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ABSTRACT

Catheter-associated urinary tract infections (CAUTTI) are proven to be a leading cause of
infection within hospital systems and are caused by the use of indwelling urinary catheters. Diagnosis is
made through additional urine testing and the infection requires treatment with antibiotics. The question
within this integrative review was “What are effective strategies to decrease CAUTI rates in adult
patients who are hospitalized?” During this integrative review, several strategies were examined to
evaluate their effects on CAUTI rates on hospitalized adult patients requiring urinary drainage devices.
Those strategies focused mainly on CAUTI bundles including proper insertion, early removal and
external urinary devices. Data was obtained through the Liberty University Online Jerry Falwell Library
and articles were selected using Melnyk’s Level of Evidence. When these strategies are implemented
and utilized properly, CAUTI rates are proven to decrease significantly, most by over 50%. When
CAUTI rates are decreased, hospital stays are also shortened, hospital bills are less, patient outcomes
and satisfaction are improved, and overall mortality is reduced. Based on the research studies and the
evidence-based outcomes included in this integrative review, this was obvious proof that CAUTI rates
decrease with the use of CAUTI bundles which include proper insertion and early removal of urinary
catheters. In addition, external devices for women and men contribute to a decrease in CAUTI rates.

Keywords: CAUTI Reduction, PureWick, CAUTI Bundles
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Section One: Formulating the Review Question

Each year thousands of men and women are admitted to the hospital for multiple reasons.
It is likely that many of these patients will receive a urinary catheter as part of their treatment
regimen. Urinary catheters are used frequently in healthcare: however, their use can lead to
serious life-threatening complications (Health Protection Surveillance Center [HPSC], 2011).
Urinary catheters can cause urinary tract infections and are a common cause of bloodstream
infections (HPSC, 2011). The risk of infectious complications increases the longer they are in
use (HPSC, 2011). Indwelling catheters may be placed for multiple reasons, which might include
urinary retention, intubation, “sick enough” patients, and even for “convenience.” Indwelling
catheters are normally needed for critically-ill patients, but they should be evaluated, according
to protocol, for early removal. In addition to patients with urinary catheters, there are patients
without indwelling catheters that are frequently incontinent and do not get changed as often as
they should, leading to problems involving skin breakdown and other complications.

Different solutions are available to address this problem. External devices such as the
newer external female catheter (PureWick™) and the condom catheter for males are alternatives
for hospitalized patients. These alternative devices allow for decreased bathroom trips, more
accurate measurement of intake and output, and assist in reducing catheter-associated urinary
tract infections. Catheter-associated urinary tract infections (CAUTT) bundles should also be in
place with the use of indwelling catheters. The CAUTI bundles include several components and
should be followed per written protocol. When indwelling catheters are needed, they should be
evaluated daily for early removal and should never be used for convenience. Cleaning protocols
should remain in place to help eliminate infectious organisms. Urinary drainage bags should be

dependent to the patient’s bladder to prevent backflow of bacteria.
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Background

Catheter-associated urinary tract infections are the most common hospital-acquired
infections (Lobdell et al., 2012). These infections are acquired through the use of an indwelling
urinary catheter and may occur in men, women, or children. They are treated with the use of
intravenous antibiotics and raise the cost of a patient’s medical treatment (Lobdell et al., 2012).
Many different types of bacteria can cause these infections, and the type is determined through a
urine culture. After the determination of the bacteria, a more specific antibiotic will be given. If
the patient needs to continue with the indwelling urinary catheter, it can be left in place, and the
urinary tract infection can be treated. The patient may have a better outcome if the catheter can
be discontinued upon initiation of treatment.
Defining Concepts and Variables

The Centers for Disease Control and Prevention (CDC) defines catheter-associated
urinary tract infections as the introduction of bacteria to the urinary tract by instrumentation
(CDC, 2015). CDC identifies CAUTIs as the most common healthcare-acquired infection that
accounts for greater than 30% of infections within an acute care hospital (CDC, 2015). Increased
morbidity, mortality, length of stay, and cost are all associated with a CAUTI diagnosis (CDC,
2015). Catheter-associated urinary tract infections are continuously rising within medical
facilities across the United States (Kuzow et al., 2019). Approximately 449,334 cases of CAUTIs
occur per year (Lobdell et al., 2012). As each day passes, the number of patients with a CAUTI
increases by 5% (Lobdell et al., 2012). CAUTI treatment can be expensive, with the average
price ranging from $749-$832 per case (Lobdell et al., 2012).

Multiple types of urinary devices have been identified that can be utilized for urinary

incontinence, some may be a better choice than others. The indwelling catheter is a tube that is
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place into the bladder through the urethra and provides drainage through a closed collection
system (CDC, 2015). These catheters are left in place for extended periods of time to allow
continuous drainage (CDC, 2015). Indwelling catheters are placed into one of every five
admitted patients (Lobdell et al., 2012). Intermittent catheters are devices where the tube is
placed into the bladder through the urethra and removed after drainage is complete (CDC, 2015).

The external catheter for men is otherwise known as a condom catheter and fits on and
adheres to the penis. This allows the patient to urinate and the urine drains into a drainage bag
(CDC, 2015). With this device there is no penetration of the urethra (CDC, 2015). A new device
recently discovered and used is an external device for women known as the PureWick™
(Mueller, 2019). This device is an oblong soft, foam device with silicon covering the backside,
and is attached to a drainage tube (Mueller, 2019). This device sits against the female urethra
between the labia majora and is connected to wall suction; when the female urinates, it goes into
the PureWick™ and is suctioned out into the drainage container (Mueller, 2019). No penetration
of the urethra is necessary with this device. With the implementation of the external female
urinary catheter there was a consistent decrease in CAUTI rates in each article reviewed. This is
believed to be effective because the external female catheter does not enter the urethra, keeping
the bacteria outside of the urinary tract. This has also been shown to be the case with condom
catheters for males. These devices will assist in protecting patients from UTIs, improving their
overall health, and providing more comfort.
Rationale for Conducting the Review

Catheter acquired urinary tract infections are the most common healthcare-acquired
infection. The number of CAUTI cases rapidly increases every day. These infections are possibly

being caused by inappropriate placement of indwelling urinary catheters and by catheters being
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kept in place for extended periods of time. These infections are causing additional medical
problems and a decrease in overall patient outcomes. Extended hospital stays can be needed to
treat these infections effectively. The cost of healthcare increases with every diagnosis and
treatment plan that is made. Many patients lack insurance, and neither they, nor their family
members have the financial means to pay for the additional hospital costs associated with an
infection and treatment. Many of these infections could be avoided therefore preventing poor
outcomes and increased hospital costs. Research has been conducted which resulted in the
implementation of CAUTI bundles in an attempt to lower CAUTI rates. In addition to CAUTI
bundles, new and existing male and female alternatives to indwelling urinary catheters exist. A
further review of the literature would be helpful to compare the alternative devices and the
CAUTI bundles to current rates of infection with indwelling urinary catheters. In addition, a
search for additional evidence-based strategies for preventing CAUTIs should be conducted.
Purpose of the Project

The purpose of this integrative review is to review possible strategies and alternative
devices and compare their use and outcomes to the indwelling urinary catheter. Alternative
devices available for use are the condom catheter for the male population and the external
(PureWick™) female catheter. Specific strategies such as detailed CAUTI bundles that include
proper insertion, proper cleaning, evaluation for early removal, and maintaining dependent
drainage bag should be evaluated. Assessment of the need for the indwelling catheter before
placement may also prevent unnecessary use. Monitoring orders and placement in the
Emergency Room where treatment and care begins may help limit some of the unnecessary
placement. Overall, the goal is to search for the most effective strategies to lower CAUTI rates in

adult patients who are hospitalized and require urinary support. This includes patients who need
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intake and output monitoring and incontinent patients that are non-ambulatory, including
ventilated patients. Indwelling urinary catheters often appear to be used for the convenience of
the nurses and/or the patient and should be avoided to prevent unnecessary risk of infection.
Review Question
What are effective strategies to decrease CAUTI rates in adult patients who are hospitalized?
Goals
1. To determine if there is evidence to support using a male external catheter or a female
external device in hospitalized patients.
2. To investigate CAUTI rates when comparing male external catheters and female external
devices to indwelling foley catheters in hospitalized patients.
3. To determine if there is evidence that a CAUTI bundle is effective in preventing CAUTI
infections.
Formulate Inclusion and Exclusion Criteria
Inclusion criteria for the integrative review are patients of adult age medically requiring
the use of a catheter and immobile, incontinent patients that are male or female. Other inclusion
criteria are full-text articles that are no older than five years, articles that are written in English,
peer-reviewed, and show a positive outcome on CAUTI rates. All articles used were descriptive
studies or quasi-experimental studies. Exclusion criteria for this review were children, non-
English articles, non-peer-reviewed articles and articles that do not show improvement in
CAUTI rates
Conceptual Framework
For this integrative review, Whittemore and Knafl (2005) was used for the conceptual

framework. This framework provides step-by-step guidance for researching and writing the
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integrative review. Each step is provided with details about what to do and what should be
included. By following this framework, it was easy to stay on topic and task which improved the
overall review.

Whittemore and Knafl (2005) presented a very clear layout to follow for a conceptual
framework with an integrative review. The first step is to identify the problem, form the
question, and identify the goals for change (Whittemore & Knafl, 2005). This is important to
help keep the review on track and help narrow down results (Whittemore & Knafl, 2005). The
second step is to perform the literature search using the databases desired (Whittemore & Knafl,
2005). It is imperative to try to pick about five keywords and chose articles from those search
terms. Data evaluation and data analysis are the third and fourth steps in their framework
(Whittemore & Knafl, 2005). This allows the author to read and evaluate the articles found, pull
essential data and information and formulate thoughts. It can then be analyzed to obtain results to
show the answer to the question of the integrative review (Whittemore & Knafl, 2005). The last
step of the framework is the presentation, where the results are placed in a table or model in
order to be visualized (Whittemore & Knafl, 2005). Not all results in an integrative review will
be numerical, so some presentations may be written out in paragraph form with results
(Whittemore & Knafl, 2005).

Section Two: Comprehensive and Systematic Search
Information Sources and Search

In order to gather and compile the best available evidence on effective strategies to
decrease CAUTI rates in hospitalized adult patients, a comprehensive search of the literature was
performed by the project leader. Databases utilized during the literature review were CINAHL,

EBSCO, and Cochran Library. The project leader accessed each database through the Liberty
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University Online Jerry Falwell Library. Multiple keywords and keyword combinations were
employed in the search process in order to identify pertinent and current literature on strategies
to decrease CAUTI rates. The keywords utilized in the search process included: CAUTI, CAUTI
Reduction, External Female Catheter, and CAUTI Bundles. Additional search parameters
included articles published in the English language within the last five years. After searching
several databases with different keywords, several articles were found though information was
scarce within the last five years. After the initial literature review, there were 30 articles total that
were relevant to the clinical question. Fifteen articles were located through CINAHL, 11 through
EBSCO, and four through the Cochran Library.

Abstracts were briefly reviewed to ensure each article contained the correct study
information pertaining to the clinical question. Articles were eliminated in this phase when they
did not meet the stated criteria. In depth evaluation of the articles was then performed. Eleven
articles were removed from the review due to unsatisfactory results to support decreased CAUTI.
These articles did not show an increase in rates, but they showed unchanged numbers. After
careful appraisal and elimination of the 30 articles found, 17 of them were used to support the
clinical questions in the literature review.

Quality Appraisal

The project leader critically appraised the articles for applicability to the Integrative
Review and the clinical question. Using Melnyk’s Level of Evidence table, 15 articles included
within the integrative review are categorized as a level three, quasi-experimental design (Melnyk
& Fineout-Overholt, 2019). This indicates that in almost every study there was something new
implemented. The results were then measured and compared to the results prior to

implementation. For example, in most articles, baseline CAUTI rates are observed and measured.
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A change was then implemented in the study, consisting of an external catheter, early removal of
an indwelling catheter, or implementation of a CAUTI bundle, including cleaning techniques.
After implementation, the results were observed and monitored again. A majority of studies
show a significant decrease in CAUTI rates after the implementation of pre-determined bundles.
The project leader eliminated several articles, which showed minimal or no reduction in CAUTI
rates. This is likely due to a lack of information or a shortened project not allowing sufficient
time for the results to change. Also included in the integrative review is one article of level five
and six. The article classified as a level five on the Melnyk’s level of evidence table consists of
three descriptive studies regarding patient preference and success with an external urinary
incontinence device. The level six article is a descriptive observational study that shows a
decrease in CAUTI rates by using a female external urinary incontinence device known as the
PureWick™. The complete Level of Evidence Table and a comprehensive breakdown of each
study is included in Appendix A.

Overall through the review of articles, there were few limitations. The major ones that
were able to be identified were a small sample size; the project was limited to one unit or one
hospital; the project was limited to a short amount of time; or the article lacked significant details
such as sample size, population, or results. The small sample sizes or the implementation at one
hospital, along with a short timeframe to implement the project, did not allow enough time for
the staff to be thoroughly educated, for the study to be implemented, and then time for the
intervention to work and show positive results.

Synthesis of Results
The primary purpose of this Integrative Review was to investigate effective strategies that

can be utilized to decrease CAUTI rates in hospitalized adult patients and show the most recent
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evidence-based information on CAUTIs. In addition, the project leader investigated evidence to
support the use of male and female external devices in hospitalized patients and if infection rates
differ with these devices compared to indwelling foley catheters. The project leader synthesized
the reviewed articles for conclusions to answer the clinical question regarding strategies to
decrease CAUTI rates. The key themes that were noted in the literature include decreased
CAUTI rates using male and female external devices, early removal of indwelling catheters, and
implementation of a CAUTI bundle which includes frequent cleaning and dependent urinary
drainage bag. Most articles provided information that supports more than a 50% decrease in
CAUTI rates during the study. Information is presented in the literature that shows patient
preference to use the external devices due to improved comfort and convenience.
Section Three: Results

Themes of Individual Studies

There are several strategies that have been studied and can be used to reduce CAUTI
rates in hospitalized adult patients. CAUTI bundles that vary depending on study including
indwelling catheter insertion techniques and early removal of indwelling catheters are one
strategy that is focused on closely. Increased use of external catheters such as condom catheters
and the PureWick™ are the other large focus for strategies to reduce CAUTIs.
CAUTI Bundle

CAUTI bundles can consist of different components but still show an overall decrease in
CAUTI rates. Wilkerson et al. (2020) explain that there is a 19% decrease in CAUTI rates after
implementation of a CAUTI bundle that consists of a urinary retention assessment pathway,
inpatient rounds to assess device needs, preventing insertion of catheters in the emergency

department, and providing proper education on catheter care and maintenance. Mundle et al.
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(2020) discuss a bundle that consists of a nurse-driven removal algorithm, education to staff
regarding roles and responsibilities, indications and retention management, and a reminder
developed into a screen saver that showed a 79% reduction in overall CAUTI rates. Kulik et al.
(2020) show a 95% decrease in CAUTIs after implementing a new insertion protocol, an
unnecessary testing protocol, nurse-driven removal policies, and holding nurses accountable for
catheter care and maintenance. John et al. (2018) discuss a “Take CAUTIon” project that
includes daily rounds to assess catheter needs, a cart with materials for catheter maintenance and
removal, a pharmacologic and non-pharmacologic plan for patients with urinary retention,
urinalysis policy, and the use of a buddy system during catheter insertion. This CAUTI bundle
showed a 33.3% CAUTI reduction which exceeded their 25% reduction goal (John et al., 2018).
Elkbuli et al. (2018) show that a 5-S bundle implemented over four years has an 80% average
CAUTI reduction. Staff, stabilization, support, spot, and stop are the 5-S within the bundle
(Elkbuli et al., 2018). Kuzow et al. (2019) discuss a CAUTI decrease of 61% by implementing a
bundle that consists of catheter necessity review daily for each patient, increased use of signs to
bring awareness to high-risk patients, and utilization of external catheters.
Indwelling Catheter Insertion

Some articles show that there are multiple insertion techniques that effect CAUTI rates.
Sultan et al. (2018) note that CAUTI rates are significantly increased by more than four times
when inserted by medical students compared to nurses. Insertions completed by surgical
residents still hold double the CAUTI rates than when inserted by nurses (Sultan et al., 2018).
Fletcher-Gutowski and Cecil (2019) show a decrease in CAUTI rates after implementing a two-
person urinary catheter insertion protocol (UCIP) that utilizes a checklist and two properly

trained personnel with at least one being a registered nurse. In two units, the CAUTI rates
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decreased from one to zero, and in the third unit, rates decreased from two to one (Fletcher-
Gutowski & Cecil, 2019). Ohanian and Gaines-Hill (2019) explain that CAUTI rates decreased
by 70% in six months after reducing catheter insertion within the emergency department.
Scanlon et al. (2017) describe a formed algorithm for catheter insertion that includes utilizing a
bladder scanner to assess bladder volume, identifying urinary retention, and establishing
guidelines for catheter maintenance and removal. Following 12 months of implementation within
an ICU, there was a 46% decrease of CAUTIs and an 89% decrease after 18 months (Scanlon et
al., 2017).
Early Indwelling Catheter Removal

Early removal of indwelling catheters is shown to reduce CAUTI rates in several studies.
Allen et al. (2019) note an 80% decrease in CAUTI rates after implementing the “Every Line
Every Day” project. This project provides daily patient assessment for the necessity of a catheter
by the infection prevention specialist who collaborates with nursing leadership (Allen et al.,
2019). Adriane et al. (2020) explain that adding indwelling catheters to “safety rounds” within a
hospital to assess the need, the potential for removal, and to discuss alternative options holds a
57% CAUTI reduction. Haley (2018) found an 83% reduction in CAUTI rates after
implementing a nurse-driven catheter removal protocol that provided criteria allowing nurses to
remove catheters when they are no longer indicated.
External Catheter Use

Eckert et al. (2020) show a baseline CAUTI rate of 1.11% and after implementation of
the female external urinary catheter, their CAUTI rates were 0% within a year. The indwelling
catheter usage rates also decreased (Eckert et al., 2020). Dublynn and Episcopia (2019) show

that including the female external catheter in the CAUTI bundle holds significant results for
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reducing CAUTI rates. In this specific situation there was a 51.7% CAUTI reduction after
implementing the external catheter (Dublynn & Episcopia, 2019). The standardized infection
ratio also decreased to 0.965 from 1.319 (Dublynn & Episcopia, 2019). Beeson and Davis (2018)
provide three case studies where the female external catheter was successfully used and referred
by the patients. While using this device, no penetration of the urinary tract is made, decreasing
the risk of CAUTIs (Beeson & Davis, 2018). Beeson, Davis, and Vollman (2018) show that
during a six-month study with the use of the female external catheter, there was a 27% reduction
of CAUTIs within an 18 bed SICU. This is shown by a CAUTI rate of 2.55 in 2016 reducing to
0.70 in 2017 (Beeson, Davis & Vollman, 2018).
Synthesis

Evidence gathered from the articles reviewed shows that CAUTI rates can be decreased
with simple changes made to routine nursing care. Utilizing the external catheter improves
infection rates, improves patient satisfaction is used for monitoring of intake and output, and is
less costly. Combining the use of this device with early removal of an indwelling catheter and
limiting the use to only those who are critically ill has a significant impact on overall CAUTI
rates, decreasing them by more than 50%. Data analysis occurred by constant comparison of
results of each study that was presented in the articles that were evaluated. Each article presented
a different study and showed different outcomes. They were all compared to one another to
achieve an overall effect.
Ethical Considerations

The Liberty University Institutional Review Board approved this project. The
Institutional Review Board approval letter can be found in Appendix B. Both the project leader

and project chair completed the Collaborative Institutional Training Initiative (see Appendix C).
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Timeline

Section One - Complete by March 28, 2021

Section Two - Complete by April 25, 2021 and then complete first defense. Send application to
the Liberty University IRB.

Section Three - Complete by May 23, 2021

Section Four - Complete by June 20, 2021

Chair - have completed paper to chair by July 18, 2021 for review

Editor - send to editor by July 25, 2021

Defense — on August 17, 2021

Scholars Crossing - send to SC as soon as defense is completed; have paper accepted to SC by

August 20, 2021

End of Summer D - August 20, 2021

Section Four: Discussion
Summary of Evidence

Completing this literature review regarding CAUTI reduction by implementing strategies
such as CAUTI bundles that include proper insertion and maintenance of indwelling catheters,
early removal of indwelling catheters and the use of external urinary devices for both male and
females provides sufficient evidence to support CAUTI reduction. Due to the high volume of
infection rates that continuously increase daily, it is imperative for new changes to be studied and
implemented. Patient outcomes should be a priority when focusing on improving health care.

The review of the literature provided shows sufficient evidence that CAUTI rates can
decrease by greater than 50% when these strategies are implemented. With the decrease in

infection rates, patient satisfaction increases, hospital stays decrease, medical bills decrease and
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overall patient outcomes and mortality are decreased. Multiple themes were reviewed, including
indwelling catheter insertion, indwelling catheter removal, CAUTI bundles, and external catheter
use.

Implications for Practice

The initial goal for implementation of this project is to educate physicians and nurses of
the results shown in this integrative review. Addressing the overall CAUTI rates prior to any
studies is imperative to show that the implementations have a positive impact. Developing a
presentation for physicians and nurses to show the results before and after each study and the
details regarding what is included in the study would be beneficial. Presenting this information
would allow visual insight into the review and the results of improving CAUTI rates.

Once the information is delivered thoroughly, it will be relatively simple for the staff to
understand the importance of implementing these changes to the units in which they are
involved. Continuing education and training regarding the new devices or policies regarding
CAUTI reduction is essential to know that healthcare providers can properly perform the new
interventions. The external catheters may be new to most providers and patients; they should be
educated and demonstrated before patient use. Indwelling catheter insertion, drainage, and
removal should also be practiced and demonstrated prior to patient implementation.
Limitations

During this literature review, the primary limitation was the lack of information regarding
the recently developed female external urinary catheter. There was a small amount of
information regarding this theme; however, the articles found provided evidence of a significant

decrease in CAUTI rates.
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Summary

Catheter-associated urinary tract infections are proven to be decreased by more than 50%
when proper changes are made. Early removal of indwelling catheters, avoiding indwelling
catheters when patients do not need them, and implementing the external female catheters have
the most impact on infection rates. While lowering infection rates, healthcare costs that patients
would be responsible for are reducing, and morbidity and mortality rates improve. The purpose
of this integrative review is to compare the CAUTI rates in immobile patients that are
hospitalized and requiring catheters for urinary management before and after implementation of

CAUTI bundles including proper insertion and early removal, and external urinary devices.
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