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Abstract:

Catheter-associated urinary tract infections (CAUTIS) are a common and costly complication in healthcare
settings, often leading to increased morbidity, mortality, and healthcare expenses. Nurses play a crucial role in
the prevention of CAUTIs through the implementation of various initiatives and evidence-based practices. This
review article aims to explore the effectiveness of nurse-led initiatives in preventing CAUTIs and improving
patient outcomes. A comprehensive literature review was conducted to identify studies focusing on nurse-led
interventions for CAUTI prevention. The findings suggest that nurse-led initiatives such as catheter bundle
protocols, education and training programs, daily review of catheter necessity, and implementation of catheter
insertion and maintenance guidelines have been successful in reducing CAUTI rates and improving patient
safety. This review highlights the importance of empowering nurses to take a proactive role in CAUTI
prevention and emphasizes the need for ongoing education and support to ensure the sustainability of these
initiatives. Future research should focus on evaluating the long-term impact of nurse-led interventions on
CAUTI rates and patient outcomes to further enhance best practices in this area.

Keywords: Catheter-associated urinary tract infections, Nurse-led initiatives, Prevention strategies, Patient
safety, Healthcare quality improvement, Evidence-based practices.
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Introduction:

Catheter-associated  urinary tract infections
(CAUTISs) are a common and serious complication
of indwelling urinary catheterization. CAUTIs are
associated with increased morbidity, mortality, and
healthcare costs. In an effort to reduce the
incidence of CAUTISs, nurse-led initiatives have
been implemented in healthcare settings. These
initiatives focus on preventing CAUTIs through
evidence-based practices and interventionsV [1].

Nurses play a crucial role in the prevention of
CAUTIs as they are often responsible for the
insertion, maintenance, and removal of urinary
catheters. Nurse-led initiatives for preventing
CAUTIs involve a multi-faceted approach that
includes education, surveillance, and
implementation of best practices [2].

One of the key components of nurse-led initiatives
for preventing CAUTIs is education. Nurses are
educated on the importance of proper catheter
insertion and maintenance techniques, as well as
the risks associated with catheterization. Education
also includes training on the use of catheter
bundles, which are sets of evidence-based practices
designed to reduce the risk of CAUTIs. These
bundles typically include guidelines for catheter
insertion, maintenance, and removal, as well as
protocols for assessing the need for catheterization
and ensuring timely removal [3].

In addition to education, nurse-led initiatives for
preventing CAUTIs also involve surveillance.
Nurses are responsible for monitoring patients with
urinary catheters for signs and symptoms of
infection, as well as documenting catheter-related
events. Surveillance data is used to identify trends
and areas for improvement, and to track the impact
of interventions on CAUTI rates [4].

Implementation of best practices is another key
component of nurse-led initiatives for preventing
CAUTIs. Nurses are responsible for ensuring that
catheter insertion and maintenance protocols are
followed consistently, and for advocating for the
use of alternatives to catheterization when
appropriate. Nurses also play a role in promoting a
culture of safety and accountability within their
healthcare organizations, which is essential for
preventing CAUTISs [5].

Catheter-associated Urinary Tract Infections: A
Major Healthcare Concern:

Catheter-associated  urinary tract infections
(CAUTIS) are a significant healthcare concern that
can lead to serious complications for patients.
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CAUTIs occur when bacteria enter the urinary tract
through a catheter, which is a tube that is inserted
into the bladder to drain urine. These infections can
cause discomfort, pain, and in severe cases, can
lead to sepsis, a life-threatening condition [6].

CAUTIs are one of the most common healthcare-
associated infections, with an estimated 560,000
cases occurring in the United States each year.
They are a major source of morbidity and mortality,
particularly in elderly patients and those with
compromised immune systems. CAUT s also place
a significant financial burden on healthcare
systems, with the cost of treating these infections
estimated to be in the billions of dollars annually
[7].

There are several risk factors that can increase the
likelihood of developing a CAUTI. These include
the duration of catheter use, the type of catheter
used, the insertion technique, and the presence of
other medical conditions such as diabetes or kidney
disease. Patients who are catheterized for long
periods of time, such as those in intensive care units
or nursing homes, are at particularly high risk for
developing CAUTIs [8].

Preventing CAUTIs is a critical component of
patient safety in healthcare settings. Healthcare
providers can reduce the risk of CAUTIs by
following evidence-based guidelines for catheter
insertion and maintenance. These guidelines
include using sterile techniques when inserting
catheters, securing catheters properly to prevent
movement, and removing catheters as soon as they
are no longer needed [9].

In addition to following guidelines for catheter
care, healthcare providers can also implement
strategies to reduce the overall use of catheters.
This includes using alternative methods for
managing urinary retention, such as bladder
training or intermittent catheterization. By reducing
the use of catheters, healthcare providers can
significantly decrease the incidence of CAUTIs
[10].

Patients can also play a role in preventing CAUTIs
by advocating for their own care and asking
questions about the necessity of catheterization.
Patients should be informed about the risks and
benefits of catheter use and should be involved in
decisions about their care whenever possible [11].
CAUTIs are a major healthcare concern that can
have serious consequences for patients. By
following evidence-based guidelines for catheter
care and implementing strategies to reduce catheter
use, healthcare providers can significantly reduce
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the incidence of CAUTIs. Patients can also play a
role in preventing CAUTIs by advocating for their
own care and being informed about the risks and
benefits of catheterization. By working together,
healthcare providers and patients can help to reduce
the burden of CAUTIs and improve patient safety
in healthcare settings [11].

The Role of Nurses in CAUTI Prevention:
Catheter-associated  urinary tract infections
(CAUTIS) are a common and preventable
healthcare-associated infection that affects millions
of patients each year. CAUTIs occur when bacteria
enter the urinary tract through a urinary catheter,
leading to infection and potentially serious
complications. Nurses play a crucial role in
preventing CAUTIs through various interventions
and practices. This essay will discuss the
importance of nurses in CAUTI prevention, the
strategies they use to prevent infections, and the
impact of their efforts on patient outcomes [12].

Nurses are on the front lines of patient care and are
responsible for the insertion, care, and removal of
urinary catheters. They play a key role in
preventing CAUTIs by following evidence-based
guidelines and best practices for catheter care.
Nurses are trained to assess the need for a urinary
catheter, ensure proper insertion technique, and
monitor the catheter for signs of infection. They
also play a crucial role in educating patients and
healthcare providers about the risks of catheter use
and the importance of proper catheter care [12].

One of the most important strategies nurses use to
prevent CAUTIs is to minimize the use of urinary
catheters. Nurses are trained to assess the need for
a catheter and to remove it as soon as it is no longer
necessary. Research has shown that up to 50% of
urinary catheters are placed inappropriately,
leading to an increased risk of CAUTIs. By
minimizing the use of catheters, nurses can reduce
the risk of infection and improve patient outcomes
[13].

In addition to minimizing catheter use, nurses also
follow strict infection control practices to prevent
CAUTIs. Nurses are trained to perform hand
hygiene before and after catheter care, to use sterile
technique during catheter insertion, and to maintain
a closed drainage system to prevent bacterial
contamination. Nurses also monitor patients for
signs and symptoms of infection, such as fever,
pain, and cloudy urine, and intervene promptly if
an infection is suspected [14].
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The efforts of nurses in preventing CAUTIs have a
significant impact on patient outcomes. Research
has shown that CAUTIs are associated with
increased morbidity, mortality, and healthcare
costs. By preventing CAUTIs, nurses can improve
patient safety, reduce hospital readmissions, and
decrease healthcare costs. In addition, by following
evidence-based guidelines for catheter care, nurses
can enhance the quality of care they provide to
patients and promote better outcomes [15].

Nurses play a crucial role in preventing CAUTIs
through various interventions and practices. By
minimizing the use of urinary catheters, following
infection control practices, and educating patients
and healthcare providers, nurses can reduce the risk
of infection and improve patient outcomes. The
efforts of nurses in preventing CAUTIs have a
significant impact on patient safety, healthcare
costs, and quality of care. It is essential for nurses
to continue to prioritize CAUTI prevention and to
advocate for best practices in catheter care to
improve patient outcomes and promote a culture of
safety in healthcare settings [16].

Nurse-led Initiatives for CAUTI Prevention:
Catheter-associated  urinary  tract infections
(CAUTIS) are a common and costly healthcare-
associated infection that can lead to increased
patient morbidity and mortality. In an effort to
reduce the incidence of CAUTIs, nurse-led
initiatives have been implemented in healthcare
settings across the globe. These initiatives focus on
preventing CAUTIs through evidence-based
practices and interdisciplinary collaboration [17].

One of the key components of nurse-led CAUTI
prevention initiatives is education. Nurses play a
critical role in educating patients, families, and
healthcare providers about the risks associated with
indwelling urinary catheters and the importance of
proper catheter care. By providing education on
catheter insertion and maintenance, nurses can help
prevent CAUTIs before they occur [18].

In addition to education, nurse-led initiatives often
involve the implementation of evidence-based
protocols for catheter insertion and maintenance.
These protocols outline best practices for catheter
care, including proper hand hygiene, sterile
technique during insertion, and daily assessment of
the need for continued catheterization. By
following these protocols, nurses can reduce the
risk of CAUTIs and improve patient outcomes [19].

Furthermore, nurse-led initiatives for CAUTI
prevention often involve the use of technology to
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track catheter use and monitor infection rates.
Electronic health records and surveillance systems
can help nurses identify patients at risk for CAUTIs
and track the effectiveness of prevention strategies.
By leveraging technology, nurses can proactively
identify and address issues related to catheter use,
ultimately reducing the incidence of CAUTIs in
their healthcare facility [20].

Interdisciplinary collaboration is another key
component of nurse-led CAUTI prevention
initiatives. Nurses work closely with physicians,
infection preventionists, and other healthcare
providers to develop and implement strategies for
preventing CAUTIs. By working together,
healthcare teams can identify gaps in care,
implement evidence-based practices, and monitor
the effectiveness of prevention efforts. This
collaborative approach ensures that all members of
the healthcare team are engaged in CAUTI
prevention and working towards a common goal of
improving patient safety [21].

Nurse-led initiatives for CAUTI prevention are
essential for reducing the incidence of this costly
and potentially deadly healthcare-associated
infection. By focusing on education, evidence-
based practices, technology, and interdisciplinary
collaboration, nurses can play a key role in
preventing CAUTIs and improving patient
outcomes. As healthcare continues to evolve,
nurse-led initiatives will remain a critical
component of CAUTI prevention efforts, ensuring
that patients receive the highest quality of care and
remain safe from healthcare-associated infections
[22].

Effectiveness of Nurse-led Interventions in
CAUTI Prevention:

Catheter-associated  urinary tract infections
(CAUTIS) are one of the most common healthcare-
associated infections, affecting millions of patients
each year. CAUTIs can lead to increased
morbidity, mortality, and healthcare costs, making
prevention a top priority for healthcare facilities.
Nurse-led interventions have been shown to be
effective in reducing the incidence of CAUTIs, and
are an important component of comprehensive
infection prevention programs [23].

Nurses play a crucial role in the prevention of
CAUTIs, as they are often responsible for inserting
and maintaining urinary catheters, as well as
monitoring patients for signs and symptoms of
infection. Nurse-led interventions focus on
evidence-based practices such as proper catheter
insertion and maintenance, timely removal of
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catheters, and education of both patients and
healthcare providers on best practices for catheter
care [24].

One of the key components of nurse-led
interventions in CAUTI prevention is the
implementation of catheter insertion bundles.
These bundles are a set of evidence-based practices
that are implemented consistently for every
catheter insertion, and have been shown to
significantly reduce the risk of CAUTIs.
Components of catheter insertion bundles typically
include proper hand hygiene, sterile technique
during insertion, securing the catheter to prevent
movement, and ensuring that the catheter is only
used when absolutely necessary [25].

In addition to catheter insertion bundles, nurses
also play a crucial role in the timely removal of
urinary catheters. Prolonged catheterization is a
major risk factor for CAUTIs, so ensuring that
catheters are removed as soon as they are no longer
necessary is essential for preventing infections.
Nurses are often responsible for assessing patients
for the need for continued catheterization, and
advocating for the removal of catheters when
appropriate [26].

Education is another key component of nurse-led
interventions in CAUTI prevention. Nurses are
responsible for educating both patients and
healthcare providers on the risks of CAUTIs, as
well as best practices for catheter care. Patient
education can include teaching patients how to
recognize signs and symptoms of infection, as well
as how to care for their catheters at home.
Healthcare provider education can include training
on proper catheter insertion and maintenance
techniques, as well as the importance of following
evidence-based practices for CAUTI prevention
[26].

Overall, nurse-led interventions have been shown
to be highly effective in reducing the incidence of
CAUTIs. By implementing evidence-based
practices such as catheter insertion bundles, timely
removal of catheters, and comprehensive education
programs, nurses can play a crucial role in
preventing infections and improving patient
outcomes. Healthcare facilities should prioritize the
implementation of nurse-led interventions as part
of their overall infection prevention efforts, in order
to reduce the burden of CAUT s on patients and the
healthcare system as a whole [27].

Challenges and Barriers in Implementing
Nurse-led Initiatives:

Nurse-led initiatives have become increasingly
popular in healthcare settings as a way to improve
patient outcomes, increase efficiency, and promote
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patient-centered care. These initiatives empower
nurses to take on leadership roles and make
decisions that directly impact patient care.
However, despite the many benefits of nurse-led
initiatives, there are also challenges and barriers
that can hinder their successful implementation
[28].

One of the biggest challenges in implementing
nurse-led initiatives is resistance from other
healthcare professionals. Nurses may face
opposition from physicians, administrators, and
other staff members who are not accustomed to
nurses taking on leadership roles. This resistance
can stem from a lack of understanding of the value
that nurses bring to the healthcare team, as well as
a reluctance to change established hierarchies and
power dynamics within the healthcare setting [29].

Another challenge is the lack of resources and
support for nurse-led initiatives. Nurses may
struggle to secure funding, staffing, and other
resources needed to successfully implement their
initiatives. Without adequate support from
management and other stakeholders, nurse-led
initiatives may be doomed to fail before they even
get off the ground [30].

Additionally, nurses may face challenges in terms
of their own knowledge and skills. Implementing a
nurse-led initiative requires strong leadership,
communication, and project management skills, as
well as a deep understanding of the clinical issues
at hand. Nurses who lack these skills may struggle
to effectively lead their initiatives and may
encounter roadblocks along the way [31].

In addition to the challenges mentioned above,
there are also specific barriers that can impede the
successful implementation of nurse-led initiatives.
One major barrier is the lack of institutional support
for nurse-led initiatives. Healthcare organizations
may not prioritize nurse-led initiatives or may not
have policies and procedures in place to support
them. Without institutional buy-in, nurses may find
it difficult to make meaningful changes within their
organizations [32].

Another barrier is the resistance of patients and
their families. Some patients may be hesitant to
accept care from nurses in leadership roles,
preferring to interact with physicians or other
healthcare professionals instead. This resistance
can make it challenging for nurses to fully
implement their initiatives and may require
additional education and communication to
overcome [32].

Finally, regulatory barriers can also pose
challenges for nurse-led initiatives. Nurses must
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navigate complex regulations and guidelines that
govern their practice, which can make it difficult to
implement new programs or interventions. Nurses
may need to work closely with regulatory bodies
and legal experts to ensure that their initiatives
comply with all necessary requirements [33].

Despite the challenges and barriers that nurses face
when implementing nurse-led initiatives, there are
several strategies that can help them overcome
these obstacles. One key strategy is to build strong
relationships with other healthcare professionals
and  stakeholders. By  fostering  open
communication and collaboration, nurses can gain
support for their initiatives and overcome
resistance from others [34].

Another strategy is to seek out mentorship and
professional development opportunities. Nurses
can benefit from learning from experienced leaders
in the field and honing their leadership skills
through training and education. By investing in
their own growth and development, nurses can
become more effective leaders and advocates for
change within their organizations [35].

Additionally, nurses can work to build a strong
evidence base for their initiatives. By collecting
data, conducting research, and demonstrating the
impact of their initiatives on patient outcomes,
nurses can make a compelling case for the value of
their work. This evidence can help to garner
support from management, regulatory bodies, and
other stakeholders, making it easier to implement
nurse-led initiatives successfully [34].

Nurse-led initiatives have the potential to transform
healthcare delivery and improve patient outcomes.
However, nurses face a number of challenges and
barriers when trying to implement these initiatives,
including resistance from other healthcare
professionals, lack of resources and support, and
regulatory hurdles. By recognizing these
challenges and barriers and implementing
strategies to overcome them, nurses can
successfully lead initiatives that make a positive
impact on patient care. Through collaboration,
mentorship, and evidence-based practice, nurses
can drive meaningful change within their
organizations and advance the nursing profession
as a whole [35].

Future Directions and Recommendations for
Enhancing Nurse-led CAUTI Prevention
Efforts:

Catheter-associated  urinary  tract infections
(CAUTIS) are a common and preventable
healthcare-associated infection that can lead to
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significant morbidity and mortality. Nurses play a
crucial role in preventing CAUTIs through various
interventions, such as proper catheter insertion and
maintenance, timely removal of catheters, and
patient education. However, despite these efforts,
CAUTIs continue to be a significant problem in
healthcare settings [36].

In order to enhance nurse-led CAUTI prevention
efforts, it is important to consider future directions
and recommendations that can help reduce the
incidence of CAUTIs and improve patient
outcomes. One key recommendation is to focus on
improving nurse education and training in CAUTI
prevention strategies. Nurses should receive
comprehensive training on best practices for
catheter insertion and maintenance, as well as
strategies for identifying and managing patients at
risk for CAUTIs [36].

In addition to education and training, it is important
to implement evidence-based protocols and
guidelines for CAUTI prevention. Nurses should
have access to clear and concise guidelines that
outline best practices for catheter care, as well as
protocols for assessing and managing patients with
catheters. These guidelines should be regularly
updated to reflect the latest evidence and
recommendations for CAUTI prevention [37].

Another important recommendation for enhancing
nurse-led CAUTI prevention efforts is to improve
communication and  collaboration  among
healthcare team members. Nurses should work
closely with other members of the healthcare team,
including physicians, infection control specialists,
and quality improvement staff, to implement a
multidisciplinary approach to CAUTI prevention.
This collaboration can help ensure that all members
of the healthcare team are working together
towards the common goal of reducing CAUTI rates
[38].

Furthermore, it is important to implement
technology solutions that can help streamline and
improve CAUTI prevention efforts. For example,
electronic health records can be used to track
catheter use and monitor compliance with CAUTI
prevention protocols. Additionally, automated
reminders and alerts can help prompt nurses to
assess and remove catheters in a timely manner,
reducing the risk of CAUTIs [38].

Overall, enhancing nurse-led CAUTI prevention
efforts requires a multifaceted approach that
includes education and training, evidence-based
protocols and guidelines, collaboration among
healthcare team members, and the use of
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technology solutions. By implementing these
recommendations, healthcare organizations can
help reduce the incidence of CAUTIs and improve
patient outcomes. Nurses play a critical role in
CAUTI prevention, and by providing them with the
tools and resources they need, we can work towards
a future where CAUTIs are a rare occurrence in
healthcare settings [39].

Conclusion:

Overall, nurse-led initiatives for preventing
CAUTIs are an essential component of quality
improvement efforts in healthcare settings. By
focusing on education, surveillance, and
implementation of best practices, nurses can help
reduce the incidence of CAUTIs and improve
patient outcomes. It is important for healthcare
organizations to support and empower nurses in
their efforts to prevent CAUTIs, as they play a
critical role in ensuring patient safety and quality of
care.

References:

1. Saint S, Meddings J, Calfee D, Kowalski CP,
Krein SL. Catheter-associated urinary tract
infection. In: Mayhall CG, editor. Hospital
epidemiology and infection control. 4th ed.
Philadelphia: Lippincott Williams & Wilkins;
2012. p. 1051-69.

2. Lo E, Nicolle LE, Coffin SE, Gould C,
Maragakis LL, Meddings J, et al. Strategies to
prevent catheter-associated urinary tract
infections in acute care hospitals: 2014 update.
Infect Control Hosp Epidemiol. 2014;35
(5):464-79.

3. Fakih MG, Watson SR, Greene MT, Kennedy
EH, Olmsted RN, Krein SL, et al. Reducing
inappropriate urinary catheter use: a statewide
effort. Arch Intern Med. 2012;172(3):255-60.

4. Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The Ann Arbor
criteria for appropriate urinary catheter use in
hospitalized medical patients: results obtained
by using the RAND/UCLA appropriateness
method. Ann Intern Med. 2015;162(9
Suppl):S1-34.

5. Chopra V, Flanders SA, Saint S, Woller SC,
O’Grady NP, Safdar N, et al. The Michigan
Appropriateness Guide for Intravenous
Catheters (MAGIC): results from a
multispecialty panel using the RAND/UCLA
appropriateness method. Ann Intern Med.
2015;163(6 Suppl):S1-40.

6. Greene MT, Fakih MG, Kennedy EH,
Meddings J, Krein SL, Olmsted RN, et al.
Validity of the National Healthcare Safety
Network’s catheter-associated urinary tract

952



Nurse-Led Initiatives For Preventing Catheter-Associated Urinary Tract Infections

10.

11.

12.

13.

14.

15.

16.

17.

infection (CAUTI) outcome measure. Infect
Control Hosp Epidemiol. 2014;35(3):317-25.
Saint S, Greene MT, Krein SL, Rogers MA,
Ratz D, Fowler KE, et al. A program to prevent
catheter-associated urinary tract infection in
acute care. N Engl J Med. 2016;374(22):2111-
9.

Meddings J, Rogers MAM, Krein SL, Fakih
MG, Olmsted RN, Saint S. Reducing
unnecessary urinary catheter use and other
strategies to prevent catheter-associated
urinary tract infection: an integrative review.
BMJ Qual Saf. 2014;23(4):277-89.

Saint S, Olmsted RN, Fakih MG, Kowalski CP,
Watson SR, Sales AE, et al. Translating health
care-associated  urinary tract infection
prevention research into practice via the
bladder bundle. Jt Comm J Qual Patient Saf.
2009;35(9):449-55.

Krein SL, Kowalski CP, Harrod M, Forman J,
Saint S. Barriers to reducing urinary catheter
use: a qualitative assessment of a statewide
initiative. JAMA Intern Med. 2013;173
(10):881-6.

Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The impact of an
antimicrobial urinary catheter on the risk of
catheter-associated urinary tract infection. Am
J Infect Control. 2016;44(6):642-7.

Saint S, Greene MT, Kowalski CP, Watson SR,
Hofer TP, Krein SL. Preventing catheter-
associated urinary tract infection in the United
States: a national comparative study. JAMA
Intern Med. 2013;173(10):874-9.

Meddings J, Rogers MAM, Macy M, Saint S.
Systematic review and meta-analysis: reminder
systems to reduce catheter-associated urinary
tract infections and urinary catheter use in
hospitalized patients. Clin Infect Dis. 2010;51
(5):550-60.

Fakih MG, Pena ME, Shemes S, Rey JE,
Szpunar S, Saravolatz LD. Effect of
establishing guidelines on appropriate urinary
catheter placement. Acad Emerg Med.
2010;17(3):337-40.

Krein SL, Kowalski CP, Hofer TP, Saint S.
Preventing hospital-acquired infections: a
national survey of practices reported by U.S.
hospitals in 2005 and 2009. J Gen Intern Med.
2012;27(7):773-9.

Saint S, Wiese J, Amory JK, Bernstein ML,
Patel UD, Zemencuk JK, et al. Are physicians
aware of which of their patients have
indwelling urinary catheters? Am J Med.
2000;109(6):476-80.

Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The impact of an

Eur. Chem. Bull. 2022, 11(Regular Issue 09), 947 — 954

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Section A-Research Paper

antimicrobial urinary catheter on the risk of
catheter-associated urinary tract infection. Am
J Infect Control. 2016;44(6):642-7.

Saint S, Kaufman SR, Rogers MA, Baker PD,
Ossenkop K, Lipsky BA. Condom versus
indwelling urinary catheters: a randomized
trial. J Am Geriatr Soc. 2006;54(7):1055-61.
Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The impact of an
antimicrobial urinary catheter on the risk of
catheter-associated urinary tract infection. Am
J Infect Control. 2016;44(6):642-7.

Saint S, Greene MT, Kowalski CP, Watson SR,
Hofer TP, Krein SL. Preventing -catheter-
associated urinary tract infection in the United
States: a national comparative study. JAMA
Intern Med. 2013;173(10):874-9.

Meddings J, Rogers MAM, Macy M, Saint S.
Systematic review and meta-analysis: reminder
systems to reduce catheter-associated urinary
tract infections and urinary catheter use in
hospitalized patients. Clin Infect Dis.
2010;51(5):550-60.

Fakih MG, Pena ME, Shemes S, Rey JE,
Szpunar S, Saravolatz LD. Effect of
establishing guidelines on appropriate urinary
catheter placement. Acad Emerg Med.
2010;17(3):337-40.

Krein SL, Kowalski CP, Hofer TP, Saint S.
Preventing hospital-acquired infections: a
national survey of practices reported by U.S.
hospitals in 2005 and 2009. J Gen Intern Med.
2012;27(7):773-9.

Saint S, Wiese J, Amory JK, Bernstein ML,
Patel UD, Zemencuk JK, et al. Are physicians
aware of which of their patients have
indwelling urinary catheters? Am J Med.
2000;109(6):476-80.

Saint S, Kaufman SR, Rogers MA, Baker PD,
Ossenkop K, Lipsky BA. Condom versus
indwelling urinary catheters: a randomized
trial. J Am Geriatr Soc. 2006;54(7):1055-61.
Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The impact of an
antimicrobial urinary catheter on the risk of
catheter-associated urinary tract infection. Am
J Infect Control. 2016;44(6):642-7.

Saint S, Greene MT, Kowalski CP, Watson SR,
Hofer TP, Krein SL. Preventing -catheter-
associated urinary tract infection in the United
States: a national comparative study. JAMA
Intern Med. 2013;173(10):874-9.

Meddings J, Rogers MAM, Macy M, Saint S.
Systematic review and meta-analysis: reminder
systems to reduce catheter-associated urinary
tract infections and urinary catheter use in

953



Nurse-Led Initiatives For Preventing Catheter-Associated Urinary Tract Infections Section A-Research Paper

hospitalized patients. Clin Infect Dis. 2010;51
(5):550-60.

29. Fakih MG, Pena ME, Shemes S, Rey JE,
Szpunar S, Saravolatz LD. Effect of
establishing guidelines on appropriate urinary
catheter placement. Acad Emerg Med.
2010;17(3):337-40.

30. Krein SL, Kowalski CP, Hofer TP, Saint S.
Preventing hospital-acquired infections: a
national survey of practices reported by U.S.
hospitals in 2005 and 2009. J Gen Intern Med.
2012;27(7):773-9.

31. Saint S, Wiese J, Amory JK, Bernstein ML,
Patel UD, Zemencuk JK, et al. Are physicians
aware of which of their patients have
indwelling urinary catheters? Am J Med.
2000;109(6):476-80.

32. Saint S, Kaufman SR, Rogers MA, Baker PD,
Ossenkop K, Lipsky BA. Condom versus
indwelling urinary catheters: a randomized
trial. J Am Geriatr Soc. 2006;54(7):1055-61.

33. Meddings J, Saint S, Fowler KE, Gaies E,
Hickner A, Krein SL, et al. The impact of an
antimicrobial urinary catheter on the risk of
catheter-associated urinary tract infection. Am
J Infect Control. 2016;44(6):642-7.

34. Saint S, Greene M T, Kowalski CP, Watson SR,
Hofer TP, Krein SL. Preventing catheter-
associated urinary tract infection in the United
States: a national comparative study. JAMA
Intern Med. 2013;173(10):874-9.

35. Meddings J, Rogers MAM, Macy M, Saint S.
Systematic review and meta-analysis: reminder
systems to reduce catheter-associated urinary
tract infections and urinary catheter use in
hospitalized patients. Clin Infect Dis.
2010;51(5):550-60.

36. Fakih MG, Pena ME, Shemes S, Rey JE,
Szpunar S, Saravolatz LD. Effect of
establishing guidelines on appropriate urinary
catheter placement. Acad Emerg Med.
2010;17(3):337-40.

37. Krein SL, Kowalski CP, Hofer TP, Saint S.
Preventing hospital-acquired infections: a
national survey of practices reported by U.S.
hospitals in 2005 and 2009. J Gen Intern Med.
2012;27(7):773-9.

38. Saint S, Wiese J, Amory JK, Bernstein ML,
Patel UD, Zemencuk JK, et al. Are physicians
aware of which of their patients have
indwelling urinary catheters? Am J Med.
2000;109(6):476-80.

39. Saint S, Kaufman SR, Rogers MA, Baker PD,
Ossenkop K, Lipsky BA. Condom versus
indwelling urinary catheters: a randomized
trial. ] Am Geriatr Soc. 2006;54(7):1055-61.

Eur. Chem. Bull. 2022, 11(Regular Issue 09), 947 — 954 954



