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Abstract

Obijectives: This study aims to assess the level of knowledge, behavior, and attitude of nurses in Adult
Intensive Care and Hemodialysis Units in a military hospital in the Kingdom of Saudi Arabia regarding
Central Line Associated Blood Stream Infections prevention.

Methods: This study adopted a quantitative descriptive cross-sectional and comparative design. Data
collection was performed in July 2018 with a response rate of 81%. A total of 121 nurses participated
using a self-administered questionnaire consisting of 20 items.

Results: The results showed that participants had an adequate level of knowledge and behavior
regarding the evidence-based gquidelines of Central Line Associated Blood Stream Infections
prevention. The participants’ level of knowledge was significantly associated with their years of
experience. The participants had highly positive attitudes regarding the utilization of CLABSI
prevention evidence-based guidelines. Participants from critical care unit had higher level of knowledge
and behavior regarding the evidence-based guidelines of Central Line Associated Blood Stream
Infections prevention, while participants from non-critical care unit had higher positive attitude toward
the utility of the quidelines.

Conclusions: The results demonstrated room for improvement which could be achieved by innovative
education and training and regular auditing of practice.
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attitude; Infection prevention and control; Saudi Arabia.
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Introduction
Central line-associated bloodstream

related deaths annually, with around 21
additional hospital days and an extra cost of over

infections (CLABSI) are considered among the
worst adverse events for hospitalized patients,
and are particularly significant in critical care
areas where central venous catheter (CVC) use
is common and usually initiated (1-4). In the US
alone, there are more than 4,000 CLABSI-
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USD 30,000 per patient (3). However, CVCs
remain in high demand in critical care areas (4).
CLABSI rates in non-critical care units are also
high, and Studies noted that CLABSI rates
tripled if they included other areas in addition to
the intensive care unit (ICU), such as
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hemodialysis and oncology. It was also noted
that CLABSI are the second leading cause of
death among patients on hemodialysis (5,6).

According to the World Bank classification,
the Kingdom of Saudi Arabia (KSA) is a high-
income country, similar to most other Gulf
Cooperation Council (GCC) countries (7). The
healthcare system in the KSA is currently
developing and upgrading to match standards in
developed countries. However, official
statistics about the rates of hospital-acquired
infections are scarce. Few relevant scientific
publications exist, although available studies
reported the KSA had a higher than expected
incidence of device related hospital-acquired
infections (8-10). For example the risk for
ventilator-associated pneumonia in  ICU
patients in the KSA and GCC countries is 217%
higher than that in the US National Healthcare
Safety Network, with higher device utilization
ratios also reported in the KSA (9,10). A recent
study was conducted by a National Guard
hospital in the KSA that included six tertiary
care hospitals in three Arabian Gulf countries
(8). That study showed an overall CLABSI rate
of 3.1 per 1,000 CVC days, which was 146%
higher than rates reported by the Centers for
Disease Control (CDC) and National
Healthcare Safety Network hospitals. Another
study conducted by the KSA General
Directorate of Prevention and Infection
Control, Ministry of Health, included seven
adult and pediatric ICUs in five cities and
reported a CLABSI rate of 4.5 per 1,000 CVC
days, which was also significantly higher than
CDC/National Healthcare Patient Safety
Network rates (11).

The levels of knowledge and behaviors
among nursing staff caring for patients with
CVCs have been reported as an important
contributor to decreasing or increasing the
incidence of CLABSI and other hospital-
acquired infections (3,12-15). Internationally,
various studies have been conducted to evaluate
critical care nurses’ levels of knowledge,
behavior, and attitudes regarding CLABSI
prevention, and explore factors affecting these
levels (16). Previous studies have also assessed
the effect of guidelines or bundles of prevention
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on CLABSI prevention, and ultimately on
patient care outcomes (11,15,17-21). The
majority of the literature suggested that nurses
had a relatively low level of compliance, but a
positive attitude toward the use of CLABSI
prevention guidelines (16,22). Within the ICU
specialty area, specific factors have been
reported to affect staff knowledge, such as ICU
workload and staff shortages or turnover (16).

In the KSA, no exploratory studies focused
on nurses’ knowledge relating to CLABSI
prevention have been conducted. Previous
studies tended to focus on infection rates and
application of evidence-based guidelines,
which provided much needed information.
However, these studies did not clarify levels of
knowledge, behaviors, and attitudes among
healthcare workers. The KSA also has an
additional contributing factor that exacerbates
this issue, as the majority of the nursing
workforce comprises expatriate nurses; these
nurses are from various geographical and social
backgrounds and have varying educational
levels, practices, and experience. Staff turnover
is also high, as many expatriate nurses leave
work in the KSA to return home or move to
other international locations. Therefore, it is
important to conduct regular studies to explore
how nurses contribute to infection prevention in
this context. It is also important to establish
baseline data about nurses’ levels of knowledge
and behavior related to CLABSI, which will
help to evaluate the effect of existing education
programs, clarify the need for further education,
and guide interventions for future CLABSI
outbreaks. O’Grady et al. (2011) emphasized
the need for competent staff to handle activities
related to CVC management (23). Those
authors noted that guidelines and protocols are
essential tools to support staff practices and
achieve higher compliance and improve skills
in this area. In addition, Ramasethu (2017)
highlighted the need for periodic reassessment
of knowledge of and adherence to guidelines for
all personnel involved in CVC insertion and
maintenance (24).

This study will offer a helpful resource for
hospitals in the KSA, and possibly more broadly
in the region and internationally. Participants’
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level of knowledge as determined by this study
could help to verify staff education needs and
may serve as a baseline record for evaluation of
the effectiveness of future CLABSI prevention
education programs. Information on nurses’
behavior could also help to verify the results and
processes of activities to monitor staff
compliance in the departments involved in this
study. Overall, information about participants’
levels of knowledge, behavior, and attitudes will
help to evaluate the current process of staff
competency assessments regarding CLABSI
prevention in the departments involved in this
study. In addition, the results of this study will
support investigations regarding CLABSI
prevention events that may be associated with
staff knowledge or compliance.

The objectives of this study were to
determine levels of knowledge, behaviors, and
attitudes regarding CLABSI prevention among
nurses from critical and non-critical care units,
compare those levels between nurses from
critical and non-critical care units, and explore
the possible associations between nurses’
demographic characteristics and their levels of
knowledge, behaviors, and attitudes regarding
CLABSI prevention in the KSA.

Material and Methods
Study Design

This study used a quantitative, cross-
sectional, comparative survey design.

Study Population and Sample

The accessible population included nurses in
the adult ICU (critical care unit) and
hemodialysis  (non-critical ~ care  unit)
departments in a Military Hospital in the KSA.
Normally, these nurses would receive training
and orientation on the local policy and
international guidelines about the management
and care for CVCs. The total size of the
accessible population was 168 nursing staff,
with 78 nurses in the adult ICU and 90 nurses
in the hemodialysis unit. The total sampling
technique was adopted because of the small size
of the accessible population and the limited
ability of the researcher to recruit more sites for
this study. As 18 staff were on vacation at the
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time of this study and therefore not available to
participate, 150  questionnaires  were
distributed; 60 to the adult ICU and 90 to the
hemodialysis unit. In total, 121 completed
guestionnaires were returned, giving an overall
response rate of 81%.

The inclusion criterion for this study was staff
nurses who were providing care for patients with
CVCsin either the adult ICU or the hemodialysis
unit at the time of data collection. Nurses who
did not perform CVC care or did not have
clinical duties (e.g., nurse assistants who are only
responsible for assisting nurses handling patient
care) and nurses in the orientation phase were
excluded from this study.

Access to the study’s hospital was approved
by the Research Ethics Committee of the study
hospital. An email inviting participation was
sent to all nursing staff in the two study units
via the hospital’s nursing administration. An
email reminder regarding the data collection
process was sent after 4 weeks.

Data Collection
Instrument

For the purpose of this study, the
guestionnaire used for data collection was
adapted from the questionnaire used by
Esposito, Guillari, and Angelillo (2017). That
questionnaire was developed and used in Italy
to assess the knowledge, attitudes, and
behaviors regarding CLABSI prevention
among nurses in oncology and outpatient
chemotherapy units (25). For this study, the
CLABSI prevention questionnaire  was
reviewed based on the 2014 CDC guidelines.

The data collection instrument consisted of
two parts with a total of 20 items. Part one
recorded participants’ demographics using six
questions that covered: age, gender, educational
level, years of experience in the current unit,
unit of work, and job title. Part two included the
CLABSI questionnaire, which addressed three
elements related to evidence-based CLABSI
prevention guidelines (knowledge, attitudes,
and behavior). The CLABSI questionnaire was
comprised of four sections with a total of 14
questions: two knowledge items (including 11
sub-items), four attitude items, five behavior
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items (including 11 sub-items), and three items
covering staff sources of information.
Data Collection Process

Data collection was conducted in July 2018.
All nurses that were available during the data
collection period were invited to participate.
The data collection instruments were
administered by the research team. Participants
received a consent form and a leaflet that
detailed the process of participation in the
present research and noted the availability of
the researcher to provide face-to-face
explanations when needed. The time required to
complete the questionnaire was around 20
minutes. After completing the questionnaire,
participants placed their questionnaire in a
sealed envelope, which was then deposited in a
secured box that was kept in the unit manager’s
office until the end of the data collection period.

Data Analysis

Data were analyzed using SPSS version 23.
Data were coded and entered into SPSS by the
researcher, guided by statistical advice
provided by a statistician as necessary to ensure
an appropriate approach was adopted for the
data analysis. Inferential statistics (T-tests)
were used to compare participants’ levels of
knowledge and behaviors between the two units
after exploring the data normality. Chi-square
tests were used to explore associations between
levels of knowledge and behaviors and
participants’ demographic variables (e.g., years
of experience, gender, job title, level of
education). Because of the non-normal
distribution of the scores for attitudes, a Mann-
Whitney test was used to compare participants’
attitudes between the two participating units.
Kruskal-Wallis and Mann-Whitney tests were
used to determine if there were any associations
between participants’ attitudes toward CLABSI
prevention guidelines and demographic
characteristics (e.g., years of experience,
gender, job title, level of education).

Reliability and validity

The data collection instrument was
developed based on the CDC guidelines for the
care of CVCs (23), which ensured the
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questionnaire had robust content validity. The
content validity of the questionnaire was also
assessed by the original authors in a population
of 20 oncology nurses in Italy, which confirmed
the clarity and readability of the questionnaire
(25). For the purpose of this study, the validity
of the questionnaire was assessed by an
infectious disease consultant and an infection
control nurse working in a military hospital in
the KSA. These experts recommended
rearranging the sequence of questions related to
knowledge regarding CLABSI prevention to
match CVVC maintenance practices.

A pilot test involving a group of critical care
nurses was conducted before the main data
collection in this study. This aimed to confirm
that the instrument was suitable for the ICU
setting in military hospitals in the KSA. The
pilot test included 12 nurses from adult and
trauma ICUs. No changes were required based
on the pilot study.

Ethical Considerations

Ethical approval was obtained from the
RCSI Research Ethics Committee and the
Research Ethical Committee of the hospital
under study [Ref: REC244]. Participation in
this study was voluntary and participants signed
an informed consent form before participation.
Data collection in this study was anonymous;
no personal data that could identify the
participants were collected. The participants
were fully informed about all aspects of the
study and their participation. All completed
guestionnaires were kept securely, and
electronic data were kept in password encrypted
files. Access to these files was limited to the
researcher and the study supervisor.

Results
Participants’ Demographics

Participants’ demographic characteristics
are presented in Table 1. The majority of
participants (n=76, 63%) had less than 2 years
of experience working in their current unit
(mean 2.87+2.86 years). This relatively low
level of experience reflected the age of
participants, as most were younger than 40
years (n=107, 89%). Most participants (n=107,
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89%) held a bachelor’s degree in nursing, and
97% (n=117) held the job title of staff nurse.
Overall, there were minor variations in

demographic characteristics between

participants in the two units.

Table 1. Participants’ demographic data (N=121)

n %
Age, years 20-30 66 55
31-40 41 34
41-50 11 9
51-60 2 2
61-70 1 1
Gender Male 33 27
Female 88 73
Years of experience 0-2 76 63
2-5 20 17
5-10 15 12
More than 10 3 3
Education Diploma 11 9
Bachelor’s degree 107 88
Master’s degree 3 3
Unit Hemodialysis 67 55
Adult ICU 54 45
Job title Staff nurse 117 97
Charge nurse 2 2
Head nurse 1 1

Note: ICU, intensive care unit.

Knowledge of CLABSI Prevention

Of a total possible score of 11, participants’
overall mean score for knowledge of evidence
based CLABSI prevention guidelines was
7.57£1.75. Adult ICU (critical care)
participants had a higher mean knowledge score
compared with hemodialysis unit (non-critical
care) participants (8.89+1.30 vs. 6.48+1.27).

There was a significant difference in the scores
for knowledge regarding CLABSI prevention
between adult ICU and the hemodialysis unit
participants (P<0.000). The chi-square test
showed a significant association between
participants’ knowledge score and their years of
experience.

Table 2. Participants’ Knowledge related to CLABSI Prevention (N=121)

[0) [0)
CLABSI prevention evidence-based knowledge % /o /o
No. . Incorre Do not
guestions Correct
ct know
Use sterile gauze or sterile transparent semi-permeable
1 . . 97 3 0
dressing to cover the catheter site?
Flush the CVC lumen with saline after the administration
2 L . 96 3 0
of medication or fluid?
Disinfect the CVC needleless connectors before
3 . . X 92 5 0
administer medication or fluid?
4 Replace the IV administration sets every 72 hours? 89 9 1
5 Disinfect the catheter insertion site with hydrogen 78 16 4
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0] [0)
N CLABSI prevention evidence-based knowledge % /o /o
o uestions Correct Incorre Do not
: ct know
peroxide?
6 !:or patients 18 years of age or older, use a chlorhexidine 69 14 12
impregnated dressing?
Replace catheter site dressing every 7 days for sterile
7 semipermeable dressing or if the dressing becomes 61 38 0
visibly soiled or loosened?
8 Avoid t[nctyre of |od!ne for cleansing of the umbilical 54 27 12
central line insertion site?
9 Routine use of anticoagulants solutions in the CVC a1 52 5
lumens?
10  Use topical antibiotic ointment on catheter insertion site? 36 59 3
11 Bathe ICU patients over 2 months of age with a 32 36 30

chlorhexidine preparation on a daily basis?

Note: CLABSI, central line-associated bloodstream infections; CVC, central venous catheter, ICU,
intensive care unit, 1V, intravenous.

Behaviors relating to CLABSI Prevention
Of a total possible score of 11, the mean

behavior score related to CLABSI prevention
practices was 6.79+1.82. Adult ICU (critical
care) participants had a higher mean behavior

in participants’ score for CLABSI prevention
behaviors between the two units (P<0.001).
However, there were no significant associations
between participants’ behavior score and their
demographic characteristics (i.e., age, gender,

score compared with hemodialysis unit (non- experience in the current unit, level of
critical care) participants (7.37+1.74 vs. education, job title).
6.31+1.76). There was a significant difference
Table 3. Participants’ behaviors related to CLABSI Prevention (N=121)
Appropriate  Inappropriate Missing
No. CLABSI prevention behaviors performance  performance %
n (%) n (%)
1 Do you clean the CVC site before disinfection? 111 (92) 4 (3) (5)
Do you allow the antiseptic solution to dry
2 before proceeding with changing the dressing 109 (90) 9(7) 3
on the CVC insertion site?
What do you use for flushing the CVC lumens
3 after IV therapy? 106 (88) 30) (10)
For how long do you wash your hands before
4 changing the dressing on the CVC insertion 99 (82) 13 (11) (7)
site?
Do you allow the antiseptic solution to dry after
5 applying it on the CVC access port before 96 (79) 16 (13) @)
proceeding with administering therapy?
How many hours after the infusion with lipid
6 emulsions do you replace the administration 71(59) 32 (26) (15)
sets?
7 How many hours after the infusion with blood 68 (56) 36 (30) (14)
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Appropriate  Inappropriate

No. CLABSI prevention behaviors performance  performance Ml(s)/smg
n (%) n (%) 0

and blood products do you replace the
administration sets?
What do you use to clean the CVC site before

8 disinfection? 56 (46) 40(33) (21)
For how long do you allow the antiseptic
solution that was used for the disinfection of the

9 CVC access port to dry before proceeding with 40(33) 52 (43) (24)
administering therapy?

10 After how many days do you replace the sterile 38 (31) 70 (58) (11)

transparent semi-permeable dressing

For how long do you allow the antiseptic
11  solution to dry before proceeding with CVC site 27 (22) 78 (65) (13)

dressing change?

Note: CLABSI, central line-associated bloodstream infections; CVVC, central venous catheter, 1V, intravenous.

Attitudes towards CLABSI Prevention

lyad Al-Yateem, et al.

scores were not normally distributed. The

Participants’ attitudes toward CLABSI results showed there were independent

prevention were surveyed by assessing their
responses to three major elements on a scale

significant associations between participants’
level of education and their attitudes regarding

from 1-10. The Mann-Whitney test showed the usefulness of CLABSI prevention

that nurses from the hemodialysis (nhon-critical
care) unit had more positive attitudes towards
the use of CLABSI prevention guidelines,
although this was only significant for hand

hygiene before and after the replacement of and after replacing dressings to reduce
CVC dressings to reduce CLABSI (P<0.017). CLABSI. Furthermore, the results showed no
The association between  demographic significant associations between participants’
characteristics and CLABSI prevention attitudes and other demographic characteristics
attitudes was assessed using Kruskal-Wallis (i.e., age, job title experience, and gender).

and Mann-Whitney tests because the attitude

Table 4. Attitudes toward CLABSI prevention guidelines (N=121)

Attitude Mean (max 10) SD

How useful do you think the CLABSI prevention guidelines are?

(One indicates useless and 10 indicates very useful) 9.12 1.44

How do you perceive your risk for transmitting a CLABSI when
handling the CVC? 7.10 2.87
(One indicates useless and 10 indicates very useful)

How would you rate the use of hand hygiene before and after the
replacement of dressings to reduce CLABSI? 9.42 1.34
(One indicates no risk and 10 indicates very high risk)

Note: CLABSI, central line-associated blood stream infections; CVC, central venous catheter.
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guidelines and perceptions of the risk for
transmitting CLABSI when handling the CVC.
However, attitude scores had no significant
association with the use of hand hygiene before
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Participants’ Sources of Information

The majority of participants (84%, n=102)
referred to local guidelines as their source of
information, followed by workshops and
courses (34%, n=41) and colleagues (23%,
n=28). In addition, 64% (n=72) of participants
thought they needed more information about
CLABSI and 60% (n=67) thought they needed
more training about this issue.

Discussion

The present study showed that participating
nurses had an adequate level of knowledge and
positive attitudes regarding evidence-based
CLABSI prevention guidelines compared with
their international counterparts (16,22,25-30).
Nurses’ level of knowledge was positively
correlated with their years of experience but not
with their level of formal education, which was
consistent ~ with  international  statistics
(22,26,29,31,32). Nurses perceived there was a
risk for transmitting CLABSI when handling
CVCs. The highest perceived risk for
transmitting CLABSI was reported by nurses
with a lower level of education, which was
consistent with a previous study (25), and nurses
with a higher job title. This higher perception of
risk among specific groups of nurses may
contribute to being junior or holding higher
responsibility. Bianco et al. (2013) identified
various factors that may contribute to positive
staff attitudes regarding the use of CLABSI
prevention guidelines, including written policies,
formal training, and years of experience (26).

The present results suggested that although
there remains room for improvement in CLABSI
prevention knowledge, the main challenges that
explain the higher rates of CLABSI in clinical
settings may be related to nurses’ behaviors and
practices (i.e., compliance). This study found
that nurses exhibited an adequate level of
behavior regarding the appropriate performance
of evidence-based CLABSI prevention
practices. Participants’ scores were not much
higher than a “passing” score (6.8/11). This low
level of practice and behavior is of concern, and
has also been reported in international studies
(14,16,28). These results confirm that a major
target for improvement is nurses’ CLABSI
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prevention behaviors.

The results of the present study showed that
longer experience contributed to higher
knowledge, but less compliant behavior
regarding CLABSI prevention guidelines
compared with fewer years of experience. Non-
compliant behaviors may be acquired by nurses
and accumulate over time, ultimately leading to
a gap between nurses’ knowledge and their
behavior. Regular assessment of nurses’ levels
of knowledge, behaviors, and attitudes may
help in detecting and addressing such gaps. This
assessment could be integrated into annual
competency assessment programs for all
nurses. However, such assessment should focus
on nurses’ actual practices rather than their
knowledge of guidelines and policies.
Moreover, regular monitoring of nurses’
compliance with evidence-based CLABSI
prevention guidelines and reporting CLABSI
rates will help to raise awareness about the low
compliance rates and clarify when further
review and intervention is needed.

Integration of evidence-based CLABSI
prevention guidelines in the formal education
curricula for undergraduate and postgraduate
nursing training programs as well as in
continuous professional development programs
is needed. However, these educational activities
should focus on innovative methods that produce
sustainable behavioral changes, rather than just
short-term knowledge increases and behavior
changes; for example, simulation based training
(3,13) or other innovative methods. However, it
should be noted that such approaches will be
suboptimal if barriers to staff achievement of
higher levels of knowledge and behavior are not
addressed. These barriers include staff-to-patient
ratios, work overload, and lack of time.
Strategies that involve all levels of management
in hospitals and regulatory organizations should
be considered to promote better work
environments that allow staff sufficient time to
update their information and improve their
knowledge and behaviors. Similarly, barriers
that hinder staff access to research and updated
information (e.g., enhancing staff skills on
interpreting research and lack of time) should be
addressed and resolved to provide settings that
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offer staff opportunity to access and understand
relevant research.

Nursing management across all levels of
hospitals and regulating bodies should work on
integrating evidence-based CLABSI prevention
guidelines into nurses’ continuous professional
development activities and annual evaluations,
and conduct regular auditing activities. In
addition, nursing managers should communicate
with educators in academic institutions to
strengthen the elements focused on infection
control and prevention in formal education
curricula and developing postgraduate training
programs that cover those guidelines. Health
organizations also need to develop local practice
protocols to promote compliance with evidence-
based guidelines and bridge the gap between
healthcare workers’ practices and research
findings (26).

Previous studies that were conducted in the
KSA considered CLABSI prevention by
monitoring patients and infection rates, which
provided important information (10,11,17).
However, it would be helpful if more, larger
national descriptive and exploratory studies were
conducted that address staff knowledge,
performance, and attitudes to develop a wider
picture of CLABSI prevention measures in the
KSA. Future descriptive studies could also benefit
from supporting their results through reporting
correlations with infection rates or monitoring
staff compliance. Monitoring of staff compliance
could be explored using covert observational
studies and qualitative methodologies to allow
better understanding of staff behaviors that may
contribute to the problem.

Conclusions and Recommendations

This was the first research conducted in the
KSA that has assessed nurses’ levels of
knowledge, behaviors, and attitudes regarding
CLABSI prevention. It is also the first study to
compare these factors between nurses in critical
and non-critical care units in the KSA.

It could be concluded from this study that
staff nurses” competency regarding evidence-
based CLABSI prevention can be improved. The
improvement should focus on sustaining the
high quality clinical practices in addition to
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updating their theoretical base.

Regular education and training programs
using innovative teaching methods such as
simulation together with integration of updated
evidence in local guidelines and hospital policies
are possibly the way forward. Similarly, it would
be helpful to regularly assess nurses’ knowledge
about and compliance with evidence-based
CLABSI prevention guidelines to clarify their
educational needs and identify any possible
decline in relevant knowledge, behavior, and
attitudes, especially in the context of high staff
turnover and work overload. Educational levels
were significantly associated with better
attitudes toward CVC management, therefore
higher educational preparation could be
considered by recruiter in the selection of staff
for these highly critical areas.

Finally, barriers to staff learning processes
and expected high level practice (e.g., work
overload, high staff-to-patient ratio, and lack of
time) should be addressed.

Limitations of this Study

The small sample size in this study means
that generalization of the results to other areas is
limited. The use of a self-report questionnaire
was associated with difficulties in verifying
participants’ responses and resulted in some
missing data. The self-report questionnaire
might also have introduced self-report bias,
which could not be verified in the present study
setting.

The clinical areas included in the study may
have different clinical contexts which might
have acted as confounding factors to the
occurrence of the CLABSI infections in one
more than the other. For example, ICU patients
remain in the unit all through their treatment
period under the strict observation and care of
the staff. Renal dialysis patients in the other hand
are usually discharged home with bigger role in
caring for their central lines.

Finally, the number of shifts and contact
hours with each patient who have a central line,
and the patient loads for staff working with
patients with CVC could be factors that affect
staff non- compliance. However, this could not
be accounted for within this study.



Prevention of Central Line-Associated ... lyad Al-Yateem, et al.

References
8. Balkhy HH, EI-Saed A, Al-Abri SS,

Loveday HP, Wilson JA, Pratt RJ, Golsorkhi
M, Tingle A, Bak A, et al. epic3: national
evidence-based guidelines for preventing
healthcare-associated infections in  NHS
hospitals in England. J Hosp Infect. 2014
Jan;86 Suppl 1:S1-70.

Alsalman J, Alansari H, Al Maskari Z, et al.
Rates of central line-associated bloodstream
infection in tertiary care hospitals in 3
Arabian gulf countries: 6-year surveillance
study. Am J Infect Control. 2017
May;45(5):e49-51.

Sax H, Clack L, Touveneau S, Jantarada F da 9. El-Saed A, Al-Jardani A, Althagafi A,
L, Pittet D, Zingg W. Implementation of Alansari H, Alsalman J, Al Maskari Z, et al.
infection control best practice in intensive Ventilator-associated pneumonia rates in
care units throughout Europe: a mixed- critical care units in 3 Arabian Gulf countries:
method evaluation study. Implement Sci. A 6-year surveillance study. Am J Infect
2013 Feb;8:24. Control [Internet]. 2016;44(7):794-8.
Scholtz AK, Monachino AM, Nishisaki A, Available from:
Nadkarni VM, Lengetti E. Central venous http://dx.doi.org/10.1016/j.ajic.2016.01.042
catheter  dress  rehearsals:  translating 10. Gaid E, Assiri A, McNabb S, Banjar W.
simulation training to patient care and Device-associated nosocomial infection in
outcomes. Simul Healthc. 2013;8(5):341-9. general hospitals, Kingdom of Saudi Arabia,
Ziegler MJ, Pellegrini DC, Safdar N. 2013-2016. J Epidemiol Glob Health
Attributable mortality of central line [Internet]. 2018;7:S35-40. Available from:
associated bloodstream infection: systematic https://doi.org/10.1016/j.jegh.2017.10.008
review and meta-analysis. Infection. 2015 11. Al-Abdely HM, Alshehri AD, Rosenthal VD,
Feb;43(1):29-36. Mohammed YK, Banjar W, Orellano PW, et
Saggu Y, Asmat K, Margrate M, Ahmad N. al. Prospective multicentre study in intensive
Preventing Central Line Infections among care units in five cities from the Kingdom of
Hemodialysis Patients : Nurses > Knowledge Saudi Arabia: Impact of the International
and Practices in Accordance With Center for Nosocomial Infection Control Consortium
Disease Control and Preventing Central Line (INICC) multidimensional approach on rates
Infections among Hemodialysis Patients : of central line-associated bloodstream i. J
Nurses > Knowledge and Practices in Accord. Infect Prev. 2017 Jan;18(1):25-34.
2020;(January). 12. Hanson D. Reducing Central Line-Associated
Yalaz M, Altun-Kéroglu O, Ulusoy B, Yildiz Bloodstream Infection Rates in the Context of
B, Akisu M, Vardar F, et al. Evaluation of a Caring-Healing Environment: A Patient
device-associated infections in a neonatal Safety Program Evaluation. J Infus Nurs Off
intensive care unit. Turk J Pediatr. Publ Infus Nurses Soc. 2017;40(2):101-10.
2012;54(2):128-35. 13. Hebbar KB, Cunningham C, McCracken C,

The World Bank. High income countries
[Internet]. 2020 [cited 2020 Aug 25].
Available from:
https://data.worldbank.org/country/XD

J Med J 2021; September: Vol. 55 (3) htp:/ journals.ju.edu.jojmj

119

Kamat P, Fortenberry JD. Simulation-based
paediatric intensive care unit central venous
line maintenance bundle training. Intensive
Crit care Nurs. 2015 Feb;31(1):44-50.



Prevention of Central Line-Associated ...

lyad Al-Yateem, et al.

14.

15.

16.

17.

18.

19.

20.

Khalid I, Al Salmi H, Qushmag I, Al Hroub
M, Kadri M, Qabajah MR. ltemizing the
bundle: achieving and maintaining “zero”
central line-associated bloodstream infection
for over a year in a tertiary care hospital in
Saudi Arabia. Am J Infect Control. 2013
Dec;41(12):1209-13.

van der Kooi T, Sax H, Pittet D, van Dissel J,
van Benthem B, Walder B, et al. Prevention
of hospital infections by intervention and
training (PROHIBIT): results of a pan-
European cluster-randomized multicentre
study to reduce central venous catheter-
related bloodstream infections. Intensive Care
Med. 2018 Jan;44(1):48-60.

Alkubati SA, Ahmed NT, Mohamed ONE,
Fayed AM, Asfour HI. Health care workers’
knowledge and practices regarding the
prevention of central venous catheter-related
infection. Am J Infect Control. 2015
Jan;43(1):26-30.

Al-Ameri RA, Mokabel FM, Al-Ghuneimy
YF. The Impact of the Protocol of Central
Line Bundle Care on Catheter Related Blood
Stream Infection. 2012,

Gonzales M, Rocher I, Fortin E, Fontela P,
Kaouache M, Tremblay C, et al. A survey of
preventive measures used and their impact on
central line-associated bloodstream infections
(CLABSI) in intensive care units (SPIN-
BACC). BMC Infect Dis. 2013 Dec;13:562.

Kaya H, Turan Y, Akbal S, Tosun K, Aksoy
E, Tunal1 Y, et al. The effect of nursing care
protocol on the prevention of central venous
catheter-related infections in neurosurgery
intensive care unit. Appl Nurs Res. 2016
Nov;32:257-61.

Leblebicioglu H, Oztirk R, Rosenthal VD,
Akan OA, Sirmatel F, Ozdemir D, et al.
Impact of a multidimensional infection
control approach on central line-associated

J Med J 2021; September: Vol. 55 (3) htp:/ journals.ju.edu.jojmj

120

21.

22.

23.

24.

25.

26.

bloodstream infections rates in adult intensive
care units of 8 cities of Turkey: findings of the
International Nosocomial Infection Control
Consortium (INICC). Ann Clin Microbiol
Antimicrob. 2013 May;12:10.

Rosenthal VD, Ramachandran B, Villamil-
Gbémez W, Armas-Ruiz A, Navoa-Ng JA,
Matta-Cortés L, et al. Impact of a
multidimensional infection control strategy
on central line-associated bloodstream
infection rates in pediatric intensive care units
of five developing countries: findings of the
International Nosocomial Infection Control
Consortium  (INICC). Infection. 2012
Aug;40(4):415-23.

Labeau SO, Vandijck DM, Rello J, Adam S,
Rosa A, Wenisch C, et al. Centers for Disease
Control and Prevention guidelines for
preventing central venous catheter-related
infection: results of a knowledge test among
3405 European intensive care nurses. Crit
Care Med. 2009 Jan;37(1):320-3.

O’Grady NP, Alexander M, Burns LA,
Dellinger EP, Garland J, Heard SO, et al.
Guidelines for the prevention of intravascular
catheter-related infections. Am J Infect
Control. 2011 May;39(4 Suppl 1):S1-34.
Ramasethu J. Prevention and treatment of
neonatal nosocomial infections. Matern Heal
Neonatol Perinatol. 2017;3:5.

Esposito MR, Guillari A, Angelillo IF.
Knowledge, attitudes, and practice on the
prevention of central line-associated
bloodstream infections among nurses in
oncological care: A cross-sectional study in
an area of southern Italy. PLoS One.
2017;12(6):€0180473.

Bianco A, Coscarelli P, Nobile CGA, Pileggi
C, Pavia M. The reduction of risk in central
line-associated  bloodstream  infections:
knowledge, attitudes, and evidence-based



Prevention of Central Line-Associated ...

lyad Al-Yateem, et al.

practices in health care workers. Am J Infect

Control. 2013 Feb;41(2):107-12.

27. Dedunska K, Dyk D. Prevention of central
bloodstream
infections: A questionnaire evaluating the
knowledge of the selected 11 evidence-based
guidelines by Polish nurses. Am J Infect

venous  catheter-associated

Control. 2015 Dec;43(12):1368-71.

28. Guembe M, Bustinza A, Sanchez Luna M,
Carrillo-Alvarez A, Pérez Sheriff \VV, Bouza E.
Guidelines for preventing catheter infection:
assessment of knowledge and practice among

intensive care

healthcare workers. J Hosp Infect. 2012

paediatric and neonatal
Jun;81(2):123-7.

29. Ullman AJ,
Prevention

of central venous

2014 Feb;34(2):202-7.

J Med J 2021; September: Vol. 55 (3) htp:/ journals.ju.edu.jojmj

Long DA, Rickard CM.
catheter
infections: a survey of paediatric ICU nurses’
knowledge and practice. Nurse Educ Today.

121

30.

31.

32.

Yousif KI, Abu-Aisha H, Abboud OIl. The
effect of an educational program for vascular
access care on nurses’ knowledge at dialysis
centers in Khartoum State, Sudan. Saudi J
kidney Dis Transplant an Off Publ Saudi Cent
Organ  Transplantation, Saudi  Arab.
2017;28(5):1027-33.

Granziera E, Guglieri 1, Del Bianco P,
Capovilla E, Dona’ B, Ciccarese AA, et al. A

multidisciplinary approach to improve
preoperative understanding and reduce
anxiety: a randomised study. Eur J

Anaesthesiol. 2013 Dec;30(12):734-42.
Koutzavekiaris 1, Vouloumanou EK, Gourni
M, Rafailidis PI, Michalopoulos A, Falagas
ME. Knowledge and practices regarding
prevention of infections associated with
central venous catheters: a survey of intensive
care unit medical and nursing staff. Am J
Infect Control. 2011 Sep;39(7):542-7.



Prevention of Central Line-Associated ... lyad Al-Yateem, et al.

:\é}&é :M)\ :‘-.’.&)jj‘ C’JM\ e\mb MJJ\ ‘a.U\ S (S9dS p0 :\g'@jj\
g3 gand) iyt iaall B e ped) LSy Silalowily
550l b dglaadl aldly 855001 Ayliall plud oy 5yle sl

O] i P ligi pogy 85" Py b daples P pioel) oo alll s P 13 da] Ola) M guid) Jles 31

il il aall lens) 3)05) (Sodall amilSay o UG e (Soall ablS s L1
el o) sl & ol S a0y .2

e ¢ dead) il ags S pdzes 3

.KBJLJ:J\ dmal> ¢ w‘ (jl:d\ K.:.K 4

a5kl

Sy 3551 Bliall Slimy b e aall () SlalsVly Sekly Bad) S5t ol ] 2l s s tislyld) Blual

el szl o Ul el (5 omn 3 0 RS lan Lo Bagmad) ol 8l 3 (s Ss itinen 3 S Lo

.(Central Line Associated Blood Stream Infections) &)\ 44,4l

& UL mer 05 o i 20 e 0650 Ll plasizal Q)i abil pead) e ol s dzel 1) iy b

IS ety o) aplial) pledl e 1271 b Y1 i) ctenas /81 sl Junes 2018 s,

o BB AV sl L YU lan L Sldly Bl o DU Gt rld (Sl OF i) o gbol iyl il

Oy (i Dl oS S Sl B (Stan Lol ) Byl Sl landl plasanly dagel) sl e (sous

Ble ) By e SLiadl (s 085 LB AN e Al dge gl Eoabial) plisnaly ety Logh AU gy Cablse o SLial)

Ol plasealy dag ol sdll 3545 (Sade e BB WYL siall lsla YU slany Lo S5lly 2 mall o el (S5ins B )l

gyl {53Lad) 345U ol ST bl UiBss Bl 8 Rle ) g pr Sladl (6 O Loy et ) )

Dyetoll 2glaadl Sl ol Bl Slimy B ebalal) o) Sljlead) e ool Byl il gl 1 lor bz Y

BLo| L) sb i8St 550 Bl ) il otal gyl el IS 0 ahdod S el gl

e /R WP NIV PPRETR W PONUE- WSS [ PRSN W |

(et paal) DSl ¢ e end) S B mad) (Stns g Akl Dl el plinnly dad,all pll (5o (Spute I LIS
Apdgmad) dgall ALl JSI s ol Glal) (pdaad) (Soall o B () )

J Med J 2021; September: Vol. 55 (3) Autps/ journals ju.edujojmj 122



