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ABSTRACT
There are numerous healthcare associated infections (HAIs) that individuals can acquire
while receiving care in an acute healthcare facility. Catheter associated urinary tract
infections (CAUTIs) are HAIs that may cause increased lengths of stay, hospital costs,
and mortality for patients. CAUTIs may be preventable through evidence-based nursing
interventions and care. Using CINAHL, PubMed, and ProQuest, an evidence-based
practice inquiry was conducted on the prevention of CAUTIs. Ten articles were chosen
based on the relevance to the clinical question and quality of research. The articles were
English language, peer-reviewed, and published within the last ten years. The levels of
evidence ranged from I to III, with predominantly level III evidence within the ten
articles. Current evidenced-based practice in the prevention of CAUTIs includes: (a)
nursing education on the insertion, care, and maintenance of catheters; (b) utilization of
checklists, protocols or tools; and (c) staff engagement, informatics, testing indications,
and equipment. To assist with translating evidence into clinical practice, an integrative
literature review and the use of the Johns Hopkins Nursing Evidence-Based Practice
(JHNEBP) model were utilized to establish nursing recommendations for the prevention
of CAUTIs. The JHNEBP model uses three phases with 18 detailed steps for reviewing
and utilizing the evidence to implement changes into clinical practice. Nursing education
and the use of tools were interventions found successful most frequently in the literature
review. Positive outcomes included increased nursing knowledge and decreased
incidence of CAUTIs. The nursing education and use of tools that were found effective
ii

in the prevention of CAUTIs will assist with ensuring patient safety through the care of
critically-thinking professional nurses. Recommendations include 40 minute in person
nursing education on the insertion, care, and maintenance of indwelling urinary catheters
and the use of a shift checklist for indwelling urinary catheters to decrease CAUTI rates
for inpatients within an acute healthcare facility. This education and checklist will also
assist nurses with providing professional and skilled care to inpatients with an indwelling
urinary catheter.
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Introduction
Introduction to the Inquiry
Healthcare associated infections (HAIs) are caused by bacteria, fungi, viruses or
other pathogens that individuals can acquire while they are receiving care for another
condition (Office of Disease Prevention and Health Promotion [DPHP], 2019). HAIs
affect 1 in 25 inpatients receiving care leading to illness, death, emotional distress, and
financial consequences (DPHP, 2019). Approximately 40% of all HAIs are attributed to
urinary tract infections (UTIs) (Saint et al., 2008). UTIs account for about 25% of all
infections in females, who are affected more often than men at a ratio of 8:1 (Al-Badr, A.
& Al-Shaikh, G., 2013).
Background and Rationale for the Inquiry
UTIs are the most common healthcare associated infection and 75% are
associated with an indwelling urinary catheter (Centers for Disease Control and
Prevention [CDC], 2017). According to the CDC (2017), 15-25% of hospitalized
patients will have an indwelling urinary catheter placed. Inpatients may have an
indwelling urinary catheter placed for the following indications: (a) acute urinary
retention, (b) bladder obstruction, (c) strict measurement of urinary output, (d)
perioperative management, (e) comfort for end of life care, and (f) to allow healing of
wounds (CDC, 2017). While catheter associated urinary tract infections (CAUTIs) are
common, they may be preventable through appropriate indwelling urinary catheter use,
insertion, maintenance, and care (CDC, 2017). The duration of an indwelling urinary
catheter is a primary risk factor in CAUTIs (Yatim et al., 2016). CAUTI risk increases
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5% every day that an inpatient has an indwelling urinary catheter in place (Maxwell,
Murphy, & McGettigan, 2018).
CAUTIs have contributed to increased morbidity, mortality, and lengths of stay
for patients (CDC, 2016). There is an increase in hospital costs with an estimated
expense of $13,793 per infection (Agency for Healthcare Research and Quality, 2017).
There may also be an additional expense for healthcare facilities with the development of
the Hospital-Acquired Condition Reduction Program (HACRP), in which facilities are
subject to a 1% decrease in payment from the Centers for Medicare & Medicaid Services
(CMS) if the facility falls within the worst 25% ranked hospitals based on scores from
quality measures (CMS, 2017). CAUTIs are one of five HAIs included in the quality
measures and scoring of hospitals by CMS.
Nurses have an important role in providing safe quality care to inpatients with an
indwelling urinary catheter during hospitalization. Part of nursing care for patients with
an indwelling urinary catheter includes providing evidence-based practice to ensure the
avoidance of CAUTIs and increase patient safety.
Purpose of the Inquiry
The purpose of this evidence-based practice inquiry was to identify evidencebased nursing practices and tools that can be initiated to prevent the incidence of CAUTIs
for inpatients in an acute healthcare facility.
Question
According to Stone (2002), components of a PICO include: the population (P),
intervention (I), comparison (C), and outcome (O), and were used to guide the question:
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P: Inpatients in acute healthcare facility
I: Evidence-based practices and tools (e.g. checklists, protocols,
algorithms) for nursing staff on prevention of CAUTIs
C: Nursing staffs’ current knowledge, practice, and tools being utilized
O: Decreased incidence of CAUTIs
Question: For inpatients, what nursing practices and tools, based on the most
recent evidence, reduce the rate of CAUTIs when compared to current nursing practices
and tools being utilized.
Method Used for Inquiry
An integrative literature review was used to identify evidence-based practice in
the prevention of CAUTIs. According to Melnyk & Fineout-Overholt (2015), integrative
literature reviews are “systematic summaries of the accumulated state of knowledge
about a concept, including highlights of important issues left unresolved” (p. 606).
Literature Review
Introduction
Using CINAHL, PubMed, and ProQuest, a search was conducted on the
prevention of CAUTIs. Table 1 summarizes the search, in which key words were used to
obtain articles published within the last 10 years. All articles were English language,
peer-reviewed, and included evidence-based practice.
The levels of evidence ranged from I to III, with predominantly a level of III
evidence within the ten articles. According to Ackley, Swan, Ladwig, & Tucker (2008),
level III evidence is attained from controlled trials without randomization. One example
of level III evidence is quasi-experimental.
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Table 1
Databases Searched and Data Abstraction
Date of
Search

01/15/18

Keywords

Database/Source
CINAHL

02/28/18

CAUTI
prevention
Costs of CAUTI

CINAHL

04/01/18

CAUTI

10/18/18
10/25/18

CAUTI
CAUTI nurse
prevention
CAUTI nurse
prevention
interventions
CAUTI
nurse prevention
intervention

CINAHL, PubMed to
search for two articles
found in a Lit Review to
get full text articles
ProQuest
ProQuest

09/27/19
09/29/19

Listed
61

Number of Hits
Reviewed Used
7

1

10

6

1

9

9

3

132
78

11
5

2
1

CINAHL

14

10

1

CINAHL

11

4

1

Table 2 shows the level of evidence rating scheme that was used to rate the level and/or
recommendation of a study (Ackley et al., 2008).
From the review of articles pertaining to nursing practice and the prevention of
CAUTIs, ten articles were chosen and summarized in Appendix A. The ten articles were
chosen based on the relevance to the clinical question and quality of research. After the
review of ten articles, the following two interventions were identified as themes based on
frequency, in the prevention of CAUTIs: (a) nursing education and (b) the use of tools
(e.g. protocols, checklists, algorithms). Articles that were excluded were those that did
not show positive outcomes, were published greater than 10 years ago, and were not peerreviewed.
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Table 2
Levels of Evidence
Level of evidence

Description

Level I

Evidence from a systematic review or meta-analysis of all relevant
RCTs (randomized controlled trial) or evidence-based clinical
practice guidelines based on systematic reviews of RCTs or three or
more RCTs of good quality that have similar results.

Level II

Evidence obtained from at least one well-designed RCT (e.g. large
multi-site RCT).

Level III

Evidence obtained from well-designed controlled trials without
randomization (i.e. quasi-experimental).

Level IV

Evidence from well-designed case-control or cohort studies.

Level V

Evidence from systematic reviews of descriptive and qualitative
studies (meta-synthesis).

Level VI

Evidence from a single descriptive or qualitative study.

Level VII

Evidence from the opinion of authorities and/or reports of expert
committees.

Note. Ackley, B. J., Swan, B.A., Ladwig, G., & Tucker, S. (2008). Evidence-based
nursing care guidelines: Medical-surgical interventions. (p. 7). St. Louis, MO: Mosby
Elsevier.
Education
Nursing education was a key component in all studies, however, only four of
the studies measured the impact of the education on nursing knowledge (Gesmundo,
2016; Hake, Auret, van Gessel, & Sinclair, 2013; Shehab, 2017; Zurmehly, 2018).
Education was used in all studies in regard to educating nursing staff on best practice or
tools used within the studies. Table 3 shows a summary of the four studies that measured
the impact of education.
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Table 3
Articles that Measured Impact of Education
Article

Education Topic

Education Method

Evaluation
Method

Results

Gesmundo
(2016)

Indwelling urinary
catheter insertion,
maintenance, and
removal

40 minute in person
lecture on CDC
guideline

Pre- and post-tests
measuring knowledge
on components of
catheter management

p < 0.0001 in
overall pre- and
post-test scores

Hake et al.
(2013)

Clinical practice
improvement
principles and a
guideline consisting
of a catheter
management
checklist

In person sessions

Questionnaire pre-and
post-exposure to
guideline

Nursing
knowledge
increased from
54% pre-CPG
exposure to
76% post-CPG
exposure.
p value not
given

Shehab
(2017)

Key components of
urinary
catheterization and
care

Researcher taught
content in a clear,
simple language
using lectures,
illustrative pictures
and discussion giving
feedback using
positive verbal words
during morning and
afternoon shifts

Knowledge
assessment tool given
pre- and posteducation consisting
of urinary
catheterization and
care components

-Nursing
knowledge
increased from
28% before
implementation
to 100%
immediately
after
implementation.
-Nursing
knowledge
scores three
months and six
months after
implementation
with scores of
98% and 96%
respectively
p value not
given

Zumehly
(2018)

Nursing protocol
for assessing need
to continue
indwelling urinary
catheter

45 minute online
education modules

Pre- and post-10 item
questionnaire
regarding nursing
interventions and
catheter care and
assessment

p = 0.021in preand postquestionnaire
scores

Note. (Gesmundo, 2016; Hake, Auret, van Gessel, & Sinclair, 2013; Shehab, 2017;
Zurmehly, 2018).
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Gesmundo (2016) showed statistically significant difference (p < 0.0001) in
nursing knowledge scores focusing on indwelling urinary catheter insertion, maintenance,
and removal. Zurmehly (2018) used a 10-item questionnaire prior to initiating any
education and showed a mean of 8.75 of 10 on nurses’ awareness and performance in the
prevention of CAUTIs. The score increased to 9.83 after online education modules
detailing the nursing protocol used, and analysis of post-tests showed a statistically
significant difference in nursing knowledge after the intervention (p = .021) (Zurmehly,
2018). Hake et al. (2013) used a questionnaire to show the increase in nursing
knowledge pre- and post-exposure of clinical practice improvement principles and a
guideline consisting of a catheter management checklist. Shehab (2017) showed an
increase in nursing knowledge through a knowledge assessment tool with scores of 28%
before implementation to 100% immediately after implementation. The assessment tool
included questions related to key components of urinary catheterization and care (Shehab,
2017). Shehab (2017) also tested the scores three months and six months after
implementation with scores of 98% and 96% respectively. All four of the studies were
quasi-experimental and had an evidence rating level of III.
Use of Tools for Catheter Indications, Care, and Utilization
In six of the studies, the authors utilized nurse led protocols, checklists, bundles or
algorithms for catheter indications, care, and utilization (Elpern et al., 2009; Hake et al.,
2013; Maxwell, Murphy, & McGettigan, 2018; McCoy, Paredes, Allen, Blackley, &
Nielsen, 2017; Quinn, 2015; Yatim et al., 2016). The six studies assessed and reassessed
catheter use after following criteria for when an indwelling urinary catheter should be
removed. Table 4 shows a summary of the tools that the six authors used in their studies.
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Table 4
Summary of Tools, Content of Tools, and Study Results of Each Tool
Article

Tool

Content of Tool

Results

Elpern et al.
(2009)

Daily indwelling
urinary catheter
assessment
evaluation tool
used by nurse
investigator

Appropriateness of indwelling
urinary catheter

-CAUTIs per 1000 days
went from 4.7/mo to
zero
-Mean catheter duration
went from 311.7 d/mo
to 238.6 d/mo

Hake et al.
(2013)

Checklist on
indwelling urinary
catheter
management

Tool optimizing bladder and
urinary management

-CAUTI rate decreased
from 14 CAUTI/1000
catheter days to 1.6
CAUTI/1000 catheter
days
-Catheter count
(utilization) decreased
42%

Maxwell,
Murphy, &
McGettigan
(2018)

Self-produced
nurse driven
removal protocol
based on evidencebased practice

CDC approved criteria for
indwelling urinary catheter

-87.5% decrease in
CAUTI
-9% decrease in
catheter utilization.

McCoy et al.
(2017)

Nurse-driven
CAUTI prevention
protocol

Evidence-based indications for an
indwelling urinary catheter
maintenance and best practice
recommendations for catheter care

-Infections per 1,000
catheter days decreased
from 14.32 to 12.6 in
2015 and decreased
12.6 to 11.79 in 2016

Quinn (2015)

Evidence-based
protocol and
algorithm for
indwelling catheter
management

Appropriateness of indwelling
urinary catheter

-4.9/1,000 catheter days
in 2008 to 3.9/1,000
catheter days in 2009
-from 2009 to Q1 2013
rate was 0.2/1,000
catheter days
-catheter days on
average was 5.6 days in
2008 and dropped to
3.7 days in 2009

Yatim et al.
(2016)

HOUDINI nursing
protocol

Seven indications for keeping an
indwelling urinary catheter

-CAUTI rates decreased
from 4 to 0 per 1,000
catheter days
(p = 0.06)
-Utilization increased
from 0.12 to 0.18

Note. (Elpern et al., 2009; Hake et al., 2013; Maxwell, Murphy, & McGettigan, 2018;
McCoy et al., 2017; Quinn, 2015; Yatim et al., 2016).
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Four of the authors used checklists or algorithms for nurses to utilize in an
assessment of whether an indwelling urinary catheter should be removed or continued
(Hake et al., 2013; Maxwell, Murphy, & McGettigan, 2018; Quinn, 2015; Yatim et al.,
2016). Yatim et al. (2016) used the HOUDINI nursing protocol for the removal of
urinary catheters, which included the following seven indications for keeping an
indwelling urinary catheter in place: (a) hematuria; (b) obstruction; (c) urological,
abdominal, gynecological, or perineal surgery; (d) decubitus ulcer; (e) input and output
measurement; (f) nursing end of life care; and (g) immobility, bedbound, and/or
uncommunicative. If the patient did not meet one of the criteria, the indwelling urinary
catheter was removed by nurses. Hake et al. (2013) provided their nursing staff with a
checklist tool and Maxwell, Murphy, and McGettigan (2018) produced and implemented
their own nurse driven removal protocol based on evidence-based practice. Quinn (2015)
used “Question the Foley” criteria that consisted of eight occasions where the indwelling
urinary catheter would be appropriate to leave in place based on the facility’s patient
population. Five of the studies had a level III evidence rating, while one study had a
level I evidence rating.
Other Factors and Variables
Although the two most frequent interventions in the articles were education and
the use of tools, some of the studies discussed other factors the authors thought played a
part in decreasing CAUTIs. Some of these factors included: (a) equipment (Gesmundo,
2016); (b) provider and leadership engagement (Quinn, 2015; Yatim et al., 2016); (c)
informatics (Quinn, 2015); (d) culture change and accountability (Maxwell, Murphy, and
McGettigan, 2018); (e) testing requirements (Maxwell, Murphy, and McGettigan, 2018);
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and (f) the importance of doing one intervention at a time (Maxwell, Murphy, and
McGettigan, 2018). The four studies had a level III evidence rating.
Through focus groups, Gesmundo (2016) found that staff were using different
ways to secure the catheter so recommended the standardization of a securement device.
Quinn (2015) used the chief medical officer as a liaison between nursing staff and
providers who were not compliant with using the evidence-based protocol and algorithm
for indwelling urinary catheter management. Yatim et al. (2016) identified
organizational support and provider feedback as key strategies for implementation of the
nurse protocol. Quinn (2015) used an informaticist to change documentation in the
electronic health record to match their criteria and to create a report to allow for daily
monitoring of patients with an indwelling urinary catheter. Maxwell, Murphy, and
McGettigan (2018) identified culture change, testing requirements, and completing one
intervention at a time as contributing factors to the incidence of CAUTI. Culture change
was demonstrated by nurses challenging the routine insertion of indwelling urinary
catheters and testing requirements consisted of only obtaining urine specimens from
newly inserted catheters within the last 48 hours (Maxwell, Murphy, and McGettigan,
2018). Maxwell, Murphy, and McGettigan (2018) felt that lengthening the interventions
over an extended period of time allowed for acceptance and reinforcement of each
intervention.
Gaps in Clinical Knowledge
According to the CDC (2015), there are some practices in the prevention of
CAUTIs that currently have no recommendation/unresolved issues resulting in clinical
knowledge gaps. These practices have “low to very low quality evidence and uncertain
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tradeoffs between benefits and harms” (CDC, 2015, p. 10). These practices include: (a)
periodic use of external catheters in incontinent patients, (b) type of solution for
periurethral cleaning prior to insertion, (c) optimal cleaning and storage of intermittent
catheters, (d) use of antiseptics to prevent UTIs, (e) effect of antimicrobial/antisepticimpregnated catheters, and (f) use of portable ultrasound devices to evaluate obstruction
(CDC, 2015).
The CDC (2015) also have category II recommendations, which is a “weak
recommendation supported by any quality evidence suggesting a tradeoff between
clinical benefits and harms” (p. 10). Category II recommendations consists of: (a)
external catheters as alternative in male patients without retention or obstruction, (b)
intermittent catheterization as alternative for chronic catheters, (c) use antiseptic
lubricants, (d) use of catheter systems that are preconnected and sealed, (e) changing
catheters and bags when clinically indicated, and (f) use of silicone or hydrophilic
catheters for certain patient populations (CDC, 2015).
Strength of Evidence
Eighty percent of the ten articles were quasi-experimental and had a level of
evidence rating of III. Ten percent of the articles had a level of evidence rating of I and
ten percent had a level of evidence rating of II. All ten articles had a level of evidence
rating of III or higher.
Summary of Literature Reviewed
All of the studies had positive results in either nursing education or the use of
tools. Seven of the studies showed a decrease in CAUTI rates. Elpern et al. (2009) and
Yatim et al. (2016) showed a decrease in CAUTI rates from 4.7 and 4.0 CAUTIs per
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1,000 catheter days respectively to zero. Hake et al. (2013) showed a decrease from 14 to
1.6 CAUTIs per 1,000 catheter days with Zurmehly (2018) showing a decrease from 4.82
to 1.24 CAUTIs per 1,000 catheter days (p = 0.001), and McCoy et al. (2017) showing a
decrease from 14.32 to 11.79 CAUTIs per 1,000 catheter days. Over five years, Quinn
(2015) was able to decrease the CAUTI rate from 4.9 CAUTIs per 1,000 catheter days to
0.2 CAUTIs per 1,000 catheter days. Maxwell, Murphy, and McGettigan (2018)
decreased the number of CAUTIs from eight to one.
Six of the studies showed a decrease in the duration and/or utilization of catheters.
Elpern et al. (2009) showed a decrease from 311.7 to 238.6 days per month for catheter
utilization. Hake et al. (2013) found a 42% decrease in catheter count and Fakih et al.
(2012) had a statistically significant decrease in the catheter utilization rate (p < 0.001).
Zurmehly (2018) showed a 10.1% decrease in catheter days and Quinn (2015) decreased
from 5.6 days to 3.7 days for an average number of days a catheter remained in place.
Maxwell, Murphy, and McGettigan (2018) had an absolute decrease in utilization of 17%
over a two-year period. Although Yatim et al. (2016) showed an increase in the catheter
utilization rate, the study also showed a decrease in the number of CAUTIs.
The interventions of nursing education the use of tools have assisted with
decreasing the incidence of CAUTIs and/or indwelling urinary catheter utilization within
acute health care facilities. The reduction in CAUTIs may decrease morbidity, mortality,
costs, and lengths of stay for patients (CDC, 2016).
Limitations in Articles
Limitations of a study may impact or influence the application of the study results
(Sacred Heart University Library, 2019). McCoy et al. (2017) and Maxwell, Murphy,
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and McGettigan (2018) both found limitations with changing organization-wide culture.
McCoy et al. (2017) also found limitations with the lack of self-efficacy in nursing staff.
Sustainability of process changes and culture change were acknowledged as issues by
Maxwell, Murphy, and McGettigan (2018). Small sample sizes were also found to limit
the ability to generalize findings (Gesmundo, 2016). Yatim et al. (2016) felt that the
generalization of their findings may be limited to hospitals of similar size and type used
in their study.
Conceptual Framework
Introduction
In order to determine how to use the evidence-based practices from a literature
review, the Johns Hopkins Nursing Evidence-Based Practice Model (JHNEBP) can be
used. This model assists nurses with translating evidence to clinical and educational
nursing practice while enhancing nurse autonomy, leadership, and engagement with
interdisciplinary colleagues (Melynk & Fineout-Overholt, 2015).
Conceptual Model
The model (Figure 1) involves a process incorporating three phases, which
include a question, evidence, and translation with the goal of ensuring the latest research
and evidence are appropriately incorporated into practice (Johns Hopkins Medicine,
2017). During the first phase, practice question, there are five steps where the team and
EBP question is defined, stakeholders and project leadership are identified, and a project
schedule is outlined (Dearholt & Dang, 2012). During the second phase, evidence, there
are five steps where the team searches for evidence, appraises, summarizes and
synthesizes the quality of evidence, and makes recommendations (Dearholt & Dang,
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2012). During the third phase, translation, there are eight steps where the team
determines recommendations, creates and implements an action plan based on resources,
assesses and evaluates outcomes, and reports findings to stakeholders and others
(Dearholt & Dang, 2012).

 The Johns Hopkins Hospital/Johns Hopkins University
Figure 1. Johns Hopkins nursing model for evidence-based practice. From Johns
Hopkins Medicine. (2017). Johns Hopkins nursing evidence-based practice model.
Retrieved from https://www.hopkinsmedicine.org/evidence-basedpractice/ijhn_2017_ebp.html. Reprinted with permission.
Figure 1. Johns Hopkins Nursing Evidence-Based Practice Model
Using the JHNEBP model, the most frequently used interventions of education
and tools from the literature review can be put into nursing practice. Following the steps
of the model would give guidance in defining, synthesizing, and implementing the
practices within an acute healthcare facility. The model would assist with the
interventions and may lower the incidence of CAUTIs.
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Conclusions, Implications, and Recommendations for Nursing
Introduction
The purpose of this evidence-based practice inquiry was to identify nursing
practices and tools that can be initiated and used to prevent the incidence of CAUTIs for
inpatients in an acute healthcare facility. After a literature review and the use of the
JHNEBP model, the following conclusion, implications for nursing, and
recommendations were established.
Conclusions
Nursing care with an indwelling urinary catheter includes providing evidencebased practice to ensure the avoidance of CAUTIs and an increase in patient safety.
From the ten articles with predominantly a level of III evidence rating, nursing education
and the use of tools were themes from the literature review based on frequency. Seven of
the articles showed a decrease in the incidence of CAUTIs and six of the articles showed
a decrease in the indwelling urinary catheter utilization. The JHNEBP model is a tool
nursing can use to translate this evidence into nursing practice.
Implications for Nursing
Evidence-based practice must be threaded into nursing education and curricula to
produce critically-thinking professional nurses and assist with the translation of current
evidence into practice (Cole, Turner, & Graves, 2019). Education on insertion,
maintenance, and removal of indwelling urinary catheters and the use of tools, such as
protocols, checklist, and algorithms, that were found effective with the prevention of
CAUTIs will assist with ensuring patient safety through the care of these criticallythinking professional nurses in an acute healthcare setting. Other implications for nursing
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may include: (a) additional time, (b) practice changes, (c) monitoring or self-audit of
practice changes, and (d) having support for changes.
Recommendations
Using the JHNEBP Model and the PICO question above, this author is
recommending nurse education and the use of a shift checklist adapted from Gesmundo
(2016) for indwelling urinary catheters for inpatients in an acute healthcare facility based
on literature and recent evidence-based practice.
Following the JHNEBP Model, the first step of implementation is for a facility to
recruit an interprofessional team, identify stakeholders, determine responsibility for
leadership, and schedule team meetings (Dearholt & Dang, 2012). The team and
stakeholders may consist of nurses, providers, lab, and infection control and prevention.
Nurses in practice, education, leadership, and at the bedside could be utilized. Other
stakeholders may include the patient and family. Once the team and stakeholders are
established, meetings need to be scheduled. These may be weekly or monthly based on
the availability of schedules.
With an action plan developed that will accommodate the facility’s resources, the
following interventions should be implemented within practice: nurse education and a
shift checklist for an indwelling urinary catheter. Resources may include but are not
limited to: monetary needs (e.g. staffs’ time away from routine work, education costs),
increase in personnel, and time.
The indwelling urinary catheter shift checklist (Figure 2) was adapted from
content in the Gesmundo (2016) study, which had a level III evidence rating, and
recommended to be completed each shift by the nurse caring for the patient. If available,
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it would be resourceful to have the shift checklist available in the electronic health
record. The nursing education will follow components of the shift checklist for
indwelling urinary catheters, which includes: (a) appropriate catheter indications based
on CDC criteria, (b) hand hygiene, (c) insertion techniques, (d) catheter care and
periurethral cleaning, (e) urinary bag position and emptying, (f) tubing, and (g)
securement devices (Gesmundo, 2016).
SHIFT CHECKLIST FOR INDWELLING URINARY
CATHETERS
Utilization:

Y

N

NA

Catheter indications are appropriate
Education (Insertion, Maintenance, & Removal):
When inserting, sterile equipment and aseptic technique were
used
Hand hygiene before and after manipulating catheter
Daily catheter and periurethral cleaning and care done
Urine collection bag emptied regularly
No kinks in tubing
Urine collection bag in low position below bladder but not
touching floor
Securement device in place
Figure 2. Shift checklist for nurses regarding the insertion, care, and maintenance of
indwelling urinary catheter. Adapted from Gesmundo, M. (2016). Enhancing nurses’
knowledge on catheter-associated urinary tract infection (CAUTI) prevention. Kai Tiaki
Nursing Research, 7(1), 32-40.
Depending on facility resources, the education to nursing may be in person or
through the use of online modules. If staffing resources allow, in person education may
be used (Gesmundo, 2016; Shehab, 2017). If staffing resources are limited for in person
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education, online modules may be utilized (Zumhely, 2018). Both methods of education
would include pre-tests and post-tests to ensure the education was effective.
With the implementation of the interventions, there may be potential facilitators
and barriers. To support sustainability, a unit leader or champion may be enlisted to
assist with questions and concerns that staff may have (Quinn, 2015). The champions
may be utilized to share data and findings in regard to staff following the defined practice
and use of the indwelling urinary catheter. The leader or champion may offer one to one
training and address areas in which improvement is needed to decrease the prevalence of
CAUTIs on the unit (Maxwell, Murphy, and McGettigan, 2018).
The desired outcome of the interventions is to decrease CAUTI rates for the unit
that received the education and utilized the shift checklist for indwelling urinary
catheters. Based on National Healthcare Safety Network (NHSN) definitions, the
CAUTI rates should be used to evaluate the effectiveness of the interventions when
compared to units that did not receive the education or utilize the shift checklist for
indwelling urinary catheters. If the outcome is met by showing a decrease in CAUTI
rates, the interventions would be considered effective. If the outcome is not met or there
is an increase in the CAUTI rates within the facility defined timeframe, the team of
stakeholders should reconvene to analyze data and current practice to see what should be
changed in order to meet the goal.
Table 5 offers a summary of the JHNEBP model three phases and how they apply
to initiating the interventions of education and a shift checklist for indwelling urinary
catheters into practice to decrease the rate of CAUTIs.
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Table 5
Utilization of JHNEBP Model in Addressing CAUTIs
JHNEBP Model
Description/Summary

Phase 1:
Practice Question

Recruitment and
development of project
team and stakeholders
Defining project scope
and question

Application to practice

Stakeholders: nursing,
providers, lab, infection
control and prevention,
patient, patient’s family
members
P: Inpatients within an
acute healthcare facility
I: Education and
utilization of tools for
nursing staff on
prevention of CAUTIs
C: Nursing staffs’
current knowledge and
tools being utilized
O: Decreased rates of
CAUTIs
Question: For
inpatients, does the use
of nurse education
regarding urinary
catheter care and
maintenance and the use
of tools, based on the
most recent evidence,
reduce the rate of
CAUTIs when
compared to patients
where nurses do not
receive formal education
or utilize tools.

Phase 2:
Evidence

Phase 3:
Translation

Conduction and
appraisal of evidence

Create and implement
action plan

Develop
recommendations based
on evidence

Evaluate outcomes

Literature review
performed and
summarized (Appendix
A)

Implement within acute
healthcare facility

Shift checklist for
indwelling urinary
catheters (Figure 2)
Education produced
from main components
of shift checklist for
indwelling urinary
catheters (Figure 2)

Disseminate findings to
stakeholders

Formal in person
education or online
modules to nursing staff
Implementation of shift
checklist for indwelling
urinary catheters
Unit champions/leaders
for sustainability
Infection prevention and
control stakeholders to
collect and assess
CAUTI data
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Summary
In summary, nurses play a key role in the prevention of CAUTIs. Acute health
care facilities should be aware of tools, such as protocols, checklists, and algorithms that
are available to nurses and ensure nursing is educated on these tools and the prevention of
CAUTIs. Patient safety is important, and nursing has a part of the responsibility in
infection control and prevention.

21

REFERENCES
Ackley, B. J., Swan, B.A., Ladwig, G., & Tucker, S. (2008). Evidence-based nursing
care guidelines: Medical-surgical interventions. (p. 7). St. Louis, MO: Mosby
Elsevier.
Agency for Healthcare Research and Quality. (2017). Estimating the additional hospital
inpatient cost and mortality associated with selected hospital-acquired
conditions. Retrieved from https://www.ahrq.gov/hai/pfp/haccost2017results.html
Al-Badr, A., & Al-Shaikh, G. (2013). Recurrent urinary tract infections management in
Women: A review. Sultan Qaboos University Medical Journal, 13(3), 359-367.
doi: 10.12816/0003256.
Centers for Disease Control and Prevention. (2015, November 5). Catheter-associated
urinary tract infections (CAUTIs). Retrieved from
https://www.cdc.gov/infectioncontrol/guidelines/cauti/index.html
Centers for Disease Control and Prevention. (2016, September 27). Guideline for
prevention of catheter-associated urinary tract infections. Retrieved from
https://www.cdc.gov/infectioncontrol/guidelines/cauti/background.html
Centers for Disease Control and Prevention. (2017, July 19). Catheter-associated urinary
tract infections (CAUTI). Retrieved from https://www.cdc.gov/hai/ca_uti/uti.html

22
Centers for Medicare and Medicaid Services. (2017, July 20). Hospital-acquired
condition reduction program (HACRP). Retrieved from
https://www.cms.gov/Medicare/Medicare-Fee-forServicePayment/AcuteInpatientPPS/HAC-Reduction-Program.html
Cole, L. G., Turner, S., & Graves, B. A. (2019). Walking the walk: Integrating evidence
into clinical experiences. Creative Nursing, 25(2), 148-153.
doi: 10.1891/1078-4535.25.2.148
Dearholt, S. L., Dang, D. (2012). Johns Hopkins nursing evidence-based practice model
and guidelines (2nd ed.). Indianapolis, IN: Sigma Theta Tau International.
Elpern, E. H., Killeen, K., Ketchem, A., Wiley, A., Patel, G., & Lateef, O. (2009).
Reducing use of indwelling urinary catheters and associated urinary tract
infections. American Journal of Critical Care, 18(6), 535-541.
doi:10.4037/ajcc2009938
Fakih, M. G., Watson, S. R., Greene, M. T., Kennedy, E. H., Olmsted, R. N., Krein, S. L.,
& Saint, S. (2012). Reducing inappropriate urinary catheter use: A statewide
effort. JAMA Internal Medicine, 172(3), 255-260.
doi: 10.1001/archinternmed.2011.627
Gesmundo, M. (2016). Enhancing nurses’ knowledge on catheter-associated urinary tract
infection (CAUTI) prevention. Kai Tiaki Nursing Research, 7(1), 32-40.
Hake, M., Auret, K., van Gessel, H., Sinclair, C. (2013). Prevention and management of
catheter-associated urinary tract infections (CAUTI) in a regional WA hospitalutilizing clinical practice improvement principles to optimize practice. Australian
and New Zealand Continence Journal, 19(4), 105-106.

23
Johns Hopkins Medicine. (2017). Johns Hopkins nursing evidence-based practice model.
Retrieved from https://www.hopkinsmedicine.org/evidence-basedpractice/ijhn_2017_ebp.html
Maxwell, M., Murphy, K., & McGettigan, M. (2018). Changing ICU culture to reduce
catheter-associated urinary tract infections. Canadian Journal of Infection
Control, 33(1), 39-43
McCoy, C., Paredes, M., Allen, S., Blackley, J. B., & Nielsen, C. (2017). Catheterassociated urinary tract infections: Implementing a protocol to decrease incidence
in oncology populations. Clinical Journal of Oncology Nursing, 21(4), 460-465.
doi: 10.1188/17.CJON.460-465
Melynk, B. M., & Fineout-Overholt, E. (2015). Evidence-based practice in nursing &
healthcare: A guide to best practice (3rd ed.). Philadelphia, PA: Wolters Kluwer
Health/Lippincott Williams & Wilkins
Office of Disease Prevention and Health Promotion. (2019, September 11). Health careassociated infections. Retrieved from https://health.gov/hcq/prevent-hai.asp
Parker, V. Giles, M., Graham, L., Suther, B., Watts, W., O’Brien, T., & Searles, A.
(2017). Avoiding inappropriate urinary catheter use and catheter-associated
urinary tract infection (CAUTI): a pre-post control intervention study. BMC
Health Services Research, 17, 1-9. doi: 10.1186/s12913-017-2268-2
Quinn, P. (2015). Chasing zero: A nurse-driven process for catheter-associated urinary
tract infection reduction in a community hospital. Nursing Economic$, 33(6),
320-325.

24
Sacred Heart University Library. (2019). Organizing academic research papers:
Limitations of the study. Retrieved from
https://library.sacredheart.edu/c.php?g=29803&p=185934
Saint, S., Kowalski, C. P., Kaufman, S. R., Hofer, T. P., Kauffman, C. A., Olmsted, R.
N., … Krein, S. L. (2008). Preventing hospital-acquired urinary tract infection in
the United States: A national study. Clinical Infectious Diseases, 46(2), 243-250.
https://doi.org/10.1086/524662
Shehab, M. S. (2017). Impact of protocol of care of patients undergoing urinary
catheterization on nurses' knowledge. International Journal of Caring
Sciences, 10(2), 1013-1020.
Stone, P. W. (2002). Popping the (PICO) question in research and evidence-based
practice. Applied Nursing Research: ANR, 15(3), 197–198.
doi: 10.1053/apnr.2002.34181
Yatim, J., Wong, K., Ling, M., Tan, S., Tan, K., & Hockenberry, M. (2016). A nursedriven process for timely removal of urinary catheters. International Journal of
Urological Nursing, 10(3), 167-172. doi: 10.1111/ijun.12113
Zurmehly, J. (2018). Implementing a nurse-driven protocol to reduce catheterassociated urinary tract infections in a long-term acute care hospital. The Journal
of Continuing Education in Nursing, 49(8), 372-377. doi: 10.3928/0022012420180718-08

APPENDIX A
Literature Review Table for Research Articles
Citation

Purpose

Elpern, E.
H., Killeen,
K.,
Ketchem,
A., Wiley,
A., Patel,
G., &
Lateef, O.
(2009)

Evaluate the
efficacy of an
intervention to
reduce CAUTIs
by decreasing
use of urinary
catheters

Sample/
Setting

-Medical
intensive care
unit at Rush
University
Medical
Center
-Included
patients who
had an
indwelling
urinary
catheter
(n = 337)

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
Methods:
Surveillance
data
performed by
nurse
epidemiologist
in infection
control
department
-before and
after
evaluation of a
lowtechnology
intervention

Variables/
Instruments

-Guideline with
criteria for
urinary catheter
-Daily
evaluations on
need of catheter
use

Results

Implications

Comments

-Mean catheter
duration went from
311.7 d/mo to
238.6 d/mo
-CAUTIs per 1000
days went from
4.7/mo to zero

-nurses should
be included in
the strategies to
limit catheter
use since they
are the ones
inserting and
maintaining;
providers
sometimes not
aware of
catheterization

-Intervention
of using
guideline and
criteria for
use of urinary
catheter may
decrease
duration and
infections

Level of
Evidence*

III
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Citation

Purpose

Fakih, M.
G.,
Watson, S.
R., Greene,
M. T.,
Kennedy,
E. H.,
Olmsted,
R. N.,
Krein, S.
L., & Saint,
S. (2012)

Evaluate
quality
improvement
effort to reduce
inappropriate
urinary catheter
use

Sample/
Setting

-71
participating
Michigan
hospitals;
-Inpatient
units
(n = 163)

Design/
Methods

Design:
Quantitative
Methods:
-Generalized
estimating
equation
-“Bladder
bundle”:
manual
distributed to
all
participating
hospitals;
included a
step-by-step
description of
the process,
educational
materials to
staff,
examples of
policies, and
information
about barriers
and
facilitators.
-Empirical
Bayes
prediction
-Retrospective
review of data

Variables/
Instruments

-Educational
intervention
promoting
adherence to
appropriate
catheter
indications

Results
-Urinary catheter
utilization rate
decreased from
18.1% to 13.8%
(p < 0.001)
-Proportion of
patients with
appropriate
indications
increased from
44.3% to 57.6%
(p = 0.005)

Implications

Comments

-need for
emotional
commitment to
patient care and
an active
leadership

Emphasis on
the
appropriate
use of
indwelling
catheter use

Level of
Evidence*

II
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Citation

Purpose

Gesmundo,
M. (2016)

Evaluate the
impact of a
catheterassociated
urinary tract
infection
(CAUTI)
education
package on
nurses’
knowledge of
indwelling
catheter
management

Sample/
Setting

-Two postoperative
wards in a
tertiary public
hospital in
New Zealand
-Nurses in
focus groups
(n = 13)
-Nurses with
pre-tests and
post-tests
(n = 14)

Design/
Methods

Design:
-Mixed
method
approach
-Quantitative;
Quasiexperimental
-Qualitative
for focus
group part
Methods:
-focus groups
-Pre-tests and
post-tests with
CAUTI
questions from
Schneider,
Dumont, and
Wakeman
(2012)

Variables/
Instruments

-CAUTI
evidence-based
education
package

Results
-Education
findings from four
components:
*Background
knowledge
p < .0001
*Indwelling
catheter insertion
p < .0234
*Indwelling
catheter
maintenance
p < .0005
*Indwelling
catheter removal
p < .0002
-Improvement in
nursing practice

Implications

Comments

-need to
continuously
educate nurses

Emphasis on
how nurses’
knowledge
on catheter
management
may prevent
the
occurrence of
CAUTIs

Level of
Evidence*

III

27

Citation

Purpose

Hake, M.,
Auret, K.,
van Gessel,
H.,
Sinclair, C.
(2013)

-Identify
current catheter
associated
practices
-Develop tools
to reduce
CAUTIs
-Introduce, test,
and evaluate
guideline

Sample/
Setting

Western
Australian
hospitals

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
Methods:
-Focus groups
-Data
collection preand postintervention

Variables/
Instruments

-Catheter
checklist
-Patient
pamphlet
-Evidence- based
best practice
clinical practice
guideline

Results

Implications

Comments

-Catheter count
(utilization)
decreased 42%
-CAUTI rate
decreased from 14
CAUTI/1000
catheter days to 1.6
CAUTI/1000
catheter days
-Nursing
knowledge
increased from
54% pre-exposure
to 76% postexposure

-“bundle of
care” approach

Design of
evidencebased
practice
guideline for
nursing to
use for
catheter
management
and CAUTI
prevention
strategies

Level of
Evidence*

III
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Citation

Purpose

Maxwell,
M.,
Murphy,
K., &
McGettiga
n, M.
(2018)

Decrease the
patient harm of
CAUTI
incidence by
focusing on a
cultural
transformation
around the use
of indwelling
urinary
catheters.

Sample/
Setting

Level II
Trauma Center
24 bed
ICU/IMCU in
Colorado.
-234 bed
community
hospital

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
Methods:
Literature
review

Variables/
Instruments

- alternatives to
catheters
-insertion
-criteria for
insertion
-utilization and
removal
-urine specimen
collection
practices
-use of CDC
indicators

Results
-87.5% decrease in
CAUTI
-9% decrease in
catheter utilization.
- zero CAUTI rate
was sustained for
394 consecutive
days from May
2015-May 2016

Implications

Comments

- shifting
culture on the
unit to support
interventions

-single
interventions
over a period
of a time.
-participated
in CO
Hospital
Associated
“On the
CUSP: STOP
CAUTI”

Level of
Evidence*

III

29

Citation

Purpose

McCoy, C.,
Paredes,
M., Allen,
S.,
Blackley, J.
B., &
Nielsen, C.
(2017)

Prevent
CAUTIs by
implementing
an evidencebased, nurse
driven protocol
for
discontinuing
indwelling
urinary
catheters based
on CAUTI EBP
and guidelines.

Sample/
Setting

-Inpatient
oncology
population
-26 bed
oncology unit

Design/
Methods

Design:
-Systematic
review

Variables/
Instruments

-nurse driven
CAUTI
prevention
protocol
-nurse education
-“keep it low”
stickers
-“ticket to ride”

Results
-Infections per
1,000 IUC days
decreased from
14.32 to 12.6 in
2015 and
decreased 12.6 to
11.79 in 2016
-Adherence among
nurses rose 66% to
90% within the
first two months
-increased
inpatient oncology
unit staff
knowledge

Implications

Comments

-monitoring
adherence of
practice
-reinforcing
nursing
education on
indwelling
catheters

-use of Johns
Hopkins
Nursing EBP
Model for
review
process

Level of
Evidence*

I

30

Citation
Quinn, P.
(2015)

Purpose
Implementation
of innovative
strategies (i.e.
protocol,
process) to
reduce the
incidence of
hospital
acquired
CAUTI

Sample/
Setting

301 bed nonacademic
community
hospital
-suburbs of
NYC

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
-Literature
review
Methods:
-pre-post

Variables/
Instruments

-question the
Foley criteria
(huddles,
speaking up)
-physician
support
-informatics
reports and order
changes
-education
-daily
monitoring
Silver alloy
Foley catheters
-securement
devices
-proper drainage
tube placement

Results
-reduced the
incidence of
CAUTI 50%
within one year of
implementation
-4.9/1,000 catheter
days in 2008 to
3.9/1,000 catheter
days in 2009
-from 2009 to Q1
2013 rate was
0.2/1,000 catheter
days
-utilization
decreased showing
correlation
between utilization
and CAUTI rates
-catheter days on
average was 5.6
days in 2008 and
dropped to 3.7
days in 2009
-400 nurses
educated

Implications

Comments

-nurse
accountability

Implemented
from 2008 to
2011- longer
than most
studies

Level of
Evidence*

III
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Citation

Purpose

Shehab, M.
S. (2017)

Evaluate the
impact of
protocol of care
of patients
undergoing
urinary
catheterization
on nurse’s
knowledge

Sample/
Setting

-Intensive
Care Unit
-Urology
Department &
Department of
Internal
Medicine
-Suez Canal
University
hospital in
Ismailia City
-50 nurses

Design/
Methods

Design:
-Quasiexperimental
-Qualitative
and
quantitative
data
Methods:
-SPSS for
analyzation

Variables/
Instruments

-protocol of care
-Structured
Interview
Questionnaire
tool
-Nurses
Knowledge
Assessment tool

Results
-Statistically
significant
improvements in
the total score of
nurses’ knowledge
regarding care of
patients
undergoing urinary
catheterization (p <
.001)
-Satisfactory
scores for nurses:
Before intervention
(28%)
Immediately after
(100%)
3 mo after (98%)
6 mo after (96%)

Implications

Comments

-continuous
training
programs and
how it affects
the increase in
knowledge of
staff

-need for
providing
ongoing inservice
education for
nurses to
update their
knowledge
related to
care

Level of
Evidence*

III

32

Citation

Purpose

Yatim, J.,
Wong, K.,
Ling, M.,
Tan, S.,
Tan, K., &
Hockenber
ry, M.
(2016)

Evaluate the
effectiveness of
a nurse-driven
urinary catheter
removal
process in
reducing the
duration of
urinary catheter
usage and
CAUTI rate

Sample/
Setting

- Acute
tertiary care
hospital in
Singapore
-General
medical ward
-Included all
patients with
an indwelling
urinary
catheter

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
Method:
pre-post study;
retrospective
chart review

Variables/
Instruments

-HOUDINI
urinary catheter
removal process
-Education
program for
nursing staff,
nursing
assistants, and
physicians

Results
-CAUTI rates
decreased from 4
to 0 per 1,000
catheter days
(p = 0.06)
-Utilization
increased from
0.12 to 0.18

Implications

Comments

-active use of
feedback and
close
communication
with nurses to
attain
compliance and
acceptance

Use of nurse
driven
process
decision
support tool
for
optimizing
appropriate
catheter
usage and its
potential to
prevent
CAUTIs

Level of
Evidence*

III

33

Citation

Purpose

Zurmehly,
J. (2018)

Evaluate the
effectiveness of
a nursing
quality
improvement
education
program on
CAUTI rates

Sample/
Setting

-three units
-large LTACH
in midwestern
state
-120 patients;
Inclusion –
existing
urinary
catheter at
admission
Exclusion –
scheduled for
discharge or at
risk for sudden
death
-70 RNs
employed at
LTACH;
voluntary
-exclusion
criteria –
agency nurses

Design/
Methods

Design:
-Quantitative;
Quasiexperimental
Method:
Data analyzed
with SPSS

Variables/
Instruments

-nursing
education
through selfguided module
-10 item
questionnaire
-CAUTI
Reduction Task
Force
-Iowa Model of
EBP
-CDC
recommendation

Results

Implications

Comments

-Catheter days
decreased by
10.1%
-CAUTI incidence
decreased by 74%
(p = .001)
-Absolute risk
reduction was 3.58
infections per
1,000 catheter days
-findings
statistically
significant (z=1.00,
p < .03)
-statistically
significant
difference in
nurse’s knowledge
level after CAUTI
intervention (p =
.021)

-nurses ability
to take the lead
in using
evidence based
prevention
strategies to
validate
existing best
practice and
change practice

-exempt from
IRB
-small target
group

Level of
Evidence*

III

34

*Level of Evidence:
Level 1: Evidence from a systematic review or meta-analysis of all relevant randomized controlled trails (RCTs) or evidence-based
clinical practice guidelines based on systematic reviews of RCTs of good quality that have similar results.
Level II: Evidence obtained from at least one well-designed RCT (e.g. large multi-site RCT).
Level III: Evidence obtained from well-designed controlled trials without randomization (i.e. quasi-experimental).
Level IV: Evidence from well-designed case-control or cohort studies.
Level V: Evidence from systematic reviews of descriptive and qualitative studies (meta-synthesis).
Level VI: Evidence from a single descriptive or qualitative study.
Level VII: Evidence from the opinion of authorities and/or reports of expert committees.
This level of effectiveness rating scheme is based on: Ackley, B. J., Swan, B.A., Ladwig, G., & Tucker, S. (2008). Evidence-based
nursing care guidelines: Medical-surgical interventions. (p. 7). St. Louis, MO: Mosby Elsevier
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