develop culturally adapted infection control
protocols for diverse nursing teams.
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